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Abstract 

Integrating approaches from systems thinking with the methods 

and tools from the discipline of epidemiology, at the level of the 

management of international health policy and emerging (and re

emerging) infectious disease (EID), the subject of this thesis, is a novel 

approach. The aim of integrating these approaches in this thesis was to 

provide additional insights into the management of EID, alongside the 

aims of enriching the practice of both systems and epidemiology. 

This thesis proposed that applying a systemic approach using 

systems thinking (and specifically the systems approach that addresses 

problematical situations from a hierarchical perspective) in combination 

with existing epidemiological knowledge, could provide an enriched 

description for the modelling, planning, intervention, and response in an 

analysis of international guidance in public health policy-making. This 

research was undertaken using a multi-disciplinary multi-paradigm 

approach of combining the systematic review process with critical systems 

thinking to explore a functionalist and interpretive approach to 

hierarchical systems thinking. 

There are several outcomes from this research: 1) The compilation 

of a comprehensive narrative of published work on hierarchy theory and 

those areas of epidemiology relevant to this study; 2) a process for critical 

systematic review; 3) a narrative review and critical systems thinking 

analysis of functionalist and interpretive hierarchical approaches in 

complex systems; and 4) a critical reflection on the usefulness of 

combining these hierarchical systems approaches with methods and data 

from other disciplines; in this case, epidemiology and the study of EID. 

This research has shown that there are contributing risk factors in 

the emergence of infectious disease not addressed in current policy 

making procedures for EID. The implications of this are important in 
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reviewing current EID policies. Further work in this area is suggested to 

investigate whether the functionalist and interpretive hierarchical analysis 

is feasible in other complex systems, and in further investigating the 

philosophy, principles and practice of this multi-disciplinary approach. 
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Chapter 1 

Structure of the Thesis 

1.0 Introduction 

Systems thinkers strive to appreciate complex situations employing 

systemic models and methodologies as insightfully as possible. Within 

systems thinking, the insights gained can be used to develop strategies for 

intervention in organisations and society. Integrating approaches from 

systems thinking with the methods and tools from the discipline of 

epidemiology, at the level of the management of international health 

policy and emerging (and re-emerging) infectious disease (EID) is a novel 

approach. The aim of such integration is to provide additional insights in 

to the management of EID, along with the aims of enriching the practice 

of systems and epidemiology. 

Epidemiology has many similarities with systems thinking in its 

history and development as a field of study. As with many areas of 

inquiry, both systems thinking and epidemiology were originally 

exploratory, people-driven inquiries that were initially qualitative in 

approach. As in systems thinking, areas or strands of epidemiology have 

moved towards measurement. The use of measurement has been a core 

principle within 'hard' systems approaches such as operational research, 

systems dynamics and Miller's work in Living Systems Theory (1978). 

Epidemiology then moved (in the mid 20th century) towards modern, or 

molecular, epidemiology, which was strongly influenced, as was systems 
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thinking, by measurement, validity, and repeatability using the scientific 

paradigm. Troncale (2000) writes: 

"There are many parallels between the history of medicine 

and systems science. Both began descriptively; both involve 

investigation of highly complex systems; both have the 

highest purpose of eventually leading to diagnosis of poorly 

functioning systems with the hope of prescription and 

prognosis. The words and intents of medicine can be usefully 

superimposed on systems science to good and instructive 

effect." (Troncale, 2000, p.236) 

Epidemiology is "the study of the distribution and determinants of 

health-related states or events in specified populations, and the application 

of this study to control of health problems" (Last, 1995). Emerging 

infectious disease is "new, re-emerging or drug-resistant infections whose 

incidence in humans has increased within the past two decades or whose 

incidence threatens to increase in the near future" (CDC, 1997). EID is a 

major topic of research within the discipline of epidemiology and would 

include specific diseases such as tuberculosis, HIV, MRSA, hantaviruses, 

bubonic plague, and cholera (Last, 1995, p.55). 

This chapter introduces the areas for research in this thesis (systems 

thinking, the hierarchical approach to systems thinking and epidemiology) 

that will be used in concert to investigate and address the problematical 

situation (Checkland, 1981) at the heart of this thesis: that of the lack of 

systemic thinking in the investigation and management of EID. A brief 

overview of the research question, aims and objectives is presented in this 
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chapter, extracted from the sections on the development of the question, 

rationale, aims and objectives in chapter 3. 

This thesis proposes to show that the study of emerging infectious 

disease is a complex research issue and requires the use of several 

disciplines for its adequate description and modelling. Individual 

disciplines have been employed, most notably those in the natural 

sciences, to address the management of emerging infectious disease. 

However, a systems approach, integrating several disciplines in this 

research, is not currently occurring in the practice of modern 

epidemiology. 

This thesis proposes whether applying a systemic approach using 

systems thinking (and specifically the systems approach that addresses 

problematical situations from a hierarchical perspective) in combination 

with existing epidemiological knowledge, can provide an enriched 

description for the modelling, planning, intervention, and response in an 

analysis of international guidance in public health policy-making. 

The changes at work in current research in epidemiology are 

turning back to the social, subjective influences for explanations and 

improved research and policy making in the form of eco-epidemiology 

(Krieger, 1994, 2001). These changes have mirrored the more inclusive, 

participatory developments in the recent history of systems thinking and 

reflect relevance for the pairing of these two fields in the search for a more 

comprehensive policy making for EID. 
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This thesis explores complex systems and there are many 

definitions of complexity and complex systems (Klir, 1985). Klir draws on 

definitions from dictionaries, which he believes are common sense but 

lacking in specific meaning for the study of complex systems, and instead 

adds the interpretation that complexity is a function of what we observe 

(Klir, 1985). Ashby (1973) defines complexity in a similar vein, stating that 

there is no one "pre-eminent meaning" but that complexity can be 

measured/ defined by "the quantity of information required to describe 

the vital system" (Ashby, 1973, p.2). In other words, where more than one 

level of description is required to adequately describe a situation, that 

situation can be called complex (Allen, 1985). 

This thesis proposes that the study of emerging infectious disease is 

a complex research issue because it will require the use of many levels of 

description to adequately represent the EID system and further, that it 

requires several disciplines for its adequate description and modelling. 

This research will address the study of emerging infectious disease 

(EID) using a research approach that is both systemic and systematic. This 

approach will use approaches from systems thinking and a case study and 

data from international guidance in public health policy-making. The term 

'systems thinking' is used throughout this thesis as encompassing systems 

theory, systems science, and systems methods Gackson, 2000, 2003). In the 

research process, being systematic refers to processes that are repeatable 

and predictable, while being systemic involves describing, defining and 

interacting with the inter-relatedness and inter-dependency of parts and 

people within a system of interest. 
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Underpinning systems thinking are the goals of understanding and 

managing the variety inherent in complex systems. Hierarchy is one 

approach that addresses the description and explanation of such systems. 

Systems thinkers have worked on the possibility of such explanations for 

many years. Pattee wrote in 1973: 

"Is it possible to have a simple theory of very complex, 

evolving systems? Can we hope to find common, essential 

properties of hierarchical organizations that we can usefully 

apply to the design and management of our growing 

biological, social, and technological organizations? Such a 

theory will require a deep and general understanding of the 

nature of hierarchies, how they originate, how they evolve, 

how the levels interact, and how failure occurs." (Pattee, 

1973, p.131) 

Allen (2003) has defined hierarchy theory as "a dialect of general 

systems theory. It has emerged as part of a movement toward a general 

science of complexity. Rooted in the work of economist, Simon, chemist, 

Prigogine, and psychologist, Piaget, hierarchy focuses upon levels of 

organization and issues of scale ... [with] ... significant emphasis upon the 

observer in the system" (Allen, 2003). Stan Salthe (1985) says that 

"hierarchical analysis is always driven by a given problem or project" and 

this ties with the position of Ahl and Allen that hierarchy theory is not 

"seeking data within old frameworks that may have internal 

contradictions ... [but] ... considers how we can frame new questions" 

(Allen, 1996). 

19 



Whyte, an influential writer on hierarchical structures in the 1920s 

through late 1960s, wrote: "What is most obvious may be most worthy of 

analysis. Fertile vistas may open out when commonplace facts are 

examined from a fresh point of view" following from his thought that 

new compelling arguments had to lead from earlier ideas (Whyte, 1949, 

p.6). 

This thesis follows this approach in first investigating the nature of 

hierarchies, as currently perceived, and how the use of hierarchy has 

evolved in systems thinking. The case study used in this research will 

explore from two different paradigms how hierarchies can be used to look 

at the interactions within and between systems, and the implications for 

failure arising from not having a necessary and sufficient understanding of 

such complex systems. One of the underpinning hypotheses of this thesis 

is that emerging infectious illnesses have been caused by interactions 

between several different causes, and that these causes cannot be 

addressed from within or with the use of only one discipline, such as 

epidemiology. Addressing these hypotheses will be done using a 

framework of research designed to be both systematic in enhancing the 

quality of the process and systemic in the scope of the research process, so 

as to fully explore the interactions and provide an on-going method for 

such exploration in future research. 

Although it is most commonly held that systems thinking employs 

systemic practice, the process of being systematic can also be employed in 

a complementary fashion to increase the rigour and comprehensiveness 

of the research process. Combining a systematic and systemic process 

with the process of critical review is one of the aims of this thesis. 
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Integrating hierarchy theory with the discipline of epidemiology is 

a novel approach. Such integration can lead to additional insights for both 

disciplines and this is another aim underpinning the work in this thesis. 

The topic of this thesis has been chosen because it is a current public health 

concern and because it matches this researcher's personal interests in 

international health concerns, systems thinking (specifically, hierarchical 

systems) and ecological systems. 

1.1 Summary of Aims, Objectives and the Research 
Question 

This section briefly states the aims, objectives and research question 

for this thesis. The development of the research question, its rationale and 

the aims and objectives are discussed in depth in chapter three of this 

thesis. 

The two research questions for this thesis are as follows: 

• Would a more holistic systems approach to the study and 

control of emerging infectious disease, combining 

systems thinking, and the systems approach of hierarchy 

theory, with methods and data from epidemiology, 

provide an enriched description for the modelling, 

planning, intervention, and response to EID, and in 

particular, a case of international guidance in public 

health policy-making? 

• Would this improve the understanding of the process of 

public health policy-making and intervention in EID for 

those involved in managing these issues? 
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The aims of this research are: 

• To develop a narrative comprehensive review of epidemiology 

past and present and of hierarchical approaches in systems 

thinking from a functionalist and interpretive perspective; 

• To use the functionalist and interpretive perspectives of 

hierarchy and the narrative reviews in concert to investigate 

EID within the discipline of epidemiology; 

• To develop, apply and evaluate a critical review process in the 

design and the evaluation of this research using the 

methodologies of systematic reVIew and critical systems 

thinking and practice (CST IP). 

The objectives used in achieving these aims are: 

• To present a process for critical systematic review for review of 

systems thinking, hierarchy theory and epidemiology in concert 

in this thesis; 

• The compilation of a comprehensive literature review of 

published work on hierarchy theory and those areas of 

epidemiology relevant to this study; 

• To review the hierarchy literature using a functionalist and 

interpretivist analytical approach, so as to construct a narrative 

comprehensive review of each of these perspectives for the 
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purpose of comparing and contrasting the outcomes of this 

process in a practical exploration of EID. 

• To critically review the functionalist and interpretive hierarchy 

approaches and their use in this thesis; and further 

• To critically evaluate and reflect on the usefulness of combining 

functionalist and interpretive approaches with methods and 

data from epidemiology to answer the questions as to whether 

or not this combined approach is relevant and valid in: (1) the 

analysis of EID as a complex situation, and (2) the 

generalisability of this work to other areas in the management 

of complex systems; and 

• To propose recommendations for the improvement of policy

making in EID, and suggest future research in hierarchy theory. 

An overview of the thesis structure and process is shown in figure 

1.1. This is followed by an extended introduction to systems thinking. 

Epidemiology and hierarchy are introduced later in this chapter, but are 

not dealt with in detail in chapter one since they will be the subject of 

extensive literature reviews in chapters 4, 5, and 6. Chapter 4 is the 

literature review for epidemiology, chapter 5 for functionalist hierarchy 

and chapter 6 for interpretive hierarchy. 

As shown in figure 1.1, the thesis is centred on the use of a 

systematic review of the topic, coupled with the application of the 

gathered data on hierarchy and epidemiology to a complex system (the 

management of emerging infectious disease). 
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The intervention is followed by the introduction of critical systems 

thinking and practice (CST IP) to evaluate the outcomes of the 

intervention from the dual viewpoints of the functionalist hierarchy and 

the interpretive hierarchy in practice. 

Chapter 1 
Introduction to thesis. 
question , aims and 

objectives 

Chapter 4 
Epidemiology 

literature 
review 

Whole thesis 

Chapter 2 and 3 
Explorahon of research 

paradigm. design. 
approaches and 
methods . Qua lity 

issues. intro to CSR The process of critical 
systematic 

review (CSR) 
(detail of thesis design 

and methodology) 
'----...... -------+-.1. define question 
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OF THESIS 

STRUCTURE 
AND 

PROCESS 

Chapter 9 
Evaluation using 
critical systems thinking 

2. literature search 
3. assess the studies 

4. interventionl 
synthesis 

5. evaluation 
6. sensemakingl 

renection 

and practice, application of 
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Chapter 5 
Hierarchy 
literature 

Chapter 10 
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for the thesis 

Figure 1.1 The Structure and Process of this Thesis 
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The thesis concludes with the final stage of the systematic review 

process of 'making sense' and 'putting the results into context' with a 

chapter of conclusions, recommendations and reflection. 

1.2 Epidemiology in this Thesis 

There are four phases of epidemiology defined and used in this 

thesis, named by Susser and Susser (1996) as: sanitary statistics (miasma); 

infectious diseases (germ theory); chronic diseases (black box/risk-factor 

analysis); and eco-epidemiology (the emerging variation, also called 

Chinese box epidemiology). The first two variations can be classed as 

traditional epidemiology while the third is called modern epidemiology. 

The final variation calls for a return to the traditional variations 

supplemented by the scientific and statistical advances made possible by 

modem epidemiology. In this thesis the terms traditional, modern, and 

eco-epidemiology will be used in descriptions of the discipline. However, 

it is also noted here that the development of each phase still has much in 

common with its predecessors since each has been derived from previous 

forms of the discipline, and strands of each still exist in current research 

(Pearce, 1996). Epidemiology will be detailed and critiqued in greater detail 

in chapter 4, and incorporated into the functionalist and interpretive 

analyses later in this thesis. 

1.3 Systems Thinking in this Thesis 

Over the past seventy years, systems thinking has developed as an 

independent field of research for the study of complex systems, although 

it is also still closely entwined with every discipline and multi-disciplinary 

field of endeavour. Its theories, methodologies and implementation of 

~y 
Ubrary 

Hun 
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systemic processes of inquiry have been applied in such diverse topics as 

management (Jackson, 2000, 2003), economics (Simon, 1973), psychology, 

sociology (Bailey, 1994, 1999), ecology (Allen, 1985), botany (Allen and 

Starr, 1982) and biology (Miller, 1978). 

Although "hierarchy" and "hierarchical analysis" has always been 

present as a core concept in systems thinking, this thesis proposes that this 

way of approaching and working with systems concepts does not 

specifically within hard, soft, or critical systems thinking. The output of the 

hierarchy literature analysis and methodology construction in chapters 5-8 

are intended to give a wider appreciation of the concepts, rather than 

limiting them a priori to anyone place in the development of systems 

thinking. Hierarchy is a core concept of systems thinking that is of a 

different logical type to that of a classification of systems and cannot 

therefore be placed within only one specific area in the history of systems 

thinking; it belongs as an underpinning to them all. 

1.3.1 Defining a System 

A system can be defined as "a set of objects together with 

relationships between the objects and between their attributes, related to 

each other and to their environment so as to form a whole" (Schoderbek 

et aI, 1990, p29). Klir calls his definition of system a "common sense" 

definition: 

"S = (T, R) 

where S is the system, T is a set of certain things 

(thinghood), and R is a relation defined on T (systemhood)" 

(Klir, 2001, p9). 
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Klir explains that although the definition looks simple, the symbols 

T and R are rich in content. The process of systems thinking looks at the T 

and the R together, rather than separately, and is one distinguishing 

feature of the systems approach to the study of complexity. 

Weiss defines a system as "a complex unit in space and time so 

constituted that its component subunits, by "systematic" cooperation, 

preserve its integral configuration of structure and behavior and tend to 

restore it after non-destructive disturbances" (Weiss, 1971, p.14). 

These three elements arc 
on a feedback loop 

A relationship 

Boundary 

"The environment" 

Figure 1.2 A General Conception of "System" 

(from Schoderbek et al., 1990) 

Jackson and Gregory (2006) explain the content of figure 1.2 thus: 

"A system consists of a number of elements and the relationships between 

the elements. A richly interactive group of elements can be separated 

from those in which few and/ or weak interactions occur. This can be 

achieved by drawing a boundary around the richly interactive group. The 

system identified by a boundary will have inputs and outputs, which may 
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be physical or abstract. The system does the work of transforming inputs 

into outputs. The processes in the system are characterised by feedback ... 

A system so described is separated by its designated boundary from its 

environment. ... Systems are generally understood to occur in hierarchies, 

so that a system we are considering may also be considered as a sub

system of a wider system." In a verbal comment, Gregory (2006) believes 

the boundary line ought to be a dotted line rather than a solid line, to 

better illustrate the concept that the line is not absolute, and that the 

internal part of the system is in constant interaction with the environment 

on many levels. This is especially so in the case of hierarchy theory where 

the decisions as to where to draw the boundary are based on the 

subjective judgement of the observer of the 'system'. The perceptions and 

data influencing the observer are also fluid over time, in turn influencing 

the content and shape of the boundary drawn by the observer. Further 

discussion of a (system' and its parts and behaviours as they relate to this 

thesis will be given in the chapter on hierarchy theory. 

The study of "wholes" is the domain of systems thinking, and 

specifically the study of the relationships between the parts of the whole 

that together give rise to properties that cannot be discerned from the 

individual study of the parts. These properties are called emergent 

properties and the philosophy underpinning the study of the whole is 

called holism. An holistic approach is also to be found in the discipline of 

epidemiology known as traditional or eco-epidemiology (Savitz, 1997; 

Susser and Susser, 1996). In contrast "modern epidemiology" now focuses 

on biological information and experimental research which is reductionist 

rather than holistic in design (Pearce, 1996). 
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1.3.2 An History of Systems ThInkIng 

Systems thinking began with the search for isomorphisms; laws, 

concepts, and models which could be transferred between disciplines (von 

Bertalanffy, 1968). The practical expression of this was the concept of 

holism " .. .looking at the world in terms of "wholes" that exhibit emergent 

properties, rather than believing, in a reductionist fashion, that 

understanding is best obtained by breaking wholes down into their 

fundamental elements." (Jackson, 1991a, p.9) This strand of thinking, 

attempting a unification of science, was the beginning of general systems 

theory (CST)., although as will be seen in chapter six, the roots of this 

movement are several hundred years old. 

In this thesis the phrase "systems thinking" will be used to describe 

the discipline that contains systems approaches such as CST, hierarchy 

theory, and the various problem-solving systems methodologies that 

have developed from operations research, soft systems thinking, and 

critical systems thinking. Systems thinking is an approach to studying 

complex systems but, like epidemiology, that approach can be focused 

within disciplines or be interdisciplinary. 

Checkland's definition of the systems paradigm clarifies the scope 

of the "whole" being studied in the systems approach: 

"the systems paradigm is concerned with wholes and their 

properties. It is holistic, but not in the usual (vulgar) sense of 

taking in the whole; systems concepts are concerned with 

wholes and their hierarchical arrangement rather than with 

the whole." (Checkland, 1981, pp13-14) 
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The goal of holistic study is not to look at "everything". Instead it is 

to make a decision about what is relevant to the study and what is not 

(Phillips, 1976). This is why the biases and interests of the person designing 

the study make a difference to the scope of a study (Ahl and Allen, 1996). 

Those biases and interests affect the choice of scale for a study, and hence 

what is likely to be included and excluded (i.e. what is in the system as 

opposed to what is relegated to the environment of the system.) Since the 

definition of system of interest hinges on the scale of data input into the 

investigation (whether it is molecular or at the level of the social sciences) 

this scale is a continuum between the terms of reductionism and holism. 

So these terms are not opposi tes. Both can offer differing scales of data for 

the same research. 

Schoderbek et al. (1990) discuss that the systems approach should 

not be viewed as being either holistic or analytical; that both approaches 

must work together to not only see the whole but also recognise and 

know the parts and their relationships. They also caution that the 

researcher has to be careful in choosing the appropriate scale for the 

research so that essential interrelationships are not destroyed. 

In the service of making something larger "qualitative researchers 

are constantly involved in synthesis .... All of this activity revolves around 

what may be called a holistic injunction" (Noblit and Engel, 1992, p43). The 

goal however is not building lots of packets of information at the levels of 

fine or coarse data. The additional imperative of the holistic approach is to 

link those packets together and view the outcomes (possible emergent 

properties) by focusing on the links rather than the individual packets 

(parts) of a larger system. 
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Holism developed from organicism in the field of biology in the 

early 20th century when it was proposed that "the analytic approach as 

typified by the physico-chemical sciences proves inadequate when applied 

to certain cases ... " (Phillips, 1976). This in turn is linked to the principles of 

internal relations proposed by Hegel, where "entities are necessarily 

altered by the relations into which they enter" (Phillips, 1976, p8). Phillips 

criticises holism using semantics: that it is not possible to say that all the 

entities can be seen to have defining characteristics for the whole (Phillips, 

1976) and therefore there are some which mayor may not alter the 

behaviour of the "whole" and thus mayor may not contribute to the 

display of a higher emergent property. So in holistic study researchers 

mayor may not have discerned the appropriate entities necessary to 

explain the behaviour of the whole system. 

The counter to this is that the researcher can use various methods 

of triangulation (data, investigator, theoretical and methodological) 

(Noblit and Engel, 1992) to check the scope of the insights, and thus work 

to discover the non-productive relationships as well as the productive 

ones for defining and understanding the whole. 

This is the direction a multi-disciplinary holistic approach must take: 

to sweep in as many viewpoints, theories, methodologies and researchers 

as possible to discover the pertinent internal relationships while also being 

reflective about what is being included and left out of the research. 

This view might be contradicted by those systems thinkers who 

focus on structure of the system (its parts), rather than its process (the 

relationships between the parts) e.g. in the mathematical methodologies 
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of systems thinking such as operations research or systems analysis. This 

thesis proposes that epidemiology and systems thinking are two different 

approaches which both operate on the holistic level, as defined earlier by 

Checkland. Traditional- and eco-epidemiology focus on researching 

groups rather than individuals, as does systems thinking, especially in its 

most-common orientation towards organisational problem solving (Hall, 

1997). The systems approach differs in that it is currently working to 

address human interests and power issues as well as the technical aspects 

of a problem addressed so concisely by modern epidemiology (see critical 

systems thinking, Flood and Jackson, 1991a,b; and Flood and Romm, 

1996). This thesis proposes that CST /P is an area that can be incorporated 

into epidemiology. 

This early systems thinking, with its search for a unification of 

science, has been criticized as being: 1) ironic, in that it is actually 

inherently divisive in its call for one set of laws, concepts and models for 

all disciplines rather than many (Midgley, 1996); and 2) incapable of 

exploring the underpinning philosophy, principles, and practice of those 

laws, concepts and models so as to address basic ontological and 

epistemological differences between the strands of systems thinking and 

their associated disciplines (Flood, 1995a). These unresolved issues and 

conflicts have contributed to systems thinking following the general trend 

within all research towards greater specialisation, and it has itself become 

quite fragmented (Flood, 1995a; Midgley, 1996). 

More recently, there has been a movement to reverse this 

fragmentation; to bring together, in some fashion, the diversity of 
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systems ideas and methods. This is partially reflected in the development 

of critical systems thinking and practice that is discussed in section 1.2.5. 

These concerns will be addressed in this thesis. It is also interesting 

that one of the criticisms levelled by researchers in systems thinking, that 

newer initiatives in the areas of complexity, chaos, and systems modelling 

do not (or do not adequately) reference past systems work, is also 

demonstrated to be the case in this thesis, where some systems thinkers 

have not adequately addressed the prior work of their predecessors (cf. 

chapters 6 and 7 of this thesis). 

Klir (2001, p45) writes that Ludwig von Bertalanffy introduced the 

terms 'general systems' and 'general systems theory', at first orally in the 

1930s, and then in writing (von Bertalanffy, 1968). These terms arose from 

a growing awareness of a need to describe more complex ideas. 

"The ideas of holism, the emergence of interdisciplinary 

areas in science, and the increasing recognition of the 

existence and utility of isomorphisms between disciplines of 

science created a growing awareness among some scholars 

that certain concepts, ideas, principles, and methods were 

applicable to systems in general, regardless of their 

disciplinary categorization" (Klir, 2001, p45). 

Kenneth Boulding describes the same need thus: 

"In recent years increasing need has been for a body of 

systematic theoretical construction which will discuss the 

general relationships of the empirical world. This is the quest 

33 



of General Systems Theory. It does not seek, of course, to 

establish a single, self-contained "general theory of 

practically everything" which will replace all special theories 

of particular disciplines. Such a theory would be almost 

without content, for we always pay for generality by 

sacrificing content, and all we can say about practically 

everything is almost nothing." (Boulding, 1956, pI97). 

and 

"General Systems Theory is a name which has come into use 

to describe a level of theoretical model-building which lies 

somewhere between the highly generalized constructions of 

pure mathematics and the specific theories of the specialized 

disciplines ... " (Boulding, 1956, pI97). 

Boulding, Gerard, Rapoport, and von Bertalanffy went on to found 

the Society for General Systems Research in 1954 with the following aims: 

• to investigate the isomorphism of concepts, laws, and models in 

various fields, and to help in useful transfers from one field to another 

• to encourage development of adequate theoretical models in fields that 

lack them 

• to minimise the duplication of theoretical effort, and 

• to promote the unity of science. 
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The founders used the word isomorphisms as an adjective, 

describing an abstraction, "something similar between real systems 

resulting from a comparison" (Troncale, 1988, p17). However, some 

recent theorists use this as a noun, "to draw attention to the possibility 

that these similarities actually precede the origin of the system in many 

natural systems" (Troncale, 1988, p17). In this thesis, in terms of the social 

systems being observed, that view is modified by this observer to: 

preceding the observation, and hence definition, of tile system being observed. 

CST has since developed into the field of research more commonly 

termed "systems thinking", and in its applied variant has evolved 

throughout the changes in the areas of hard, soft, and critical systems 

thinking. 

As with the evolution in epidemiological methods, the individual 

stages are still in use, soft has not replaced hard systems thinking, nor has 

critical systems thinking eradicated hard or soft methodologies. Instead 

each evolution of either epidemiology or systems thinking might be seen 

to have its best use in differing situations in various combinations. 

1.3.3 Hard Systems Thinking 

In systems thinking, there have been a variety of approaches, 

beginning with the strand of "hard" systems thinking which is exemplified 

by systems analysis, systems engineering, and operations research. The 

complex problems tackled by these approaches were addressed through 

the use of methods that were rational, used the scientific method, and 

interdisciplinary teamwork. In the 1960s, people began to realise however 

that these hard methodologies had become only implementations of 

mathematical modelling (Jackson, 1991a) rather than approaches that 
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could address the less tangible variables brought about by the 

involvement of people in the problem situations. It was no longer 

sufficient to believe that problems were manageable outside of the social 

context in which they were defined. 

1.3.4 Bridging to Soft Systems Thinking 

Bridging between hard and soft systems, and even considered as a 

critical systems thinking approach (Jackson, 2003), Viable Systems 

Modelling (Beer, 1979, 1981, 1985) pursues the same goals of the authors 

explored in this thesis: that of looking for the mechanisms and 

explanations why systems were viable in the same way that hierarchy 

theorists such as Simon and Pattee were exploring this goal from the 

perspective of biological systems. Beer uses the biological metaphor in the 

VSM in a parallel development to those who were exploring the same 

issues, in the same time period of the 1950s to 1970s in the literal fields of 

biology and ecology. The VSM is a cybernetic approach but one that 

incorporates social, organisational and management factors (Flood and 

Carson, 1993). The VS~1 and its principles will be drawn into the narrative 

on hierarchy later in this thesis. 

1.3.5 Soft Systems Thinking 

C. \-Vest Churchman (1971, 1979, 1982), Ackoff (1974, 1978) and 

Peter Checkland (1981) began the next shift in systems thinking: that of 

"soft" systems thinking. They wrote that earlier systems work had failed 

to get to grips with issues that require "whole pictures" of external reality, 

i.e. systems in the world, and the inclusion and addressing of the interests 

of a variety of stakeholders in a system. Soft methodologies include soft 
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systems methodology (SSM) (Checkland, 1981) and interactive planning 

(IP) (Ackoff, 1974; 1978; 1981). 

Checkland's SSM developed through the 1980s and into the 1990s 

as parts of the critiques of the methodology were addressed. The shifts in 

knowledge about human activity systems and the more participatory and 

collaborative approach also apparent in many other fields within social 

systems research have also been incorporated into SSM. Issues for SSM 

are still raised by the field within systems thinking called "critical" systems 

thinking (CST) which draws on the work of soft systems thinking but 

specifically addresses emancipatory concerns and issues of coercion. There 

is still a tension between SSM and the ideological critiques of its 

methodology (see Romm, 1994) and Flood (1999) wrote: "the main 

criticism of Checkland's work is that it neglects certain difficulties in 

achieving open and meaningful debate. ... The idea of social 

transformation seems to be missing in Checkland's concern for feasible 

changes, given the history, dominant attitudes, and power structures of a 

problem situation." (p. 60). 

1.3.6 Critical Systems Thinking 

Later developments in systems thinking have focused on 

developing individual methodologies in greater detail; in working on 

frameworks for linking hard and soft methods, and in the development of 

another area of systems thinking called "critical" systems thinking (CST) 

which draws on the work of soft systems thinking but adds emancipatory 

concerns and issues of coercion to its methodologies. 
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CST explores the strengths and weaknesses of different 

methodologies (derived from systems laws, concepts, and models), using 

a framework to determine the methodology(ies) most suitable and 

appropriate in addressing specific complex issues or situations. 

Unlike CST, CST not only explores the underpinning philosophy, 

principles, and practice of systems approaches, but it also acknowledges a 

diversity of approaches and seeks to use those approaches within a 

complementarist framework rather than from an isolationist or 

imperialistI position. It is the acknowledgment of this diversity, and the 

use of a complementarist path in finding the most suitable and 

appropriate systems approach for an intervention, that separates CST 

from previous work on unifying theories in the systems sciences. 

When first introduced to systems thinking, CST had three 

commitments: critical awareness, emancipation, and complementarism. 

More recently, these commitments have been addressed and described as 

critical reflection (rather than critical awareness), pluralism (rather than 

1 "Isolationism therefore means sticking to one method or methodology 

only, because the analyst wants to know no other approach. More 

sophisticated isolationists engage in a kind of imperialism, adhering to one 

well worked out approach that is linked to one theory or philosophy. 

Methods or methodologies emerging from other positions are interpreted 

and employed according to the favored theory or philosophy. This 

denatures, distorts, and reduces the capability of the approaches so dealt 

with. It divides systems science into opposing factions who argue for the 

primacy of their own approach. It ultimately contradicts the original 

holistic or unifying vision of systems science" (Flood and Carson, 1993, p. 

127). 
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complementarism), and improvement (rather than emancipation)" (Flood 

and Romm, 1996). 

CST has relevance to this thesis in terms of providing an 

underpinning philosophy for evaluation and critical reflection and in 

realising the limitations of the individual researcher in any study. The 

observer (researcher) should always be engaged in a constant and 

iterative self-reflection as an ongoing part of any analysis. This would also 

involve the "sweeping-in" of alternate perspectives (Churchman, 1982). 

The task of self-reflection is necessary and vital, and requires an on

going self-examination and self-reflection of the biases, filters and 

paradigms brought to the study by the individual researcher, and by the 

physical and intellectual communities of which the researcher is a part 

recognising that the output of this thesis is only one of many explanations 

from the data gathered. 

CST therefore underpins the generic model for critical review that 

will be applied in this thesis to evaluate the development and combination 

of two very diverse approaches: epidemiology and hierarchy theory. 

1.4 Hierarchy Theory in this Thesis 

Hierarchy theory has raised much interest in the field of systems 

thinking, and it has been applied in many areas of research, particularly 

ecology (Ahl and Allen, 1996; Allen and Starr, 1982), biology (Miller, 1978), 

and management Oackson, 2000, 2003; Mingers and Gill, 1997). 
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Hierarchical concepts have been applied in many of the disciplines 

dealing with issues common to systems science and epidemiology. 

Research into outbreaks of EID and the development of responses to such 

outbreaks requires the use of a wide range of data and the use of many 

disciplines such as, but not limited to, biology, biochemistry, chemistry, 

ecology, epidemiology, psychology, politics, economics, statistics, and 

mathematics. Some of the research issues of interest to this thesis include: 

the importance of the observer in defining the scale (or level) of the 

observation (resolution) and the level of data gathering; the many parts 

and (inter)-relationships involved in a situation; and the issues of 

communication, constraints and control among the parts of the system. 

Hierarchy theory has also suffered from fragmentation in its 

theory, philosophy, and practice and, at present, it lacks an internal 

coherence and a methodology for implementing hierarchical concepts has 

not yet been clead y defined. 

It is proposed in this thesis that hierarchy theory may be able to 

demonstrate theoretical and methodological coherence and relevance for 

addressing complexity, and facilitating organisational and societal 

improvement. It is further proposed that this relevance can be applied in 

concert with other disciplines (in this case, epidemiology) so as to more 

fully address an issue more commonly only found within the remit of 

epidemiology. 

Hence, it seems appropriate to explore the development and 

application of hierarchy theory in a critical fashion that is operationalised 

by the use of critical systems thinking. The resulting critique will help us to 
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determine whether it is possible to bring together the different strands of 

hierarchy theory into a coherent and relevant discussion, and whether it is 

possible to use hierarchy theory in concert with other approaches in 

complex interventions. 

The aim of integrating these three fields of research, systems 

thinking, hierarchy theory and epidemiology leads to the research 

question stated in the next chapter. 

1.5 Chapter Outlines 

Chapter one introduces the thesis, the fields of research covered in 

this research project and presents a short overview of the history and 

development of systems thinking, hierarchy theory and epidemiology. 

Chapter one also contains a map of the thesis as a visual representation of 

the structure and process of the thesis in addition to the following 

narrative summary. 

Chapter two details the research philosophy, research design and 

research approaches using several research frameworks to explore and 

categorise the underpinnings of this research. 

Chapter three introduces the process of critical systematic review 

presents the first three stages of that process with the development of the 

research question, aims, objectives and rationale for this research project. 

Chapter four continues this process with a literature review for 

epidemiology and the policy making that has been done for the 

prevention and control of emerging infectious disease at the international 
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level. Several cases of current epidemiological policy making at the 

national and international levels will be surveyed for the later analysis in 

chapter 8. 

Chapter five is a traditional literature review of hierarchy theory, 

with the aim of illustrating the need for a more detailed form of the 

theory and a means for its implementation in an intervention. 

Chapter six describes the literature in the functionalist form of 

hierarchy theory, the frameworks hierarchical systems approach, and lists 

the work of those systems authors who have developed hierarchical 

frameworks and descriptions for the exploration of complex systems. 

Chapter seven describes the literature in the interpretive form of 

hierarchy theory, the descriptive and subjective form of the hierarchical 

systems approach that is also known as 'hierarchy theory' by some 

authors in this area of research. This chapter lists the work of those 

systems authors who have developed a descriptive, interpretative 

approach for the exploration of complex systems. 

Chapter eight will present the case study consisting of three EID 

international health policies to be explored through the use of an exemplar 

functionalist framework chosen from the group of functionalist 

hierarchical frameworks presented in chapter 6. 

Chapter nine has three sections. The first section presents an 

interpretive, narrative discussion of hierarchical analysis (hierarchy 

theory) .. The second section presents a combination of the results of the 

usefulness of both functionalist and interpretive approaches to analysing 
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EID using the interpretive approach developed from chapter 7. And the 

third section follows with a critical review of hierarchy using principles 

from critical systems thinking and critical systematic review 

Chapter ten states findings, contributions to knowledge surfaced 

by this research, reflection on the process of this research, proposed 

recommendations for the improvement of policy making in the 

prevention and control of EID, and suggested further research in 

hierarchy theory. This evaluation will also argue for an expanded 

epidemiology that merges the breadth of traditional epidemiology with 

the clinical support of modern epidemiology. 

1.6 Summary of this Chapter 

This chapter has introduced the research topic for this thesis and the 

structure of the project. It has proposed that the scope of one health

related situation (EID) could be more adequately addressed using a 

systems approach (hierarchy theory) in combination with epidemiological 

methods. It has also presented an overview of systems thinking, hierarchy 

and epidemiology that will be used in concert to address the research 

question. This thesis proposes that by combining epidemiological methods 

and the insights from the hierarchical systems approach, a more 

comprehensive assessment of a problem situation is possible. The field of 

systems thinking also benefits from the exploration of a theory of a 

hierarchical systems approach to problem solving. 

The next chapter introduces and addresses issues concerning the 

research design and process for this thesis. The chapter first looks at 

different frameworks used in the literature to think about the research 
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paradigm underpinning this thesis. It then explores issues of reliability, 

validity and generalisability in the thesis, and how these can be addressed 

through the development of a process called critical systematic review 

(CSR). 
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Chapter 2 

Design and Methodology 

2.0 Introduction 

This chapter introduces and addresses the research design and 

methodologies for this thesis. The chapter first looks at different 

frameworks used in the literature to think about the research paradigm 

underpinning this thesis. It then explores issues of reliability, validity and 

generalisability in the thesis, and how these can be addressed through the 

development of a process called critical systematic review (CSR). 

The process of determining reliability, validity and generalisability 

is a process to which both the researcher and the readers of the research 

should submit themselves in the interests of surfacing hidden assumptions 

which can be then acknowledged and addressed in the course of the thesis 

and its testing and evaluation. 

This thesis was conceived from interests based in several different 

fields of research, emerging from studying in those fields over twenty 

years. Beginning with positivistic science (biochemistry), moving to 

political science and public planning in the social sciences, then to systems 

thinking and back to the health sciences. All of these influences are present 

in this research a priori and it is therefore not possible to state that this 

research was framed without the influence of these past experiences, nor 

that the stated research paradigm, approach and methods are free of these 

influences. 
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The first section explores different frameworks of research 

paradigms with the aim of exploring the researcher's stated influences and 

determining the paradigm that underpins this research. The section on 

paradigms is followed by a discussion of the need for validating this 

research, with definitions of what constitutes validity, reliability and 

generalisabilty in research. This need for evaluation of the research is then 

covered in the final section of this chapter. A process is proposed for a 

new methodology, developed from an existing, well-documented 

research design (the systematic review), that incorporates systematic 

review with critical review (drawn from the work in critical systems 

thinking and practice (CST /P». 

The outline of this new approach is presented in the final section of 

this chapter along with a summary of the work covered in this chapter, 

and will then be implemented in chapter 3. 

2.1 Exploring The Research Paradigm and Approach 

Knox (2004) agrees the need to examine the relationship between 

the philosophy of the research and the methods chosen and that while 

methodological pluralism is possible, philosophical pluralism is not. 

Therefore he proposes "some form of research hierarchy of needs could 

be a useful starting or discussion point between students, researchers and 

supervisors, i.e. what is expected in terms of understanding, analysis, 

synthesis and criticality at various levels of the research process ... " Knox 

presents this hierarchy of needs in a diagram, shown in figure 2.1. 

46 



Hierarchy of Research Needs 

~ 

~ 
Paradigm ! 

~ 

~ :~'.~. 
I 
i 
1! 

Ontological! 
~ Epistemological 

statements i 
i 

if 
Theoretical II Perspective 

b 

i Zi 
2 ~ ~ 

I~ :~ 

il f 
Methodology f ~ . 

~ j b 

! i .. 
J' - 6 : h .f! 

~ ~i ~ 

Methods! 

J 
., ~ 

techniques j i 

Figure 2.1 Hierarchy of Needs (Knox, 2004, p129) 

At the doctoral level there should be a "critical analysis of these 

philosophies in line with the research being undertaken" (Knox, 2004). 

This is the aim of this section of the thesis and this also underpins the 

design of the different methods for gathering, analysing and interpreting 

used in this thesis. 
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There are many different frameworks proposed by researchers for 

exploring and describing the way in which research is done and why those 

specific ways should have been chosen. The next section explores four 

such frameworks, from the more general working towards more specific 

explorations of the research process: Burrell and Morgan (1979), Collis and 

Hussey (2003), Saunders et al. (2007) and Rudestam and Newton (1992). 

These four will be used to explore the choices underpinning this thesis, 

followed by a summary section synthesising all four with reference to this 

thesis. 

2.1.1 Burrell and Morgan (1979) 

Burrell and Morgan's Sociological Paradigms and Organisational 

Analysis (1979) explored the philosophical and sociological assumptions 

that underpin and influence research into organisational entities. They 

state /I all theories of organization are based on a philosophy of science and 

a theory of society' (Burrell and Morgan, 1979, p.l). They identified four 

quadrants, each representing a unique paradigm, constructed from the 

intersection of two continuums: the sociological continuum ranging from 

radical change to regulation (control), and the philosophical continuum 

between subjective and objective on the horizontal axis. The four 

quadrants emerging from this construction are shown in Figure 2.2. 
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radical change 

radical radical 
humanist structuralist 

subjective objective 

interpretivist functionalist 

regulation (change) 

Figure 2.2 Four Paradigms for the Analysis of Social Theory (from 
Burrell and Morgan, 1979, p.22) 

Burrell and Morgan defined a paradigm as "a term which is 

intended to emphasise the commonality of perspective which brings the 

work of a group of theorists together in such a way that they can be 

usefully regarding as approaching social theory within the bounds of the 

same problematic" (p. 23) The authors acknowledge this does not imply 

complete unity of thought and this is important in the current thesis in 

that here the notion of a continuum is preferred rather than definitive 

boundaries between each of the boxed paradigms shown in figure 2.2. The 

four paradigms defined are listed in the following sections. 

Radical structuralist - this paradigm is grounded in objectivity and 

the sociology of radical change where structural conflicts with society are 

seen as inherent, causing continual change through social, political and 

cultural crises. "Whereas the radical humanists forge their perspective by 

focusing upon 'consciousness' as the basis for a radical critique of society, 

the radical structuralists concentrate upon structural relationships within a 

realist world. They emphasise the fact that radical change is built into the 

very nature and structure of contemporary society, and they seek to 
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provide explanation of the basic interrelationships within the context of 

total social formations". (Burrell and Morgan, 1979, p.34) 

Functionalist - grounded in objectivity and the sociology of 

regulation. This is the paradigm that has dominated organisational and 

sociological research. Band M state that this paradigm is "characterised by 

a concern for providing explanations of the status quo, social order, 

consensus, social integration, solidarity, need satisfaction and actuality. It 

approaches these general sociological concerns from a standpoint which 

tends to be realist, positivist, determinist and nomothetic" (p.26). 

Although this paradigm has great resonance with the beginnings of 

general system theory, in its attempts to find models and methods 

applicable to both natural sciences and social sciences, and its attempts to 

also use natural systems concepts in the social sciences, this is not the 

paradigm used in the methodology of this thesis. The functionalist 

paradigm is also applicable to the discipline of epidemiology but again, the 

design of the research and the objectives of this project are closer to the 

following fourth Band M paradigm, that of interpretivism. 

Radical humanist - The radical humanist paradigm is located within 

a subjective philosophical commitment, but as with the radical 

structuralist, is interested in developing a sociology of radical change. "Its 

approach to social science has much in common with that of the 

interpretivist paradigm [see below ... However, its frame of reference is 

committed to a view of society which emphasises the importance of 

overthrowing or transcending the limitations of existing social 

arrangements." (Burrell and Morgan, 1979, p.32) The work of Habermas 

falls within this paradigm, and this paradigm is therefore central in the 
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development of critical systems thinking and practice which is used and 

incorporated into the critical review process used in this thesis. 

Interpretivist - Burrell and Morgan (1979) state that the 

interpretivist paradigm "adopts an approach consonant with ... the 

sociology of regulation, though its subjective approach to the analysis of 

the social world makes its links with this sociology often implicit rather 

than explicit. The interpretivist paradigm is informed by a concern to 

understand the world as it is, to understand the fundamental nature of the 

social world at the level of subjective experience. It seeks explanation 

within the realm of individual consciousness and subjectivity, within the 

frame of reference of the participant as opposed to the observer of action" 

(p.28). In hierarchy theory the observer of the system is a participant in 

the system in that it is the observer who determines the system of 

interest, draws the boundary of the system of interest and who does this 

acknowledging the subjective experiential nature of this process. 

The interpretivist paradigm underpins this approach to hierarchy 

theory in this thesis, and works in combination with the radical humanist 

approach. However, Burrell and Morgan draw set boundaries between 

the two approaches and hold that they are incommensurable with each 

other. If the two dimensions of the 2 x 2 grid are held to be continuums 

however, there may be elements of each paradigm to inform the other 

and this will be explored further later in this thesis. 

2.1.2 Collis and Hussey (2003) 

Collis and Hussey (2003) propose a four-criteria framework for 

categorising a piece of research: 
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• Purpose: why you are conduding it and these are further categorised 

by the research being exploratory, descriptive, analytical or predictive 

• Process of the research: the way in which the research will be 

implemented and this can be either quantitative or qualitative in 

approach 

• Logic of the research: whether the research is moving from the general 

to the specific or the specific to the general, i.e. inductive or deductive 

• Outcome of the research: solving a particular problem or making a 

contribution to knowledge, applied or basic research. (Collis and 

Hussey (2003). 

As a way of following the framework proposed by Collis and 

Hussey (2003), the definition of purpose, the research proposed in this 

thesis, is a combination of exploratory and descriptive research, with some 

analytical processes. Collis and Hussey (2003) state that exploratory 

research "is conducted when there are very few or no earlier studies to 

which we can refer for information about the problem" and "where the 

aim of the research is to look for patterns, ideas or hypotheses" (polO) To 

generate new models and explanations in systems, hierarchy and 

epidemiology and to propose further research areas is one of the 

objectives of this thesis. Combined with this, descriptive research adds 

depth to the gathering of information in this thesis for the detail used in 

building the model of hierarchy theory and in the rigour proposed by the 

use of the critical systematic review process. Analytical approaches are 

also planned in both the combining of the views on hierarchical principles 
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and practice from authors and their questionnaire inputs, and in the 

evaluation of generated hierarchy frameworks and their application to the 

issues in epidemiological policy-making. 

The process of the research can be either quantitative or qualitative 

according to Collis and Hussey (2003) depending on many variables such 

as the philosophical underpinning of the proposed research, methods 

available, and resource issues. In this thesis there is a combination of 

quantitative and qualitative methods and this may be seen as one of the 

strengths of interdisciplinary research. Issues arising from using both 

approaches will be addressed in the evaluation of this thesis. 

The logic of the research proposed in this thesis is that of an 

inductive process. It is not the aim of this research to use existing theory 

and testable hypotheses but rather to build models and frameworks 

generated from analysis of literature and other data sources. 

With regard to the outcomes of the research, it appears that in this 

Collis and Hussey category there is also a mix of both applied and basic 

research. This thesis is basic research, working in an inductive fashion to 

generate new knowledge in the fields of systems, hierarchy and 

epidemiology. However, there is also an applied element where the thesis 

analyses specific health policy statements and hierarchical frameworks are 

utilised in this process. 

In summary, for the categories proposed by Collis and Hussey, the 

categories do not offer a clear distinction in the description of the research 

proposed in this thesis. Apart from the clearer distinction that the logic of 
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this research is inductive rather than deductive, the remaining three 

categories require a mix of terms to adequately describe the research 

process proposed in this thesis. 

2.1.3 Saunders, Lewis and Thornhill (4th ed, 2007) 

Saunders et al. (2007) is the fourth edition of a book on research 

methods in business and management. It presents a framework for 

making research philosophy, research approaches and research methods 

explicit: The Research Onion. The metaphor of the onion is used to help 

researchers at all levels to consider the need to start on the outer layer of 

the 'onion' and with care and reflection, peel away each layer of the onion 

in the process of research design, from the general research philosophy, 

all the way into the particular research method to be employed in a 

research project. Figure 2.3 shows the diagram for the research onion. 

philosophies 

o>UL_....loor-__ choices 

mOl 
11 0r zons 

t Clll i u ~ 

proce u cs 

Figure 2.3 The Research Onion (Saunders et al. 2007, p. 102) 
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As with the previous framework, there are categories from which 

choices concerning the research design and implementation are made. 

These categories, philosophies, choices, strategies, approaches, time 

horizons and techniques and procedures, the layers of the 'onion', are 

closer to the research hierarchy suggested by Knox (2004) earlier and the 

onion shows the full range of research needs that Know believes should 

be addressed in a doctoral thesis. The categories in the research onion are 

more intuitive than those from Collis and Hussey although even in this 

framework, a mixing of paradigms and approaches can be questioned if a 

range of approaches is required within a research project. 

2.1.4 Rudestam and Newton (1992) 

Research may be quantitative or qualitative in content or a mix of 

these in certain situations. The focus in this project is qualitative in nature 

in that it pertains to information that investigates themes or categories 

that are evaluated subjectively. As such, it relates closely to three 

assumptions that are central in systems thinking: an holistic view, an 

inductive approach and a naturalistic enquiry (Rudestam and Newton, 

1992). 

In Rudestam and Newton (1992), the holistic view looks at the 

"whole" situation and recognises that a reductionist perspective of 

reducing that situation into its individual parts will not produce an 

explanation to equal the variety of the "whole". In this project, the method 

proposed seeks to build together individual accounts of hierarchy theory 

and fully expects to obtain a more-complex entity than a listing of the 

individual accounts of the theory would produce. 
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The inductive approach covers the move from investigating the 

individual to the discovery of the general patterns in a situation. In this 

project, the individual accounts of hierarchy gathered by the ID-ID 

questionnaires will be used to see whether there is a general pattern in the 

principles and practices of hierarchy theory. The contrast in deductive 

approaches would be to disintegrate the various accounts of hierarchy and 

hence miss these general patterns. 

Naturalistic enquiry expects to observe situations or theories "in the 

wild". No pre-set conditions or controls are imposed on the study. In this 

project, the information to be gathered is not predetermined by this 

researcher; hierarchy theory'S authors give their own accounts of the 

theory. 

The task of self-reflection is necessary and vital, and requires an on

going self-examination and self-reflection of the biases, filters and 

paradigms brought to the study by the individual researcher, and by the 

physical and intellectual communities of which the researcher is a part 

recognising that the output of this thesis is only one of many explanations 

from the data gathered. 

2.1.5 Summary of the Exploration through Research Frameworks 

This section summarises and makes direct statements concerning 

the nature of the proposed research. 

Using the Saunders et al. (2007) framework to explore the approach 

used in this thesis leads to a determination that this research is 

interpretive, subjective and inductive in its philosophical paradigm, 
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research approach and logic. Using the framework of Burrell and Morgan 

(1979), this research lies within the interpretivist paradigm and the process 

of 'naturalistic' research as defined by Rudestam and Newton (1992). 

However, using Collis and Hussey (2003) it is more difficult to select a 

particular purpose and process. This will be discussed in more depth in the 

analysis and evaluation sections of this thesis, along with the difficulties of 

incommensurability in using an evaluation process derived from positivist 

science but underpinned by radical humanism (the critical review of 

methodologies in systems thinking and social theory) combined with 

investigating two disciplines (hierarchy theory and epidemiology) that are 

also incommensurable themselves in their philosophical stance. 

In the work of Korpel (2005) specific ontological and 

epistemological statements can be made regarding a research study. Scott 

and Usher (1999) state that this process of exploring and making explicit 

underpinning beliefs is "what researchers 'silently think' about research" 

(p.10). Drawing on the framework from Korpel's work on business 

performance and eLearning, the following ontological and epistemological 

statements pertinent to this research can be made. 

Ontological statements include: 

• The system being studied in this thesis is complex as defined by 

the observer(s) of that system 

• The observer(s) of the system have their own biases, influences, 

values and philosophical perspectives and these influence how 

the system is described, defined and interpreted and the choice 
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of scale (detail) and therefore level of complexity the 

observation will be looked at 

• Different observers of the complex situation will define the 

system in their own way, and this will be different from any 

other observer of the system 

Epistemological statements pertinent to the realisation of validity in 

this research include: 

• Data is gathered using a previous, rigorous, validated process of 

systematic review that has been modified to apply to research in 

systems thinking with the addition of critical systems thinking 

and practice 

• Questionnaires will be incorporated from researchers working 

in hierarchy theory 

• Texts and studies in systems thinking, hierarchy theory and 

epidemiology that have been peer reviewed will be used 

• A process of critical reflection and 'sweeping in" of alternate 

opinions (Churchman, 1982) will be applied with the data 

gathered and the outcome of the analysis and evaluation. 

Revealing further layers of the Saunders et al. (2007) 'onion', the 

research strategies proposed are case studies, ethnographies and archival 

(secondary) research. Some of these are described in chapter three, while 

the case studies are presented in chapter eight with the analysis of the 

58 



three chosen international health policy statements on the management of 

emerging infectious diseases. 

As stated above, the research approach will be inductive in 

approach and will be a mix of qualitative and quantitative research 

strategies as discussed in the section on Rudestam and Newton (1992). 

Hence, the research approach will employ mixed methods and also 

be longitudinal in time scale (Saunders et aI., 2007) in that the process of 

generating data will be done using several sampling points over a two

decade time period (the literature searches as well as the use of secondary 

questionnaire data from the ID-ID study) as reported in chapter three. 

The specific techniques and procedures for gathering and analysing the 

data are shown in chapter three within the presentation of the critical 

systematic review process. 

2.2 Ethics 

The research in this thesis has been conducted with reference and 

compliance with the Hull University Business School ethics procedures. 

These regulations and procedures can be found at 

http://www.hull.ac.uk/hubs/05/informationfor/media/Ethical%20Proce 

dures%20for%20Research%20and%20Teaching.pdf 

This research does not contain any research practices that would 

place any person in a position of personal risk, whether physical or 

psychological. None of the data gathered is confidential, or will cause 

personal harm to the authors of the material. The thesis cites all sources 

with due credit for the source of all material. 

59 



2.3 The Reliability and Validity of the Research Process 

Validity and reliability of the research is addressed by employing 

several strategies for data collection (triangulation) and by designing a 

research process that is itself rigorous and formed and adapted from a 

previously validated model (systematic review), operationalised through 

the creation of the CSR process introduced later in this chapter and 

chapter three. 

Applying rigorous scientific methods is the usual yardstick for 

measuring such success or failure of research questions. The application of 

deductive scientific process in social systems, and specifically in problem 

solving methodologies, is not feasible in that social systems do not stand 

still, cannot be held stable for the length of experimentation, and any 

received results are difficult to generalise even in very similar problem 

situations. It is still imperative to consider how to assess and validate 

research in the social sciences, and in particular for this thesis, a qualitative 

approach to the research issue. 

To address these drawbacks in investigating social systems using 

systems sciences, one means of introducing rigour in systems science and 

its methodologies and models is to incorporate a process of critical 

systematic review and critique of the research process in order to provide 

a process of assessing reliability, validity and generalisability. While 

critique is necessary in any discipline for any evolving model or theory, it 

is especially appropriate in systems where feedback and the iterative 

processes involved in model development are core principles. Before 

moving through the proposed process of critical systematic review, a 

discussion of reliability, validity and generalisability is first presented. 
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2.4 Addressing Validity 

Within the qualitative approach there are different methods of 

tackling validity. Empirical (technical) approaches are still used in 

qualitative research but there are also practical and emancipatory 

approaches that move away from the positivistic underpinnings of the 

empirical approaches. Some of the different methods for data gathering 

and analysis in these latter two areas of research are the 

phenomenological, hermeneutic, naturalistic, experiential and dialectical 

approaches. 

In this project the method for gathering and analyzing the data 

includes the hermeneutic approach, "the interpretation of texts or 

transcribed meanings" (Polkinghorne, 1983). 

" .. .in interpreting history and thought [the hermeneutic approach] 

denies both that there is a single objective true interpretation transcending 

all viewpoints and that we are forever confined within our own 

viewpoint. Interpretation is rather something to be arrived at by a gradual 

interplay between the subject-matter and the interpreter's initial position" 

(Lacey, 1986, p91). 

In combination with hermeneutics, a dialectical approach will also 

be evident which is "literally, a method of conversation and debate" 

(Lacey, 1986). To these must be added an as-yet-undeveloped discussion 

of emancipatory (power) threats to validity not sufficiently addressed 

through the simple interplay and discussion process and arising from 

underlying power structures within these conversations (Wilby, 1994b). 
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The project will benefit from such conversations and the resulting 

consensus theory will be a result of the interplay between the individual 

participants creating a "whole" different and greater than its individual 

parts. This consensus will come from data taken from questionnaires with 

authors in hierarchy theory (Troncale, 1985) and the hermeneutic 

approach (which will be discussed in more depth later in this thesis) of 

interpreting their original writings (done in chapters 6 and 7) and the 

questionnaires (Troncale, 1985). Working alongside these approaches is 

the need to explore the emancipatory interest, which is linked to 

evaluative validity, and which is not yet defined in this project (Wilby, 

1994b). 

2.4.1 Types of Validity 

Different authors describe types of validity using their own 

individual terms. Maxwell's scheme lists descriptive, interpretative, 

theoretical, generalisability and evaluative validity (Maxwell, 1992). More 

general schemes list reliability (internal, external, and construct) as the 

types of validity. Relating to these latter schemes for qualitative research 

Guba and Lincoln assign the terms 'audibility' for reliability, 'credibility' 

for internal, and 'fittingness' for external validity (Guba and Lincoln, 1981). 

Maxwell's theoretical validity covers the general terms of construct 

validity and internal (or causal) validity; reliability is discussed under 

descriptive validity; and generalisability covers external validity. 

2.4.2 Preliminary Discussion of Validity Concerns 

Descriptive Validity 

With regard to descriptive validity, the questionnaires are reported 

without editing and are an actual representation of the information 
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provided by the authors. The questionnaires are there as the required 

backup if concerns about agreement on content of the accounts should 

arise. 

Interpretative Validity 

Interpretative validity is a more subjective enterprise involving the 

interpretation of those questionnaires and literature review for the 

meaning assigned to the data by the authors themselves. This is a detailed 

process and it is at this point that a discussion of the influences bearing on 

the researcher and the situation is required practice, and should include a 

discussion of the process of critical self-reflection and iterative critique 

utilised by the researcher. 

One of the methods of gathering data about hierarchical 

approaches that is used in this thesis was the extraction of data from a set 

of questionnaires formulated and administered by Troncale (1985) at 

California State University, Pomona, CA. Through the iterative dialectical 

process of the questionnaires, the individual perspectives of the authors 

could be verified by those authors, and any disagreements with the 

interpretation of their meaning was addressed. In this way, even in 

processes of data gathering, there is still the implementation of critical self

reflection. 

Theoretical Validity 

Theoretical validity is split into two areas and goes beyond the 

experiential into the explanatory and abstract areas of construct validity 

and internal validity. These relate to the validity of the concepts and 

categories applied to this project (the building blocks) and the nature of 
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the relationships between those building blocks (Maxwell, 1982). The work 

still to be done here involves determining the appropriateness of the 

models for the development of the general theory. 

It should also be noted that the validity does not reside in the 

methodology under review itself (in this case the functionalist and 

interpretive hierarchical approaches), or in whether there is a I good 

enough' general hierarchy theory. It does however depend on the 

internal validity regarding the relationships constructed between the 

account and the general theory. 

One method of ensuring theoretical validity is through the use of 

descriptive exemplars (the best and accepted-as-best examples in the field) 

as a valid method of proceeding (Mishler, 1990). By choosing core authors 

already known as having defined the concepts and principles of hierarchy 

theory, this requirement is addressed. Further, the use of the exemplar 

will be incorporated into the design of chapter 8 of this thesis, where the 

exemplar of the functionalist approach is decided to be the Skeleton of 

Science (Boulding, 1956). This exemplar is then used in chapter 8 for the 

implementation of a functionalist approach to hierarchical analysis. 

Generalisability Validity 

The discussion regarding the generalisability of this project and the 

proposed general hierarchy theory will happen in chapter seven. It is at 

this point that the utility of the general theory will be determined as to its 

usefulness in research and practice in systems thinking and intervention in 

complex systems. 
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Evaluative Validity 

Evaluative validity is central in the discussion of whether or not this 

proposed general theory has a legitimate place within the requirements of 

critical systems thinking regarding its ethical and value perspectives and in 

the planned discussion of emancipatory interests. This evaluation will take 

place in chapters 9 and 10 of this thesis. 

2.5 Critical Systematic Review 

The method proposed for assessing the aims and objectives of 

determining reliability, validity and generalisability are woven into a 

process here called critical systematic review (CSR), introduced in this 

chapter and applied throughout the thesis from the proposal of the 

research question through to the analysis and presentation of the results 

of this research. 

Systematic reviews are a recent development in the field of medical 

research, employing a more rigorous, and usually quantitative, approach 

to the meta-analysis of primary data (Chalmers and Altman, 1995; Egger 

et aI., 2001). This process of review can be found in many areas of social 

sciences research including education, psychology, criminology, and 

sociology. In any area, a systematic review addresses the need for 

additional rigorous investigation where a collection of primary data and 

studies may offer different conclusions from the same type of 

intervention, thereby causing uncertainty in decision-making and possible 

allegations of biased analysis, interpretation and reporting of results. 

"Systematic reviews identify, appraise and synthesise research 

evidence from individual studies and are therefore valuable sources of 
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information. Systematic reviews differ from other types of review in that 

they follow a strict protocol to ensure that as much of the relevant 

research base as possible has been considered and that the original studies 

have been appraised and synthesized in a valid way. These methods 

minimize the risk of bias and are transparent, thus enabling replication". 

(CRD website, 2005) 

Systematic reviews are beneficial for the following reasons 

(Mulrow, 1995): 

• Large quantities of information can be reduced to manageable size for 

decision-making 

• The information generated can help to define further research 

questions 

• The process of review is efficient and can reduce the need for large 

new primary studies 

• Reviews can offer a greater generalisability with the increase in data 

received from many rather than one similar study 

• Reviews can address the consistency of relationships among studies 

with the same intervention 

• Reviews can highlight inconsistencies in the data and between studies 

for further discussion 
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• Reviews offer a larger sample size and therefore additional sample 

power 

• Following from an increase in sample size, the review can offer greater 

precision in estimates of effect 

• Systematic reviews offer greater accuracy with the specific aim of 

reducing random and systematic errors. 

As drawn from a publication overview of the process of systematic 

reviews (Davies and Crombie, 2001), systematic review involves several 

stages: 

1. Defining the research question - this addresses four criteria of the 

participant (methodology) for the study; the intervention; the outcomes to 

be measured; and the intervention design (Davies and Crombie, 2001). 

2. Searching the literature - one of the hallmarks of a systematic 

review is in how it differs from a traditional literature review. A 

systematic review, like a traditional literature review, also employs a 

search of the literature but it is always planned a priori to be an extensive, 

exhaustive, and strategically determined search pattern. The search 

strategy is documented, reviewed by peers, and involves not only 

published, database literature, but also unpublished 'grey' literature such 

as unpublished reports, contact with other researchers, incomplete studies 

and studies that may have been published in languages other than English 

(Davies and Crombie, 2001). 
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3. Assessing the studies - in a systematic review data are evaluated 

against inclusion and exclusion criteria to determine whether data should 

be included or excluded from the review. These criteria are again 

determined a priori in the protocol designed for that piece of research. 

Included studies are also assessed using validated quality criteria 

regarding study intervention and outcomes. All of these procedures are 

checked by at least one other reviewer and are sometimes entirely 

duplicated by the second reviewer depending on the resource constraints 

within the project (Davies and Crombie, 2001). 

4. Combining the results - in a systematic review the included data 

are analysed in a form of meta-analysis that may be quantitative 

(statistical meta-analysis) or qualitative (narrative synthesis). This part of a 

systematic review most closely matches that of a traditional meta-analysis 

project (Davies and Crombie, 2001). 

5. Placing the findings in context - the results of the review have to 

be discussed and evaluated as to the relevance of the results and whether 

the results are sensible in light of the possible impacts of heterogeneity, 

chance and bias introduced in the research process by the choices made by 

the reviewers (Davies and Crombie, 2001). 

However, systematic reviews have some drawbacks in the way 

they are performed in that there may be errors introduced into the 

process by less skilled reviewers, inappropriate judgements as to the way 

of selecting and analysing collected studies may be made, and the results 

of a review may differ in outcomes from other reliable evidence. (Davies 

and Crombie, 2001). 
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In addition to this critique however, from a critical systems 

perspective by Jackson et a1. (2004), the practical considerations of 

intervention also involve the issues of: 

1) understanding the problem context by the researcher(s) and others 

and the role the researcher and the contributors to an investigation 

have in defining and interpreting situations; 

2) the need to employ differing methodologies in one investigation 

and the skills of the researchers and contributors in doing so; and 

3) the reflection needed when an the investigation either succeeds or 

fails and how that affects the current research and future research. 

All of these issues are not addressed in an explicit fashion by the 

process of systematic review. A systematic review is assumed to be less 

biased due to the rigor in which it is performed. In that process it is not 

seen to require reflective practice beyond the placing of the findings 

managed in the discussion section of the review. Bias may be minimized 

by the quality of the review process and the manipulation and elimination 

of bias through additional statistical analysis. For these reasons, these 

issues require additional attention for the development of a more critically 

systematic review process. 

In the diagram below, literature review and meta-analysis are part 

of the process of systematic review. They can however also stand alone in 

many other forms of research so therefore only overlap the systematic 

review process. The drawbacks of the systematic review, also listed 

earlier, focus on the systematic review standing alone without reference to 
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the research context and the environment and influences surrounding the 

research. To address such drawbacks, critical systems thinking and 

practice (CST and CSP) is one way of adding evaluation and reflection to 

the theoretical rigor of systematic review. 

Research Context 
and Environment 

Figure 2.4 The Systematic Review Process 

2.6 The Framework For Critical Systems Review 

One means of providing that evaluation is through a combination 

of systematic review with the methodology of critical systems thinking 

(CST) (Flood and Jackson, 1991a) and critical systems practice (Jackson, 

2003). CST I P is an evaluation and questioning of the technical (hard 

systems), practical (soft systems), and empowerment interests in the 

method or model of interest. This use, of a critique of one model from 

within the standpoint of another methodology, is an important 

implementation of CST IP. 

When first introduced into systems thinking, CST had three 

commitments: critical awareness, emancipation, and complementarism. In 

another iteration, these commitments have been addressed and described 

as critical reflection (rather than critical awareness); pluralism (rather than 
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complementarism); and improvement (rather than emancipation)" (Flood 

1995a,b,c). In CST fP currently, the work focuses on critical awareness, 

pluralism and improvement (Jackson, 2003) and on providing a more 

flexible method of critical practice. 

CST has relevance to this proposed methodology in terms of 

providing an underpinning philosophy for evaluation and critical 

reflection and in realising the limitations of the individual researcher in 

any study. The observer (researcher) should always be engaged in a 

constant and iterative self-reflection as an ongoing part of any analysis. 

This would also involve the "sweeping-in" of alternate perspectives 

(Churchman, 1982). 

The need to explore lithe relationship between a methodology, the 

types of problems it was designed to address, and its value its use added 

to the decision making process" (Jackson et al., 2004) is the basis for the 

development of CST fP. It is also the reason for utilizing CST fP to enrich 

the practice of systematic review and counter the drawbacks inherent in 

the process of systematic review that were enumerated earlier in this 

chapter. 

2.7 Summary 

This chapter has explored several frameworks for describing the 

research process, helping to explore and make explicit the research 

philosophy, principles and method underpinning this thesis. The 

introduction of the CSR process, used to increase the rigour, and hence, 

the reliability, validity and generalisability of this research is the content of 

chapter 3, showing the implementation of this process for this thesis. 
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Chapter 3 

Implementing Critical Systematic Review 

3.0 Introduction 

In this chapter the first steps of the CSR methodology of stating the 

research question, and the rationale, aims and objectives of this research 

project will be implemented and discussed. The second section of this 

chapter presents an overview of all of the steps of the CSR with an 

explanation of the methods used to search for and gather data, along with 

the results of the data gathered by these methods. These methods include 

a sorting of the data that will be used in extracting the core data about 

hierarchical approaches used in the field of systems thinking that are 

summarised in a set of three models (Modell, 2 and 3). 

The remaining sections list the remaining parts of the CSR process 

that will be used in later chapters of this thesis: chapter 6 and 7 for 

presentation of the data on hierarchy; chapter 8 and 9 for the 

implementation of this data with the issues proposed by emerging 

infectious disease; chapter 9 for the evaluation of this implementation 

using the critical review mode; and chapter 10 for the placing in context 

and summary of the work in this thesis. 

As stated in chapter two, the need to present a reasoned validation 

for the quality and reliability of a research project must be addressed in 

that research and it is to meet this need that the process of critical 

systematic review, incorporating the tenets of critical systems thinking, 

has been developed and will be implemented throughout the work in this 
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thesis. The five stages of implementing a systematic review were 

presented in detail in section 2.5: 1) defining the research question; 

performing data searches and literature review; 3) assessing the studies 

for inclusion/ exclusion and quality; combining the results; and placing the 

findings in context. 1) 3.1 Defining the Research Question 

The research question must ask a clear, concise question that can be 

addressed and researched within the constraints of the resources available 

for this study. The research question gives this research project its 

underpinning structure, boundary and focus. It cannot be too narrow or 

too broad, and the results of the research, at the doctoral level, must 

provide a contribution to knowledge. 

liThe importance [of defining the research question) cannot be 

overemphasised. One of the key criteria of your research success will be 

whether you have a set of clear conclusions drawn from the data you 

have collected. The extent to which you can do that will be determined 

largely by the clarity with which you have posed your initial research 

questions." (Saunders et al., 2003, p.23). 

"The critical issue in any systematic review is to ask the right 

question. In this context, the right question is usually one that: 

• Is meaningful and important to practitioners as well as 

researchers. . .. 

• Will lead either to changes in current ... practice or to increased 

confidence in the value of current practice. For example, 
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researchers and practitioners ... {might both like to know the 

benefits and drawbacks such changes might hold] ... and, 

• Identify discrepancies between commonly held beliefs and 

reality. 

Nonetheless, there are systematic reviews that ask questions that 

are primarily of interest to researchers. Such reviews ask questions that 

identify and/ or scope future research activities. For example, a systematic 

review in a PhD thesis should identify the existing basis for the research 

student's work and make it clear where the proposed research fits into the 

current body of knowledge." (Kitchenham, 2004, p.5) 

In a systematic review, as defined earlier in chapter 2, this process 

involves the inclusion of four criteria relevant to the development of the 

research question: the participant (methodology) for the study; the 

intervention; the outcomes to be measured; and the intervention design 

(Davies and Crombie, 2001). These criteria will be adapted to construct 

the research questions in this thesis. 

Questioning the process of knowledge-gathering and examining 

rigorously the perceptions of theorists and those who carry the theory 

into practice is done through a process of validating the inputs and 

outcomes of the research. Validation attempts to provide others with 

work that is transparent in terms of the theory, methods and analysis 

utilised in an intervention or theoretical thesis, that gives an account of the 

influences bearing on the researcher and the situation, and a discussion of 
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the process of critical self-reflection and iterative critique entered into by 

the researcher and his or her audience. 

This thesis will also add to the discipline of epidemiology through 

its combining with the insights possible from a useable hierarchy theory. 

Epidemiology has many similarities with systems thinking in its history 

and development as a field of study. As in systems thinking, areas or 

strands of epidemiology tended initially towards measurement. This 

coincided with the general influences of that period in history (early 20th 

century). This was followed (in the mid 20th century) by the development 

of modern or molecular epidemiology, which is strongly influenced, as 

was systems thinking, by measurement, validity, and repeatability of the 

scientific paradigm. In parallel with developments in systems thinking, 

eco-epidemiology is now emerging as a means of looking for expanations 

of social, subjective influences in the management of healthcare and 

disease (Waltner-Toews, 1999; Krieger, 1994,2001). 

In developing the research question for this research, the aims of 

the research and the rationale underpinning the choice of research 

question is presented first, followed by the research question itself, and 

then by the objectives that will be utilised in achieving the aims of the 

research. 

3.1.1 Alms of the research 

The following section presents the detail for the aims for this thesis, 

previously stated in chapter 1. The first aim is to focus on twinning the 

perspectives of epidemiology and hierarchy theory for the purpose of 
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improvement in public health policy-making and, specifically, the study 

and control of emerging infectious disease (EID). 

A second aim is to develop hierarchy theory and use hierarchical 

frameworks from this body of work to aid in the explanation for complex 

natural phenomena. It may also be possible to transfer such powers of 

explanation into the realm of social systems. It is to this end that the 

present study is undertaken using an analysis of international guidance in 

public health policy-making. 

The final aim is to maintain a critical and self-reflective position 

throughout the process of this research, so as to evaluate and validate the 

presentation of the conclusions for the inclusion of hierarchy theory in 

concert with epidemiology. This will be further explained in the objectives 

section of this chapter detailing the process of critical systematic review 

used in this thesis. 

This critical position will address: 

• the process of critiquing the research methodology 

underpinning this thesis, 

• the process of critiquing the person doing the research 

methodology in this thesis, and 

• the process of critiquing the defining of the boundaries of the 

research methodology in this thesis. 
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The process of critique is very important to fulfil the need to 

evaluate the strengths and weaknesses of the approaches used in this 

thesis. Critical thinking" .. .involves calling into question the assumptions 

underlying our customary, habitual ways of thinking and acting and then 

being ready to think and act differently on the basis of this critical 

questioning" (Brookfield, 1987, pI). In systems thinking, it is important 

that the practitioner should examine and reflect on the preconceptions, 

biases, filters and choice of scale chosen for the study and/or the 

intervention. This concept will guide the process of critical appraisal, 

evaluation and reflection in this work. 

In this way the process of critique and reflection is truly a part of 

the process -- it is the underpinning of the thesis; and no longer simply a 

framework for the objective critique of hierarchy theory. The thesis is a 

recursive process for the development of hierarchy theory and of the 

process of critical review in tum. 

In the process of this thesis the anticipated output will determine 

whether or not hierarchy theory is a useful and valid systems approach 

for: (1) the analysis of complexity in situations, (2) the planning of 

interventions in those situations, and (3) the design of future systems for 

those situations. 

This thesis will also gather a significant database of hierarchical 

principles and practice for synthesis into a body of knowledge. The 

primary outcomes, and significance of this project, will be: 1) the 

construction of a hierarchy methodology and the framework for a means 

of incorporating that methodology with epidemiological processes; and, 2) 
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a possible generic approach to combining such disciplines in future 

research. 

3.1.2 Rationale for the Research 

A suitable topic for a research review is one that is already well

known in the area of interest, usually already having several publications 

on the topic and still able to hold the interest of researchers due to its 

depth and the need to fully explore the topic (Cooper, 1984) Hierarchy 

theory is one such topic of interest within systems and the study of EID is 

another such topic in the field of public health. 

Hierarchy theory is found in such diverse fields of study as ecology, 

business, philosophy, mathematics and physics and much knowledge has 

been accumulated from these individual efforts. Despite this, there is no 

single definition of the principles and practices of hierarchy theory and 

there has also been little work done on defining the linkages and possible 

utilities of applying hierarchy theory in concert with other methodologies 

(Troncale, 1978a). 

The aim of this research project is to provide an overview of 

hierarchy principles and evaluate its utility for use in combination with 

other disciplines. Within this project however, the combination will be 

with the public health study approach called epidemiology. 

3.1.3 The Research Question 

This thesis has already proposed that the study of emerging 

infectious disease is a complex research issue, requiring the use of several 

disciplines for its adequate description and modelling, and that this is not 
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occurring in the practice of modern epidemiology. This thesis therefore 

asks the following two research questions: 

• Would a more holistic systems approach to the study and 

control of emerging infectious disease, combining 

systems thinking, and the systems approach of hierarchy 

theory, with methods and data from epidemiology, 

provide an enriched description for the modelling, 

planning, intervention, and response to EID, and in 

particular, a case of international guidance in public 

health policy-making? 

• Would this improve the understanding of the process of 

public health policy-making and intervention in EID for 

those involved in managing these issues? 

Underpinning these research questions is the rationale that the 

public health issue of EID outbreaks and their control is a complex system 

that cuts across many boundaries and disciplines. Hierarchy theory and 

systems thinking focus on analysing such complex systems. Hence, 

hierarchy theory, in combination with epidemiological methods, could be 

an effective tool for better understanding the complexity of the public 

health issue of EID. 

3.1.4 The Research Objectives 

Research is "a critical and exhaustive investigation or 

experimentation having as its aim the revision of accepted conclusions, in 

the light of newly discovered facts." (Dubin, 1978, p17). This thesis 
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proposes that current policy statements for the control of emerging 

infectious disease could be more comprehensive. A qualitative focus is 

used, along with the subjective critique that such a focus must face. As 

such, it relates closely to three assumptions that are central in systems 

thinking: an holistic view, an inductive approach, and naturalistic enquiry 

(Rudestam and Newton, 1992). 

The holistic view looks at the "whole" situation and recognises that 

a reductionist perspective of reducing that situation into its individual 

parts will not produce an explanation to equal the variety of the "whole". 

This project seeks to view both the parts and the interrelationships in 

emerging infectious disease to show that a holistic multi-disciplinary 

systems approach should be used in researching and policy making for 

emerging infectious disease. 

The process in this thesis will follow both an inductive and 

deductive approach in different parts of the research methodologies. 

A deductive approach disintegrates the parts of the system, 

studying separate groups of factors in isolation. While it is possible that 

emergent information would be missed e.g. studying hydrogen and 

oxygen separately and missing the interaction that produces the emergent 

property of H20 (Phillips, 1976), these more detailed methods of data 

gathering, of being systematic, are of use in generating the data to be used 

later in the thesis and can work in concert with an inductive mode of 

operation. 
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The inductive approach covers the move from investigating the 

individual to the discovery of the general patterns in a situation and works 

well for analysing both systems and epidemiological data. The objectives 

of this thesis used to fulfil the earlier stated aims of this work are as 

follows: 

• To present a process for critical systematic review for review of 

systems thinking, hierarchy theory and epidemiology in concert 

in this thesis; 

• The compilation of a comprehensive literature review of 

published work on hierarchy theory and those areas of 

epidemiology relevant to this study; 

• To review the hierarchy literature using a functionalist and 

interpretivist analytical approach, so as to construct a narrative 

comprehensive review of each of these perspectives for the 

purpose of comparing and contrasting the outcomes of this 

process in a practical exploration of EID. 

• To critically review the functionalist and interpretive hierarchy 

approaches and their use in this thesis; and further 

• To critically evaluate and reflect on the usefulness of combining 

functionalist and interpretive approaches with methods and 

data from epidemiology to answer the questions as to whether 

or not this combined approach is relevant and valid in: (1) the 

analysis of EID as a complex situation, and (2) the 
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generalisability of this work to other areas in the management 

of complex systems; and 

• To propose recommendations for the improvement of policy

making in EID, and suggest future research in hierarchy theory. 

3.2 Literature Searching 

3.2.1 Database searching 

Following the guidance of extensive literature searches as proposed 

by a systematic review process, the following searches were undertaken 

for this thesis. The literature search for hierarchy was carried out on 

several occasions at the Universities of Hull and York (using BIDS and the 

library catalogue.) The results of these searches are reported in Appendix 

1 of this thesis along with an explanation of the process of doing the 

searches. 

The BIDS system used at the time of the search dates listed was a 

product of the Institute for Scientific Information Inc, USA. It has since 

been replaced by searching on the lSI Web of Science database. BIDS 

searched three multi-disciplinary Citation Indices (Science Citation Index 

(SCI), Social Science Citation Index (SSCI), and Arts and Humanities 

Citation Index (A&HCI) and the Index to Scientific and Technical 

Proceedings (ISTP). The first three indices contained details of articles 

from over 7000 national and international journals, and the latter index 

contained details of papers presented at over 4000 conferences yearly. 

A second type of search is designed to show the number of 

abstracts obtained from CD-ROM searches and the keywords or author 
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names used in the searching. These searches were also done using the 

computer-search reference materials through the Brynmor Jones library 

at the University of Hull. The abstracts found will be cross-checked 

against the listings obtained in the BIDS search for any overlap. 

The results from searches in hierarchy will be incorporated into the 

literature review of hierarchical approaches in chapters 5, 6 and 7, and 

used in the construction and analysis of hierarchy theory in practice in 

chapters 8 and 9. The results from the epidemiology searches, made in 

1998, will be covered in the review of the epidemiology literature, 

discussed in detail in chapter 4. 

3.2.2 The 10-10 Questionnaires 

Data has also been entered from the existing questionnaire results 

gathered in the ID-ID study managed by Professor L. R. Troncale at 

California State University, Pomona, USA. The data from that research 

was gathered from two iterations of the ID-ID questionnaire replied to by 

30 hierarchy researchers. The ID-ID questioned those authors regarding 

their understanding of the principles of the theory and their definition of 

those principles. The second iteration of the questionnaire asked 

additional questions based on the information and comments gathered in 

the first, using only those authors who had replied to the first 

questionnaire. The ID-ID questionnaire is shown in Appendix 2. This 

interview data was obtained to triangulate the published data on 

hierarchy extracted from books and journals. Individual answers from 

these questionnaires are incorporated and discussed throughout the 

remainder of this thesis in the literature reviews and the implementation 

chapters. 
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3.2.3 Visits to Other Research Centres 

A visit to the Centers for Disease Control (CDC) in Atlanta was 

made to gather information on emerging viruses and to research the 

focus of the CDC in addressing those issues. The web sites of various 

organisations were also accessed for policy statements and information on 

emerging infectious disease. These documents are enclosed as appendices 

to this thesis. 

3.2.4 Notes about the Gathered Material 

The work of major authors in hierarchy theory will also be 

discussed in chapters 5, 6 and 7, and some of these sources may overlap 

with information gathered in the computer-generated searches. Books 

will be included in this part of the review along with some overlapping 

articles from the previous stage of the literature review. Major authors in 

hierarchy have been defined as those with either published books or a 

series of articles on the theory over a several-year time span. 

Following the literature review, an exploratory lateral search will 

also be made of the bibliographies that are part of the literature already 

listed, as a final check for any additional material relevant to this study. 

The work of each major hierarchy author will be investigated using 

the third model described in this chapter. This will be combined with an 

analysis of each author's work as to the material's philosophy, principles, 

practice and process. This analysis will follow the process of 1) 

categorisation of the information generated through the literature review, 

2) comparison of that information between possible different forms of 

hierarchy, 3) evaluation of that comparison, and 4) critical appraisal of 
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the performance of the first three steps of the analysis. The results of this 

investigation will contribute to the application of hierarchy, which will 

then be applied to a case study of current policymaking concerning the 

control and prevention of emerging infectious disease. 

3.3 Assessing the Studies 

3.3.1 Description of the Models 

In a systematic review data are evaluated against inclusion and 

exclusion criteria to determine whether data should be included or 

excluded from the review. These criteria are again determined a priori in 

the protocol designed for that piece of research. Included studies are also 

assessed using validated quality criteria regarding study intervention and 

outcomes. In a systematic review, these procedures are checked by at least 

one other reviewer and are sometimes entirely duplicated by the second 

reviewer depending on the resource constraints within the project (Davies 

and Crombie, 2001). In this thesis, authors in hierarchy theory have 

reviewed this material to assess the completeness of the search from their 

positions as experts in this domain. 

3.3.2 Inclusion and Exclusion Criteria 

Inclusion and exclusion criteria to be applied to the found literature 

have been built into Model 2 and are described as follows: 

• Does the material cover hierarchy as generally known within 

the field of systems thinking? If yes, the material will go on to 

the next step; if no, the material will be excluded and 

summarised onI y as a tally. 
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• Does the material present hierarchy theory or an application of 

the theory? The sorting results will be as in the previous criteria. 

Theoretical discussions will be kept in a separate database, and will 

be sorted into core, level one, or level two authors. Core authors are those 

who have written extensively or had their work referenced extensively by 

other researchers. The principles from these authors will be taken for the 

work of chapters 5 and 6. 

Levels one and two authors will be summarised for possible future 

work; level one in more detail than level two. Levels one and two authors 

may be further analysed in future work. 

Applications of hierarchy theory will be kept in another database 

from which examples of the theory will be drawn as needed in the 

analysis and evaluation. 

The three models in this chapter act as filters of information. They 

are constructed, in this case, by one researcher and cannot be thought of 

as neutral. There is bias in the choice of information used in the 

construction of the models, and in the choice of inclusion and exclusion 

criteria. These biases will be addressed by having the models, along with 

the rest of the analysis, subjected to external peer review. 

The models begin with a database of gathered materials, the 

contents of which have been previously published in conference 

proceedings (Wilby, 1993) and recently updated through additional 

searches. In implementing a longitudinal design for this research, and also 

following common practice in systematic reviews, database searches for 
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additional literature and other materials have been undertaken on an on

going basis throughout the research process. Update of each of these 

searches is given later in this section. 

The first model is an overview of the whole sorting process (Model 

1, figure 3.1). The database will be processed through the selection criteria 

model (Model 2, figure 3.2). The selection achieved from Model 2 will 

provide a core list of theoretical authors within hierarchy theory, and 

some of these authors may already be listed in the overview model. 

Further, in Model 2, it is possible that an author could be sorted into both 

theory and application and their work stored and drawn on accordingly in 

the thesis. The other 'sorting bins' from Model 2 will produce levelland 2 

authors who employ hierarchy literature and principles in some manner. 

Level 1 authors are central researchers of hierarchy theory and Level 2 

make only peripheral mention to the theory. The remaining bin will be a 

numerical note of the remainder of the database that docs not truly relate 

to hierarchy theory. 

The core authors will be the basis for the core principles matrix 

(Model 3, figure 3.3) that aims to build a matrix of the philosophy, 

principles, and practice of hierarchy theory. A part of the future analysis 

of the work of each of the core authors (chapters 5 and 6) will be the study 

of the relationships between the authors' accounts and this researcher's 

accounts of the authors' work. These relationships are one of the 

outcomes that will be critiqued and validated in the evaluation chapter. 

The first relationship concerns the individual author's version of 

hierarchy theory that is obtained from selecting and listing the hierarchy 
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literature. The second relationship covers the interpretation of each 

individual account combined with the data taken from the 10-10 

questionnaire (Troncale, 1985). This data will be laid out in the core 

principles matrix (Model 3) in chapter 6. The third relationship consists of a 

summary of all of the individual accounts into a proposed theory for 

hierarchy (chapter 7). 

The fourth relationship concerns the validation of the core 

principles matrix information about the proposed general theory through 

external peer review of this researcher's analysis (an on-going process 

throughout the writing of this thesis). The final, fifth, level of validation 

concerns the critique of the general theory in light of the comments and 

discussion of external comments on this work and critical reflection on the 

part of this researcher (chapters 9 and 10). 

The next four pages contain the three models created to classify the 

literature, followed by a description of the models and a preliminary 

discussion of their validity concerns and any threats to validity arising 

from the creation and use of these models. 
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THEORY 
(Generic) 

Core Authors 
of General 
Hierarchy 
Theory With 
Principles 
Defined 

e.g. 
Allen 
Auger 
Boulding 
Pattee 
Salthe 
Simon 
Troncale 
Weiss 
... et al ... 

Feeds in to 
Model 4 

DATABASE OF FOUND 
ARTICLES AND BOOKS 

ON HIERARCHY THEORY 

I Model 1 I 

APPLICATION OF FILTER IN MODEL 2 

Level 1 

Level 2 

APPLICATIONS WITHIN DISCIPLINES 
(Manifestations) 

Applied 
GTHin 
Eco!. 

Related 
GTHin 
Eco!. 

Applied 
GTHin 
Econ. 

Related 
GTHin 
Econ. 

Applied 
GTHin 
Ling. - ...... ETC. 

Related 
GTH in 
Ling. ......ETC. 

Remains 
of Sort Only 
Numerically 
Summed. 

CORE AUTHORS are intensively detailed and feed into the MATRIX and questionnaire process, 
LEVEL 1 Authors are given detailed summaries (analysed for essence of work and where work 
has been done). LEVEL 2 Authors are given scant summaries (listed and counted, for breadth of 
research), and all of the remaining articles are counted and reported only in statistical format. 

Figure 3.1 Modell - Overview of Process 
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IModel2 I 
Fa.. TER MODEL FOR SORTING ARll(U DAT/IBASE 

Articles 
Found 

Is it 
Syst ems 

H erarc:hy? 

m/ 

TlM!ory 

Is it 
Theory or 

Applxa °en? 

Det.ai the B B Principles Level l Level 2 

for the Matrix 

~NO 
...-:=----~ 

Tally numbers 
only b~ 

diSCipline 

Keep as 
dat base ot 
e~a"""les 

Figure 3.2 Model 2 - The Selection Process 

90 



I Model 3 I 
MATRIX BUILT OF CORE AUTHORS 

~ 
nature of the 

author 
observer scale 

Allen 
I' ,.. 

" 0 ® 0" Boulding , ....... 
~ , 1' .... 

Salthe 

May 

Pattee 

Simon 

e.t.c. , 
a = statements of hierarchy principles according to that author 
b = the author's conjectures/hypotheses (testable) 
c = possible linkage propositions (action-oriented 

outward into other areas of systems science.) 

Each box in the above matrix contains a, b, and c for every 

e.t.c. 

author and that author's position on the principles of hierarchy theory. 

a + b + C sum to a position on that principle by that author that can also point to 
linkages to other principles and theories in systems theory and practice. 

Figure 3.3 Model 3 - The Core Principles Matrix 
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3.2.3 Additional Sources 

As mentioned earlier in this chapter, data has also been received 

from the existing questionnaire results gathered in the ID-ID study 

managed by Dr. L. R. Troncale of California State University, Pomona, 

USA. The data from that research came from two iterations of the ID-ID 

questionnaire gathered from 30 hierarchy researchers. The ID-ID 

questioned authors regarding their understanding of the principles of the 

theory and their definition of those principles. The second iteration of the 

questionnaire asked additional questions based on the information and 

comments gathered in the first, using only those authors who had replied 

to the first questionnaire. The questionnaire is shown in Appendix 2. 

The work of major authors was the next source for data. Books 

have been included in this part of the review along with some overlapping 

articles from the previous stage of the literature review. Major authors in 

hierarchy have been defined as those with either published books or a 

series of articles on the theory over a several-year time-span. 

An exploratory search was also made of the bibliographies that are 

part of the literature already listed, as a final check for any additional 

literature relevant to this study. The results of the literature reviews have 

been given in a previous section of this chapter. 

3.4 Combining the Results 

In a systematic review the included data are analysed in a form of 

meta-analysis that may be quantitative (statistical meta-analysis) or 

qualitative (narrative synthesis) (Davies and Crombie, 2001). This part of a 
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systematic review most closely matches that of a traditional meta-analysis 

project and is conducted as a narrative (qualitative) synthesis of the data. 

3.4.1 Data Extraction Categories 

There are two levels of data extraction to be performed. The first 

level will apply to the questions in the list of inclusion and exclusion 

criterion from section 3.3.2. This will provide the initial sort into three 

groupings: 

• The tally of non-systems hierarchy. It would be interesting to 

sub-group the tally of this data into disciplines, but this would 

be beyond the scope of the present project. 

• The grouping of application examples, and 

• The grouping of theoretical material, subdivided into: 

o Core authors 

o Level one authors, in some detail 

o Level-two authors, briefly summarised. 

The main data extraction will begin with the core authors of the 

theory group. The data extracted will cover: 

• Name and contact details for author 

• Where the information is found 
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• Field of research (e.g., biology, ecology, philosophy, 

management, etc) 

• The principles of hierarchy covered by their theory, which will 

be entered into model 3 (e.g., role of the observer, parts, 

wholes, constraint, containment, scale, resolution, boundaries, 

etc.) 

• The philosophy underpinning that author's approach to 

hierarchy {e.g. functionalist, interpretivist (Burrell and Morgan, 

1979» 

• Examples of practice of their theory if any, and 

• Comments regarding the use of hierarchy by that author. 

The data extracted will be presented and summarised using the 

framework shown in model 3. This data will then be used to construct the 

hierarchy theory to be applied to the case study in this thesis. 

Again, bias may be introduced in the choice of data extracted and 

this will also be addressed by having these results checked by external 

peer review and further validated through the process of examination of 

this thesis. 

3.4.2 The Hierarchy Narratives 

Chapters 6 and 7 will develop a narrative of the principles of 

hierarchy using input derived from the literature reviewed for 

this project and the ID-ID questionnaire data. 
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3.5 Placing the Findings in Context 

The results of the review have to be discussed and evaluated as to 

the relevance of the results and whether the results are sensible in light of 

the possible impacts of heterogeneity, chance and bias introduced in the 

research process by the choices made by the reviewers (Davies and 

Crombie, 2001). 

3.5.1 Analysis and Evaluation 

The hierarchy theory developed in this thesis will be applied to case 

studies. The case studies will be drawn from policy documents of 

international-level public health organisation concerned with the issues of 

EID. Hierarchy in practice and the process of the thesis in general will be 

evaluated and critiqued using the frameworks and practices developed by 

critical systems thinking and other systemic evaluation methods. The 

thesis will conclude with recommendations and conclusions about the 

project. 

3.5.2 Validation 

The process of gathering knowledge must be examined on an on

going basis so as to strive for a more complete understanding of the 

complexity that systems thinking seeks to explain and manage. The 

validation in this thesis attempts to provide others with work that is 

transparent in terms of the theory, methods and analysis utilised in an 

intervention or theoretical thesis, that gives an account of the influences 

bearing on the researcher and the situation, and a discussion of the 

process of critical self-reflection and iterative critique entered into by the 

researcher and his or her audience. 
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3.6 Summary 

This chapter has covered the design of the research methodology 

used in this thesis and specifically presented the processes implemented in 

the collection, analysis, and synthesis of the data generated by this project. 

This chapter has also presented the models whose outputs were used to 

sort the database searches. This produced a list of authors whose work 

will be described and analysed in the following chapters with the objective 

of building a narrative description of the core principles and practice for 

hierarchical analyses from both the functionalist and the interpretive 

stance. The aim of this thesis is not only to review the application of 

hierarchy to an analysis of international guidance in public health policy

making, but also to deepen the existing narrative about hierarchy theory 

and epidemiology. To further this aim, of also contributing to knowledge 

through a richer form of literature review for each of these fields, the next 

chapter discusses the discipline of epidemiology and why it is relevant for 

this thesis. In chapter 5, there is a similar review of the historical 

development of 'hierarchy' in the literature. The thesis is thereby balanced 

in three main divisions: that of introduction and methods (1-3); traditional, 

followed by in-depth narrative reviews (4-7); and exploration of the 

narrative in an analysis of international guidance in public health policy

making and the implications and recommendations from that exploration 

(8-10). 
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Chapter 4 

Epidemiology Literature Review 

4.0 Introduction 

"A new epidemic, caused by an emerging 
virus, is potentially more threatening because it 

does not lie within the remit of human 
control." (Ryan, 1996, p127) 

"When is a virus new? 
When it matters." 
Joshua Ledcrberg 

(Miller, 1989, p510) 

In chapter one, epidemiology was introduced along with the 

concept that its epistemological development closely mirrors that of 

systems thinking. In the same way as the history of systems thinking, 

epidemiology also began with exploration of both natural and social 

phenomena and made no division between either, the theory and practice 

of such explorations, or any subdivision into specialisations in those 

explorations, i.e. it began with a holistic approach in both domains. This 

changed for both systems and epidemiology into a focus on the domain of 

the natural sciences, using positivist approaches at the time of the Scientific 

Revolution of the 1600s. Recently both have moved towards the 

incorporation of human, social issues in the 1970s, and each are now 

beginning to address influences that require a return to a more 

comprehensive, reflective, holistic approach. 
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Chapter one stated that there are four phases of epidemiology 

defined and used in this thesis, named by Susser and Susser (1996) as: 

sanitary statistics (miasma); infectious diseases (germ theory); chronic 

diseases (black box/risk-factor analysis); and eco-epidemiology (the 

emerging variation, also called Chinese box epidemiology). The first two 

variations are combined in this thesis into what is termed 'traditional' 

epidemiology. The third phase in the development of this field is called 

'modern' epidemiology. The final stage of its development calls for a 

return to the traditional variations supplemented by the scientific and 

statistical advances made possible by modem epidemiology. 

The first two phases mentioned above, traditional and modern, will 

be summarised for historical context in this chapter. Some of the methods 

for surfacing the influences at work in the EID system will be drawn from 

traditional and modem epidemiological methods, but the use of ideas and 

concepts from eco-epidemiology will be drawn in and reflected upon in 

the evaluation of the thesis and its contribution to both approaches in 

systems thinking and epidemiology. However, this chapter will show that 

although the discipline of epidemiology has many tools and methods at its 

disposal, it is lacking in its ability to competently address the full range of 

influences at work in international health issues such as EID. 

Loomis and Wing (1990) state that the basic challenge for today's 

epidemiologists is that we have to look for patterns that reflect the 

interplay between social and biological influences. They also believe that 

this requires a change in the dominant paradigm (modern epidemiology). 

Expanding epidemiology into this area of interplay, into the 

interrelationships between all of the issues, is a valid and appropriate 
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direction, and one that is necessary in order to understand the complexity 

of natural and social systems (McMichael, 1995; Susser and Susser, 1996). 

As stated in the previous chapter, hierarchy theory focuses on analysing 

the relationships and inter-relationships of complex systems. Hence it 

appears feasible to combine hierarchy with epidemiological methods to 

create a more comprehensive approach in dealing with the complexity of 

EID. 

Before turning back to the creation of this new approach however, 

this chapter will first review three areas of epidemiology to give a fuller 

understanding of this subject. The three areas covered are: 1) the history 

of the discipline of epidemiology; 2), the scope of emerging infectious 

disease (EID); and 3) policy documents at the international level in the 

prevention and control of EID. These policies are given in summary form 

here but will be presented in more detail in later chapters that discuss the 

case study implementation and analyses. 

4.1 The Development of Epidemiology 

Epidemiology is rooted in and "evolved from the Scientific 

Revolution of the 1600s, which suggested an ordering of nature explicable 

in mathematical relationships" (Lillienfeld et aI, 1994). The basis that still 

underpins epidemiology, even in the face of debate about the discipline's 

history, boundaries and purposes, is the philosophy of pragmatism, which 

Savitz proposes is "the attempt to extend knowledge in ways that will be 

beneficial to public health" (Savitz, 1997, pI). It should be noted that the 

discipline of epidemiology is applicable to a much wider field of research 

topics than that covered in this thesis, and it consists of many different 

historical and methodological strands. This thesis focuses on only one area 
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of research in epidemiology: that of the investigation and control of 

emerging and re-emerging infectious diseases. As mentioned in chapter 1, 

there are four strands of epidemiology defined and used in this thesis and 

these can be further merged into the three strands of traditional, modern 

and eco-epidemiology. 

4.1.1 Traditional Epidemiology 

Beginning in the 1800s in England, concerted efforts were made by 

people such as Louis, Farr, Guy, and Snow (Lillienfeld et aI, 1994) to 

investigate the causes of disease. These men were predominantly 

interested in public health, rather than statistics or science. They gathered 

data about disease for analysis and used that information in tracking and 

preventing diseases such as cholera, smallpox and workplace illnesses. 

They had little in the way of statistical methods but they began by 

studying populations at risk rather than focusing on individual illness 

(Lillienfeld et al, 1994). 

"Epidemiology suggests etymologically a science of 

something falling upon the people, and statistics suggests the 

study of states; as originally used the word statistics had no 

necessary connection with arithmetic .... It differs from the 

study of disease by a clinician primarily in respect of the unit 

of investigation. A physician is concerned with, say, typhoid 

fever from the point of view of the individual patient, .... An 

epidemiologist is concerned with a prevalence of typhoid 

fever; he wishes to determine the probable course of that 

prevalence, whether there are likely to be more cases, where 
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the maximum will be reached, what should be done to 

reduce the prevalence" (Greenwood, 1935, p15). 

Hence, traditional epidemiology had its focus in the study of the 

population as the unit of investigation, rather than the individual, and 

while statistics is an important part of the discipline, it is only a tool in the 

investigation of the causes of the diseases being studied. The statistics 

themselves are not the definition of this discipline. 

This era comprises the phase of epidemiology known as traditional 

epidemiology. During the 1800s to mid 1900s epidemiology moved from 

the debate as to whether disease was caused by miasma or by contagion 

and whether social conditions such as poverty or workplace conditions 

affected health (Krieger, 1994), the germ theory of epidemiology. 

Traditional epidemiology focused on research in the social context 

when social change was a strong priority in industrialised countries just 

before and at the turn of the 20th century. It investigated illness in 

populations rather than in the laboratory. From the systems perspective 

the difference can be described in terms of choice of scale by the 

observer / investigator / researcher. Traditional epidemiology intervenes at 

the population, community and organisational levels while modern 

epidemiology is positivist and intervenes at the individual or molecular 

level of natural systems (Pearce, 1996). 

This strand of epidemiology has been criticised as moving away 

from the rigorous methods of science (Vandenbroucke, 1994). It is thus 
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weakened in its efforts to prove its conclusions and influence change in 

public health policy and action at the population and societal levels. 

This debate is similar to the criticisms levelled at systems thinking, 

as discussed later in this chapter regarding Boulding's work. In other 

words, if the methods and results of a study cannot be quantified, then 

there is not proof and the study or the model employed in the research is 

not "good science" (Vandenbroucke, 1994). 

Other writers believe it is not the defence of science that is the core 

issue in this debate. Rather it may be that at the time when modern 

epidemiology developed it was not politically wise to be researching social 

causes of illness (Krieger, 1994) and that fear continues today in the risk of 

losing funding for research that is socio-economic in focus rather than 

individually- or family-oriented (i.e. the influence of conservatism and 

Thatcherism on the goals of research) (Pearce, 1996). 

It is more likely a combination of changing social and political 

structures and ideologies on the one hand and increased skills and 

methods in the laboratory and statistics of the discipline on the other hand 

that have facilitated the development of the current paradigm of modern 

epidemiology, and the subset called molecular epidemiology (McMichael, 

1994; Loomis and Wing, 1990). 

The development of the microscope led to the proof that organisms 

caused disease (germ theory) rather than a mysterious miasma. A 

miasma was described as "an invisible, noxious cloud created by putrid 

vapours and particles emanating from dead human and animal bodies, 
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rotting waste and vegetation and the stagnant water of swamps" (Robins, 

1995, pl0). These advances have resulted in a modern system of public 

health laboratories, research facilities, surveillance systems on a global 

scale, and international co-operative systems for the monitoring of public 

health. Table 4.1 from Pearce (1996) summarises the differences he 

perceives between traditional and modem epidemiology. 

T bl 41 E . d . I . I P d· a e . ~Pl emlO oglca ara 19ms (f rom P earce, 1996 679) , p~ 

Traditional Modern 
Epidemiology Epidemiology 

Motivation Public health Science 

Level of Study Population Individual/ organ/ tissue 
/ cell / molecule 

Context of study HistoricaIl cultural Context free 

Paradigms Demography / social 
science 

Clinical test 

Epistemological Realist Positivist 
approach 

Epistemological strategy Top down (structural) Bottom up (reductionist) 

Level of intervention Population (upstream) Individual 
(downstream) 

4.1.2 Modern Epidemiology 

The process for modern epidemiological investigation is outlined 

and summarised in the following flowchart (figure 4.1) from Mera (1997) 

that is also based in the positivist perspective focusing on observation, 

experimentation, and analysis. Outcomes are evaluated statistically with 

the confidence intervals and/ or p-value attached for validation. 
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Last's (1995) Dictionary of Epidemiology gives a definition for 

modern epidemiology but also encompasses some of the spirit of 

traditional epidemiology. 

"The study of the distribution and determinants of heaIth

related states or events in specified populations, and the 

application of this study to control of health problems. 

"Study" includes surveillance, observation, hypothesis 

testing, analytic research, and experiments. "Distribution" 

refers to analyses by time, place, and classes of persons 

affected. "Determinants" are all the physical, biological, 

social, cultural, and behavioral factors that influence health. 

"Health related states and events" include diseases, causes of 

death, behavior such as the use of tobacco, reactions to 

preventative regimens, and provision and use of health 

services. "Specified populations" are those with identifiable 

characteristics such as precisely defined numbers. 

"Application to controL." makes explicit the aim of 

epidemiology-to promote, protect, and restore health" 

(Last, 1995, pp55-56). 

The statistics of modern epidemiology have developed into 

highly sophisticated methods for analyses, many of which 

methods require computers for implementation, e.g. m 

regression analyses which can process multiple variables. 
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Determine the 
extent 

of the problem 

Find clues about 
wtrt the problem 

has occurred 

See n the factor 
is present in 
patients and 

compare 

See if exposed 
people develop 

the disease 
and compare 

Assess ways of 
limiting the disease, 

by prevention 
or treatment 

Observation 

e.g. prevalence and 
incidence studies 

" 
Analytical 

Case-control study 

Analytical 

Cohort study 

1,. 
Experimental 

e.g. randomised 
clinical trial 

Observation 
• Who Is aHected? When? 

Where? 

Collect incidence, prevalence or 
mortality data 

Compare in different population 
groups 

Relate trends in disease 
distribution to changes in 
biologically plausible factors in 
the local environment or 
lifestyles 

• Provides clues for an 
aetiological hypothesis 

Analysis 
• Are biologically plausible factors 

present in affected individuals 
more frequently than in 
unaffected people? 

• Do people with the lactor 
develop the disease more 
frequently than those without the 
characteristic? 

• Determine a statistical 
association between the 
suspected causative factor and 
the disease by case·control and 
cohort studies 

Experiment 
• Test whether or not the 

frequency or severity 01 disease 
can be changed by altering 
exposure to suspected 
causative or preventative agents 
or treatments 

• Investigator has control over 
population groups under study 
and decides which groups are 
exposed to possible aetiological 
factor, preventive measure, or 
treatment 

Figure 1.3 The epidemiological approach. The logical sequence of epidemiology is 
to find out how common a disease is, or how many people die from it, and to relate 
this to other events going on at the same time. This gives clues as to what might be 
important in causing changes in incidence, prevalence or mortality. These factors 
can be further investigated by case-control and cohort studies. It may then be 
appropriate to conduct experimental studies, perhaps designed to limit exposure to 
causative agents and therefore prevent the disease, or to test new drugs. In practice 
this sequence is not necessarily followed. It is not necessary to know how many people 
are affected by a disease, or its cause, before a new drug is tested. At some point, 
however, a drug company would want to know the potential market for its product. 
Although there are many effective drugs that work empirically without knowing 
how the disease is caused, knowledge of aetiology helps in the rational design of new 
drugs. 

Figure 4.1 The Process of Modern Epidemiology 

(from Mera, 1997, p7) 
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However, Castle et al. (1995) have stated that significance tests in 

statistics are not concrete. They are open to interpretation and should only 

be viewed as an aid in decision-making. Statistical inference is an 

imaginary world because statistics has to deal with the issue of never 

being able to deal with a real, complete population since it is only a sample 

drawn from that real population that is dealt with and that sample can 

never bear all the same characteristics of the whole population. Knowing 

which statistics to use and when is the essential element (Castle, et al., 

1995). This is where a more reflective process of critical review in the 

performance of these analyses would aid in the critique that modern 

epidemiology cannot claim the rigour of scientific exploration. 

From a later, but similar structured text (Webber, 1996), figure 4.2 

shows the boundaries of these inquiries, with social influences clearly 

outside the system in the surrounding environment; not a part of the 

model. This model of host, agent, environment and means of transmission 

was developed during the transition debate between traditional to 

modern epidemiology. 

Modern epidemiology continues to develop its methods (case

control, cohort, ecological and RCT studies, and now meta-analyses of 

groups of these study designs) within which statistics are used calculate 

the degree of confidence surrounding those calculations. As with every 

discipline, epidemiology focuses on the causes and effects within its limits 

of knowledge. This can be seen in the early textbooks in epidemiology 

that discussed emerging infectious diseases at length, but mainly from the 

perspective of infectious agent (microbe) versus host coupled with the 
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means of transmission and the environment (Creighton, 1891; 

Greenwood, 1935; Wu, 1936; Hirst, 1953). 
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Figure 4.2 Agent, Transmission, Host, and Environment (Webber, 1996, 
p4) 

The earliest textbooks from the discipline of epidemiology are 

meticulously detailed and corroborated with statistical data gathered from 

all around the world, from Europe, India, Africa and Asia. The example 
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focused on in these textbooks is the bubonic plague (Yersillia pestis). More 

recent reference and textbooks have been published in the intervening 

decades between the tum of the 20th century and the 1970s. These books 

focus primarily in the same manner as earlier texts on the mechanisms for 

communication of disease and do not concern themselves with societal or 

evolutionary issues. 

4.1.3 Multi-disciplinary (Eco-)Epldemlology 

However, over the past thirty years, and especially over the past 

five years, there has been a number of texts which address and question 

the changing patterns of global health and their consequences for health 

and the environment (Zeigler, 1972; McNeill, 1976; Morse, 1993; Kennedy, 

1993; Garrett, 1994; Preston, 1994; Cannon, 1995; Karlen, 1996; Ryan, 1996; 

Chesworth, 1996; Wills, 1997; Diamond, 1997; Sapolsky, 1997; Tomes, 

1998). 

While these books address social and evolutionary, technological 

and political influences on the study of emerging infectious disease, they 

still choose to focus on only one or a few of the possible causes for the 

changes being perceived. For instance, Tomes (1998) believes that 

technological and sanitary improvements have reduced the incidence of 

disease, while McNeill (1976), Karlen (1996), Ryan (1996) and Wills (1997) 

believe that there are symbiotic and evolutionary changes at work in the 

co-existence of humans and microbes. Writers such as Garrett (1994), 

Chesworth (1996), Diamond (1997) and Sapolsky (1997) hold that societal 

influences and their environmental effects are driving the increase in 

emerging infectious diseases. 
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Each author has their own hypothesis and perspective on the 

causes of the increase in emerging infectious disease but each author 

chooses to focus on only one part of the possible influences while 

downplaying other issues. What is required is a combination of the issues 

raised by all of these authors (including the expansion of the literature 

search for additional issues) to be used in a more holistic approach to the 

study of emerging infectious disease. 

In all of the theoretical textbooks listed in this section on 

epidemiology, Last's dictionary is the only one with an expanded 

definition of the goals of epidemiology which recognises that "the 

definition [of epidemiology] has broadened from concern with 

communicable disease epidemics to take in all phenomena related to 

health in a population" (Last, 1995, p56). Kriegler and Zierler (1995) 

describe such information as a focus on study methodology rather than 

on addressing and debating epidemiologic theory and that we have to 

look for patterns which reflect an interplay between social and biological 

influences. They believe that this is the basic challenge for today's 

epidemiologists, and that a change in the dominant paradigm (modern 

epidemiology) is required (Loomis and Wing, 1990). 

Expanding epidemiology into this area of interplay, into the 

interrelationships between all of the issues, is a valid and appropriate 

direction, and one that is necessary in order to understand the complexity 

of natural and social systems (McMichael, 1995; Susser and Susser, 1996). 

Several names are given for a similar desire: a reintegration with public 

health rather than the discipline of science (Pearce, 1996); "recognising the 

historical context of public health phenomena and the sciences which 
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address them", and "reconstructing the connections between disease 

agents and their contexts" (Wing, 1994, 74, 84) thereby moving from a 

reductionist to a holistic approach; the use of models and metaphors and 

specifically an eco-social metaphor using two spiders in the web of 

causation model, one biological and the other social; and eco

epidemiology (Chinese rather than black boxes) which aims to use 

molecular, societal and individual levels of organisation in epidemiological 

studies (Susser and Susser, 1996). 

Epidemiology theory has to act on different levels in order to 

model our experiences and these models cannot always be based in the 

languages and models of mathematics or natural science. In an article 

comparing molecular biology with germ theory, Loomis and Wing state 

that epidemiologists must now combine molecular epidemiology with 

information about the role of the environment "without isolating either 

one from the whole system of which they are essential parts" (Loomis and 

Wing, 1990, pI). 

The main thrust of all of these developments is that biological and 

social levels of organisation must be combined and the interrelationships 

between the levels studied together in the same research. This closely 

matches the holistic and hierarchical principles proposed in systems 

thinking. 

One of the main objectives of this thesis will to be to gather these 

different perspectives together in the form of a list of possible causes 

{recognising that many other forms of that list could be made depending 
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on the researcher doing the compiling) and filter that list from the 

perspective of a framework in systems thinking. 

The next section describes the specific area of interest on which the 

implementation of the methodology of this thesis will be performed; that 

of emerging infectious disease (EID). 

4.2 Emerging Infectious Diseases 

Emerging or re-emerging infectious diseases, e.g. MRSA, 

hantaviruses, tuberculosis, bubonic plague, HIV, and cholera are complex 

problems where the issues and information generated by research into 

these outbreaks requires the use of a wide range of data and the use of 

many disciplines such as, but not limited to, biology, biochemistry, 

chemistry, ecology, epidemiology, psychology, politics, economics, 

statistics, and mathematics. Emerging infectious disease is "new, re

emerging or drug-resistant infections whose incidence in humans has 

increased within the past two decades or whose incidence threatens to 

increase in the near future" (CDC, 1997). 

The different strands of epidemiology used in this thesis were 

explained in the introduction to this chapter. In this thesis the terms 

traditional, modern and eco-epidemiology will be used in descriptions of 

the discipline. However, it is also noted here that the development of each 

phase still has much in common with the preceding phase since each has 

been derived from previous forms of the discipline and strands of each 

still exist in current research (Pearce, 1996). 
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The study of em erging infectious disea e is an important and 

topical issue for research since a significant incr a in emergence has bee n 

noted by public health agencies. The graph in Figur 4.3 how th at 

emerging infectious disease was the leading cause of dea th in the world in 

1993. The figures shown are through the yea r 1993. Whil e th e leading 

cause of d eath may change over time, and be different fo r p cific 

countries, it remains high on every variation of thi li st, and can th refore 

be judged to be a serious health issue for health researcher and 

practitioners (Berkelman and Hughes, 1993). In addition, the D tat 

that these figures are an under-estimate because non-infecti u di a e 

can be influenced by infectious causes (CD ,1997) and can al c ntribute 

actively to death in other cases (Nul and, 1997). 

Figure 4.3 Deaths by Cause, World-Wide, 1993 
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Developing countries have made progress in reducing this cause of death 

to a more minor role, although gains may be short-term with the rise in 

cases of tuberculosis, HIV / AIDS, herpes, food poisonings, and nosocomial 

infections. 

TABLE 2.1. Some Examples of "Emerging" Viruses 

Virus Signs/Symptoms Distribution Natural host 

Family: Orthomyxuviridae (RNA, 8 segments) 
Influenza Respiratory Worldwide Fowl (and pigs) 

(often from China) 

Family: Bunyaviridae (RNA, 3 segments) 
Hantaan, Seoul, etc. Hemorrhagic fever Asia, Europe, U.S. 

Rift Valley Fever" 

Oropouche" 

with renal syndrome 

Fever, ± hemorrhage Africa 

Fever Brazil, Trinidad, 
Panama 

Family: Togaviridae (Alpha virus genus) (RNA) 
O'nyong-nyong" Arthritis, rash Africa 
Sindbis· Arthritis, rash Africa, Europe, Asia, 

Australia 

Rodent 
(e.g., Apodmrus) 

Mosquito; 
ungulates 
Midge 

Mosquito 
Mosquito; birds 

Family: Flaviviridae (RNA) 
Yellow Fever" Fever, jaundice Africa, S. America Mosquito; monkey 
Dengue· Fever, ± hemorrhage 

Rocio· 
Kyasanur Forest" 

Encephalitis 
Encephalitis 

Family: Arenaviridae (RNA, 2 segments) 
Junin (Argentine HF)t Fever, hemorrhage 
Machupo (Bolivian HF) Fever, hemorrhage 
Lassa fever Fever, hemorrhage 

Family: Filoviridae (RNA) 
Marburg, Ebola Fever, hemorrhage 

Asia, Africa, Mosquito; humanl 
S. America,Caribbean monkey 

Brazil Mosquito; birds 
India Tick; rodent 

S. America 
S. America 
W. Africa 

Africa 

Calomys musculinus 
Calomys callos us 
Mastomys natalensis 

Unknown 

Family: Retruviridae (RNA + reverse transcriptase) 
HIV§ AIDS Worldwide 

Often asymptomatic; 
adult T -cell leukemia, 
neurological diseases 
(e.g., tropical spastic 
paraparesis) 

Family: Poxviridae (DNA) 
Monkeypox Smallpox-like 

Worldwide, 
with endemic 
foci 

Africa (rainforest) 

Human virus 
(? originally from 
primate) 

Human virus 
(? originally 
primate virus) 

Rodent (squirrel) 

(From S. S. Morse and A. Schluederberg (1990). Emerging viruses: The evolution of viruses 
and viral diseases. J.lnfect. Dis. 162:1-7. <01990 by The University of Chicago Press.) 

"Transmitted by arthropod vector 
t HF: Hemorrhagic fever 
§ HIV: Human immunodeficiency virus * HTL V: Human T cell leukemia/lymphoma virus (human T-Iymphotropic virus) I, 

11 (types I and II) 
Bold: Viruses with greatest apparent potential for emergence in near future 

Figure 4.4 Examples of IIEmerging Viruses" (from Morse, 1993, p13) 
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Figure 4.4 is a table from Morse (1993, p13) showing the emerging 

and re-emerging diseases currently of concern. To this list can be added 

more recent examples such as the SARS outbreak and the on-going threat 

of influenza with the 'Bird Flu'. One of the underpinning hypotheses of 

this thesis is that these emerging infectious illnesses, as shown in the table 

below, have been caused by interactions between several different causes, 

and that these causes cannot be addressed from within or with the use of 

only one discipline, such as epidemiology. 

The CDC believes that addressing emerging infectious disease 

should be the major preoccupation of public health agencies charged with 

the oversight of these diseases and to this end they have developed a plan 

for addressing emerging infectious disease based on the basic 

epidemiologic principles of research and surveillance. These CDC aims will 

be incorporated and discussed further in the implementation chapters 

when the case study on policy is introduced. The next section begins the 

critical review of the discipline of epidemiology and its study of this issue. 

4.3 International Policy Documents 

For this thesis, three policy statements will be analysed using 

hierarchy theory and insights from the methods and practice of 

epidemiology. A very short summary of these documents is given in this 

chapter with the full text enclosed in Appendix 5 of this thesis. 

4.3.1 The Centers for Disease Control (CDC), Atlanta, GA, USA 

The CDC is a unit of the federal government of the United States of 

America. It was founded in 1946 for the control of disease. In the 

intervening fifty years the CDC has become, among many of its functions, 
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a resource centre at the international level, sending its researchers around 

the world when requested to investigate outbreaks of disease (CDC, 

1996). 

The CDC has developed a plan for addressing emerging infectious 

disease threats in the USA that was published by the CDC on April 15, 

1994, in the CDC's Morbidity and Mortality Weekly Report. This report 

has not yet been updated. The four goals of the plan for addressing 

infectious disease threats are shown in the next table. 

Table 4.2 CDC Policy Statements and Analysis 

POLICY GOAL 

Detect, promptly investigate, and monitor emerging pathogens, the 
diseases they cause, and the factors influencing their emergence. The 
ability to detect what is new or emerging depends on the capacity to 
identify and track the routine as well as the unusual. This goal focuses on 
improving our country's early warning network and developing more 
effective international surveillance networks. 

Integrate laboratory science and epidemiology to optimise public health 
practice. Advances in diagnostic technologies can be brought into 
common public health practice. This requires close ties between personnel 
involved in disease prevention. For example, public health 
microbiologists have to collaborate with epidemiologists to support 
efforts to determine the sources of infection, develop interventions to 
prevent spread and recurrence, implement the interventions successfully, 
and measure their effectiveness. 

Enhance communication and public health information about emerging 
diseases and ensure prompt implementation of prevention strategies. 
Building awareness of emerging infectious diseases requires forming 
teams of diverse partners from the public and private sectors. More 
creative methods of communicating public health messages are needed to 
reach a variety of target audiences. These audiences include such groups 
as state public health policy makers, physicians in training and in practice, 
and behavioral scientists and health communicators who are 
implementing community-based prevention programs. 

Strengthen local, state, and federal public health infrastructures to 
support surveillance and implement prevention and control programs. 
State and local health department staff, as well as hospital and university 
personnel, need training in the diagnosis, surveillance, and control of 
infectious diseases. Sufficient numbers of skilled personnel and well-
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equipped physical facilities are essential to maintain control of old disease 
threats and support prevention of new ones. Public health laboratories 
represent an area of critical need and crumbling infrastructure. If such 
laboratories are unable to provide key information in detecting an 
epidemic, monitoring resistant and epidemic strains of organisms, and 
defining the course of the epidemic, then all prevention efforts suffer. 

These guidelines are available from the CDC in full text at the website 

address: http://www.cdc.gov/ncidod/publicJtions/cidplan/home.htm 

(last accessed June 12, 1998). 

4.3.2 The World Health Organisation (WHO), Geneva, Switzerland 

The World Health Organisation has a similar document within the 

remit of the WHO directive WHA34.36-Global Strategy for llealtllfor all by 

the year 2000 (WHO, 1981) which are the International Health Regulations 

adopted by the 22nd World Health Assembly (WHA) in 1969 and 

amended by the 26 WHA in 1973 and the 34th WHA in 1981. The text 

represents the regulations in force as of 1 January 1982, and most recently 

updated in 1995. The goals are even more clearly focused on clinical 

epidemiology and bio-medical research than the CDC regulations. 

Table 4.3 WHO Policy Statements and Analvsis 

POLICY GOAL 

The purpose of the International Health Regulations is to ensure the 
maximum security against the international spread of diseases with a 
minimum interference with world traffic. Following the increasing 
emphasis on epidemiological surveillance for communicable disease 
recognition and control, the new Regulations are intended to strengthen 
the use of epidemiological principles as applied internationally, to detect, 
reduce or eliminate the sources from which infection spreads, to improve 
sanitation in and around ports and airports, to prevent the dissemination 
of vectors and, in general, to encourage epidemiological activities on the 
national level so that there is little risk of outside infection establishing 
itself. 
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4.3.3 Program Objectives for Pan American Health Organisation 
(PAHO) 

The Pan American Health Organization is headquartered in the 

United States with field offices throughout South America. Its goals are lito 

strengthen national capabilities to implement effective preventative, 

therapeutic and control programs which are technically feasible, 

economically viable, and socially acceptable" (P AHO, 1998). Its policy 

statements can be located at the web address 

http://www.paho.org/english/hct01.htm Oune 12,1998). 

1 Tab e4.4 P AHO P l' 5t t o ICY a ements an dA I . nalysls 

POLICY GOAL 

To strengthen national and local capabilities to detect and analyze changes 
in the frequency and distribution of common, new emerging and re-
emerging infectious diseases and to implement proper prevention and 
control activities; 

To support member countries in the process of elimination of leprosy, 
onchocerciasis, non-venereal treponematosis, and Chagas' disease 
vectorial transmission; 

To collaborate with the Regional efforts to control blood transfusion 
transmitted infectious agents; 

To develop, in cooperation with national counterparts, cost-effective 
measures to prevent and control childhood diseases, particularly diarrheal 
diseases and acute respiratory infections; 

To implement the Global Malaria Control Strategy based on 
administrative and programatic integration of especialized services into 
the local level; 

To foster the development of applied research in support of prevention 
and control activities. 
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4.4 Summary 

Three areas of literature were covered in this chapter: emerging 

infectious diseases, the discipline of epidemiology, and policy documents 

at the international level in the prevention and control of EID. The 

development of the discipline of epidemiology, and its changes in focus 

over the years, have been covered. From this discussion, it can be seen 

that there is a drive to expand 'modern' epidemiology into the area of 

dealing more closely with the interrelationships between all of the issues, 

and that taking a more comprehensive approach is valid and appropriate. 

It is a necessary change in focus in order to more fully understand the 

complexity of natural and social systems, and move the discipline of 

epidemiology from a purely reductionist approach to a more holistic 

approach. 

The next chapter is a review of the historical development of 

'hierarchy' in the literature, covering both the original and the changing 

use of the term over time as it has been influenced by changes in human 

society and beliefs. The chapter moves from the general use of the term 

'hierarchy' to a more specific use of a hierarchy as a core principle of 

systems, and into an exploration of its use in the systems approach called 

'hierarchy theory'. 
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Chapter 5 

Hierarchy Literature Review 

5.0 Introduction 

The previous chapter described the field of epidemiology and 

discussed the similarities and differences to systems thinking. The 

previous chapter also listed issues and critiques current in that area of 

study. In the same way, this chapter follows the same format for the 

development of hierarchy theory within systems thinking. 

If it is indeed the case that the discipline of epidemiology is lacking 

in its ability to competently address the full range of influences inherent in 

international health issues such as EID, can hierarchy theory, in its current 

form, add anything to this topic of research? 

This chapter investigates the retrieved data on hierarchy theory, 

specifically looking for applications of the theory in the available literature. 

Where those applications are found, the data will be critically appraised in 

search of the theory, practice, utility and methods used so as to 

demonstrate whether a developed methodology currently exists that can 

be used to complement the practice of epidemiology in addressing 

international health issues. 

The structure of this chapter will follow the outline of: 1) 

ascertaining where hierarchy originated in the literature; 2) how hierarchy 

has been linked with systems thinking in the literature; and 3) discussing 

how some authors have developed hierarchy in systems thinking in light 
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of the stated aim of this research, i.e. whether they have, or have not, 

developed a useful theory and methodology for hierarchy in systems 

thinking and/ or in other disciplines. An overview of this last section will 

be followed in chapters six and seven by presenting the work of each 

systems theorist and practitioner who has worked with hierarchy, but 

sorted using a filter as to whether their work is from a functionalist 

(chapter six) or interpretive standpoint (chapter seven). 

The field of systems thinking covers a very wide area of 

philosophy, principles and practice and some researchers have attempted 

to draw maps to show this wide territory. These maps are the work of 

individuals and some include areas of systems thinking that others do not. 

The perception of what, or whose work, should be classed as systems 

thinking is a fluctuating definition and is dependent on the individual 

viewpoint, grown from the training and experiences of that particular 

map-maker. In this way, these maps demonstrate the interpretive and 

subjective process that also underpins this thesis. The construction of a 

theory and method for the use of hierarchy is this researcher's definition 

and would be different from the work of another researcher and this is 

also demonstrated by the differing accounts of hierarchy enclosed within 

this chapter. Some of the core principles are the same, but the ontological 

and epistemological perspectives of each author may define them from a 

different perspective. Different perspectives would place hierarchy theory 

with different originators of the work and in differing disciplinary areas. 

The following five maps are examples of the territory of systems thinking. 

The first map is the most general in concept, showing areas of 

application for systems theory mixed with some methodological terms 
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used within systems thinking. The source of this map is a European 

practitioner / consultant in organisational development, Prof. Dr. Hans 

Georg Graf (2006) from (SGZZ) St. Gallen Zentrum for 

Zukunftsforschung, whose website for further detail is at: 

http://sgzz.ch/?Systems_Thinking_Practice (last accessed January 15, 

2007). 

OrganiZ<1tional 
Future Search Futures 

Development Futures Seminars ;--- Research r-- I 

Dialogues Scenarios Forecasting Economics 

Learning Econometrics 
OrganizOition Microworlds 

Or'jlansizational 

BehOlviour 
Soft 

Operations Research 
Hard 

Drama Modelling HeKa'jlons Modelling 

Theory 
Sensitivity 

Model 
Social Systems Sciences & 

Sciences Cybernetics 
Human Dynamics Artificial 

Life 

Evolution 
f--

Science of 

Theorie Complexity 

Artificial 

Mental Models Cognitive Intelligence 
Science 

Figure 5.1 Graf's Map of Systems Thinking Practice 

In the second map, proposed by Checkland (1981) hierarchy theory 

is described within the area of theoretical developments (3.1) of systems 

ideas (2.1) within the systems movement as a whole (1). In this scheme, 
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hierarchy theory is not seen as a problem solving development within 

systems thinking. 

How the diagram IS bUilt up 3.1 Theoretical development , , 
21 Study of systems-{ 4.1 Work In hard systems 

1 The systems-< Ideas . 3.2 Problem-solving development--{4 2 Aid to decISIOn-making 
movement 22 Application In other In real-world prabtems 4.3 Work In 'soft' systems 

O '''ib ~ ~:: 
. ~ ~ \:::g} 

Figure 5.2 Inter-relationships of Systems Diagram 

(Checkland, 1981, p.96) 
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The third map "Some Streams of Systemic Thought" is the work of Dr Eric Schwartz (1996). Dr Jeffrey Yi 

expanded this work at the International Institute for General Systems Research (2000-1). This map is the most 

comprehensive example in its mapping of both philosophy and methodologies in systems thinking. 
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~ 
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.:::::J, 

a 
o 

a CJ Cl. 

Figure 5.3 Schwarz's and Yi's Map of Some Streams of Systemic Thought (1996/2000-1) 
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The fourth map is an overview of the history of the ideas of cybernetics and systems science presented by Dr 

Robert Hom (2006) at the 50th meeting of the International Society for the Systems Sciences Guly 2006). 

History of the Ideas of Cybernetics and Systems Science v.1.0 "'-"'''' ... _-.., .... _1"'*'1"' ... .,.. lei __ .-..,.Mtf.U. 

1- II 

Figure 5.4 Horn's Map of The History of the Ideas of Cybernetics and Systems Science v.I.0 (2006) 
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Figure 5.5 A JlMorphological" Picture ... 
of some of the 23 fields involved in systems of holistic studies 

which contribute P.5.c.s [principal systems concept] to this model. Size of 
the field's boundaries is not related to its numbers of practitioners. 
Overlapping of the boundaries of two or more fields indicates their 

mutual use of some systems concepts. Note that some fields are totally 
isolated from each other, while a true GST requires synthesis of abstract 

ideas across all. The positioning of a field on the theoretical vs applied axis, 
or on the scientific vs the philosophical axis is meant to portray its 

particular emphasis. For example, cybernetic theory favors the scientific 
over the philosophical, but is used in both theoretical and applied contexts. 

(Troncale, 1978a, p.32) 

The question could be raised as to why not use systems thinking as 

a whole in addressing the issues presented by EID? From the maps shown 

above, it is clear that the discipline of systems thinking is a very wide mix 

of philosophies and methodologies and it would not be feasible to take 



such a wide-ranging approach for the project: the project would be 

enormous. In this thesis therefore only the concept of hierarchical analysis 

and its principles will be explored, although it will be seen that these 

principles influence many of the other systems approaches currently in 

use. 

Along with the practicalities of the need to choose and narrow the 

focus of the research methodology used in this thesis, there is also the 

need to define the place of hierarchy within systems thinking and why 

hierarchy theory should be the means for investigating EID. The former 

question is answered in the next section and the latter in the following 

chapter. 

5.1 'Hierarchy' in the Literature 

The use of the term 'hierarchy' dates back to many centuries, 

possibly as early as the sixth century AD. Verdier states: It seems to have 

been coined by Pseudo-Dionysis the Areopagite ... It is made up of llicros 

"sacred" and archia "rule". The first clear meaning arises from this 

etymology, since hierarchy at that time is "the governance of things 

sacred" (Verdier, 2006, p. 13). 

The use of the word in the literature reflects the changes in its 

meaning over time. Figure 5.6 shows the results of a search by Lane 

(2006) on the incidence of the term 'hierarchy' using two databases, one 

French and one American. The graph shows that although the term was 

in use long before the 1960s, when most recent publications about 

hierarchical analysis began, its occurrence as a word in the literature did 

not rapidly increase until just before that date. 
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Figure 5.6 Frequency of the Word 'Hierarchy' in Book Titles 

(from Lane, 2006, p.34) 

Verdier has written an interesting chapter in an ed ited book 

"Hierarchy in Natural and Social Sciences" (Pumain, 2006a,b,c) describing 

the development of the usage of this word and the change in meaning for 

hierarchy as a term as political, cultural, religious, social and phHosophical 

changes have happened from that time until the present. The governance 

aspects of the term are described in a statement by Pumain as: "Hierarchy 

is a type of systemic organisation into levels that are ordered with 

reference to criteria of a normative character, and fully or partially 

subordinated by relationships of power, influence, or control" (Pumain, 

2006a, pl)_ One of the oldest hierarchical frameworks is that known as the 

Great Chain of Being, shown in figure 5.7. 
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God 
Angel 

Heaven 

Human 
Beast 

Plant 
Flanle 

Stone 
The ladder of intellect 

Figure 5.7 The JlGreat Chain of Being" (from Kazlev, 2004, 
http://www.kheper.net/topics/greatchainofbeing/introduction.html) 

Lovejoy's "Great Chain of Being" (1936) underpins the use of 

hierarchy in the Ith and 18th centuries. It is rooted in the philosophies of 

both Plato and Aristotle (Ladder of Nature) (Kazlev, 2004) and posits that 

at the top of the ladder is God, and below Him, th angels, and 0 on 

down the ladder to the rock of the planet as the low st lev 1. Lov joy 

described the "Great Chain of Being" in his book f the same name as: 

A "conception of the plan and structure of the world which, 

through the Middle Ages and down to the late eighte nth 

century ... most educated men were t accept without 

question - the conception of the universe a a "Gr at hain 
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of Being", composed of an immense, or .. .infinite, number of 

links ranging in hierarchical order from the meagerest kind 

of existents ... through "every possible" grade up to the ens 

perfectissumum." (Lovejoy, 1936, p.xx.) 

Following such frameworks, until the 1700s hierarchy remained a 

term associated with ecclesiastical governance and the organisation of the 

Church and its relationships with the sacred. It was in the late 1600s and 

into the 1700s that the use of the term was expanded into other social and 

organisational arenas. This happened in concert with changes in the 

perceptions of governance and religion happening within society at that 

time through the influences of thinkers such as Galileo, Kepler, Descartes 

and Newton. It is with the work of these philosophers in the 18th century 

that hierarchy moves to a distinction of hierarchies within both the sacred 

and Church, and in societies as well. "Thus according to the Encyclopedie, 

[produced by Diderot and d' Alembert in 1751] it is St Denis who 

distinguishes the different hierarchies, it is Christian society that makes up 

the hierarchy, and it is the citizens that build the hierarchy" (Verdier, 2006, 

p17). Verdier describes this a move from "The Hierarchy" to 

"Hierarchies" and this is line with the increasing independence of society 

from the dominance of the ecclesiastical. "While the 16th and 17th centuries 

saw the shift of the concept of hierarchy from the sacred to the profane, 

the 18th century, because it undermined the concept of a unified hierarchy, 

widened its application, hitherto restricted to certain domains" (Verdier, 

2006, pI8). 

Verdier states that this widening of application was happening not 

only in the natural sciences but also in social systems and the 
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organisations and governing of human activity systems, such as the 

organisations of towns and cities (Verdier, 2006). 

Verdier notes that it is in the writing of Alexis de Toqueville in 1835 

that administrative hierarchies are discussed along with two other 

meanings of the Ancien Regime and its aristocracy and a natural social 

hierarchy. "In the eyes of Tocqueville, hierarchy is a natural form of 

society, and absence of hierarchy only appears possible under a rule of 

tyranny aiming at the ignorance of the people.", and "Finally, what this 

man [Tocqueville] ... seems to abhor are the superimposed categories 

with their stereotyped boundaries." (Verdier, 2006, p.26). 

It was not until the mid 1800s, with the work of Auguste Comte 

that the idea of hierarchy as a system came into view, and with this the 

ideas of a "general manner of apprehending the organisation of formal 

(disciplinary) areas of knowledge into the encompassing system of 

knowledge" (Verdier, 2006, p27). This is an early conception of the work 

made explicit in the writing of Kenneth Boulding (Skeletoll of Scie1lce, 1956) 

and general system theory (1940s) that will be explored in later chapters 

of this thesis. However, in the Skeleton of Science, Comte's work is not 

discussed. 

5.2 Where did Hierarchy and Systems Thinking 
Originate? 

Comte held that there was a hierarchy of disciplines, that hierarchy 

was "the fundamental condition imposed by the general theory of 

classifications" (Comte, 1937) and that there was "a genuine continuum 

among these same sciences. In his view, each science is at least in part at 
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once sovereign and subordinate" (Verdier, 2006, p28). Verdier suggests 

that there may indeed be a 'comtian' model "for the hierarchical 

organisation of knowledge" ... "placing the "positive sciences" one after 

the other in the construction of the ultimate science, i.e. sociology - or the 

study of man - re-uses the ancient model of the "chain of beings", from 

the most simple to the most complex, while at the same time attributing 

the same value of necessity to each component." (ibid, 2006, p29). 

Following Comte, the work of Durkheim and Freud are explored 

by Verdier, moving from Durkheim's work on the interrelationships 

among parts of the social system and Freud's work moving from 

analysing the social to analysing the collective (Verdier, 2006). 

Verdier summarises the historical use of hierarchy in four key 

variations of the concept: 

• "The importance of stressing the wide range or scope of the 

concept 

• The contrast between continuity and discontinuity 

[discontinuity being central to hierarchy theory and the 

definitions of parts within a system] 

• The status given to the concept [e.g. it can carry a value 

definition as in its negative meaning as being tyrannical and 

authoritarian], and 

• The place given to hierarchy in reasoned thought ... the two 

extremes set the proponents if a hierarchy that is to be 
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discovered [e.g. Allen, SaIthe, Eldridge: an interpretive 

approach] against the proponents of an elaboration of a 

hierarchy by researchers in a given area" [e.g. Miller, Boulding: 

a functionalist approach] (Verdier, 2006, p.33). 

It is this last variation of 'hierarchy' that is important in the 

classification and understanding of the use of hierarchy theory in this 

thesis. 

Troncale, in a personal correspondence (2007), has written on the 

origin of discoveries in hierarchy, and the confusion that can arise through 

its difference in use in natural and social contexts: 

"Many times a natural process is first discovered while 

studying natural systems. But other times, what turns out to 

be an important process in all systems is first discovered in 

human systems. This is the case with hierarchy. The result 

has been that even the word itself is burdened by human 

peculiarities. Human hierarchies have been traditionally 

characterized as authority or competition-based, top-down 

systems. but that is often not the case with natural 

hierarchies. The natural systems basis for hierarchy is 

clustering and inhomogeneity rather than control. Control 

can and does proceed bottom-up as well as later top-down. 

In fact, the emergence H. levels are typically a bottom-up 

controlled process, while subspecialization H. levels are 

typically top-down. While all natural systems must follow 

the requirements of minimization and maximization, human 
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systems can be organized and operate for long periods of 

time (relative to us) breaking H. rules of operation and 

optimization" (Troncale, 2007, personal correspondence). 

In the last variation mentioned on the previous page, the latter 

'elaboration' variation of hierarchy notes that there is 'an hierarchic order 

to the world' (von Bertalanffy, 1968) that can be presented in a form of a 

static framework displaying that progression of order: a functionalist 

approach. 

According to Whyte (1969a) four very early thinkers, Newton 

(1705), Lambert (1761), Fournier d' Albe (1907) and Charlier (1908) used 

these static frameworks to explore a hierarchical structure for the physical 

universe. 

Miller's Living Systems Tileory (1978) and Boulding's Skeleto1l of 

Science (1956) can be viewed as part of this variation of hierarchy: a 

pursuit of an explanation using a static structure. But it is the other 

extreme of this fourth variation of 'hierarchy' that underpins the 

implementation of hierarchy theory: an interpretive approach where the 

exploration of a system of interest is an interpretive process rather than a 

static framework, although it is still useful to use the frameworks (some of 

which, like Miller's work, are also processes for exploring and 

understanding living systems). 

Such frameworks can aid description and exploration of a system 

of interest, as will be seen in the implementation chapters of this thesis. 

The use of this drive of looking for order has its roots in the fact that the 
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universe as a whole is a homogeneous [similar] system. "Classical close

packing generates uniformity, while hierarchical arrangement yields 

heterogeneity [difference]" (Whyte, 1969a, p9). This was realised by 

Newton in his investigations and will be discussed in chapter 6. 

Sections 5.1 and 5.2 explored the use of the term 'hierarchy' from a 

historical viewpoint, exploring its development from a term used only 

within the structure and control mechanism of the Church to a term used 

widely, with many variations, in both natural and social sciences. The next 

section moves to exploring the development of hierarchy within the field 

of systems thinking, specifically, as the area of systems thinking known as 

'hierarchy theory'. 

5.3 Hierarchy in Systems Thinking 

Ludwig von Bertalanffy began his work in general system theory 

in the mid-1920s. Forty years later, in the mid 1960s he wrote about the 

new 'notion and fashionable catchword, 'systems' (1968) using an 

introduction to that book that would not be out of place in any current 

text on systems thinking, another forty years on. 

"If someone were to analyze current notions and 

fashionable catchwords, he would find "systems" high on 

the list. The concept has pervaded all fields of science and 

penetrated into popular thinking, jargon and mass media. 

Systems thinking plays a dominant role in a wide range of 

fields from industrial enterprise and armaments to esoteric 

topics of pure science. Innumerable publications, 

conferences, symposia and courses are devoted to it. 

134 



Professions and jobs have appeared in recent years which, 

unknown a short while ago, go under names such as 

systems design, systems analysis, systems engineering and 

others" (von Bertalanffy, 1968). 

The subject, and the possibility for the development of von 

Bertalanffy's work, has its roots in the 1800s with Comte, as discussed in 

the previous sections of this chapter, and the development of the research 

about knowledge as a secular investigation, separated from the sacred 

dominance of such knowledge about the world. That first split, between 

the sacred and the profane, led to the first thoughts of different levels, of 

'hierarchies'. Acknowledging the work of others, notably Kohler (1924, 

1927) and Lotka (1925), von Bertalanffy researched a general system 

theory (CST). These works also proposed a hierarchical ordering of 

knowledge about the system of interest, from a functionalist perspective, 

adapted from Boulding (1956) and this is presented in chapters 6 and 7. 

According to Simon (in Pattee, 1973) without hierarchy, complex 

systems would not be able to organise and maintain complex structures 

and processes. An example of how hierarchy facilitates the emergence of 

complex systems lies in the story of the two watchmakers, told in detail in 

chapter six in the section about Herbert Simon's work on hierarchy. 

This is reflected in a basic three-level diagram of hierarchical 

structure as drawn by Pave (2006) in figure 5.8. This diagram is also just 

about every other introduction to systems thinking and descriptions of 

hierarchical structure. Pave shows organisational levels in this diagram, 
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assembling units in networks in th same way a th e ucc ful 

watchmaker. 
Level 2 

Level 3 

Figure 5.8 Pave's Diagramme of Organisational Levels (Pave, 2006, p.53) 

5.4 Hierarchy Theory 

In map two in this chapter, hi erarchy theory i.s linked to th work 

of Howard Pattee as the originator of thi s work (Schwartz, 1996 and Yi 

(2000-1). However, the work of other author, for exampl Simon (1962), 

Mesarovic (1970) and Weiss (1971) also inve tigated hierarchi using th 

phrase 'hierarchy theory' in their work. Th e author mov d from th 

use of hierarchical descriptions of comp.! x y tern, a th y P rceived 

them, to a more interdependent stance on th involvement of re earch r 

(the observer) with the 'discovery' of hierarchj in th perc iv -d w rid. 
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O'Neill et a1. (1986) state however, that they believe that credit for 

the introduction of hierarchy theory as a term should belong to the work 

of Overton (with C. White) in their development of a functionalist 

approach involving the use of computer modelling to describe the 

behaviour of ecological systems (O'Neill et a1. 1986; Overton, 1972, 1974, 

1975). 

However, the first use of hierarchy theory appears to be proposed 

by Simon in his 1962 article "The Architecture of Complexity". In the 

concluding remarks of that article Simon summarises his work on some of 

the core concepts of a descriptive form of hierarchical analysis and states: 

liMy thesis has been that one path to the construction of a 

nontrivial theory of complex systems is by way of a theory 

of hierarchy" (Simon, 1962, p.1l7). (Emphasis mine). 

Pattee also commented on the form such a theory would have to 

take, reasoning that it could not be a static, closed theory like those found 

in some of the natural sciences (the functionalist approach): "Hierarchy 

theory must be more like theories of language or programming that give 

us useful rules or methods for the most effective design and control of 

open-ended systems that can continually grow and evolve new levels" 

(Pattee, 1973, p.132). 

Following Simon's work, there are several authors who further 

explored the concepts of boundaries, observation of systems, calculations 

of scalar jumps between levels and the implications of such breaks 
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between levels for information and energy flows. These concepts will be 

discussed in detail throughout chapters 6,7,8 and 9. 

Hierarchy theory is one of several possible systems approaches 

that have been used successfully in the study of complexity. It has been 

used in the observing of complex situations, and it has been applied 

successfully in many other systems and non-systems studies. (The 

searches in this research project discovered that 1400 papers per year since 

1985 have been published using some form of hierarchical analysis). It 

should also be noted that the theory is systemic in itself, dealing with the 

issues central to systems science, e.g. the importance of the observer, and 

the flows of matter, energy, and information throughout the system. 

Hierarchy theory is a study of systems which can be viewed as 

"entities ... built up of smaller entities which are themselves wholes ... and 

so on. In a hierarchy, emergent properties denote the levels" (Checkland, 

1981, p314). A basic concept underpinning hierarchy is that the legitimate 

members of a set at one level all belong to the level just below. This was 

developed through the work of Bertrand Russell In Principia Mntllcmntica 

(1903) that dealt with the elimination of paradoxical statements in 

mathematics. He called this "the theory of types", which made a 

distinction among statements in a form of a hierarchical arrangement: 

• statements, 
• statements about statements, 

• statements about statements about statements, 

• and soon .... 

Each of these levels was a different "type" (of statement). Every 

statement had to belong to one type or another, so that it was not allowed 
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for a statement to be of more than one type. Logical types are used in 

many disciplines, e.g. computer programming and diagramming 

structures. Logical types are at the heart of several of the hierarchical 

explorations of those authors covered in chapters 6 and 7. 

The concepts of parts and wholes are basic in the study of systems. 

A whole system can be broken down into various parts or subsystems 

and those subsystems can be broken down into even smaller subsystems. 

These different sets of subsystems can also be called the levels within the 

system. Hierarchy theory looks at these levels in a system and 

investigates how they relate to one another and how their inter-related 

behaviours come together to form the emergent behaviour of the whole 

system. Systems are hierarchical when they need more than one level to 

explain their complex behaviour (Allen and Starr, 1982). 

Each of the levels in a system can be viewed as being at a different 

scale from the level above or below. When we look at an organisation as a 

system, we choose a scale to use to study the system. Perhaps the level of 

interest is the purchasing division within a company. Perhaps it is at a 

lower level; looking at the work of only one individual within the 

purchasing deparbnent. Or perhaps it is at a higher level; looking at how 

the purchasing function operates within the company as a whole. No 

matter what scale is chosen, the goal is to understand how the levels fit 

together, and whether the behaviour of the individua1levels can perhaps 

help explain the behaviour of the whole. 

The observer is the critical determination and influence on system 

description, design and intervention (Ahl and Allen, 1996; Allen and Starr, 
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1982). However, since it is the observer who thus describes the parts of 

the studied system and their interrelationships, that same individual is 

therefore imposing a bias on the observations that must be acknowledged 

and investigated. Defining a complex system requires an examination of 

the interrelationships between the phenomena being defined and the 

people doing the defining. This produces representations (models) that 

address several levels of organisation of which Boulding's Skeletoll of 

Science (1956) is an example. 

While much knowledge has been accumulated from the application 

of hierarchy theory in such diverse fields of study as ecology, biology, 

linguistics, business, philosophy, mathematics and physics, there are three 

main critiques that can be levelled at the current state of knowledge 

regarding hierarchy theory in systems thinking. First, there is no unified 

definition of the principles and practices of the theory. Second, there has 

also been no work done on defining the linkages and possible utilities of 

applying hierarchy theory in concert with other practical methodologies. 

Third, there is also the lack of a specific methodology for the application of 

hierarchy theory to demonstrate its practical utility. It is one of the goals 

of this thesis to address these deficiencies. 

5.5 Authors Writing on Hierarchical Frameworks and 
Hierarchy Theory 

Many authors have written about hierarchical systems. Some of 

these people have organised hierarchies from physical to chemical, to 

biological or man-made in order to explain how smaller units can build to 

form extremely complex systems. Further reading should include a 

discussion of hierarchy by Checkland (1981), or Boulding's hierarchy of 
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nine increasingly complex levels from basic inert frameworks through 

organisms to transcendental systems (Boulding, 1956) or James Miller's 

hierarchy in Living Systems Theory (Miller, 1978). 

Studies of hierarchy include the work of authors such as Boulding 

(1956, 1961), Pattee (1969, 1973), Bunge (1963, 1969), Miller (1978, 1992), 

Simon (1973), Weiss et al. (1968, 1969, 1971), Allen and Starr (1982), Ahl 

and Allen (1996), Troncale (1978a,b, 1988) and Salthe (1985, 1993). 

All of these scholars have developed hierarchical analyses of 

complex systems with similar philosophies, principles, and methodologies, 

with differences reflected principally by the disciplinary and philosophical 

backgrounds of each author: i.e. Boulding is an economist; Simon is a 

management theorist; Miller, Troncale, and Weiss are biologists; and 

Allen, Starr, and Salthe are ecologists. 

Each author describes the same issues of hierarchy, but brings their 

own unique interpretation to the descriptions: Boulding describes his 

hierarchy in nine levels; Bunge describes his in five categories; Simon 

describes his in four intertwined hierarchies; Miller uses eight levels; while 

Pattee, Salthe, Allen and Starr, and Ahl and Allen do not propose such 

progressions, but instead work on involvement with the system of 

interest, its discovery and interpretation using a descriptive investigation 

that they call 'hierarchy theory'. Weiss discusses the nature of science and 

the limitations in the way it goes about studying the universe. He talks 

about units and their properties, discussing the distinction between parts 

and wholes (Weiss et aI, 1971). Salthe makes similar distinctions, 
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discussing "the basic triad": that of the entity, the parts of the entity, and 

the environment beyond the entity (SaIthe, 1985). 

5.6 Critically Appraising Core Hierarchy Authors 

Each author's work will be examined in light of the following questions, 

and how the writer's have interacted with each other. The questions will 

aim to critique each body of literature on hierarchy theory in terms of the 

theory, practice, utility and methods to be found in each piece of work. 

The questions to be asked of each author's work are: 

• Is the variation of hierarchy that of a framework (an elaboration of a 

hierarchy by researchers): the functionalist approach; or a hierarchy 

that is to be discovered by the researcher and others: an interpretive 

approach? 

This section will first divide those authors to be reviewed according the 

classification by this first question and then within the two sections of 

functionalism and interpretivism, address each of the two following 

questions. The interpretive authors are those to be explored in 

developing the methodology to be used in analysing the case studies 

from EID in this thesis. However, the frameworks (the functionalist 

perspectives of hierarchy, which cannot be called versions of a 

hierarchy 'theory') will be incorporated into the analysis for a richer 

picture of the issue being researched in this thesis. 

• In addressing the philosophy and principles of an author's 

interpretation of hierarchy theory: What has the writer contributed to 
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hierarchy as a framework or as a discovery methodology, and has it 

been examined or critiqued by anyone, including its author? 

• In addressing the process and methodology of an author's 

interpretation of hierarchy theory: Has it ever been developed into a 

methodology and put into practice, and has that model or practical 

implementation been examined or critiqued by anyone, including its 

author? 

In Systems Approaches to Management (2000), M. C. Jackson explores 

systems approaches using four research paradigms: the functionalist 

systems approach; the interpretative systems approach; the emancipatory 

systems approach; and the postmodern systems approach. In the history 

of the development of systems thinking, the first corresponds to hard 

systems, the second to soft systems, and the third and fourth to the 

current work in critical systems thinking and practice (CST / P). The next 

two chapters of this thesis explore work done on hierarchies in systems 

thinking using Jackson's first two frameworks, the functionalist and the 

in terpreti ve. 

The following two chapters do not list all of the literature written 

about hierarchy, whether functionalist or interpretive: it limits the 

discussion to the core works of writers in this field. Additional data 

generated through interviews and questionnaires focused on the theory 

and application of hierarchy theory will be incorporated into chapter 

eight. 
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Chapter 6 

The Functionalists: Hierarchical Frameworks 

This chapter includes the authors working in hierarchy from a 

functionalist approach. The authors are discussed in order of their 

contributions to the study of hierarchy. The authors included in this 

chapter are: Newton, Comte, Gerard, Whyte, von Bertalanffy, Boulding, 

D. Wilson, Weiss, Pattee, Miller, Aulin, Troncale, SaIthe and Eldredge. 

There are other authors who have worked on hierarchical analyses from a 

functionalist perspective but these have been filtered (Model 1 from 

chapter 3) as being derivative from the core authors of Modell who are 

the ones included in this chapter. It is their work that will be used in 

combination with the work of core interpretive authors of chapter 7 in 

developing the matrix of principles presented at the end of chapter 7 and 

implemented and reviewed in chapter 9. 

6.0 Introduction 

We build models and frameworks in order to gain understanding 

of our "unordered experiences" (Dubin, 1976; Allen and Starr, 1982). One 

of the frameworks used in this chapter is Boulding's representation for 

understanding the increasing complexity he saw in each of the levels of 

organisation, which he then associated with particular disciplines. 

Other systems frameworks have been proposed for such analysis 

such as Jordan'S (1968) Systems Taxonomy (in Checkland, 1981) which 

groups organising principles for systems in terms of rate of change, 

purpose and connectivity. Jordan then matched those to the polar 
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opposites of being either structural or functional. These organising 

principles produced eight combinations of increasingly complex system 

definitions, e.g. structural! purposive/ mechanical, and structural/ 

purposive/ organismic, to name just the first two sets. These are not 

related however to specific disciplines and they do not offer any 

measurement tools for defining a scale for complexity. 

Another framework for addressing the placement of disciplines 

was the "system of system methodologies" (SOSM) (Jackson and Keys, 

1984), which addressed the increasing levels of complexity in the subject 

matter of disciplines or methodologies. The SOSM does not address the 

measurement of that complexity or issues of holism, hierarchy and 

emergence. 

Burrell and Morgan's framework of sociological paradigms 

underpinning the disciplines (1979) also omits the hierarchical or emergent 

connections between the subject matter of the disciplines. Checkland 

himself (1981) proposed a systems typology of natural systems, designed 

physical systems, designed abstract systems, and human activity systems. 

The omission again is in dealing with the interrelations between, and the 

measurement of, these groupings. 

Jackson (2000) proposes a set of constitutive rules for a generic 

functionalist systems methodology, and it is proposed that the work of 

the authors in this chapter meets the conditions of the constitutive rules 

shown in table 6.1. 
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Table 6.1 Constitutive Rules for a Generic Functionalist Systems 
Methodology (Jackson, 2000, p.203) 

1 A functionalist systems methodology is a structured way of thinking, 
with an attachment to the functionalist theoretical rationale that is 
focused on improving real-world problem situations. 

2 A functionalist methodology uses systems ideas as the basis for its 
intervention strategy and will frequently employ methods, models, 
tools and techniques, which also draw upon systems ideas. 

3 The claim to have used a systems methodology according to the 
functionalist rationale must be justified according to the following 
guidelines: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

an assumption is made that the real-world is systemic; 

analysis of the problem situation is conducted in systems terms; 

models aiming to capture the nature of the situation is 
constructed enabling us to gain knowledge of the real-world; 

models are used to learn how best to improve the real-world and 
for the purposed of design; 

quantitative analysis is presumed to be useful since systems obey 
mathematical laws; 

the process of intervention is systematic and is aimed at 
discovering the best way to achieve a goal; 

the intervention is conducted on the basis of expert knowledge; 

solutions are tested primarily in terms of their efficiency (do the 
means use minimum resources?) and efficacy (do the means 
work?) 

4. Since a functionalist systems methodology can be used in different 
ways in different situations, and interpreted differentl y by different 
users, each user should exhibit conscious thought about how to adapt 
to the particular circumstances. 

5. Each use of a functionalist systems methodology should yield research 
findings as well as changing the real-world problem situation. These 
research findings may relate to the theoretical rationale underlying the 
methodology, to the methodology itself and how to use it, to the 
methods, models, tools and techniques employed, to the real-world 
problem situation investigated, or to all of these. 

6.1 Sir Isaac Newton (1700s) 

Working in the late 1600s and early 1700s, the exploration of the 

physical universe by Newton led to his experiment in the ordering of solid 
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particles. "In his mind's eye Newton arranged solid particles cohering in a 

stable pattern under mutual attraction and repulsions so that held the 

space was left void. Then he arranged these pattern similarly on a larger 

scale, again so as to leave the void at this second level also one half, and so 

on, until at the fifth level on 1/32 of the total space was filled with matter 

while 31/32 was void ... " (Whyte, 1969a, p9). 

According to Whyte (1969a) this work led to the model for other 

heterogeneous systems such as the periodic table, the hierarchy of 

electronic states in different atoms, the magic numbers of the atomic 

nuclei, and Pauling's speculative model of the atomic nucleus" (Whyte, 

1969a, pIO) [at least it was speculative at the time Whyte was writing in 

1969]. 

Newton's model of hierarchical ordering of the physical universe 

has since been quantified and diagram by A. Wilson (1969) based on 

Allen's work (1963) (figure 6.1). This is expanded in figure 6.2 to show the 

expanded cosmic levels to include atomic scales as well. Several 

researchers have used this diagram to illustrate the hierarchical concepts 

of levels, gaps, scale and resolution, as will also be seen in the work of 

Troncale (1982a) later in this chapter. 

147 



Figure 6.1 Mass Bounds of Cosmic Bodies (Wilson, 1969a, p12S) 
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Figure 6.2 Mass and Size Relations between Atomic and Cosmic Bodies 
(Wilson, 1969a, p123) 
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6.2 Auguste Cornte 

Comte, the founder of positivism, proposed a hierarchy of the 

sciences in 1854, around the same time as other philosophers were 

proposing their own versions of such frameworks (Whyte, 1969a): a 

hierarchy of pathological conditions in medicine (Virchow, 1858), a 

hierarchy of concepts in science (Bowen, 1864), and a long list of others 

who used the concept of hierarchical-ordering of terms and concepts in all 

of the newly emerging disciplines of that time in history. 

Comte is selected as the representative of this group because one 

of his universal laws (the encyclopaedic law) most closely matches the 

work of von Bertalanffy in the development of general system theory 

(1968) and Boulding's Skeleton of Science (1956). 

Comte's first universal law concerned the development of society 

that he proposed had gone through three stages. The first stage 

(theological) is related to the history of hierarchy as being rooted in the 

framework noted in the great chain of being (see chapter 5 of this thesis). 

The second stage (the metaphysical) relates to the changes of that period 

in history when authority was moving from the sacred to the profane. 

The final stage (the scientific) relates to the development of the current use 

and conception of hierarchy, ordered from bottom up rather than 

governed from top down. This scientific phase led to his founding of 

'social physics', the discipline that he later renamed 'sociology'. 

The second universal law of interest to this thesis is the 

encyclopaedic law, which when combined with the first universal law, 

produced his systematic and hierarchical classification for all science, the 
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discipline that he called sociology. Comte believed that this new discipline 

would be the field of endeavour that would unite all of the disciplines into 

one whole body of knowledge. This was the same aim for von Bertalanffy 

in his proposal for a general system theory in 1968, which has also not yet 

come to fruition. Boulding's Skeleton ofScicllce (1956) also follows this same 

pattern of positivist research. 

6.3 Ralph Waldo Gerard (1940, 1942, 1956, 1957, 1969) 

Ralph Gerard was a neurobiologist who was interested m 

"systematically fitting the biological and social sciences into a single 

scheme with the view of developing methodologies applicable to both" 

(Hammond, 2003, p.146). He was a mentor and co-collaborator, along 

with Rapoport, of Miller from the early 1950s onwards, and work done 

with Miller, Rapoport and others at the Centre for Advanced Studies in 

the Behavioral Sciences formed the base for Miller's major work on Livillg 

Systems published in 1978 (Hammond, 2003) 

His work focussed on the concept of entitation: the identification of 

entity and levels. He developed a framework similar to that of Boulding 

but displayed in a different form as a field displaying along the x-axis the 

levels of 'orgs' (his name for levels, similar to that of 'hoi on' (Koestler, 

1967), and along the y-axis, their properties (being, becoming and 

behaving). The intersections of these axes reveal a discipline that is used to 

study that org holding that property. My interpretation of this 

arrangement is shown in figure 6.3. 
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Figure 6.3 Diagramme of Gerard's Fields of Disciplines (Wilby, 2007, 
from data in Gerard, 1957) 

Gerard listed the disciplines in a hierarchy, as did Bou.lding in 1956. 

Gerard's described his hierarchy thus: "The hierarchy has two main 

branchings: (i) above the molecule level, into more organized entities with 

or without the collective properties that describe the living; and (ii) above 

the organism level, into entities based on human or non-human 

components. Biology is thus superordinate to physics and chemistry and, 

at its lower levels, coordinate to the earth sciences; it is subordinate to and, 

at its higher levels, coordinate to the social sciences" (Gerard, 1957, p.433). 

Hammond summarised Gerard's being, behaving and becoming, 

to the categories of: "structure (including static relationships among 

constituent parts, such as channels of communication and lines of 

authority; function (including the way systems at each level react to inputs 

from the environment; and evolutionary change" (Hammond, 2003). 
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6.4 Lancelot Law Whyte (1949, 1965, 1969a,b) 

L. L. Whyte teamed with Albert G. Wilson and Donna Wilson in 

producing the proceedings for one of the central meetings in hierarchy 

that was held in November 1968 in Huntingdon Beach, California. The 

conference was funded through the sponsorship of the Douglas Advanced 

Research Laboratories and the University of California, Irvine, California. 

The theme of the conference was Hierarchical Structure in Nature alld 

Artifact and it brought together several of the authors covered in chapters 

6 and 7 of this thesis. It also produced the book Hierarchical Structures 

(1969). Arthur Koestler, mentioned earlier in chapter 5 and later again in 

chapter 7, held his own symposium on the same topic in the same year at 

Alpsbach in Austria. The work of the participants at both of these 

meetings is included in this thesis where appropriate. 

L. L. Whyte was interested in what he called the "unitary principle": 

how particles form themselves into patterns, in increasingly ordered and 

complex structures. He was one of many thinkers at that time who were 

interested in the explanation of the origin of life from the physical and 

biological perspective. He is reported to have worked with Einstein for 

one year in Germany, and he founded Power Jets, Ltd. In the mid 1930s, 

which financed and then developed Frank Whittle's invention: the jet 

engine (Craig, 2002). 

Whyte'S works on hierarchical structures, published in 1949 and 

1969, will be detailed in this section. However, first there is the discussion 

as to why he has been placed in this section with the functionalist 

approaches. 
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In his introduction to the proceedings he alludes to the 

philosophical stance that the effects of the observer (or researcher) must 

be carefully removed: "In this symposium we try to give both aspects 

their due [ideas and facts]: the ideal of logical clarity and the stubborn 

kernal of fact from which subjective prejudices have been removed, as far 

as possible. Our exchanges should assist that difficult task" (Whyte, 1969a, 

p5). 

Whyte suggests "that the time has arrived for the gradual 

development of a comprehensive physical theory of the structural 

hierarchies of nature, perhaps a geometrical physics of clusters, nested 

structures, and nuclei of atoms and crystals, etc., including the processes 

which produce these. And of the biophysical hierarchies too, followed 

later by the social" (Whyte, 1969a, pll). This is the precursor of thought in 

the development of the frameworks that follow in this chapter. 

6.5 Ludvig von Bertalanffy (1952, 1955, 1968) 

Ludvig von Bertalanffy wrote on levels in the early 1950s (1952, 

1955, and 1968) beginning with his book entitled: Problems of Life (1952). In 

Problems of Life von Bertalanffy proposed a hierarchy of statistics; that all 

laws of nature are of a statistical nature" and that "science as a whole 

appears as a hierarchy of statistics; that "they are statements about the 

average behaviour of collectives" (von Bertalanffy, 1952, p.172). The 

hierarchy he presented in this work was as follows: 

• A "statistics of microphysics: that is, of those phenomenon 

where a great number of elementary physical units is 

concerned;" 
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• A second level ... "by the laws of macrophysics, that is of those 

phenomena where a great number of elementary physical units 

is concerned." 

• A third level "represented by the biological realm .... we can 

state overall laws for the biological system as a whole, 

foregoing determination of the individual physico-chemical 

processes comprised", and 

• A fourth level, "represented by "the laws that apply to supra

individual units of life. e.g. the growth of populations, or for the 

incidence of death within a human population." (von 

Bertalanffy, 1952, p.172-3). 

This hierarchy represents an increase in the degrees of freedom 

within the system i.e., different possibilities are left open to the individual 

events (ibid, p175). 

His other work on a hierarchical functional representation is 

included in this section as an interpretation of Boulding's work from 1956. 

His other more notable work on general systems theory began in the 

1940s as seen in the section on Auguste Comte earlier in this chapter. 

von Bertalanffy thought that a "general theory of hierarchic order 

... will be a mainstay of general systems theory" (von Bertalanffy, 1968, 

p.28) and presented an interpretation of the levels of Boulding's Skeleton in 

his book on General System Theory (1968). von Bertalanffy's interpretation 

of the Skeleton drew from the levels stated by Boulding and the 

description and examples as well, but added a column and note exploring 
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the limits of current knowledge and development within disciplines of 

theories and models to adequately address the content of each of 

Boulding's levels in the Skeleton. It is for this reason, a similar outcome to 

one shown later in this thesis, that von Bertalanffy is included in this 

section. While he has not created his own framework of hierarchic order, 

he is included here for his own interpretation of the Skeleton. 

Table 6.2 Skeleton of Science (von Bertalanffy, 1968, pp.28-9) 
An informal survey of main levels in the hierarchy of systems. Partly in 
pursuance of Boulding (1956). 

LEVEL DESCRIPTION AND THEORY AND MODELS 
EXAMPLE 

Static Atoms, molecules, crystals, e.g. structural formulas of 
structures biological structures from chemistry; 

the electron-microscope to crystallography; 
the macroscopic level anatomical descriptions 

Clockworks Clocks, conventional Conventional hhySiCS each 
machines in general, solar as laws of mec anics 
systems (Newtonian and 

Einsteinian) and others 

Control Thermostat, servo- Cybernetics; feedback and 
mechanisms mechanisms, homeostatic information theory 

mechanism in organisms 

Open Flame, cells and organisms (a) Expansion of 
systems in general physical theory to 

shstems maintaining 
t emselves in flow of 
matter (metabolism). 

(b) Information 
storage in genetic code 
(DNA) 

Connection of (a) and (b) 
presently unclear 

Lower "Plant-like" organisms: Theory and models almost 
organisms Increasing differentiation of lacking 

system (so-called "division 
of labor" in the organism); 
distinction of reproduction 
and functional individual 
("germ track and soma") 
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Animals Increasing importance of Beginnings in automata 
traffic in information theory (S-R relations), 
(evolution of receptors, feedback (regulatory 
nervous systems); learning; phenomena), autonomous 
beginnings of consciousness behaviour (relaxation 

oscillations), etc 

Man Symbolism; past and future, Incipient theory of 
self and world, self- symbolism 
awareness, etc., as 
consequences; 
communication by 
language, etc. 

Socio-cultural Populations of organisms Statistical and dynamic 
systems (humans included); symbol- laws in population 

determined communities dynamics, sociology, 
(cultures) in man only economics, possibly 

history. Beginnings of a 
theory of cuI tural systems. 

Symbolic Lan~uage, logic, Algorithms of symbols 
systems mat ematics, sciences, arts, (e.g. mathematics, 

morals, etc. grammar); "rules of the 
game" such as in visual 
arts, music, etc. 

"N.B.-This survey is impressionistic and intuitive with no claim for 
logical rigor. Higher levels as a rule presuppose lower ones (e.g. life 
phenomena those at the physico-chemical level, socio-cultural phenomena 
the level of human activity, etc.); but the relation of levels requires 
clarification in each case (d. Problems such as open system and genetic 
code as apparent prerequisites of "life"; relation of "conceptual" to "real" 
systems, etc.). In this sense, the survey suggests both the limits of 
reductionism and the gaps in actual knowledge." (von Bertalanffy, 1968) 

6.6 Kenneth Boulding (1956) 

Kenneth Boulding was a co-founder of the Society for General 

Systems Research in (SGSR) 1954. In 1956 Kenneth Boulding wrote The 

Skeleton of Science and in that paper he proposed a practical framework for 

studying and integrating the knowledge between different disciplines. He 

began his training in economics, but from the pull towards the thinking 

and work of the generalist was evident from a very early age. 
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This section discusses the hierarchy of system complexity that 

Boulding proposed in his article General Systems Tllinking - Tile Skeleton of 

Science, originally published in Management Science, 2 (1956), pp. 197-208, 

and also to explore the development of the thought behind the writing of 

that article. The paper will also address the implications the Skeleton has 

for systems theory and practice and specifically advances, or lack thereof, 

in general systems research. The Management Science article came from 

earlier work done on the The Image, written during Boulding's residency at 

the Stanford University Center for Advanced Study in the Behavioral 

Sciences in 1954-1955. 

Boulding designed his framework to reflect that different 

disciplines are bodies of knowledge that focus on the investigation of a 

particular unit. He further proposed that each discipline had its own 

measurement, experimentation, and evaluation techniques. Therefore 

simply transferring individual models and languages of description from 

one level of unit-analysis to another would lead to an inadequate 

representation: that lower-level (e.g. biological) techniques would not 

adequately describe higher-level (e.g. societal), more complex, units of 

investigation (Boulding, 1956). The underlying theme in Boulding's 

research and writing was the search for governing principles, rules and 

system structures. He admitted to "a secret and insidious passion for 

generality and for system" (Kerman, 1974). He desired to find some 

system of measurement applicable to the general field of social systems. 

"Metaphor is his natural mode; it seems to come as easily as 

breathing. But perhaps one of the wildest stretches of 

imagination occurs in his description of the gravimeter. If, 
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he suggests, the physical world were as difficult to predict as 

social systems are, with the gravitational constant changing 

as rapidly as do such vital quantities as the price level or the 

range of the deadly missile, 'we would literally never know 

how to get out of bed. On Monday we fly through the 

window and Tuesday we would crack our head on the floor 

... we would have to have a gravimeter by the bedside to 

tell us before we even got up whether to make a desperate 

leap or a gentle movement ... We desperately need a social 

systems equivalent of the gravimeter by the bedside.''' 

(Kerman, 1974) 

Boulding's proposal for a social-systems gravimeter was the 

"Skeleton of Science", consisting of nine levels of organization showing an 

ever-increasing complexity. In Tile Skeleton of Science Boulding describes 

two possible aims of GST: 

"it aims to point out similarities in the theoretical 

constructions of different disciplines, where these exist, and 

to develop theoretical models having applicability to at least 

two different fields of study. At a higher level of ambition, 

but with perhaps a lower degree of confidence it hopes to 

develop something like a "spectrum" of theories-a system 

of systems which may perform the function of a "gestalt" in 

theoretical construction. Such "gestalts" in special fields have 

been of great value in directing research which they reveal" 

(Boulding, 1956, pI97). 
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So in high ambition/low confidence Boulding proceeds to propose 

two ways of attacking the construction of a "system of systems": either as 

a series of relationships or as a hierarchy (based on empirical 

theories/ models) of empirical units also seen as an hierarchical 

progression of increasing complexity of information. 

Below the surface of this structure therefore, there are at least four 

different frameworks to be found with the skeleton. The first three 

frameworks address Boulding's thoughts of an hierarchical description of 

systems, while the fourth framework addresses the series of 

interrelationships that are perceived by the observer of the system. 

• the first is that the structure simply explains the ever-increasing 

complexity of phenomenon 

• the second, and the one seen most clearly in the Skeleton, is that 

the structure develops ever more complex levels of systems 

• the third is that of a structure of progressively more complex 

models for describing what is happening at those system levels, 

and 

• the fourth is that of the increasing complexity of the image of 

the world held at each level of the Skeleton and how that image 

is observer-dependent (or level-dependent) in its interpretation 

of its incoming messages and in perceiving the 

interrelationships between the parts of a level, or systems 

levels. 
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The Nine Levels of Boulding's Skeleton of Science 

The frameworks presented here are from Mingers (1997). These 

tables explain the characteristics of each level of the framework. In the 

first table the disciplines are shown as Boulding presented them, ascribing 

specific disciplines to each level of the framework depending on the unit 

of their investigation were the disciplines in 1956 and newer disciplines 

could be added at every level in 1998, e.g. ecology at either level 7 or 8, 

and neurobiology at level 7. 

Level Description Characteristic Example Discipline 

Structures and Static, spatial pattern Bridge, mountain, Descriptive elements 
frameworks crystal, atom of all disciplines 

2 Clockworks Predetermined motion Clocks, machines, Physics, astronomy, 
solar system engineering 

3 Control mechanisms Closed-loop control Thennostat, Cybernetics 
homeostasis 

4 Open systems Structurally self- Flames, cells Theory of metabolism 
maintaining 

5 Genetic-societal Society of cells, Plants Botany 
systems functional parts 

6 Animals Nervous system, self- Birds and beasts Zoology 
awareness 

7 Humans Self-consciousness, Human beings Biology, psychology 
knowledge, language 

8 Socio-cultural systems Roles, communication, Families, boy scouts, History, sociology, 
values clubs anthropology 

9 Transcendental Inescapable God? Philosophy, religion 
systems unknowables 

Figure 6.4 Boulding's Skeletoll of Sciellce (from Mingers, 1997, p306) 

Figure 6.5 on the next page is taken from Mingers (1997). Mingers 

used and modified the Boulding Skeleton of Science (1956) and offers the 

additional specification of types of relations for each of the levels and 

updates the characteristics in light of new developments in description 

since 1956. Mingers (1997) first changes the descriptions of Boulding's nine 
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levels to more closely describe the organisation of the system in terms of 

its different types of internal and external relationships. This adds clarity, 

but the work proceeds then to change and relate the levels of the Skeleton 

to increasing levels of complexity using terms from autopoiesis. This was 

done to escape the need for defining a scale of complexity, but it changes 

the Skeleton from addressing disciplines into a more general taxonomy 

and it mixes types by equating physical systems with biological (or living) 

systems, whereas it is not possible to describe a corporation as an actual 

living system except as an analogy (Checkland, 1981) or metaphor. 

Level Description Characteristic Type of relations Example 

Structures and Static, spatial patterns Topology (where) Bridge, mountain, 
frameworks table, crystal 

2 Single mechanistic Dynamic, pre- Order (when) Solar system, clock, 
systems determined changes, tune, computer 

processes 

3 Control mechanisms, Error<ontrolled Specification (what) Thermostat, body 
cybernetic systems feedback, information temperature system, 

auto-catalytic system 

4 Living systems Continuous self-
production 

Autopoietic relations Cell, amoeba, single-
celled bacteria 

5 Multicellular system Functional Structural coupling Plants, fungi, moulds, 
differentiation between cells (Second- algi 

order autopoiesis) 

6 Organisms with Interaction with Symbolic, abstract Most animals (except, 
nervous systems relations relations e.g., sponges) 

7 Observing systems Language, self- Recursive, self-referential Humans 
consciousness relations 

8 Social systems Rules, meanings, Structural coupling Families, organizations 
norms, power between organisms 

(third-order 
autopoiesis) 

9 Transcendental 
systems 

Figure 6.5 Minger's Adaptation of Boulding's Skeleton of Sciellce (from 
Mingers, 1997, p307) 

The descriptions of each of the levels are as follows, with text 

extracted and summarised from the Skeleton of Science (Boulding, 1956). 
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The first level is that of the static structure, e.g. the jigsaw puzzle, 

the picture or the statue, or even the atom and molecule. The world of 

static structures is the world of things, trees, houses, land, roads, oceans, 

and planets (Boulding, 1956). 

The second level is the level of the clockwork. This is the level of 

the predetermined dynamic structure repeating its movements because of 

some simple law of connectedness among its parts. This is the world of 

mechanics (Boulding, 1956). 

The third level is the thermostat or homeostatic control 

mechanism. These mechanisms consist of a sensor, a control, and an 

effector. Homeostasis, which was first coined by the physiologist Cannon, 

describes the control systems operating in all biological systems 

(Boulding,1956). 

The concept of the image, (which will be explained in greater detail 

following this section), begins at this third level where even the 

thermostat must have an image of the outside world so that it can control 

the difference between the normal, or goal, behaviour and any deviation 

from that goal (Boulding, 1956). 

The fourth level of the skeleton is the cell, which is the simplest unit 

of life. This level differs from the previous level in that it is an open 

system unlike the closed-system control mechanism, i.e., it maintains its 

structure in the midst of a throughput of chemical material. The cell also 

has knowledge of its environment, like the thermostat above, but it has 
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the additional capability of being able to interpret the information it 

receives into the form of a knowledge structure (Boulding, 1956). 

The fifth level is the botanical level. A plant is a society of cells, with 

an intricate structure and division of labour. The behaviour of plants can 

only be explained on the assumption that they build the messages 

received from the environment into some kind of a simple image. Plants 

know when to do certain things in relation to their environment, e.g. 

seeding, flowering, and following the seasons (Boulding, 1956). 

The sixth level is that of the first animal structures, not only cell 

societies with division of labour, growth, and the simplest images of time, 

but also cell societies with something like awareness and mobility, sleep 

and waking times, and perhaps even the simplest of self images 

(Boulding, 1956). 

"Corresponding to this increased capacity for absorbing 

information, there is an increased complexity of the image 

and a greatly increased capacity for learning. Plants mutate, 

but animals actually learn." (Boulding, 1961) 

The seventh level is that of the human level. Boulding states that 

man's capacity for gathering sensory information is not that much 

different from the animals at lower levels. What is different however, "is 

man's capacity for organizing that information into large and complex 

images. (Boulding, 1956) 

The human level of organization has the capacity for language, for 

recording, for an image of time (past, present and future); not possessed 
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by prior levels of organization. "The human also has self-awareness; man 

knows that he knows." (Boulding, 1956) 

The eighth level is that of the social organization, a level that along 

with the ninth, and final, level, were not explicitly discussed or developed 

in The Image, but were included in the later article in Management 

Science. The level of social organization consists of the "role", "which is 

that part of the person which is concerned with the organization or 

situation in question, and it is tempting to define social organizations, or 

almost any social system, as a set of roles tied together with channels of 

communication." (Boulding, 1956) 

The ninth and final level is the level of the transcendental system, 

the level of the unknowable, the absolute, and the level of questions 

without answers. At this level, Boulding has very little description or 

explanation of the structure of a transcendental system (Boulding, 1956). 

Boulding is not the only systems thinker to develop such a 

hierarchy, but he was one of the first to do so in the 1950's. While other 

systems theorists, notably James Miller, also developed a hierarchical 

approach to living systems and extensively developed that in further 

writings, Boulding never returned to the Skeleton in his later writings. 

Boulding designed his skeleton to reflect that different disciplines 

are bodies of knowledge that focus on the investigation of a particular 

unit. He further proposed that each discipline had its own measurement, 

experimentation, and evaluation techniques. Therefore simply 

transferring individual models and languages of description from one 
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level of unit-analysis to another would lead to an inadequate 

representation: that lower-level (e.g. biological) techniques would not 

adequately describe higher-level (e.g. societal), more complex, units of 

investigation (Boulding, 1956). 

Checkland writes (where italics denote the additional unit required 

at the next higher level of the framework): 

"To specify a structure, length and perhaps mass are 

needed; clock-works require lengths, masses, and time; a 

thermostat specification requires lengths, masses, times, and 

a measure of information. But thereafter, not surprisingly, this 

essentially reductionist approach breaks down, and the 

problem remains that we have no adequate account of 

systemic complexity (Checkland, 1981, p106). 

While not provable objectively or quantitatively, Boulding does 

conceptually address both hierarchy and the increasing complexity of the 

subject matter of the disciplines, and recognises that with each new level, 

more complex models and languages of description are required. 

Although Boulding cannot prove the boundaries between the 

disciplines and the units of investigation in his framework he at least does 

not ignore that this is a requirement. Instead he concludes that above level 

4 of his framework there is no adequate measurement of the increase in 

complexity. This produces a valid warning that "we should never accept 

as final' a level of theoretical analysis which is below the level of the 
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empirical world which we are investigating'" (Checkland, 1981, p104). For 

instance, in management science: 

"During and after the second World War ... the development 

of cybernetics put emphasis on 'level 3' feedback control 

systems. Most recently there has been a considerable 

attempt to bring in behavioral science in order to treat 

management problems at levels 7 and 8. Thus the historical 

development of management science can be seen as an 

attempt to treat its problems as being those of ever more 

complex systems. This can be a useful perspective. It serves 

as a reminder, for example, that a typical management 

science model constructed in terms of multiple interacting 

feedback loops, even if complicated, is only a level 3 model 

and hence can cover only certain aspects of a management 

problem at level 8. Management scientists have been known 

to claim more." (Checkland, 1981, p106) 

It is acknowledged that this is a specific critique from the 

perspective of Checkland concerning the nature of cybernetic systems as 

they were developed in the 1940s and 1950s, and that the work of Beer, 

for example, adds depth with the addition of Beer's work in control 

mechanisms within social systems and a full theoretical framework 

explaining in detail issues of control, communication and adaptation in 

organisations (1979, 1981, 1985). 

The fourth framework seen within Boulding's Skeleton, that of the 

increasing complexity of the image of the world held by each level of his 
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structure and how that image is observer-dependent (or level-dependent) 

in its interpretation of its incoming messages, comes from the work 

Boulding was doing with his writing in The Image (1961). 

To briefly explain Boulding's idea about image: the image 

determines the behaviour of the entity and is built up as a result of all the 

past experiences of the holder of the image. Messages are received by the 

entity's image through its value filters and they can either be ignored, 

added to the image, or radically restructure the image depending on the 

values placed on the incoming messages by the entity. Values are very 

important in determining the impact of any message on the image. 

"The message which comes through the senses is itself 

mediated through a value system. We do not perceive our 

sense data raw; they are mediated through a highly learned 

process of interpretation and acceptance. What this means is 

that for any individual organism or organization, there are 

no such things as 'facts'. There are only messages filtered 

through a changeable value system. Part of our image of 

the world is the belief that this image is shared by other 

people like ourselves who also are part of our image of the 

world. e.g. If a group of people are in a room together, their 

behavior clearly shows that they all think they are in the 

same room." (Boulding, 1961, p.14) 

This is the problem of the observer in the system and deals directly 

with Checkland's concern that there is no definition of the scales for 

defining systems complexity. If the messages received are interpreted by 
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each of Boulding's entities through individually-determined value filters 

then no two entities above the mechanistic second or third levels could 

hope to agree exactly on the incoming data, its interpretation, the size of 

gaps between levels, or even the drawing of the boundaries of those 

levels. There could be no agreed-on, absolute, mathematical yardstick for 

developing models or descriptions at Boulding's upper levels of the 

Skeleton. 

So it is interesting that while we can look at Boulding's attempt to 

define a systems structure and feel that it may be intuitively correct, it is 

also not surprising that because we are at a high level of complexity in 

that structure, and at that level we have a very complex and individual 

image of our incoming world, we cannot hope to reach a consensus 

concerning an absolute definition for the structure of these higher levels 

and the models and methods for exploring those higher levels. 

However, while not provable objectively or quantitatively, 

Boulding does conceptually address both hierarchy and the increasing 

complexity of the subject matter of the disciplines, and recognises that 

with each new level, more complex models and languages of description 

are required. So, although Boulding cannot prove the boundaries between 

the disciplines and the units of investigation in his framework he at least 

does not ignore that this is a requirement. Instead he concludes that above 

level 4 of his framework there is no adequate measurement of the 

increase in complexity. Systems theory can be criticised for its inability to 

develop credible models and languages of description for those levels that 

involve living systems (level 4 and above). This is a valid critique and 

many practical consequences such as professional reputation and funding 
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considerations depend on the validity of the research content as judged by 

those within the dominant paradigm. There is the danger that if non

scientific models were proposed for interventions at the higher levels of 

the Skeleton, then the results of those interventions would find credibility 

in the scientific community a difficult achievement. 

Boulding's Skeleton does feel intuitively correct. The problem of 

increasing complexity in image, message filtering and observer

dependency at the higher levels of the Skeleton will continue to frustrate 

the search for a working, valuable, social-science gravimeter. It may also 

explain the lack of specific follow-up work on the Skeleton by Boulding 

and other writers in the field of general systems theory. 

This thesis cannot provide the missing boundary definitions and 

measurements for the complexity at the higher levels of the framework, 

but it can carry Boulding's warning into the implementation and 

evaluation in later chapters in this thesis. 

6.7 Donna Wilson (1969) 

Donna Wilson was one of the organisers with Albert G. Wilson and 

1. 1. Whyte for the conference that produced Hierarchical Structures 

(1969). Wilson's contribution was a survey of the existing literature in 

hierarchical structures and the reporting of a typology of hierarchical 

structures from the work of Bunge (1960) that is summarised in figure 6.6. 
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Figure 6.6 Uses of the Term Level (From Levels: A Semantic Preliminary, 
Bunge 1960) 

Wilson's analysis of hierarchy was sorted into three categories: 

hierarchy as a concept; hierarchy in nature; and hi erarchy in art fact 

(computer systems and modelling). 

In the first category of hierarchy as a concept, Wilson places Simon, 

Weaver, Koestler, Gerard, Whyte (who traced the concept historically in 

his 1969 book) stating that the term 'hierarchy' has been important in 

biological research since only about 1910, Bunge (see figure 6.6), Grene 
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(1967) who proposed that a hierarchy was needed to account for human 

experience in an adequate manner, 

The second category of hierarchy in nature included those "works 

whose subjects were 1) physical e.g. fundamental particles, molecules, 

crystals and cosmic aggregates, 2) biological, from virus structures to 

human nervous system, and 3) geometrical, aggregates resulting from 

close-packed polyhedra" (D. Wilson, 1969, p291). This group includes the 

work of Paul Weiss whose ideas "that as we go down the ladder between 

telescopic and microscopic vision, we gain precision but lose perspective" 

(ibid). This loss of perspective means that the inter-relationships between 

the parts of the system are no longer in focus, and the solution is to 

investigate complex systems using a holistic approach, looking for those 

patterns and behaviours of the system that would otherwise be missed if 

only the individual parts were studied (Weiss, 1969), 

The last category is that of artefact, which included software; 

hardware; organizations of data (files, management schemes); cognition 

(dealing with knowing and pattern recognition); and epistemology 

(classifying knowledge and disciplines) (D. Wilson, 1969, p.291). 

Wilson's philosophical approach to studying hierarchy is not stated 

in her writing, but since there is also no discussion of an interpretive or 

descriptive process to discovering hierarchy acknowledged in her text, 

then Wilson has been placed within this chapter with the functionalist 

paradigm. 
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6.8 Paul Weiss (1969, 1971) 

Paul Weiss contributed to the hierarchy conference held in Austria 

in 1968 (publication, 1969), and published his book Hierarchically Orgallized 

Systems in Theory and Practice (1971) incorporating that previous 

presentation. Weiss discussed the nature of science and the limitations in 

the way it goes about studying the universe. He researched units and 

their properties, discussing the distinction between parts and wholes 

(Weiss, 1971). 

His functionalist philosophical position in this chapter is based on 

his statement that: "My prime object here is to document that certain basic 

controversies about the nature of organisms and living processes, which 

have long failed to melt away in the heat of argument (e.g. reductionism 

versus holism), readily vanish in the light of realistic studies of the actual 

phenomena, described in language uncontaminated by preconceptions, In 

this light (!) the principle of hierarchic order in living nature reveals itself 

as a demonstrable descriptive fact, regardless of the philosophical 

connotations that it may carry" (Weiss, 1969, p.4). 

He believed that taking living organisms apart and putting them 

back together again did not yield a necessary and sufficient explanation of 

the behaviour of even the most-simple living system (Weiss, 1971, p7). 

Why parts function within the whole, despite their individual 

constructions, was one of the foci of his work. He discussed the 

implications of the statement about the whole being greater than the sum 

of its parts as being not a mathematical implication but rather that 

"more": "does not refer to any measurable quantity in the observed 

systems themselves; it refers solely to the necessity for the observer to 
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supplement the sum of statements that can be made about the separate 

parts by any such additional statements as will be needed to describe the 

collective behavior of the parts, when in an organized group. In carrying 

out this upgrading process, he is in effect doing no more than restoring 

information content that has been lost on the way down in the 

progressive analysis of the unitary universe into abstracted elements" 

(Weiss, 1971, p.ll) [i.e. in the process of reductionism]. 

Weiss developed a model to demonstrate his thesis that hierarchy 

was a biological necessity for the maintenance of life in living systems. His 

model progressed from the living cell, through organelles (subsystems) 

and up in the opposite direction to suprasystems. He also included a 

discussion of the brain as a system. His model is illustrated in figure 6.7. 

~----------TISSUE-----------J 

'-------------ORGANISM -----------' 

----------------ENVIRONME NT------------

Figure 6.7 Interactive Relations among the Hierarchically Ordered 
Subsystems of an Organism (Weiss, 1968) 
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The use of his terminology and framework is similar to the one 

developed by Miller in his work on Living Systems, in section 6.9. It is 

similar also to the work of Herbert Gutman, another participant in the 

Huntington Beach conference who wrote on structure and function in 

living systems (Gutman, 1961, 1964, 1969). 

6.9 Howard Pattee (1973) 

In his chapter in his edited book Hierarchy Theory, (1973) :Howard 

Pattee explored the physical basis for the origin of life through the 

discipline of physics, which he acknowledges was not the usual approach 

since hierarchical structures were more commonly explored through 

biology and ecology at that time (Pattee, 1973). Pattee states that the 

purpose of his book is "to clarify relationships between parts and wholes 

of hierarchical systems from the perspectives of basic physics and biology" 

(Pattee 1973). 

He found he could not escape the problems of hierarchical control 

in his research into the origins of life and so wrote the chapter liThe 

Physical Basis and Origin of Hierarchical Control" (1973). He wrote: "to 

understand origins we must begin at a simple enough level so that 

hierarchical controls are not already inherent in the behavior of the 

system" (Pattee, 1973, p.75). This may have been at odds however with 

the principles of hierarchical organisation, in that even at the simple levels, 

the governing principles of hierarchy, of control and constraint, would still 

be operating. 

One of the themes in his book describes the necessity of using 

several levels of description to extract significant data from a system since 

174 



"what is true at a lower level does not usually give a clear picture of the 

upper level" (Pattee, 1973). This point is also taken up in the work of Allen 

and Starr (1982) seen in this chapter of this thesis. Allen and Starr explain 

that the behaviours and structures of higher levels cannot be predicted by 

the behaviours of the lower levels due to differences in scale and filters. 

He was also interested in the functional simplicity of complex 

systems and the "apparent paradox that hierarchical controls both limit 

freedom and give more freedom at the same time. The constraints on the 

genetic code on ordinary chemistry make possible the diversity of living 

forms. At the next level, the additional constraints of genetic repressors 

make possible the integrated development of functional organs and 

multicellular individuals" (Pattee, 1973, p.73). This pattern continues with 

social, legal and political levels. So, he equated the search for the physical 

basis for the origin of life with the same control constraints that allow free 

living matter to evolve along innumerable pathways" (p.75). 

He found three criteria in these investigations: number, force and 

time scales: 

• Levels -- "the atom, the molecule, the crystal, and the solid can 

be distinguished as levels by the criterion of number; that is, 

each level is made up of a large collection of the units of the 

lower level." (p.76) 

• Forces - "a physical hierarchy of forces underlying these levels, 

the strongest forces being responsible for the smallest of lowest 

level structures. The strongest force holds together the nuclei of 

175 



the atoms, and the weakest force, gravity, holds together the 

largest bodies of matter." (p.76) 

• Time scales - "a hierarchy of dynamical time scales, which may 

be associated with the levels of forces, the shortest time with the 

strongest force and smallest structures, and the longest time 

with the weakest force and largest structures." (p.76) 

These interactions of levels, forces and timescales lend themselves 

to mathematical equations for the level of the hierarchy under 

investigation and relate to the term of "near-decomposability" coined by 

Simon (Pattee, 1973). Pattee was also vexed with the structure-function 

problem, understanding that there were serious disagreements on the 

interrelationships between these two states. He also defined in this article, 

control and constraint in hierarchy that are core principles, explicit in the 

description of a hierarchy (interpretive) although not explored but more 

of a given in hierarchy frameworks (functionalist). 

The problem with control was "find[ing] how to add constraints 

without giving up all the degrees of freedom in an entity. What we need 

for a useful control system is a set of constraints that holds between 

certain degrees of freedom, but that does not lead to completely rigid 

bodies" (Pattee, 1973, p.83). These control systems have two conditions: 

"First, an effective control event cannot be simply a passive, spatial 

constraint, but must actively change the rate of one particular event, 

reaction, or trajectory relative to the unconstrained rates. . .. Second, the 

operation of the constraint must be repeatable without leading to the 

freezing up of the system." (Pattee, 1973, p.83-4). 
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Constraint he defines as "a forcible limitation of freedom". (p.8S). 

After debate he states that" a hierarchical constraint is established by a 

particular kind of new rule that represents not merely a structure but a 

classification of microscopic degrees of freedom of the lower level it 

controls" (p.89). Finally, he states that: "we cannot understand the nature 

of biological hierarchies simply by a finer look at molecular structure, nor 

by application of non-equilibrium statistical thermodynamics. While each 

of these physical disciplines is useful for describing a particular level of 

biological organization, hierarchical control operates between levels and is 

therefore a problem of the nature of the interface between levels" (p.105). 

Pattee's approach to the classification of hierarchy and the 

understanding of the interfaces between levels rests on three things: 1) 

there must be a classification of detail, a detailed description of the 

microscopic dynamics of the elements; 2) an optimum constraint that is 

evaluated by the effectiveness of the function of the entity; and 3) 

statistical closure reflecting the "indefinite capability" of biological 

organisations "to evolve new functions and new hierarchical levels of 

control while maintaining a relatively fixed set of elementary parts at each 

level." (p.107) 

Pattee does not believe that such a physical theory for the 

explanation of the origins of life currently exists but for the reason that he 

proposes this explanation should be statistical, mathematical and based in 

physical science, his work has been placed in the functionalist category of 

this thesis. 
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6.10 James Miller (1978) 

James Miller's framework was developed over many years of 

working within a combination of fields in the natural and social sciences, 

leading not only to this work in living systems theory but also to the 

origination of the discipline of behavioural science. His work is an attempt 

to explain living systems in both the natural and social spheres. The 

primary text of this work is Living Sys tems (1978) which was 

supplemented by an overview of his work in More t!zan the Sum of the Parts 

in 1992 and several other articles that added the twentieth subsystem (the 

timer) to the framework, and those where he and Jessie Miller (his wife) 

have discussed further implications and applications of this framework. 

Miller's framework has been used widely in systems applications, most 

notably in the work of Simms (1971, 1983, 1999, and 2006 (in press», Tracy 

(1989, 1994), Bailey (1990, 1994, 19992001a,b; 2005) and Swanson (1989, 

1997). 

Miller stated that "LST demonstrates that living systems exist at 

eight levels of increasing complexity: cells, organs, organisms, groups, 

organizations, communities, societies, and supranational systems" (Miller 

and Miller, 1992). The community was a later addition to the framework 

first presented by Miller in 1978. This framework is shown in figure 6.8. 
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Figure 6.8 Miller's LST 'Fray-Out" (Miller, 1978, p.4) 
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The components of each higher level in the system are themselves 

systems at the previous level, lower in the framework, i.e. organs are 

individual systems at the level of the organ but are subsystems at the next 

higher level of the organism. Each level of the framework has critical 

subsystems (twenty of them) that allow the system to perform 'essential 

processes' within that level of the framework of living systems. An 

example of the subsystems of a living system, shown interacting with 

other representations of living systems, is seen in figure 6.9. 

-- --- ---- ... 

' -- - ---
~~-

;1 i~ \, 

---, 
, 
\ 
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I , 

Figure 6.9 A Generalized Living System Interacting and Inter
communicating with two others in its Environment (Miller, 1978, p.3) 
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The eight levels of increasing complexity are the result of the 

evolving of living systems into ever more increasingly complex entities. 

This evolving happens, 

"by a process of fray-out in which the larger, higher-level 

systems developed increasingly more complex components 

in each subsystem than those below them in the hierarchy of 

living systems. The cell membrane, for example, carries out 

many processes that, at higher levels, require many 

components. Fray-out can be likened to the unravelling of a 

ship's cable. The cable is a single unit but it can separate into 

the several ropes that compose it. These can unravel further 

into finer strands, strings, and threads" (Miller and Miller, 

1992). 

The twenty critical subsystems that allow the functioning of living 

systems at each of the levels are shown in figure 6.10 and the symbols 

used by researchers using living systems theory are shown in figure 6.11. 

These symbols are used in representing the processes happening in a 

living system being studied and are used to explain the detail of those 

processes. 
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The 20 Critical Subsystems of 8 Living System 
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Figure 6.10 The Twenty Critical Subsystems (Miller and Miller, 1992, p.4) 
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Figure 6.11 Living Systems Symbols (Miller and Miller, 1992, p.5) 

Miller's "Living Systems Theory" (1978, 1992) i mor than a imple 

framework of the hierarchical description of living sy t m Th 

description of these eight levels and the d tail of the sub yst ms and 
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processes of these components requires 1100 pages for their explanation. 

LSI is the most-detailed attempt to present a general theory to explain the 

complexity of living systems. LSI is a biological description of entities that 

are "complexly structured open systems" (Miller, 1992). As in all such 

cybernetic systems, these entities have inputs, outputs, transformations, 

and feedbacks regarding the processing of matter, energy, and 

information. 

It does present a hierarchical-ordered structure as an explanation of 

increasing complexity from the level of the cell to the level of the 

supranational. And it adds the dynamics of the processes within and 

between the levels, as would those of interpretive hierarchy researchers. 

However, the final decision to place Miller's work within this 

functionalist chapter of the thesis is based on the philosophical position 

underpinning Miller's approach that levels represented are fixed by his 

framework of eight levels and twenty subsystems. You begin with an 

entity to explore, a system of interest, but Miller's single interpretation for 

the structure and process of every possible level is already fixed and 

predetermines the research resulting from the choice of scale for studying 

that system of interest. Miller's framework is superimposed as a 

description of what you are researching. In a sense, the observer is there, 

but is unable to act independently in describing the system. His or her 

choice of describing the system should lead to the discovery of the levels 

and parts of the system, highly dependant on the choices and 

underpinning philosophy of that observer. It is the observer who does the 

drawing and explanation of what is seen and this is different from fitting 

the systems into Miller's set of eight levels and twenty subsystems. 
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In presenting this explanation of living systems, Miller was an 

observer himself at the beginning of his research. He did make an 

interpretation of a 'living system' as an interpretive would do, as shown in 

the next chapter. However, Miller's work then becomes the fixed 

structure and processes that are used by following researchers applying 

this framework and that is why his work remains in this section on 

functionalist hierarchical systems approaches. 

6.11 Arvid Aulin (1982,1989) 

Two of the books Arvid Aulin wrote were: Cybemefic Laws of Socinl 

Progress in 1982, and The Foundations of Mathematical Systems Dyllnmics in 

1989. Aulin's work investigated the development of mathematical 

theorems and models for explanation of complex systems and he was 

particularly interested in using these methods for the understanding of 

the acts of individuals and social systems. 

One of his proposals is called The Law of Requisite Hierarchy and 

this states: " ... the lack of regulatory ability can be compensated to a certain 

extent by greater hierarchy in organization" (Aulin, 1982, pllS). 

The more complex a system, the more regulation by increasing 

numbers of levels of organisation are needed to manage this complex 

system. This underpins the statements of Allen for example, when he says 

that if more than one level of description is needed to adequately describe 

a system it can be classed as a complex, rather than a simple, system. 

Following from this, and reversing the concept, it is the aim of many 

practitioners in management in particular, to reduce or eliminate 
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hierarchy in organisations and social systems. Addressing this, Felix 

Geyer wrote: 

"However, the need for hierarchy decreases if this 

regulatory ability itself improves - which is indeed the case 

in advanced industrial societies, with their well-developed 

productive forces and correspondingly advanced 

distribution apparatus (the market mechanism). Since 

human societies are not simply self-regulating systems, but 

self-steering systems aiming at an enlargement of their 

domain of self-steering, there is a possibility nowadays, at 

least in sufficiently advanced industrial societies, for a 

coexistence of societal governability with ever less control, 

centralized planning and concentration of power" (Geyer, 

1994, pl0). 

In eliminating or reducing levels within the system is to be possible, 

then the balance between the need for requisite hierarchy with the 

management of the system's requisite variety has to be addressed. This is 

possible but requires additional organisation, the input of additional 

matter, energy, or information to a system to reverse entropy, as 

illustrated by Geyer. The management term 'working smarter' comes to 

mind in summarising AuIin's concepts. 
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6.12 Lenard Raphael Troncale (1972, 1978a,b, 1981, 
1982a,b, 1984, 1987, 1988, 1990, 1993) 

Len Troncale has researched in general systems for over thirty 

years while working at California State Polytechnic University in Pomona 

(CSUP), California where he founded and maintains the work of the 

Institute for Advanced Systems Studies. One of his major products at 

CSUP has been a programme of integrated studies in systems, which 

satisfies the general education credits requirement of the undergraduate 

bachelor's degree at CSUP. His statement about this programme of 

general education is: 

"Across a decade of work sponsored by the U.S. National 

Science Foundation, the Integrated Science General 

Education (ISGE) project has sought to define the key 

features of 80 systems processes like hierarchical structure 

and function. The purpose of finding these key features is to 

enable those not working in systems science, new to 

systems science, or students of science in general to "sec" 

hierarchical form and pattern in newly encountered cases in 

the natural world and society. Currently, the list of key 

features for hierarchy includes (1) "inhomogeneity", (2) 

"sequence of levels", (3) "gaps" between the levels, (4) 

"clustering", (5) "subunit-unit" / or / "subsystem-system" 

relations", (6) "emergence", (7) "self-similarity", (8) 

"potential fields", (9) "subsumption", and (10) "directional 

parameter trends across levels." Distributions of entities that 

have all of these characteristics may be tentatively described 
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as hierarchical. The ISGE project includes text, graphic logo's 

and multimedia descriptions of each ID Feature" {Troncale, 

2007, personal interview}. 

Part of his research has also involved the study of hierarchy theory 

from the point of view of developing the core principles of hierarchy not 

only as they relate to hierarchy itself, but also as those principles are 

discovered and applied in other areas of systems: i.e. whether they are 

isomorphic properties where linkage propositions can be constructed 

between hierarchy and other systems concepts. "The primary product of 

our work is the formulation of a detailed System of Systems Processes ... 

Please see the attached Chart of Linkage Propositions suggesting many 

other systems processes that influence hierarchical structure and function 

or that are influenced by them" {Troncale, 2007, personal communication}. 

Troncale has developed a long list of such linkage propositions, and these 

are shown in figure 6.12. 
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Figure 6.12 Troncale's Map of Linkage Propositions (1978a) 
The basal diagram of linkages. A preliminary graphic display of som of the 

linkage propositions and the connections they make between principal 
systems concepts. Each line represents a linkage propo ition. The numbers in 

the circles correspond to the numbered systems cone pts in table 1 (not 
included here). A continuous line means a linkage between a ystems concept 

and is packet name or between packet names. A dotted line means linkage 
between systems concepts. A [upside down 'v'] means "not connected at 

nexus." This figure in its full form is the' template" or "master model". 
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In figure 6.1 and 6.2, under the work of Sir Isaac Newton, two 

graphs showing clustering that revealed levels and the gaps between 

levels were used to demonstrate the calculation tools used in defining 

hierarchies. This is a core part of the work at CSUP. The next quote not 

only describes the process of this research but also defines its 

underpinning paradigm, which places the work from Troncale and CSUP 

in this chapter on functionalist hierarchy approaches. Troncale states that: 

"The hallmark of our work on hierarchies is the attempt to 

empirically test whether hierarchies and their levels are 

objective phenomena or not. While others tend to engage 

the concept on a philosophical and purely descriptive level, 

our work actually challenges its existence and demands 

empirical verification .... We then conduct statistical analyses 

on a common graph letting the objects parameters 

expressed in Planck dimensions place them in not only a 

possibility space for each parameter, but the global space for 

multidimensional parameters. Do the objects cluster? Yes 

they do, and this clustering we argue is natural to their 

entitation [Gerard]. One can use this method on social as 

well as natural systems with the caveat that some of the 

parameter trends (changes in measures across H. levels) are 

not as useful as others because they are more difficul t to 

measure in social systems, and social scientists do not regard 

these measures as important so the literature on some may 

be non-existent" (Troncale, 2007, personal communication). 
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Troncale's work in defining the gaps betwe n J veJs is hown tn 

Figure 6.13 below. 

Figure 6.13 Juxtaposition of possible inter-level mechanisms producing 
gaps, and intra-level mechanisms producing horizontal proliferation of 

entities within clusters. (Troncale, 1982a). 

A final communication discusses the relation of Troncale' work 

with that of Miller's work in Living Systems. Troncale has found n w I 

that expand, but do not necessarily negate Miller's previous work. 
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"In a detailed comparison of Miller's classical hierarchical 

levels for living systems, Troncale finds that some may not 

be levels at all or may be the sub-specialization levels earlier 

alluded to rather than emergent levels. Miller himself 

encouraged such investigations to gradually improve our 

systems theories using scientific results. One of the 

unexpected outcomes of this empirical approach occurs 

when new results from the sciences are folded into the 

ongoing empirical examination of nature. For example, the 

recent discovery of planets around many stars, and the 

recognition that formerly named planets like Pluto are 

actually the size of large asteroid bodies, ... and the 

recognition that accepted rocky planets like Mercury are 

smaller than interesting dynamic moons like Titan Uupiter} 

raise the possibility that all non-nuclear bodies form a 

spectrum of sizes, not a series of hierarchical level cl usters as 

formerly believed. In this way, the empirical pursuit of what 

are the natural hierarchical levels brings maturity and 

falsifiability to systems theory" (Troncale, 2007, personal 

communication). 

6.13 Salthe (1985, 1993) 

Salthe makes the distinction of "the basic triad"--that of the entity, 

the parts of the entity, and the environment beyond the entity (Sal the, 

1985). This triad is evident in both of the types of hierarchy that he has 

defined: the scalar hierarchy and the specification hierarchy. The scalar is 

that of the frameworks, functionalist hierarchy described in chapter 6. It 
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could be argued that the specification is that of the descriptive, 

interpretive hierarchy reviewed in this chapter 7. 

"The scalar hierarchy represents subsystems (or 

components) nested within supersystems (or wholes). In 

order not to lose the complexity, models of this kind need to 

explicitly represent at least three levels simultaneously. The 

lower level proposes possible dynamics at the focal level, 

while the higher level regulates or interprets them, as via 

boundary conditions. 

The specification hierarchy too has a synchronic 

interpretation, as when we overlay a physical description of 

an organism on a chemical description. Each of these 

represents a different integrative level. Higher levels here 

transitively integrate dynamics and phenomena at lower 

levels, as when biology selects or harnesses a few chemical 

pathways, or a few physical processes, from the many 

possible to interact at the biological level. Any two levels are 

sufficient to explore integration. The polarity of rank here is 

imposed by the observer, whose level is the highest in the 

hierarchy, which traditionally is presented as a hierarchy of 

discourses, ... The specification hierarchy is the core of the 

philosophy of nature as received from the Nineteenth 

Century." {The SEE Project (Semotics, Evolution, Energy), 

University of Toronto, 
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http://www.library.utoronto.ca/see/ pages/Terminology.html 

and http://www.library.utoronto.ca/see/ pages/hierurchydcf.html 

(both pages last accessed December 18,2006) 

However, Allen writes that the salthe (1985) book: "hus a strong 

structural bias, in contrast to the process oriented approach of Allen and 

the other ecologists in this bibliography. salthe introduces the notion of 

the Triadic, where there is a focus on 1) the system as both a whole above 

the levels below and 2) a part belonging to another level above, 3) not 

forgetting the level of the structure itself in between. While much 

biological hierarchy theory takes an anti-realist point view, or is at least 

reality-agnostic, wherein the ultimate reality of hierarchical arrangement 

is left moot, salthe's version of hierarchy theory is concerned with the 

ultimate reality of structure. The anti-realist view of structure is that it is 

imposed by the observer, and mayor may not correspond to any 

ultimate reality. If structure does correspond to ultimate, external reality, 

we could never know that to be so. Sal the's logic is consistent but always 

takes a structural and ontological position" (Allen, 2003, online) 

salthe is a biologist who also works in philosophical issues and the 

field of semiotics dealing with complexity and evolution, and he has 

worked closely with Eldridge in these areas. On balance his concepts are 

those of the functionalist researcher and are therefore included in this 

chapter. 

194 



6.14 Niles Eldredge (1984, 1985) 

Eldridge is an evolutionary biologist and paleontologist, co

founding the theory of punctuated equilibria with Stephen Jay Gould in 

1972. His interest in hierarchy is from the perspective of understanding 

and providing a single evolutionary process (Eldredge, 1985). He has 

worked with Salthe and also with Vrba in exploring the use of hierarchy 

theory to explain the structures and processes of his work in evolutionary 

biology. 

His work with Salthe involved the development of an evolutionary 

theory that accounts for "the several ontologically-based hierarchies in the 

biotic realm" (Eldredge and Salthe, 1984, p184). Eldredge and Salthe 

developed a hierarchical schema (figure 6.14) for what they termed the 

"twin process hierarchies of evolution." Their work in hierarchies 

focussed on using these twin process hierarchies to explain the origin of 

life in a way not managed by Darwin's evolutionary theory. 

Genealogical hierarchy 

Codons 

Genes 
Organisms 

Demes 
Species 
Monophyletic taxa 
(Special case: allUfe) 

(Eldredge and Salthe 1984) 

Ecological hierarchy 

Enzymes 
Cells 
Organisms 

Populations 
Local ecosystems 
Biotic regions 
Entire biosphere 

Figure 6.14 The Genealogical and Ecological Hierarchies (from 
Eldredge and Salthe, 1984, p.187) 
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The work of Eldredge, linked closely with the work of SaIthe, and 

his hierarchical concepts and insights are also those of the functionalist 

researcher and are also therefore included in this chapter. 

6.15 Summary 

This chapter has explored the hierarchical approaches of those 

authors considered to be core to the development of hierarchical systems 

from a functionalist standpoint. The frameworks and insights discovered 

in this chapter will be incorporated with the principles and method for a 

theory of hierarchy that will be developed in chapter 9. Future work on 

the contributions of each of these authors and many examples of their 

work in hierarchical explorations of complex issues is a topic for future 

research. 
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Chapter 7 

The Interpretivists: Those Who Discover Hierarchy 

This chapter explores the work of Bunge, Simon, Koestler, Platt, 

Mesarovic et al., Holling (with Gunderson), and Allen ct al. All of these 

authors worked on hierarchy from an interpretive stance -- their 

differences depending principally on their different disciplinary 

backgrounds. In exploring the interpretive approach to hierarchies, it is 

first noted that there are some important difficulties to be addressed in the 

aim of developing a theory for hierarchy. There is currently: 

• a lack of a single set of definitions of principles for all variants of 

the theory, 

• a lack of a specific methodology for the application of hierarchy 

theory, and 

• a lack of a capable mathematical structure for all of hierarchy'S 

middle-number systems. 

The work of each author will be explored in this chapter and this is 

followed by a synthesis of the core principles that could be used in a 

theory and methodology for the exploration of hierarchy. This chapter is 

structured the same way as chapter six, beginning with Jackson's 

constitutive rules for a generic interpretive systems methodology. 
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Table 7.1 Constitutive Rules for a Generic Interpretive Systems 
Methodology (Jackson, 2000, p.282) 

1 An interpretive systems methodology is a structured way of thinking 
with an attachment to the interpretive theoretical rationale that is 
focused on improving real-world problem situations. 

2 An interpretive methodology uses systems ideas as the basis for its 
intervention strategy and will frequently employ methods, models, 
tools and techniques which also draw upon systems ideas. 

3 The claim to have used a systems methodology according to 
interpretive rationale must be justified according to the following 
guidelines: 

a. there is no assumption that the real-world is systemic; 

b. analysis of the problem situation is designed to be creative and 
may not be conducted in systems terms; 

c. models are constructed which represent some possible 'human 
activity systems"; 

d. models are used to interrogate perceptions of the real-world and 
to structure debate about changes which are feasible and desirable; 

e. quantitative analysis is unlikely to be useful except to clarify the 
implications of world views; 

f. the process of intervention is systemic, is never-ending, and is 
aimed at alleviating unease about the problem situation and 
generating individual and organizational learning; 

g. the intervention is best conducted on the basis of stakeholder 
participation; 

h. changes that might alleviate the feelings of unease or contribute to 
learning are evaluated primarily in terms of their effectiveness, 
elegance and ethicality. 

4. Since an interpretive systems methodology can be used in different 
ways in different situations, and interpreted differently by different 
users, each user should exhibit conscious thought about how to adapt 
to the particular circumstances. 

5. Each use of an interpretive systems methodology should yield 
research findings as well as changing the real-world problem situation. 
These research findings may relate to the theoretical rationale 
underlying the methodology, to the methodology itself and how to 
use it, to the methods, models, tools and techniques employed, to the 
real-world problem situation investigated, or to all of these. 
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Writing about the problems inherent in describing systems from a 

functionalist, mathematical approach, Pattee proposes that the problem 

with a functionalist approach is that the description of the system leads to 

a total decomposition of the observed system to where the interactions 

are no longer visible (Pattee, 1973). Hence, a description of hierarchy 

theory that allows only partial decomposability is required as proposed 

by Simon (1962). Pattee writes: 

" .. . dynamical systems theory emphasizes holistic, single

level descriptions, avoidance of instabilities, optimization 

under fixed constraints and artificial isolation of adjacent 

levels. In contrast to systems theory, hierarchy theory must 

be formulated to describe at least two levels at a time, it 

must optimize constraints for a given function, and it must 

allow interactions between alternative levels. Since there is 

no way to extend the dynamical language to encompass 

these requirements, perhaps hierarchy theory will require a 

dualistic or parallel type of theory not unlike the wave

particle duality of quantum physics, where neither 

description alone is adequate, but where simultaneous use of 

both appears inconsistent. The essential rules of such a 

theory would specify under what conditions or for what 

type of question each description is to be applied" (Pattee, 

1973, p. 150-1). 

This is the aim of this chapter: first, to gather the information on 

work done in hierarchical systems analysis from an interpretive stance; 

second, to propose an interpretive approach for the use of a theory of 
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hierarchy that may also incorporate the insights gained from the use of 

the functionalist hierarchical approaches implemented in chapter 8; and 

third, to explore the uses of both functionalist and interpretive approaches 

using the process of critical review in chapter 10 of this thesis. The authors 

working in hierarchy from an interpretive approach are now listed in the 

remainder of this section. The authors are discussed in order of their 

contributions to the hierarchical study of complex systems. 

7.1 Mario Bunge (1959a,b; 1960, 1963, 1967, 1969) 

Mario Bunge was a philosopher who wrote on hierarchical systems 

(1959a,b; 1960, 1963, 1967, 1969). He believed these were a human 

invention, and his specific focus was the topic of levels within hierarchies. 

He was interested in hierarchies (multilevel structures of the world) that 

he defined as integrative levels, or levels of organisation (Bungc, 1969). 1/ 

... a hierarchy or hierarchical structure is a set equipped with a relation of 

domination or its converse, subordination" that he then continues to 

define using logic and set theory (Bunge, 1969, p.17-18). Bunge proposed a 

set of ontological, epistemological and methodological hypothescs for 

levels that are summarised in table 7.2. 

Table 7.2 Hypot eses or eve s h f L I (B unge, 1969 , pp: -2226) 

Metaphysics (Ontology) of Levels 

01 Reality (= the world) is a level structure such that every existent 
belongs to at least one level of that structure. 

02 In the course of every emergence process (self-assembly or 
evolution) some properties, hence also some laws, are gained while 
others are lost. 

03 The newer levels depend on the older ones both for their 
emergence and for their continued existence. 

rn Every level has, within bounds, some autonomy and stability. 
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05 Every event is primarily determined in accordance with the set of 
specific flaws that characterize its own leveI(s) and the contiguous 
levels. 

Epistemology of Levels 

E1 The real level structure is knowable and scientific knowledge is a 
level structure that matches the former. 

E2 Every newly formed science has its peculiar objects and special 
methods. And, although every science retains some of the ideas 
typical of the parent science(s), it does not preserve them all and it 
introduces new concepts absent from the latter. 

E3 The understanding of any level is greatly deepened by research 
into the adjacent levels, particularly by the underlying ones. 

E4 Every level of science has, within bounds, some autonomy and 
stability. 

E5 Every system and every event can be accounted for (described, 
explained or predicted, as the case may be) primarily in terms of 
its own levels and the adjoining levels, without necessarily 
involving the whole level structure. 

Methodology of Levels 

M1 Start by limiting your inquiry to one level. Should this level prove 
insufficient, scratch its surface in search for further levels. 

M2 Face emergence and try to explain it: begin by attempting to 
explain novelty away but, should this move fail, take it seriously. 

M3 Explain the emergence of every level in terms of some of the older 
levels without skipping any intermediate level. 

M4 Begin by investigating your class of facts on their own levcl(s): 
introduce further levels only as required. 

M5 Start by finding or aKPlying the intralevel laws. Should this 
strategy fail, resort to ypothesizing or applying interlevel laws 
(d. Bunge 1967). 

Bunge believes that this framework for addressing hierarchical 

levels is "consistent with integrated pluralism, an ontology that proclaims 

both the diversity and the unity of the world" (Bunge, 1969, p22). Bunge 

has been placed in this section on interpretative approaches because, 

although he does not specifically state his own ontology, he does not deny 
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or clarify that there is an independent observer doing this methodological 

investigation as specified in table 7.2; in fact, it appears from the 

exhortations of the proposed methodology there is an unwritten 

assumption that each investigator would arrive at different interpretations 

of the leveI(s) under study, otherwise the methodological process he 

proposes would be redundant. 

7.2 Herbert A. Simon (1962, 1973) 

Herbert Simon wrote two core articles on hierarchy. The first, "The 

Architecture of Complexity" was published in 1962 and the second "The 

Organization of Complex Systems" as a chapter in Pattee's book Hierarchy 

Theory in 1973. Rather than pursuing the "development of "general 

systems theory" that, abstracting from properties peculiar to physical, 

biological, or social systems, would be applicable to all of them" (Simon, 

1962, p.467) he thought it might not be in vain to instead "search for 

common properties among diverse kinds of complex systems" (ibid. 

p.467). 

This is a slight misinterpretation of the goal of general system 

theory however, since von Bertalanffy, in 1968, was not writing of a unity 

of all science, but that he was interested in a new realm of science (CST) 

that had as its goal only "the formulation and derivation of those 

principles which hold for systems themselves" (von Bertalanffy, 1952, 

p.189). So Simon is more closely aligned with von Bertalanffy. 

Moving back to the core of his writing however, Simon wrote in 

1973 that most of the complex systems found in nature can be described in 

four intertwined hierarchic sequences. His first hierarchy contains sets of 
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component molecules, atoms, nuclei, electrons, and elementary particles. 

The second hierarchy contains living organisms, tissues, organs, cells, 

macromolecules, and organic compounds--and intertwines at its highest 

level with the molecules of the first hierarchy. The third hierarchy is 

genes, chromosomes, and DNA; while the fourth hierarchy contains 

human societies, organizations, small groups, individuals, thinking 

processes, and "elementary information processes--where the junctions 

with the tissues and organs of neurobiology largely remain to be 

discovered" (Simon, 1973). 

In investigating these inter-twined hierarchies, Simon addresses 

hierarchical complexity from four perspectives: 

• "the frequency with which complexity takes the form of 

hierarchy" 

• "the relation between the structure of a complex system and the 

time required for it to emerge through evolutionary processes 

(i.e. hierarchical systems do this quicker)" 

• "the dynamic properties of hierarchically organized systems ... 

how they can be decomposed into subsystems in order to 

analyze their behavior"; and 

• "the relation between complex systems and their description" 

(ibid. p. 468) 

Simon illustrates these using the tale of the two watchmakers. In 

the watchmaker story, life is seen as a hierarchically-organised series of 
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parts. It builds itself together into a complex structure in the same way as 

the successful watchmaker builds his watch--continuously from ever

increasingly complex subassemblies. 

"There once were two watchmakers, named Hora and 

Tempus, who manufactured very fine watches. Both of them 

were highly regarded, and the phones in their workshops 

rang frequently - new customers were constantly calling 

them. However, Hora prospered, while Tempus becomes 

poorer and poorer and finally lost his shop. What was the 

reason? 

The watches the men made consisted of about 1,000 parts 

each. Tempus had so constructed his that if he had one 

partly assembled and had to put it down - to answer the 

phone, say - it immediately fell to pieces and had to be 

reassembled from the elements. The better the customers 

likes his watches, the more they phoned him and the more 

difficult it became for him to find enough uninterrupted time 

to finish a watch. 

The watches that Hora made were no less complex than 

those of Tempus. But he had designed them so that he could 

put together subassemblies of about ten elements each. Ten 

of these subassemblies, again, could be put together into a 

larger subassembly; and a system of ten of the latter 

subassemblies constituted the whole watch. Hence, when 

Hora had to put down a partly assembled watch in order to 
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answer the phone, he lost only a small part of his work, and 

he assembled his watches in only a fraction of the man

hours it took Tempus" (Simon, 1962, p.470). 

Simon goes on to calculate the difference in outcomes between the 

two watchmakers. He concluded: 

1. "Hora must make 111 times as many complete assemblies per 

watch as Tempus; but 

2. Tempus will lose on the average 20 times as much work for 

each interrupted assembly as Hora (100 parts, on the average, 

as against 5); and 

3. Tempus will complete an assembly only 44 times per million 

attempts ... , while Hora will complete nine out of ten .... Hence 

'Tempus will have to make 20,000 as many attempts per 

completed assembly as Hora." (Simon, 1962, p.470). 

Simon states: "hierarchies will evolve much more rapidly from 

elemental constituents than will non-hierarchic systems containing the 

same number of elements. Hence, almost all the very large systems will 

have hierarchic organisation. And this is what we do, in fact, observe in 

nature" (Simon, 1973). 

Simon proposed many of the concepts that are used by those 

working in both functionalist and interpretive version of hierarchical 

analysis. The example of the watchmaker was given to illustrate the 

process by which parts of a system can achieve an ordering of those parts 

205 



through their inter-relationships that provides stability, and the rate at 

which that evolution towards a stable integrity of those parts is possible. 

Another of his concepts was "span" of hierarchy, and a third was "ncar 

decomposability" of a system. Near-decomposability is a term that 

describes how an observer can investigate and determine the boundaries 

of a system and its subsystems. This work has led to the development of 

other components of hierarchy theory (in Allen's work for example) 

having to do with how information is passed between levels and 

visualising what Allen calls 'jumps' between the levels of a system. 

Simon used the term 'span' to describe the number of subsystems a 

system is broken down into at that level of the system. Hence, one level 

of the system can be described as a flat wide hierarchical span, but the 

next higher or lower may not be so described. 

In discussing near-decomposability, a core concept in the 

observation and description of complex systems, Simon develops this 

work from joint research with Ando (Simon and Ando, 1961) and writes: 

"In hierarchic systems, we can distinguish between the 

interactions among subsystems, on the one hand, and the 

interactions within subsystems - that is, among the parts of 

those subsystems - on the other. The interactions at the 

different levels may be, and often will be, of different orders 

of magnitude. In a formal organization there will generally 

be more interaction between two employees who are 

members of the same department than between two 

employees from different departments. In organic 
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substances, intermolecular forces will generally be weaker 

than molecular forces, and molecular forces weaker than 

nuclear forces" (Simon, 1962, p. 473-4). 

Joining the illustration of the watchmakers to the concept of near

decomposability leads to the description of a system in terms of its 

equilibration (Simon, 1962); the process by which a system reaches and 

why it maintains its stability. Near-decomposability also offers insight in 

the exploration of communication between and amongst levels of the 

hierarchy. If there is a lower frequency of interaction between the levels, 

then that can be observed and used in the delineation and describing of 

levels within the whole system. This is covered further in the work of 

Allen et al. (1982) and in the implementation of the interpretive approach 

to hierarchy in chapter 9. Simon concludes his 1962 article with: 

"Empirically, a large proportion of the complex systems we 

observe in nature exhibit hierarchic structure. On theoretical 

grounds we could expect complex systems to be hierarchies 

in a world in which complexity had to evolve from 

simplicity. In their dynamics, hierarchies have a property, 

near decomposability, that greatly simplifies their behavior. 

Near decomposability also simplifies the description of a 

complex system and makes it easier to understand how the 

information needed for the development or reproduction of 

the system can be stored in reasonable compass" (Simon, 

1962, p. 481-2). 
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Simon is placed, for one reason, in this chapter with interpretive 

hierarchy because of his work in determining that a process description of 

hierarchical systems was needed as well as a structural definition. "The 

correlation between state description and process description is basic to 

the functioning of any adaptive organism, to its capacity for acting 

purposefully upon its environment" (Simon, 1962, pA81). In addition, 

although Simon states that he sees four sets of hierarchies inter-twined in 

his perception of complex systems, because of his work in defining many 

of the concepts used in the interpretive descriptive hierarchy explored in 

this chapter, Simon's work has been included here with the interpretive 

approaches to hierarchical analysis of complex systems. 

7.3 Arthur Koestler (1967, 1969) 

Arthur Koestler held a fellowship at the Center for Advanced 

Study in the Behavioral Sciences (CASBS), at Stanford University between 

1964 and 1965 and developed his book The Gllost ill tile Mac/li1le (1967) 

during that period. He consulted with Whyte and Weiss and was the 

organiser for the Alpsbach symposium on hierarchy and reductionism. 

His work also influenced that of Tim Allen, whose hierarchy theory IS 

central to the development of hierarchy in this chapter. 

Koestler was interested in parts and wholes within the wider remit 

of his field of interest: that of human and social behaviour. It is Koestler 

who coined the phrase of the Janus-faced "holon" that is referred to by 

many authors of hierarchy texts. The word 'holon' was proposed as a 

simpler term than that of "sub-wholes (or sub-assemblies, sub-structures, 

sub-skills, sub-systems) ... nodes on the hierarchic tree" (Koestler, 1967, 

p48). Koestler wrote: 
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"A 'part', as we generally use the word, means something 

fragmentary and incomplete, which by itself would have no 

legitimate existence. On the other hand, a 'whole' is 

considered as something complete in itself, which needs no 

further explanation. But 'wholes' and 'parts' ill this absolute 

sense just do not exist anywhere, either in the domain of living 

organisms or of social organisations. What we find are 

intermediary structures on a series of levels in an ascending 

order of complexity: sub-wholes which display, according to 

the way you look at them, some of the characteristics 

commonly attributed to wholes and some of the 

characteristics commonly attributed to parts. The 

members of a hierarchy, like the Roman god Janus, all have 

two faces looking in opposite directions: the face turned 

towards the subordinate levels is that of a self-contained 

whole; the face turned upwards towards the apex, that of a 

dependent part. One is the face of the master, the other the 

face of the servant. This 'Janus effect' is a fundamental 

characteristic of sub-wholes in all types of hierarchies" 

(Koestler, 1967, p48), 

Koestler is included in this chapter with interpretive approaches to 

hierarchy because of his recognition that it is the observer who 

determines the parts from the whole, and indeed the whole of the study 

to begin with, and that this determination is not a fixed framework as 

proposed by those authors in chapter six. 
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His work also included discussion of the nature of these holons, 

and their constraints and methods of communication that he termed 

"fixed rules and flexible strategies" (ibid, p.5S). Within the hierarchy he 

saw that there was both 'cohesion' within the hoI on, and 'separation' 

between the holons, in the same way that Simon (1962, 1973) described in 

greater detail the concepts of near-decomposability. "The hierarchy 

concept of 'levels of organisation' in itself implies a rejection of the 

reductionist view that all phenomenon of life (consciousness included) can 

be reduced to and explained by physico-chemical laws" (ibid, pS4). He 

likewise incorporated Simon's concept of span of hierarchies and added 

the term 'depth": liThe number of levels which a hierarchy comprises is 

called its 'depth', and the number of holons on any given level its 'span'" 

(ibid, pS8). 

Koestler concluded his Ghost in the Machine with an appendix of 

general properties of open hierarchical systems, a summary of the ten 

sections of that appendix is included here as a summary of his work on 

hierarchy: 

• five properties for the Janus effect; 

• two properties for dissectibility (linking to Simon's work); 

• nine properties covering rules and strategies; 

• eight properties of integration and self-assertion, balancing the 

aims of the individual holon with the goals and needs of the 

whole system; 
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• eleven properties on triggers and scanners, where output 

hierarchies "generally operate on the trigger-release principle, 

where a relatively simple, implicit or coded signal releases 

complex, pre-set mechanisms" and "input hierarchies ... are 

equipped with 'filter'-type devices ... which strip the input of 

noise, abstract and digest its relevant contents, according to that 

hierarchy's criteria of relevance. 'Filters' operate on every 

echelon through which the flow of information must pass on its 

ascent from periphery to centre ... " (ibid. p344); 

• ten properties on arborisation and reticulation, where 

"hierarchies can be regarded as 'vertically' arborising structures 

whose branches interlock with those of other hierarchies at a 

multiplicity of levels and form 'horizontal' networks: 

arborisation and reticulation are complementary principles in 

the architecture of organisms and societies (ibid. p.345); 

• three properties of regulation channels where "the higher 

echelons in a hierarchy are not normally in direct 

communication with lowly ones, and vice-versa; signals are 

transmitted through 'regulation channels', one step at a time, up 

or down" (ibid, p346); {this is not further defined, but appears to 

mirror the channels of communication proposed by Allen and 

Starr (1982) and Ahl and Allen (1996)]. 

• seven properties of mechanisation and freedom Oinking to the 

work of Pattee (1973) and Simon (1962, 1973) again, on degrees 

of freedom and near decomposability); 
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• eight properties of equilibrium and disorder ("the term 

'equilibrium' in a hierarchic system docs not refer to relations 

between parts on the same level, but to the relation between 

part and whole" (ibid. p347»; and 

• two properties on regeneration, linking to concepts of 

catastrophe (and to later work on catastrophic re-organisation 

of the system (Allen and Starr, 1982). 

7.4 John Platt (1969, 1970) 

Platt's research on hierarchical structures was focussed on 

boundaries and parts of complex systems. He contributed to the Whyte et 

al. (1969a) conference in 1969 with the following theorems about 

boundaries (table 7.3). 

Table 7.3 Platt's Theorems for Boundaries 

Theorems on Undifferentiated Boundaries 

I. Boundary definition: A sub-system in a nearly-decomposable 
system in n dimensions will have boundary surfaces of n-1 
dimensions between a high-interaction region and a low-interaction 
region. The surface may be taken as passing through a family of 
points where some parameter such as "interaction-density" has a 
maximum gradient. 

II. Co-incidence of boundary-surfaces of different properties: this 
theorem seems to have been first pointed out by Campbell (1958, 
1965). The boundary-surface for one property (such as heat-flow) 
will end to coincide with the boundary surfaces for many other 
properties (such as blood-flow, sensory endings, physical density, 
and so on) because the surfaces are mutually-reinforcin~ ... This is 
what makes a collection of properties a "thing" rather t an a smear 
of overlapping images. 

III. Parallel and perpendicular law: all gradients and flows in the region 
very near to a boundary will tend to be either parallel or 
perpendicular to the boundary. This is because flows of any kind 
will be down minimum or maximum lines ... of some property; and 
the perpendicular line of "normal" to a surface form the only 
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unique set of minima or maxima of any property-gradients. In the 
case of a biological organism, the flows along the normal to the 
surface would include heat flow, perspiration, ... osmosis, and 
sensory inputs. Flows tangential to the surface would include blood 
flow in capillaries, surface stretching, ... muscular contraction ... the 
strong-coupling interactions within the system are parallel to the 
boundary, while the weaker-coupling interactions between the 
s~stem and larger super-system flow in and out perpendicular to 
t e boundary. 

Theorems on Differentiation of Boundaries 

IV. Gates: the n-l-dimensional boundary surface may likewise have 
lower-dimensional boundaries in or on it. A mouth is the most 
obvious example. 

V. Transducers at gates: the functional specificity of gates is not only to 
pass materials, energy, and information between the organism and 
the environment, but also to transform these entities back and forth 
between the external and the internal 'language' of the organism. 

Order-of-Magnitude Relations for Gates and Networks 

VI. "Surface-Volume" Relations of Networks: The "surface". Or 
"number of input gates, into a volume-filling network system, in 
general has a lower dimensionality that the number of nodes in the 
network itself. . .. To put it another way, the number of 
interconnections in the network needed to make sense of the 
external world is probably necessarily greater than the number of 
sensory cells that are interconnected. 

VII. Relation of number of motor outputs to number of sensory inputs: 
for a variable living system, there is also probably a necessary 
relation between the number of sensory inputs and the number of 
motor outputs, so that the latter is comparable to the former, but 
may be smaller by something like an order of magnitude. 

Platt acknowledged that these theorems could be seen to already 

be implied if you assumed a hierarchical architecture for a system, but that 

they could be of use in studying and making clear questions for studying 

different levels of a complex system. These theorems will be incorporated 

into the interpretive analyses of the EID complex system in chapter 9. 
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7.5 Mesarovic et al. (1969, 1970) 

M. D. Mesarovic, D. Macko, and Y. Takahara wrote TI/Cory of 

Hierarchical, Multilevel, Systems in 1970, following a shorter work in the 

Whyte and Wilsons' conference proceedings on hierarchical structures in 

1969. Their work aimed to construct a mathematical theory from a 

functionalist stance. "Our research in multilevel systems was motivated 

towards making systems theory relevant in a more direct way to the 

theory of organizations" (Mesarovic et al., 1970, p.16). Their generIc 

model of a multilevel, hierarchical structure is shown in figure 7.1. 
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Figure 7.1 Vertical Integration between Levels of a Hierarchy 

Their work is included in the interpretative approach because of 

their explicit recognition that it is the observer who defines the strata and 
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describes the functioning of the hierarchical system (sec table 7.4 for 

further detail). 

In the article "Foundations for a scientific theory of hierarchical 

systems", Mesarovic and Macko wrote that their objective was "i) to 

define more precisely three basic, yet distinct, concepts of a hierarchy: 

strata layers and organizational levels and ii) to point out a specific 

problem, namely, that of coordination as a characteristic problem of 

hierarchical systems" (Mesarovic and Macko, 1969, p.29). 

Strata are levels of description or abstraction and they can be found 

in both natural and man-made systems. Miller's work is an example of 

work on defining strata in natural and man-made organisations. 

Computer or industrial methods are also examples of man-made strata. 

The characteristics of strata are given in table 7.4 and illustrated in figure 

7.2. 

T bi 74 5t ff d 5 t (f M dM k 1969 3234) a e . ra I Ie ,ys ems rom esarovlc an ac 0, , pp; -
1. Selection of strata in which a given system is described depends on 

the observer, his knowledge and interest in the operation of the 
system, although for many systems there are some strata [that] 
appear as natural or inherent. In general, stratification is a matter 
of interpretation of the systems operation. 

2. Contexts are not in general mutually related, and the principles or 
laws used to characterize the system on any stratum cannot in 
general be derived from the principles used on other strata. 

3. There exists an asymmetrical interdependence between 
functioning of a system on different strata. For a proper 
functioning of the system on a given stratum all the strata below 
have to function correctly. Therefore the requirements for proper 
functioning of the system on any stratum appear as conditions or 
constraints n the operation on the lower strata. 

4. Each stratum has its own set of terms, concepts and principles and 
what is considered as a system and its objects are different on each 
stratum. Furthermore, there is a hierarchy of objects and 
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5. 

languages in which they are described. As a rule, the description 
on any stratum is less detailed than on the lower strata: an object 
on a given stratum becomes a relation on a lower stratum and an 
element becomes a set. [This is shown in figure 7.2] 

Starting from any given stratum, understanding of a system 
increases by crosses strata: moving down the hierarchy one 
obtains a more detailed explanation while moving up the 
hierarchy one obtains a deeper understanding of its significance. 

I I '1 ,~--------.~--- ~------~ - -

STRATUM 4 

STRATUM .3 

SO'RATUM 2 

SuhsystclIl un Strata 3 

System on Strata :! 

STRATUM 1 

Figure 7.2 Diagramme of a Multi-Strata System 

Their second aim of investigating organisation levels, or levels of 

decision complexity (a further example of hierarchy following the 

definitions of Allen and Starr (1982)), is addressed in this section, drawing 

from both the 1969 and 1970 texts. Mesarovic et al. wrote that their 

proposed mathematical theory for multilevel systems addressed all three 

areas of organization theory: classical (structural), behavioural 
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(motivational), and systems oriented. "We argue that the position of 

multilevel systems theory ... 

• emphasizes the hierarchical structure in the sense of the 

organizational charts of the classical theory; it views the 

hierarchical arrangement of decision-making units as one of the 

primary characteristics of the organization. 

• views the participant as a decision-making (or goal-seeking) 

system in the sense of modern behavioural or, more 

specifically, motivational approaches. Levels of satisfaction and 

discrepancies between the actual and operational goals are 

explicitly recognized concepts. 

• Recognizes, explicitly, that an organization invariably consists of 

an interconnection of decision-making subsystems" (Mesarovic, 

et aI, 1970, p.19). 

Later in the 1970s, Beer (1979, 1981, 1985) presented work 

addressing these concepts, within the field of organisational cybernetics, in 

more depth and adding to the development of the concepts of concepts of 

boundaries, goals and subgoals, span of controI), specialization / 

decentralization and its coordination. 

The work of Mesarovic et al. was also known to Miller and 

referenced in his development of living systems theory in 1978. The 

functionalist aims of addressing hierarchical structure in a mathematical 

approach is also at the core of Miller's work, which was presented in the 

previous chapter. 
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Their final aim for research, that of investigating coordination, 

integration and the crossing of levels, was the substance of the 1970 book 

and presented a mathematical theory of coordination for hierarchical 

systems. Their theory addressed the concepts of representation of the 

participant, issues of supervision and subordinate, coordination (as a tool 

for achieving integration), the hierarchy itself (with its concepts of 

boundaries, goals and subgoals, span of contro!), specialization / 

decentralization and its coordination. They state it: 

• "provides a unified basis for different approaches through a 

framework in which the various approaches can be comparcd, 

contrasted, and used to complement each other. 

• offers mathematical precision in defining both concepts and 

issues. 

• provides a starting point for mathematical and computcr 

simulation studies of various issues and problems both in 

analysis and design of organizations" (Mesarovic et al., 1970, 

p.20). 

Mesarovic et al. contribute to the understanding of the principles of 

levels and coordination within hierarchical structures that will be carried 

forward into the summary of hierarchy principles at the end of this 

chapter. 
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7.6 C. S. Holling (1973, 2002 (with L. Gunderson» 

c. S. Holling began in the 1970s to develop concepts of resilience in 

ecological systems and his work is now a core resource within the field of 

sustainability and complexity research. Holling's contribution, seen in an 

overview diagram of the concept of "panarchy" in figure 7.3 is developed 

from work parallel to that of interpretive hierarchy theorists and is a 

deepening of the understanding of how systems evolve and change, but 

also remember and adapt to previous experience. It is a more dynamic 

representation of the process ongoing in a hierarchical reorganisation that 

is talked about by Ahl and Allen (1996) for example. 

In figure 7.3, there is the concept of higher-level systems, moving 

at a slower speed with respect to change, perturbations and reorganising 

events. This is represented by the larger figure of eight in the diagram 

shown in figure 7.3. The function of the larger cycle is to remember and 

pass that memory back to the lower levels, which move on a much faster 

time-frame, reacting quickly to change and possibilities of re-organisation. 

The lower, fast-moving levels are described as having the function of 

'revolt', i.e. the possibility and the potential to change and adapt, and that 

occurrence is remembered and added to the overall system memory by 

the upper levels for ongoing adaptation and change (Holling, 1973). 
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Figure 7.3 Revolt and Remember (drawn from 
http://www.resalliance.org / 593.php, last accessed July 12,2007) 

The work of Holling is included in this section on interpretive 

hierarchy approaches since the focus of this work is an interpretation of 

moving, dynamic systems rather than those of a static framework. 

7.7Timothy F. H.Allen (1982,1985,1992,1996,2003) 

Timothy Allen has written extensively on hierarchy theory, 

complexity and ecological systems. It is proposed in this thesis that Allen, 

and his co-authors, are currently the core authors in this field in proposing 

the most complete understanding of a 'theory' for hierarchical analysis. 

O'Neill et al. (1986) state that they believe that credit for the introduction 

of hierarchy theory as a term should belong to the work of Overton 

(with C. White) in their development of a functionalist approach involving 

the use of computer modelling to describe the behaviour of ecological 

systems (O'Neill et al. 1986; Overton, 1972, 1974, 1975). 
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Allen has also worked with O'Neill, DeAngelis, and Waide on 

developing an integrated hierarchical perspective on the field of ecology 

(O'Neill et al. 1986). Allen has written with many other hierarchy 

researchers such as Starr (Hierarchy: Perspectives for Ecological Complexity, 

1982), O'Neill, DeAngelis and Wade (A Hierarchical Concept of Ecosystems, 

1986), Hoekstra (Toward a Unified Ecology, 1992), Ahl (Hierarchy Theory: A 

Vision, Vocabulary, and Epistemology, 1996), and Tainter and Hoekstra 

(Supply-side Sustainability, 2003). Allen's colleague, Spencer Apollonio has 

also published research work based on the hierarchy theory proposed by 

Allen (Hierarchical Perspectives on Marine Complexities, 2002). In an 

interview with Barbara Wolff (2003), Allen says: 

""My focus is on complexity per se, and so the particular 

things my students and I study are eclectic," he says. In 

addition to sustainability, some of the systems to which 

Allen has turned his attention include forest fire; ants, 

beavers and the thermodynamics of biological work; 

complexity in Wisconsin dairy farming; origins of the genetic 

code; and more .... He has concluded from these and other 

topics that outside-of-box thinking should be standard 

procedure in science. 

"The technology that science uses to tell the story may 

tyrannize us by explaining how things work, blunting our 

curiosity about how things might otherwise work," he says. 

"We should continue to find out how things work, bu t we 

also need to put more effort into expansive theory"" (Wolff, 

2003). 

221 



Allen and Starr's emphasis is a unified theory for botany and 

ecology (1982). In his first publication with Starr (1982), Allen introduced 

hierarchy theory from the perspective of the discipline of ecology but he 

readily acknowledges that this perspective is valid in other disciplines and 

complex systems (Allen, 1985). The need for hierarchical analysis is based 

on one of the premises of the book: that complex systems are what is 

known as middle-number systems, and that we do not currently have 

theories and methodologies available to address these forms of complex 

systems (Allen and Starr, 1982). Allen and Starr wrote that Weinberg 

(1975) first postulated the existence of middle-number systems when he 

determined that complex social situations could not be analyzed 

appropriately using calculus (for small-number systems) or statistics (for 

large-number systems) (Allen and Starr, 1982). 

Middle-number systems (organized complexity) are those systems 

that defy the application of statistical averaging or the use of equations. 

They are examples of: "a system with too many parts for parts to be given 

individual account (as in small-number systems), but too few parts for 

parts to be substituted for by aggregates or averages (as in large-number 

systems)", (Allen and Starr, 1982). 

Small-number systems (organized simplicity) are those systems 

with a small number of significant factors and a large number of 

insignificant factors, e.g. systems of planetary behaviour. These systems 

can be measured through the use of equations. 

Large-number systems (disorganized complexity) are those 

systems with a large number of variables that exhibit random behaviour, 
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e.g. gas laws. These systems can be measured by using methods of 

statistical averaging. 

~ 
c 
E o 
"C 
C 

~ 

Complexity 

Figure 7.4 Weaver's Three Classes of Systems and Associated Problems 
that Require Distinct Mathematical Tools (KIir, 2001, p.32) 

This concept of small-, middle-, and large-number systems is 

similar, however, to the "Line of Complexity" proposed by Weaver (1948), 

shown in an adaptation of these ideas in figure 7.4 by Klir (2001, p.32). 

Weaver's line matches small-number systems with organized simplicity, 

middle-number systems with organized complexity, and large-number 

systems with disorganized complexity. Clemson (1984) adds a fourth 

category of "relativistic organized complexity" to Weaver's classification so 

as to encompass the phenomenon of observing "observing systems." All 

of these concepts are recognition of the gap between simplicity and 

chaos-and of the need for a mathematical explanation for the structure 

of these middle-number, organized-complexity systems. 

The 1982 book is divided into the first section on the principles and 

underpinning research for hierarchy theory, followed by a section on 
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evolution from a hierarchical perspective, and finally a section on scale 

and complex systems, again from the perspective of ecology. This book 

also offers an extended glossary of terms for hierarchy theory, the only 

such glossary available in the field (Allen, 1982, pp. 261-280). 

A shorter summary of hierarchy concepts and principles, written 

by Allen for a webpage on hierarchy for the International Society for the 

Systems Sciences, is shown in table 7.5. 

Table 7.5 A List of Concepts in Hierarchy (from Allen, 2004, 
http://www.isss.org/hierarchy.htm) 
Hierarchy: in mathematical terms: 

... is a partially ordered set. In less austere terms, a hierarchy is a collection 
of parts with ordered asymmetric relationships inside a whole. That is to 
say, upper levels are above lower levels, and the relationship upwards is 
asymmetric with the relationships downwards. 

Hierarchical levels: 

Levels are populated by entities whose properties characterize the level in 
question. A given entity may belong to any number of levels, depending 
on the criteria used to link levels above and below. For example, an 
individual human being may be a member of the level i) human, ii) 
primate, iii) organism or iv) host of a parasite, depending on the 
relationship of the level in question to those above and below. 

Level of organization: 

This ~pe of level fits into its hierarchy by virtue of set of definitions that 
lock t e level in question to those above and below. For example, a 
biological population level is an aggregate of entities from the organism 
level of organization, but it is only so by definition. There is no particular 
scale involved in the population level of organization, in that some 
organisms are larger than some populations, as in the case of skin 
parasites. 

Level of observation: 

This type of level fits into its hierarchy by virtue of relative scaling 
considerations. For example, the host of a skin parasite represents the 
context for the population of parasites; it is a landscape, even though the 
host may be seen as belonging to a level of organization, organism, that is 
lower than the collection of parasites, a population. 

The criterion for observation: 

When a system is observed, there are two separate considerations. One is 
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the spatiotemporal scale at which the observations are made. The other is 
the criterion for observation, which defines the system in the foreground 
away from all the rest in the background. The criterion for observation 
uses the types of parts and their relationships to each other, to 
characterize the system in the foreground. If criteria for observation are 
linked together in an asymmetric fashion, then the criteria lead to levels of 
organization. Otherwise, criteria for observation merely generate isolated 
classes. 

The ordering of levels: 

There are several criteria whereby other levels reside above lower levels. 
These criteria often run in parallel, but sometimes only one or a few of 
them apply. Upper levels are above lower levels by virtue of: 1) being the 
context of, 2) offering constraint to, 3) behaving more slowly at a lower 
frequency than, 4) being populated by entities with greater integrity and 
higher bond strength than, and 5), containing and being made of -lower 
levels. 

Nested and non-nested hierarchies: 

Nested hierarchies involve levels that consist of, and contain, lower levels. 
Non-nested hierarchies are more general in that the requirement of 
containment of lower levels is relaxed. For example, an army consists of a 
collection of soldiers and is made up of them. Thus an army is a nested 
hierarchy. On the other hand, the general at the top of a military 
command does not consist of his soldiers and so the mili tary command is 
a non-nested hierarchy with regard to the soldiers in the army. Pecking 
orders and food chains are also non-nested hierarchies. 

Duality in hierarchies: 

The dualism in hierarchies appears to come from a set of 
complementarities that line up with: observer-observed, process
structure, rate-dependent versus rate-independent, and part-whole. 
Arthur Koestler in his "Ghost in The Machine" referred to the notion of 
holon, which means an entity in a hierarchy that is at once a whole and at 
the same time a part. Thus a hoi on at once operates as a quasi
autonomous whole that integrates its parts, while working to integrate 
itself into an upper level purpose or role. The lower level answers the 
question "How?" and the upper level answers the question, "So what?" 

Constraint versus possibilities: 

When one looks at a system there are two separate reasons behind what 
one sees. First, it is not possible to see something if the parts of the system 
cannot do what is required of them to achieve the arrangement in the 
whole. These are the limits of physical possibility. The limits of possibility 
come from lower levels in the hierarchy. The second entirely separate 
reason for what one sees is to do with what is allowed by the upper level 
constraints. An example here would be that mammals have five digits. 
There is no physical reason for mammals having five digits on their hands 
and feet, because it comes not from physical limits, but from the 
constraints of having a mammal heritage. Any number of the digits is 
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possible within the physical limits, but in mammals only five digits are 
allowed by the biological constraints. Constraints come from above, while 
the limits as to what is possible come from below. The concept of 
hierarchy becomes confused unless one makes the distinction between 
limits from below and limits from above. The distinction between 
mechanisms below and purposes above turn on the issue of constraint 
versus possibility. Forget the distinction, and biology becomes pointlessly 
confused, impossibly complicated chemistry, while chemistry becomes 
unwieldy physics. 

Complexity and self-simplification: 

Howard Pattee has identified that as a system becomes more elaborately 
hierarchical its behavior becomes simple. The reason is that, with the 
emergence of intermediate levels, the lowest level entities become 
constrained to be far from equilibrium. As a result, the lowest level 
entities lose degrees of freedom and are held against the upper level 
constraint to give constant behavior. Deep hierarchical structure indicates 
elaborate organization, and deep hierarchies are often considered as 
complex systems by virtue of hierarchical depth. 

Complexity versus complicatedness: 

A hierarchical structure with a large number of lowest level entities, but 
with simple organization, offers a low flat hierarchy that is complicated 
rather than complex. The behavior of structurally complicated systems is 
behaviorally elaborate and so complicated, whereas the behavior of deep 
hierarchically complex systems is termed complex, rather than 
complicated (Allen et aI., 2003). 

General notes on hierarchy theory: 

Hierarchy theory is as much as anything a theory of observation. It has 
been significantly operationalized in ecology, but has been applied 
relatively infrequently outside that science. There is a negative reaction to 
hierarchy theory in the social sciences, by virtue of implications of rigid 
autocratic systems or authority. When applied in a more general fashion, 
even liberal and non-authoritarian systems can be described effectively in 
hierarchical terms. There is a politically correct set of labels that avoid the 
word hierarchy, but they unnecessarily introduce jargon into a field that 
has enough special vocabulary as it is. 

In 1993, Allen wrote with O'Neill, DeAngelis and Waide on the 

development of hierarchy theory and proposed that a theory for 

hierarchy had to pass the following tests (O'Neill et aI., 1986, p.74): 
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• "The theory must be internally consistent"; (they demonstrated 

this using the work of many of the authors covered in this 

thesis in chapters 5, 6 and 7); 

• "The theory must not be adopted simply because of success in 

other fields"; (they discussed the limitations of the use in 

previous disciplines); 

• "The theory must agree with known properties of ecosystems"; 

(they developed the exploration further in the fourth part of the 

book, exploring hierarchies of structure and process for new 

insights); and 

• The theory must be capable of producing new and testable 

hypotheses" (O'Neill et a1., 1986, p.74). 

This book (1986) continued the development of the idea central to 

the work of many authors already covered in this and the previous 

chapter: "that organization results from differences in process rates" 

(O'Neill et al., 1986, p.75) and that these differences are what reveal the 

boundaries of the levels within the system of interest as developed by 

Simon (Simon, 1962) in his concept of near-decomposability. O'Neill et aI. 

state: "medium-number systems ... operate over a wide spectrum of 

rates. Behaviors can be grouped into classes with similar rates, and if the 

classes are sufficiently distinct, then the system can be considered as 

hierarchical and dealt with as a small-number system" (O'Neill et al., 1986, 

p.75-6) [i.e. using mathematical equations to explain their behaviour and 

structure]. The differences between the rates are illustrated and 
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determined by identifying steep gradient rates between those levels 

(O'Neill et al., 1986, p86). 

Vertical and horizontal structures were also explored in thi s 1986 

text: noting that behaviour at higher levels of the system operates at slow 

rates, while lower levels operate at much higher rates, and this is related 

to the response time of that level of organisation to an outside stimulus. 

O'Neill et aI. show this in figure 7.5. 

INPUT OUTPUt 

Figure 7.5. Attenuation of an input signal by a linear IIblack box". 
Low-frequency signals (top) pass unmodified while higher 

frequency signals (middle and bottom) have their amplitudes decreased . 
The figure illustrates how a [upper] level in a hierarchy can be isolated 

from high-frequency (i.e. rapid) dynamics at lower levels in the hierarchy. 
(O'Neill et aI., 1986, p.77). 

The attenuation demonstrated in figure 7.5 underpins the concept 

of filters and the process of filtering information between levels of a 

hierarchy; and is also related to the functions of control, constraint and 

containment. This can again be referred to the in-depth analysis of these 
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concepts in the work of organisational cybernetic and the work of B r 

(1979, 1981, 1985). The role of the observer in defining th ch ice f ai, 

and the hierarchical structure and processes will be di s us d furth r in 

chapter 9. 

Allen and Hoekstra use the following figure 7.6 t illu trat the 

importance of the observer in hierarchy theory. 

Figure 7.6 Ecology is a matter of primary human experience (Allen and 
Hoekstra, 1992, p.14) 

With Hoekstra in 1992, Allen focuses on ecological sy t m fr m 

the perspective of the need for addressing scale and a particular point f 

view in defining the system of interest, central to which is th ob erv r in 

the system (Allen and Hoekstra, 1992, p.13). Following on from thi , a 

primer in hierarchy theory (1986) was dev loped int th book by Ahl 

and Allen (1996). While also being a text on the practical us of hi rarchy 

theory using many case examples, this book sp cificallyaddre se th role 
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of the observer in not only defining the system but in framing the route 

for the start of the observation; i.e. defining the research question. 

The final book in this section was again with Hoekstra and also 

Tainter, applying hierarchy theory in practice with supply-side 

sustainability for ecological and social systems (Allen et al., 2003). The 

hierarchy theory principles and applications from these books will be core 

to the application of hierarchy theory to EID in chapter 9. 

7.8 Summary 

This chapter has explored the hierarchical approaches of those 

authors considered to be core to the development of hierarchical systems 

from an interpretive standpoint. The insights discovered in this chapter 

will be incorporated with the principles and method for a theory of 

hierarchy that will be developed in chapter 9. 
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Chapter 8 

The Functionalist Application 

In this chapter, one of the functionalist frameworks from chapter 6 

will be used to address the issue of the management of emerging 

infectious disease (EID). The framework chosen is that of the Skeleton of 

Science (Boulding, 1956) which is the most-developed framework, and 

therefore considered to be an exemplar of the available work in this area. 

The American Heritage Dictionary defines an exemplar as: 1) /lone that is 

worthy of imitation; a model, 2) one that is typical or representative; and 

example, and 3) an ideal that serves as a pattern; an archetype" (2000). The 

Boulding framework is the most detailed model and explication found in 

the literature of the use of specific disciplines at specific scales of inquiry in 

an investigation. It is worthy of imitation as that best example, and it is an 

archetype of many other models of a similar form, and it is the most 

developed of the group. 

This chapter also investigates whether this approach generates any 

limitations in the current methods employed by the discipline of 

epidemiology in addressing policy making for EID. 

8.0 Introduction 

The Skeleton of Science is used in this chapter to explore and surface 

additional knowledge about international health policy making for EID. 

Boulding's skeleton will be used to pull out the scope of disciplines to be 

found in three statements of current international epidemiological policy

making. The results of that comparison will be used in a later chapter to 
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argue for an expanded epidemiology that incorporates a systemic 

approach that merges the breadth of traditional epidemiology and the 

clinical support of modern epidemiology. 

The choice of Boulding's work for this project was based on the 

following requirements that: 

1) the chosen framework had to incorporate the principles of 

holism, hierarchy and emergence; 

2) the framework had to demonstrate increasing complexity in the 

organisation of the units in the framework; and 

3) the framework had to be able to relate the increasing 

complexity of the units of investigation with an increasing 

complexity of disciplines within the same framework. 

We build models in order to gain understanding of our "unordered 

experiences" (Dubin, 1978; Allen and Starr, 1982). The model used in this 

paper is Boulding's representation of the increasing complexity that he 

saw in each of the levels of organisation, and he associated each of those 

levels with particular disciplines. 

Boulding designed his skeleton to reflect that different disciplines 

are bodies of knowledge that focus on the investigation of a particular 

unit. He further proposed that each discipline had its own measurement, 

experimentation, and evaluation techniques. Therefore simply 

transferring individual models and languages of description from one 

level of unit-analysis to another would lead to an inadequate 
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representation: that lower-level (e.g. biological) techniques would not 

adequately describe higher-level (e.g. societal), more complex, units of 

investigation (Boulding, 1956). 

At each level of Boulding's skeleton, value filters, that are 

determined individually, exist for each different level. It follows from this 

that no two entities above the mechanistic second or third levels could 

hope to agree exactly on the incoming data, its interpretation, the size of 

gaps between levels, or even the drawing of the boundaries of those 

levels. This leads to the problem that there can be no agreed-on, absolute, 

mathematical yardstick for developing models or descriptions at 

Boulding's upper levels of the Skeleton. 

Boulding addresses both hierarchy and the increasing complexity 

of the subject matter of the disciplines, and recognises that with each new 

level, more complex models and languages of description are required. 

He, at least, does not ignore that this is a requirement. Instead he 

concludes that above level 4 of his skeleton there is no adequate 

measurement of the increase in complexity. This produces the valid 

warning that "we should never accept as final I a level of theoretical 

analysis which is below the level of the empirical world which we are 

investigating'" (Checkland, 1981, p104). 
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Level Description Characteristic Example Discipline 

1 Structures and Static, spatial pattern Bridge, mountain, DeSCriltive elements 
frameworks crystal, atom of all isciplines 

2 Clockworks Predetermined motion Clocks, machines, Physics, astronomy, 
solar system engineering 

3 Control mechanisms Closed-loop control Thermostat, 
homeostasis 

Cybernetics 

4 Open systems Structurally self- Flames, cells Theory of metabolism 
maintaining 

5 Genetic-societal Society of cells, Plants Botany 
systems functional parts 

6 Animals Nervous system, self- Birds and beasts Zoology 
awareness 

7 Humans Self-consciousness, 
knowledge, language 

Human beings Biology, psychology 

8 Socio-cultural systems Roles, communication, Families, boy scouts, History, sociology, 
values clubs anthropology 

9 Transcendental Inescapable God? Philosophy, religion 
systems unknowables 

Figure 8.1 Boulding's Skeleton of Sciellce (from Mingers, 1997, p306) 

In reviewing figure 8.1, the methods employed by modern (dinical 

and molecular) epidemiology can be seen to address levels 1, 2, 3 and 4 

with typology, order and specification relating to the epidemiological 

considerations of place, time, and person respectively. In the same way 

that a systems approach attempts to address each of the levels of the 

skeleton, traditional and eco-epidemiology have investigated at the level 

of the relationships described from level 4 and above. 

There has been concern that if epidemiology moves beyond the 

scope of the natural sciences then it will lose credibility in the scientific 

community Vandenbroucke (1994). Therefore this concern would also be 

extended to a move where epidemiology extended its research and 

interventions into these higher levels of the skeleton. This is a valid 

critique and many practical consequences such as professional reputation 

and funding considerations depend on the validity of the research content 
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as judged by those within the dominant paradigm. The next section 

presents the material gathered from the literature review of epidemiology 

of possible contributing factors to the complex system of EID. 

8.1 Possible Contributing Risk Factors in Emerging 
infectious Disease 

Focusing on emerging infectious disease from the systematic and 

systemic perspective held in this thesis requires finding source 

information from every discipline that might be able to add to the list of 

possible contributing factors. The following section lists the sources for 

each of the contributing risk factors that are current in the literature that 

deals with emerging infectious disease. These are then used in this 

chapter's matrix, which is the summary of these factors using the 

epidemiological categories of host, agent, transmission and environment. 

They are taken from the li terature on emerging infectious disease and are 

judged important in this thesis because each can be found in several 

source materials, which, using the principles of drawing in triangulated 

data, attempts to add reliability to the data gathering process. 

Contributing risk factors have also been named "traffic lights" by 

Morse (1993, p23) because surveillance of these issues points to 

occurrences of possible "viral traffic". 

Figure 8.2 shows the leading global microbial threats in the 19905. 

This slide is part of a series to raise awareness as to the increase in such 

threats and to inform groups about the priorities of the CDC in 

addressing these threats (CDC, 1997). 

235 



Figure 8.2 Global Microbial Threats (from CDC, 1997, slide 
presentation) 

Figure 8.2 illustrates that the issue of emerging infectious disea IS 

a worldwide concern that is impossible to separate into responsibilities for 

individual nations or disciplines to address. Its study requires a multi

national and multi-disciplinary approach. However, it was hard (in two 

different ways) to sort the contributing risk factors of these global-based 

emerging infectious diseases. First, deciding which issue was the result of 

host, agent, transmission or environmental factors was difficult because 

many of the issues could be addressed in several categories. For example, 

a change in the biology or habita t of either host and/ or agent, could b 

placed in either of the four categories of hos t, agent, transmission or 

environment. For this list, the decision was made that the primary 

relationship between the factor and the category was extracted. 
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Second, it was also difficult to assign specific disciplines to the 

individual issues. After only two or three decisions into the list, it seemed 

as though every discipline was applicable in every contributing factor 

depending on what part of the factor was being studied. Additional 

reading led to questioning their placement and caused factors to be 

moved between categories in the matrix. Again, those disciplines most 

central to the issue were selected and it is acknowledged and accepted that 

many other disciplines could have been added for each factor. This 

process of choice of relevant factors is one possible direction for additional 

work in this topic. 

8.1.1 Host Contributing Factors 

"Biological, social, and behavioral characteristics of this group that 

are relevant to health ... " (Last, 1995, p79). 

Higher concentrations in population: this results in overcrowding and 

a lack of nutrition, sanitation, and clean water, and contributes to 

weakened immune systems and physical conditions which facilitate the 

spread of disease agents and their vectors (Morse, 1993; Karlen, 1995). 

Movement of popUlations: this may occur because of political unrest, 

war, famine or general economic pressures where people are displaced in 

large numbers to other areas where overcrowding, lack of facilities and 

nutrition tie together to spread disease (Garrett, 1994, CDC 1997). 

Susceptibility to infection: this is affected by factors such as poverty 

and poor nutrition and health services, lack of immunisations, or a 
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reduced immunity e.g. with HIV / AIDS (Tomes, 1998; Morse, 1993; 

Gellert, 1993). 

Speed of global transport of people, recreatiOlwl travel, a1ld busi1less 

travel: the speed of air travel allows hosts and agents to reach all corners 

of the planet in days rather than years (Miller, 1989). These three factors 

are inter-linked in that extended travel possibilities can expose people to 

infectious diseases where they have no natural immunity and where they 

can acquire and take home new diseases into their own communities 

(Lederberg, 1988; Berkelman and Hughes, 1993; AA WH, 1997). 

Changes in human beJzaviour: changes in nutrition, sexual attitudes 

and behaviour, drug addictions, and changing lifestyles from a local to 

more global focus lead to greater exposures to infectious disease for hosts 

(AAWH,1997). 

Herd immunity: this is a factor where people moving in and out of 

communities can reduce or increase that community's herd immunity i.e. 

their communal resistance to an infectious disease (Last, 1995; AA WH, 

1997). This factor can also be linked to population increases, changes in 

behaviour, and travel of populations outside local communities 

(Berkelman and Hughes, 1993). 

8.1.2 Agent Contributing Factors 

II A factor, such as a microorganism, chemical substance, or form of 

radiation, whose presence, excessive presence, or (in deficiency diseases) 

relative absence is essential for the occurrence of a disease." (Last, 1995, 

p5). 

238 



Changes in symbiosis in species, mutation of agent (1lew disease): this 

factor happens as a natural progression of host/ agent interactions (Miller, 

1989; Ryan, 1996). This factor has implications for the surveillance goals of 

health agencies (Ampel, 1991). The genetic makeup of infectious microbes 

changes quickly, e.g. influenza, and HIV, "against which humans have 

limited resistance" (AAWH, 1997) and surveillance methods have to 

match that variety. 

Antibiotic/drug resistance: antibiotic and other drug resistances have 

developed towards several infectious agents (e.g. stapllylococcus aureus 

(MRSA), tuberculosis, shigella dysyntery, and venereal diseases.) This is 

linked to the previous factor regarding the interaction and adaptation 

process between host, agent and vectors (AAWH, 1997; CDC, 1996) 

Sanitation changes: Tomes (1998) has written that technological 

invention and social education programmes concerning sanitation and 

cleanliness have led to the improvements in public health, particularly in 

the United States. Others have countered that these improvements were 

coincidental to the natural decline in certain infectious diseases (McNeill, 

1976). On the other hand, failures in these systems can increase the risk for 

a re-emergence of diseases (Tomes, 1998; Morse, 1993). 

8.1.3 Transmission Contributing Factors 

"Any mechanism by which an infectious agent is spread from a 

source or reservoir to another person." (Last, 1995, p167). These 

mechanisms can be direct or indirect. 
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Changes in biology of biological carriers, and population increase ill those 

carriers: these factors are also related to environmental conditions. 

Changes to animal populations may be caused by weather changes that 

increase or decrease the food supplies of animal or insect vectors (e.g. the 

Sin Nombre outbreak in Four Comers, Arizona was linked to an increase 

in field mice, which in turn was linked to an abundance of their favourite 

food: pinon nuts and insects (like grasshoppers) (Ryan, 1996)). 

Transplants and hospital-source infections (nosocomial infectio1ls): these 

are often overlapping in that the hospital or medical environment 

facilitates the transmission ofinfectious agents (Miller, 1989). Morse calls 

this a similar process to that of trade route transmission in that transplants 

and hospitals are "trade routes" for these infections (Morse, 1993; AAWH, 

1997). This factor is also linked to antibiotic and drug resistance. 

Changes in dwelling construction: changes to the physical built 

environment can break a chain of transmission. Shutting up entrances that 

agents can use either directly or indirectly through the use of their vectors 

(e.g. rats, insects, water supplies) can break the transmission route. 

Concentrations of livestock and changes in patterns of farming: these 

factors are linked to environmental factors and are also influenced by the 

economic pressure for more intensive food production methods and use 

of the land (Miller, 1989; Berkelman and Hughes, 1993). Examples of these 

changes are the use of antibiotics in cattle generally, and the combination 

of pig and duck farming in China. Ducks are believed to be a major 

reservoir for influenza virus, but pigs are the "mixing vessels" for 
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reassortment of the influenza virus, which is then transmitted to humans 

(Morse, 1993). 

8.1.4 Environment Contributing Factors 

"All that which is external to the individual human host. Can be 

divided into physical, biological, social, cultural, etc., any or all of which 

can influence health status of populations." (Last, 1995, p53). 

Trade route vectors: trade routes can play a major role in the 

transmission of disease. These facilitated the spread of plague in the 1300s 

(Greenwood, 1935; Wu, 1936; Garrett, 1994) and the Kinshasa highway 

played a similar role in the spread of HIV (Garrett, 1994). The slave trade 

is also thought to have brought mosquitoes on ships from Africa to the 

northern hemisphere (Morse, 1993). 

War: this factor is an erosion of political, social and economic 

infrastructures (Karlen, 1995) that would otherwise have the flexibility to 

monitor and address outbreaks of disease. This is also a way of 

introducing disease in new populations e.g. smallpox from Europe to the 

populations of the north and south Americas in the 16th and 17th 

centuries by settlers and invading armies (Am pel, 1991; Garrett, 1994; 

McNeill, 1996). 

Famine: changes in agriculture and weather patterns are linked to 

successes and failures in food production. This can also be linked to 

political upheavals. Famine also increases susceptibility to disease (Morse, 

1993; AAWH, 1997). 
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Policy conflicts: these conflicts also encompass the hypothesis of this 

thesis where the methods and approaches for studying, planning and 

controlling emerging infectious disease are in conflict. These also 

incorporate the behavioural sciences, and sociological, economic and 

political issues. 

Encroachment into wilderness/ increasing possibility of infection: in cases 

of population expansion and the needs of increased land for agriculture, 

the pressures for these changes are greatest in the areas of the world 

where emerging disease is a high risk i.e. tropical areas (Lederberg, 1988; 

Miller, 1989; AAWH, 1997). Another viewpoint attributed to Karl Johnson 

is that "humans have already slashed and hacked their way into most of 

the world's unique ecosystems", the proposal being that we are not likely 

to find many more undiscovered microbes (Karlen, 1995, p228). 

Global warming: changes in global temperature will cause changes in 

habitats, agricultural patterns, weather patterns, and oceanic currents 

(Lovelock, 1979; Miller, 1989; Karlen, 1995; Ryan, 1996). These changes in 

tum are linked to issues of adequate nutrition, the numbers of carriers, 

and the movement of people towards more supportable habitats. 

Oceanic currents/movements: Karlen holds that water flushed "from 

the ballast tanks of ships from Asia" (Karlen, 1995, p216) caused the 

outbreak of cholera in Peru in 1991. However, a more recent article states 

that an epidemiological investigation of the two Asian ships that arrived at 

that time were not carrying cholera and that oceanic currents (facilitated 

by El Nino) from Asia carried the disease in association with zooplankton 

(Mourino-Perez, 1998). This view is not established elsewhere but adds to 
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the requirements that investigations of such incidents should be multi

disciplinary. 

Germ warfare: the current economic and political instability in the 

former USSR is of concern in that the controls for safeguarding the 

biological and chemical agents in that country may be in jeopardy 

(PROMED, 1998). This threat of germ warfare either by accident or plan is 

also an issue for multiple disciplines (Lederberg, 1998). 

Dam building: in addition to removing the habitat for species in the 

flooded areas, dam building also provides additional bodies of standing 

water for the breeding of insects such as mosquitoes (Miller, 1989; Morse, 

1993). 

Insufficient (limits oj) knowledge: this factor is acknowledged in my 

construction of the list of contributing risk factors and in my choice of the 

Boulding framework used to identify the disciplines. Insufficient 

knowledge about the risk factors can hinder at best, and cause to fail at 

worst, an investigation of emerging infectious disease. This has to be 

mitigated, and a multi-disciplinary approach is advocated. 

The matrix (table 8.1) examines all of these contributing risk factors 

and determines which bodies of knowledge (disciplines) should be applied 

to the investigation of each of the risk factors. 

The matrix is sorted into four groupings of contributing factors 

according to whether they can be attributed to the epidemiological 

categories of host, agent, (mode of) transmission, or environment, and 

the rationale for the choice of each factor has been detailed in the previous 
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section. This mapping will show the levels of investigation that should be 

incorporated into the study of those cases of infectious disease. 

Boulding's Skeleton of Science (1956) arranges some of the 

contributing factors for emerging infectious disease to develop a different 

perspective of the complexity of the research issues involved and the 

scope of the disciplines necessary for their adequate study. My perspective 

differs from those of other researchers and could and should be debated 

to generate alternative perspectives on this issue . 

. f M h' C Table 8.1 MatrIx or ate mg 'b . 'k ontrI utmg RIS Factors to Disciplines 

ISSUES BOULDING LEVEL AND DISCIPLINES 
ASSOCIATED AT THOSE LEVELS 

HOST FACTORS 

higher concentrations in 7 population biology; 8 sociology, economics. 
population 

movement of populations 3 feedback, cybernetic systems; 8 sociology, 
politics. 

susceptibility to infection 4 molecular /biochemistry; 8 sociology, 
psychology 

speed of global transport 
of people 

2 clockworks; 8 sociology 

changes in human 8 sociolo~y, politics, psychology; 9 religion, 
behaviour philosop y 

herd immunity 3 feedback mechanisms; 8 sociology, 
psychology 

recreational travel 8 sociology, economics 

business travel 8 sociology, economics 

AGENT FACTORS 

changes in symbiosis in 4 molecular/biochemistry; 6 zoology; 7 
species ecology; 8 anthropology 

antibiotic/ drug resistance 3 feedback mechanisms; 4 
molecular / biochemistry 

mutation of agent 4 genetics, biochemistry 
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sanitation changes 1 frameworks / structures; 2 clockworks; 7 
biology, ecology; 8 sociology, politics 

TRANSMISSION FACTORS 

changes in biology of 
animal carriers 

4 genetics, biochemistry; 6 zoology; 7 ecology 

population increase in 3 feedback, cybernetic systems; 7 ecology, 
animal carriers biology 

transplants 4 genetics, biochemistry; 7 biology 

hospi tal-source infections 1 frameworks/ structures; 8 sociology, 
(nosocomial) economics, politics 

changes in dwelling 1 frameworks/ structures; 2 clockworks; 8 
construction sociology, economics, politics 

concentrations of livestock 6 zoology; 8 economics, sociology 

changes in patterns of 5 botany; 8 sociology, economics, politics 
agriculture 

ENVIRONMENT FACTORS 

terrorism 7 ecology; 8 sociology, economics, politics 

trade route vectors 7 ecology; 8 sociology, economics, politics 

war 1 frameworks/ structures; 8 sociology, 
economics, politics 

famine 7 ecology; 8 sociology, economics, politics 

insufficient (limits of) all levels involved 
knowledge 

policy conflicts 8 politics, sociology; 9 religion 

encroachment into 2 clockworks; 7 ecology; 8 sociology, 
wilderness/ increasing economics, politics 
possibility of infection 

global warming Feedbacks between all levels. Focus on 2 
clockworks; 3 feedback, cybernetic systems; 4 
information systems; 7 ecology 

oceanic 1 frameworks/ structures; 2 clockworks; 3 
currents/ movements feedback, cybernetic systems; 7 ecology 

germ warfare 4 molecular/biochemistry; 7 ecology; 8 
politics 

dam building 1 frameworks/ structures; 2 clockworks; 7 
ecology; 8 politics, economics 
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8.1.5 Discussion 

In this analysis it is a given that it will include a level one description 

of framework in at least two ways: the first is that there is a framework 

present in terms of it being not only the epistemological structure that has 

been chosen for use in this thesis but also, in a more abstract form, it is an 

acknowledgement that there is a perceived structure and pattern 

observed in this research. This may be further classified as being a 

subjective interpretation and open to differing perspectives of that same 

observation. 

The matrix shows that every level of Boulding's framework can be 

invoked for several of the very complex risk factors in the matrix, e.g. the 

factor concerning the lack of understanding of causes in many of the 

biological and social factors. Many levels are identified for each factor in 

the matrix and even without links between the factors, this reveals that 

even single factors require a multi-disciplinary approach in their study 

design. Further, the complexity greatly increases when several factors are 

linked together. 

From this analysis there is also the warning that focusing on the 

individual issues at a lower level and remaining at that level may cause us 

to overlook consideration of possible emergent properties that may have 

future consequences. This point argues that the investigation into 

emerging infectious diseases should be designed to gather data using the 

languages and models from as many disciplines as possible so as to 

interpret those data as meaningfully as possible, and with a higher degree 

of confidence. 
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8.1.6 Summary 

While the language of epidemiology can be used within different 

levels of the hierarchy of disciplines, that language alone is not sufficient at 

the more complex levels to explain completely the nature of the 

interactions and the emergent properties from those interactions 

(Checkland, 1981). At the levels of social and behavioural investigations, 

languages must be developed for those disciplines which can explain with 

confidence the interactions and emergent properties in that research. 

Finally, the use of hierarchy and the Boulding framework in this 

chapter also highlight the imperative to work across disciplines, and to use 

a multi-disciplinary approach to investigate emerging infectious diseases. 

It is not adequate or sufficient to apply one discipline to address this 

research topic. 

The underpinning goal of this thesis was to investigate a research 

topic of importance for public health. Epstein states that: "public health 

workers must participate, then, in the debate about how society can 

reconstitute itself and how new global systems of support can be 

formulated" (Epstein, 1992, p265). The practical outcome of such research 

is addressed in this section concerning the improvement of public health 

and reduction of risks to public health. This is done by exploring whether 

multi-disciplinary epidemiology can influence research and policy making, 

in the pursuit of maximum effectiveness in addressing the risks of 

emerging infectious diseases. 

In all of the groups or levels of issues described in chapter 3, there 

are authors who maintain that one or only a few of these factors are the 
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dominating principle that explains the whole complexity of emergmg 

infectious diseases. For example, as described previously, Tomes (1998) 

believes that it was technological improvements that have reduced the 

incidence of disease, while McNeill (1976), Karlen (1996), Ryan (1996) and 

Wills (1997) believe that there are symbiotic and evolutionary changes at 

work in the co-existence of humans and microbes, and Garrett (1994), 

Chesworth (1996), Diamond (1997) and Sapolsky (1997) hold that societal 

influences and their environmental effects are driving the probable 

increase in emerging infectious diseases. 

These authors are well aware of the complexity of this subject. 

However, none of the books surveyed for this thesis have taken a multi

disciplinary approach to the study of emerging infectious diseases. If such 

a thorough research was available, then the conclusions would perhaps 

fall differently, into looking for the explanation and means for 

understanding and control in the interrelationships between the parts. 

Such research could also offer alternative explanations for the behaviour 

that the higher level exhibits and how that controls the behaviour of the 

lower levels. 

In chapter 4 it was stated that emerging infectious diseases are a 

leading cause of death in the world, and that research in this area is a high 

priority. In the next section, three cases of policy statements by the 

Centers for Disease Control, the World Health Organisation, and the Pan 

American Health Organisation are presented and analysed to determine 

which disciplines are represented in their statements. 
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Specific statements were also sought from the publications of the 

British Public Health Laboratory Service but the information gathered is 

not in the same format as the three listed above and instead this 

organisation (PHLS) focuses on statements for the prevention of specific 

instances of infectious disease. Statements made at the organisationallcvd 

would not be comparable with statements regarding specific programme 

levels. 

The numbers in parenthesis in each of the tables represent the 

disciplines of the levels in Boulding's framework as used in the previous 

chapter. If the disciplines discerned in the policy statements in the 

following cases do not match the range of disciplines generated in the 

matrix at the beginning of this chapter, it is proposed in this thesis that the 

content of the cases in international health policy presented here are not 

fully representative of the range of disciplines available in the generation 

of new knowledge and practical applications arising from that research. If 

this is shown to be the case in the following cases, then recommendations 

for changes in those policies based on the benefits of applying systemic 

and systematic multi-disciplinary approach to the issue will be made later 

in this thesis. 

Finally, in analysing these statements two things are 

acknowledged: first, that it is the outcome, the language in the statements 

that is being interpreted and not the process of the policy making itself 

which is outside the scope of this project; and second, that this researcher 

has a bias in reading the format of the statements: that this researcher is 

expecting a positivist approach to be revealed in the content and this is 

what was found in the tables which follow. A second pass was made 
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through the table with this realisation and this resulted in listing additional 

disciplines, but this process cannot rest with one perspective, as the subject 

for future research, it has to be re-done and debated using many other 

perspectives. 

8.2 Three Cases of Policy I Priority Statements for the 
Control of Emerging Infectious Disease 

8.2.1 The Centers for Disease Control (CDC), Atlanta, GA, USA 

The CDC is a unit of the federal government of the United States of 

America. It was founded in 1946 for the control of disease. In the 

intervening fifty years the CDC has become, among many of its 

functions, a resource centre at the international level, sending its 

researchers around the world when requested to investigate outbreaks of 

disease (CDC, 1996). 

The CDC has developed a plan for addressing emerging infectious 

disease threats in the USA that was published by the CDC on April 15, 

1994, in the CDC's Morbidity and Mortality Weekly Report. The four 

goals of the plan for addressing infectious disease threats are shown in the 

next table. 

Ta bl 2 CDC P r St t t e 8. o ICY a emen san d A I . natysIs 

POLICY GOAL DISCIPLINES DISCERNED 
IN THE POLICY 

(Boulding's levels in parentheses) 

Detect, promptly investigate, and Probable: 
monitor emerging pathogens, the Information systems (4) 
diseases they cause, and the factors 
influencing their emergence. The feedback modelling (3) 
ability to detect what is new or analysis of statistics/ patterns 
emerging depends on the capacity (looking for the differences) (1, 2) 
to identify and track the routine as 
well as the unusual. This goal operations research (1, 2) 

250 



focuses on improving our country's mathematical modelling (1, 2) 
earl y warning network and 
developing more effective Possible: 
international surveillance networks. behavioural sciences (7, 8) for 

investigating "the factors 
influencing their emergence", 
although not detailed. 

Emphasis on clinical epidemiology. 

Integrate laboratory science and Probable: 
epidemiology to optimise public biochemistry (4) 
health practice. Advances in 
diagnostic technologies can be chemistry (1, 2) 
brought into common public health biology (7) 
practice. This requires close ties 

mathematics (1, 2) between personnel involved in 
disease prevention. For examhle, engineering (1, 2) 
public health microbiologists ave 

microbiology (4) to collaborate with epidemiologists 
to support efforts to determine the Possible: 
sources of infection, develop 

education (7, 8) interventions to prevent spread and 
recurrence, implement the communications (4) 
interventions successfully, and 
measure their effectiveness. 

Emphasis on laboratory science 
being filtered into educational 
programmes. 

Enhance communication and public Possible: 
health information about emerging collaboration/communications (4, 8) 
diseases and ensure prompt 
implementation of prevention education (7, 8) 
strategies. Building awareness of behavioural sciences (8), politics (8) 
emerging infectious diseases 
requires forming teams of diverse 
partners from the public a~d Emphasis on disease, breaking 
private sectors. More creative strands in the web of causation, and 
methods of communicating public maintaining support among diverse 
health messages are needed to groups. 
reach a variety of target audiences. 
These audiences include such 
groups as state public health policy 
makers, physicians in training and 
in practice, and behavioral scientists 
and health communicators who are 
implementing community-based 
prevention programs. 
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Strengthen local, state, and federal 
public health infrastructures to 
support surveillance and implement 
prevention and control programs. 
State and local health department 
staff, as well as hospital and 
university personnel, need training 
in the diagnosis, surveillance, and 
control of infectious diseases. 
Sufficient numbers of skilled 
personnel and well-equipped 
physical facilities are essential to 
maintain control of old disease 
threats and support prevention of 
new ones. Public health laboratories 
represent an area of critical need 
and crumbling infrastructure. If 
such laboratories are unable to 
provide key information in 
detecting an epidemic, monitoring 
resistant and epidemic strains of 
organisms, and defining the course 
of the epidemic, then all prevention 
efforts suffer. 

Probable: 

Physical science (2) 

biochemistry (3, 4) 

mathematics (1, 2) 

microbiology (4) 

Emphasis on medical skill building 
and maintaining and improving 
scientific resources. 

These guidelines were available from the CDC in full text at their 

website address (last accessed January 15, 2007): 

http://www.cdc.gov/ncidod/publications/eid_plan/home.htm 

The online copy of this report has now been withdrawn but can be 

requested in hardcopy from the CDC. This report has been updated in 

2002, and now includes six priority areas rather than the four policy goals 

of the previous report. The report is entitled: Protecting the Nation's 

Health in an Era of Globalization: CDC's Global Infectious Disease 

Strategy and the full report is published online and can be requested from 

(last accessed January 15, 2007): 

http://www.cdc.gov/globalidplan/request.htm 
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Using the same pattern of analysis, the 2002 update is presented in 

Table 8.3, using summary statements from the report (pp8-9). The full text 

of these statements (pp 28-58 of the report) and discussion by CDC is 

enclosed in Appendix 5 of this thesis. 

Table 8.3 CDC Priori tv Areas Statements and Analysis - Updated 2002 

PRIORITY STATEMENTS DISCIPLINES DISCERNED 

(taken from pp8-9 of the report) 

International outbreak assistance: the 
recognition that international 
outbreak assistance is an integral 
function of CDC. Supporting this 
function will require augmenting, 
updating, and strengthening CDC's 
diagnostic facilities, as well as its 
capacity for epidemiologic 
investigation overseas. In the future, 
CDC must also be prepared, as a 
matter of routine, to offer follow-up 
assistance after each acute emergency 
response. Such follow-up will assist 
host-country ministries of health to 
maintain control of new pathogens 
when an outbreak is over. 

A global approach to disease 
surveillance: In the years ahead, 
regional surveillance networks should 
expand, interact, and evolve into a 
global "network of networks" that 
provides early warning of emerging 
health threats and increased capacity 
to monitor the effectiveness of public 
health control measures. CDC will 
help stimulate this process by 
providing technical assistance, 
evaluating regional progress, and 
working with many partners to 
strengthen the networks' 
telecommunications capacities and 
encourage the use of common 
software tools and harmonized 
standards for disease reporting. 

IN THE PRIORITY STATEMENTS 

(Boulding's levels in parentheses) 

Probable: 

Information systems (4) 

feedback modelling (3) 

anal ysis of sta tistics / pa tterns 
(looking for the differences) (1, 2) 

operations research (1, 2) 

mathematical modelling (1, 2) 

Possible: 

behavioural sciences (7, 8) for 
investigating "the factors influencing 
their emergence", although not 
detailed. 

Emphasis on clinical epidemiology. 

Possible: 

collaboration/ communications (4, 8) 

education (7, 8) 

behavioural sciences (8), politics (8) 

Emphasis on disease, breaking 
strands in the web of causation, and 
maintaining support among diverse 
groups. 
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Applied research on diseases of global Probable: 
importance: A research program on 
diseases that are of global importance, Physical science (2) 
including some that are uncommon in biochemistry (3, 4) 
the United States, is a valuable 
resource, both for humanitarian mathematics (1, 2) 
reasons and because of the dangers microbiology (4) 
represented by some imported 
diseases. CDC's laboratorians, 
epidemiologists, and behavioral Emphasis on medical skill building 
scientists will maintain an active and maintaining and improving 
research program to develop tools to scientific resources. 
detect, diagnose, predict, and eliminate 
diseases of global or regional 
importance. When a new disease 
threat is reported anywhere in the 
world, CDC's laboratorians and field 
investigators will be available to help 
answer questions about disease 
transmission, treatment, control, and 
prevention. 
Application on proven public health Probable: 
tools: There is often a long delay 
between the development of a new biochemistry (4) 
public health tool and its widespread chemistry (1, 2) 
use. CDC will intensify efforts to 
couple applied research with research biology (7) 
on ways to promote the use of newly mathematics (1, 2) 
developed tools for disease control 
("imhlementation research"). CDC engineering (1, 2) 
will elp identify the most effective 
tools and actively encourage their 

education (7, 8) international use, applying expertise 
and resources in laboratory research, communications (4) 
public health policy, program 
management, and health 

Emphasis on laboratory science communications to overcome 
scientific, financial, and cultural being filtered into educational 

barriers. programmes. 

Global initiatives for disease control: Probable: 
CDC will make sustained collaboration/ communications (4, 8) 
contributions 
to global initiatives to reduce the education (7, 8) 
prevalence of HIV / AIDS in young behavioural sciences (8), politics (8) 
people by 25% and reduce deaths 
from tuberculosis and malaria by 50% Emphas,is on disease, breaking 
by 2010. CDC will also work with the strands 111 the web of causation, and 
Global Alliance for Vaccines and maintaining support among diverse 
Immunization to reduce infant groups. 
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mortality through enhanced delivery 
and use of new and under-utilized 
vaccines against respiratory illnesses 
and other childhood diseases. CDC 
and its partners will also consult on 
future international priorities for 
disease control, elimination, and 
eradication efforts-as well on 
monitoring for antimicrobial 
resistance and planning for pandemic 
influenza-and help evaluate progress 
through the collection and analysis of 
disease surveillance data. 

Public health training and capacity Probable: 
building: CDC will encourage and biochemistry (4) 
support the establishment of 
International Emerging Infections chemistry (1, 2) 
Programs (IEIPs) in developing biology (7) 
countries-centers of excellence that 
integrate disease surveillance, applied mathematics (1, 2) 
research, prevention, and control engineering (I, 2) 
activities. The IEIP sites will partner 
with Field Epidemiology Training 
Programs (FETPS) and other Possible: 
institutions to strengthen national 

education (7, 8) hublic health capacity and provide 
ands-on training in public health. communications (4) 

Over time, they may help to 
strengthen capacity in neighboring 

Emphasis on laboratory science countries as well as within the host 
country. being filtered into educational 

programmes. 

8.2.2 The World Health Organisation (WHO), Geneva, Switzerland 

The World Health Organisation has a similar document within the 

remit of the WHO directive WHA34.36-Global Strategy for 1Iealtlz for all by 

the year 2000 (WHO, 1981) which are the International Health Regulations 

adopted by the 22nd World Health Assembly (WHA) in 1969 and 

amended by the 26 WHA in 1973 and the 34th WHA in 1981. The text 

represents the regulations in force as of 1 January 1982, and most recently 
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updated in 1995. The goals are even more clearly focused on clinical 

epidemiology and bio-medical research than the CDC regulations. 

Table 8.4 WHO Policy Statements and Analysis 

POLICY GOAL 

The purpose of the International 
Health Regulations is to ensure the 
maximum security against the 
international spread of diseases with 
a minimum interference with world 
traffic. Following the increasing 
emphasis on epidemiological 
surveillance for communicable 
disease recognition and control, the 
new Regulations are intended to 
strengthen the use of epidemiological 
principles as applied internationally, 
to detect, reduce or eliminate the 
sources from which infection spreads, 
to improve sanitation in and around 
ports and airports, to prevent the 
dissemination of vectors and, in 
general, to encourage 
epidemiological activities on the 
national level so that there is little risk 
of outside infection establishing itself. 

DISCIPLINES DISCERNED 
IN THE POLICY 

(Boulding's levels in parentheses) 

Probable: 
Information systems (4) 
feedback modelling (3) 
analysis of statistics (1,2) 
operations research (1, 2) 
mathematical modelling (1, 2) 

Possible: 
behavioural sciences (7, 8) for 
investigating lithe factors influencing 
their emergence", although not 
detailed. 

Emphasis on clinical epidemiology 
and emphasis on disease, breaking 
strands in the web of causation. 

8.2.3 Program Objectives for Pan American Health Organisation 
(PAHO) 

The Pan American Health Organization is headquartered in the 

United States with field offices throughout South America. Its goals are 

lito strengthen national capabilities to implement effective preventative, 

therapeutic and control programs which are technically feasible, 

economically viable, and socially acceptable" (PAHO, 1998). Its policy 

statements can be located at the web address 

http://www.paho.org/english/hctOl.htm (accessed June 12, 1998). 
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Table 8 5 PAHO Policy Statements and Analysis 

POLICY GOAL 

To strengthen national and local 
capabilities to detect and analyze 
changes in the frequency and 
distribution of common, new 
emerging / re-emerging 
infectious diseases and implement 
proper prevention and control 
activities 

To support member countries in the 
process of elimination of leprosy, 
onchocerciasis, non-venereal 
treponematosis, and Chagas' disease 
vectorial transmission; 

To collaborate with the Regional 
efforts to control blood transfusion 
transmitted infectious agents; 

To develop, in cooperation with 
national counterparts, cost-effective 
measures to prevent and control 
childhood diseases, particularly 
diarrheal diseases and acute 
respiratory infections; 

To implement the Global Malaria 
Control Strategy based on 
administrative and programmatic 
integration of specialized services into 
the local level; 

To foster the development of applied 
research in support of prevention and 
control activities. 

DISCIPLINES DISCERNED 
IN THE POLICY 

(Boulding's levels in parentheses) 

Probable: 
Information systems (4) 
feedback modelling (3) 
analysis of statistics/ patterns (1, 2) 
operations research (1, 2) 
mathematical modelling (1, 2) 

Emphasis on clinical epidemiology. 

Probable 

Information systems (4) 

medical specialities (7) 
analysis of statistics/ patterns (1, 2) 
operations research (1, 2) 
mathematical modelling (1, 2) 

Emphasis on bio-medical skills. 

Probable 

Information systems (4) 
analysis of statistics/ patterns (1, 2) 
operations research (1, 2) 
mathematical modelling (1, 2) 

Emphasis on clinical epidemiology. 

Probable 

Information systems (4) 
medical specialities (7) 
mathematical modelling (1, 2) 
economics (7) 

Emphasis on bio-medical skills. 

Probable 

Information systems (4) 
medical specialities (7) 
mathematical modelling (1, 2) 

Emphasis on biD-medical skills. 

Probable 

biomedical research (1, 2, 3, 4) 
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Possible 

sociological and behavioural sciences 
research (7, 8) 

Emphasis possibly on a more 
comprehensive epidemiology. 

8.3 Discussion of the Statements of the Policies 

The disciplines drawn from these statements are focused on 

achieving prediction and thereby control in the study of emerging 

infectious disease. The language of the statements is designed to instil 

confidence in scientific procedure to identify, isolate, and eradicate the 

threat of emerging infectious disease. The information gained in this 

process is communicated to the social community from the scientific 

community. There is no intuition of community feedback processes in 

either the goal setting, directions for the research interests or programme 

aims, or in the communication of the research outcomes. Specifically, the 

disciplines identified in these statements are listed in the table below. In 

the first column of the table are the disciplines that a multi-disciplinary 

approach should incorporate in the study of emerging infectious disease 

contributing risk factors. The second column lists the disciplines found in 

the organisational statements. A comparison between the policies and the 

disciplines available in this research shows which disciplines are being 

overlooked. A discussion follows as to how these statements could be 

expanded to encompass a multi-disciplinary systems approach for 

epidemiological inquiry. 
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Table 8.6 Comparison of Disciplines Found in Matrix and Policy 
Statements 

DISCIPLINES ADVOCATED BY DISCIPLINES DISCERNED 
BOULDING'S FRAMEWORK IN THE POLICY 

(Boulding's levels in ~arentheses) (Boulding's levels in parentheses) 

CDC Statement: 

(1) frameworks/ structures analysis of statistics/ patterns (1, 2) 

(2) clockworks chemistry (1, 2), mathematical 
modelling, operations research (1, 
2) engineering (1, 2) Physical 

(3) feedback/ cybernetic systems 
science (2) 

feedback modelling (3) 
(4) molecular/biochemistry, genetics, 
information systems Information systems, 

biochemistry (4) communications 
(4) microbiology (4) 

(5) botany collaboration/ communications (4, 
8) 

(6) zoology 

(7) ecology, population biology 

(8) sociology, behavioural science, biology (7) 
psychology, economics, behavioural sciences (7, 8) 
anthropology, political science education (7, 8) politics (8) 
(9) religion, philosophy 

WHO Statement: 

(1) frameworks/structures analysis of statistics (1, 2) 

(2) clockworks operations research (1,2) 
mathematical modelling (1, 2) 

(3) feedback/ cybernetic systems feedback modelling (3) 

(4) molecular/biochemistry, genetics, Information systems (4) 
information systems 

(5) botany 

(6) zoology 

(7) ecology, population biology 

(8) sociology, behavioural science, 
psychology, economics, 
anthropology, political science 

(9) religion, philosophy 
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PAHO Statement: 

(1) framevvorks/sbnlcbures analysis of statistics / patterns (1, 2) 

(2) clockvvorks biomedical research (1,2, 3, 4), 
operations research (1, 2), 
mathematical modelling (1, 2) 

(3) feedback/ cybernetic systems feedback modelling (3) 

(4) molecular /biochemistry, genetics, Information systems (4) 
information systems 

(5) botany 

(6) zoology 

(7) ecology, population biology medical specialities (7) economics 

(8) sociology, behavioural science, 
(7) 

psychology, economics, sociological and behavioural 
anthropology, political science sciences research (7, 8) 

(9) religion, philosophy 

Comparison betvveen the tvvo columns reveals gaps where some of 

the levels are not represented in the statements, and the range of the 

disciplines found in the organisational statements do not match the spread 

listed in the Boulding framevvork. The implications here are that additional 

disciplines must be enlisted in the sbudy of the contributing risk factors for 

emerging infectious disease. The emphasis read from the organisations' 

statements is that of a scientific, positivist approach to the topic. In this 

case "knovvledge is hard, real, and capable of being transmitted in a 

tangible form" (Flood and Carson, 1993, 247). This is seen in the 

statements vvhere the direction of the intervention is stated vvithout 

reflection or processes given for a circular discussion of the chosen 

directives. 
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In this chapter, Boulding's Skeleton of Science was used an exemplar 

of a functionalist hierarchical framework to explore and surface additional 

knowledge about international health policy making for EID. nus 

approach generated limitations in the current methods employed by the 

discipline of epidemiology in addressing policy making for EID. These 

limitations will now be addressed and discussed in chapters 9 and 10. 

The next chapter will use the information from the same three 

policy statements and the contributing factors shown in the matrix in table 

8.1, as input to an analysis of this complex system of EID using an 

interpretive approach to hierarchical analysis that will be compared with 

the outcomes of the analysis undertaken in this chapter from the 

functionalist perspective. 
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Chapter 9 

An Interpretive Approach and Critique of Hierarchy 

9.0 Introduction 

This chapter consists of three sections. The first section, the 

information from the matrix in table 8.1 can be used as input to an 

analysis of this complex system of EID following an interpretive approach 

to hierarchy theory. This application draws on the data from the 

traditional literature review of chapter 5, and the narrative review of 

interpretive hierarchy theory from chapter 7. 

The second section will present a combination and comparison of 

the results of the functionalist hierarchical analysis of chapter 8 with the 

interpretive analysis presented in this chapter in section 9.1. 

The final section of this chapter is the evaluation of the outcomes 

from the comparison of the two approaches (functionalist and 

interpretivist) hierarchical systems approach, using a combination of 

critical systems thinking and critical systematic review, adhering to the 

underpinning structure and process of this thesis. 

9.1 The Interpretive Approach to Hierarchy 

The term "hierarchy theory" is used in this dissertation, not in the 

defined sense of a validated theory but as a collection of principles in an 

approach that has been developed for the study of complex systems, i.e. 

systems that could not be adequately described by statistics and calculus 

(these have been previously described as middle-number systems). 
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Hierarchy theory can reveal the structure and behaviours of a system, 

incorporating the understanding that the benefits or limitations of that 

process are governed by the capabilities of the observer. 

An interpretive hierarchical investigation begins with the 

observation of a phenomenon by an observer of that phenomenon. The 

role of the observer of the phenomenon is dealt with differently by 

researchers in hierarchy theory, leading to some of the many difficulties 

regarding the use of common definitions within this theoretical approach. 

Some researchers believe that the observer, the observer's biases, and the 

observer's very presence change the definition and behaviour of the 

system. The observer is therefore central to defining the system's 

structure and behaviour (Allen and Starr, 1982; Ahl and Allen, 1996). 

Others hold an objective viewpoint, removing the observer from primary 

importance and concentrating instead on objectivity (e.g. Miller, 1978). 

Still, the structure, behaviour, and interrelationships between a system's 

parts are the units common to all versions. 

The ontological question is concerned with whether hierarchies 

exist external to the observer, or whether they are a reality held entirely 

within the consciousness of the observer. All of the authors discussed in 

the interpretive approach would hold the latter viewpoint. it is both the 

ontology and the epistemology of hierarchy theory that separates the 

authors, as was seen in the split between authors into chapters 6 and 7. 

Some authors of hierarchy theory have addressed or stated their 

positions regarding ontological questions, but epistemological issues are 

not argued in depth by many of the hierarchy theorists. One exception is 
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Laszlo (1972), who devotes an entire chapter in his Introductioll to Systellls 

Philosophy to hierarchy in developing a "Framework for a Philosophy of 

Nature." He states that "the indicated position of a philosophy of natural 

hierarchy is integrated pluralism: an ontology that proclaims both the 

diversity and the unity of the world" (Laszlo, 1972). Authors who do 

address ontological questions in hierarchies are Boulding (1956), Grene 

(1967), Bunge (1963, 1969), and Laszlo (1972). 

Other hierarchy theorists are less detailed on this subject. Allen, 

Starr, and Salthe choose not to debate ontology. Allen and Starr say that 

"we do not address questions of ontological reality for given levels, but 

prefer to take an epistemological stance in a utilitarian philosophy" (Allen 

and Starr, 1982). Salthe says, "science almost never asks ontological 

questions" and also that "ontology is the attractor of my statements, even 

if they ostensibly denote only epistemological matters" (Salthe, 1985). 

Finally, whether hierarchy theory is objective or subjective in its 

approach depends again on which theorist's work is being examined. 

Since Salthe, Allen, and Starr emphasize so intensely the importance of the 

observer in the definition and description of the hierarchy, they lean to 

the subjective, synthetic method. The work of Miller, however, blends an 

objective analytic method, a reductionist epistemology, and a holistic 

ontology (Reckmeyer, 1982, 1990). 

In all cases, the practice of the theory is governed critically by the 

capabilities and biases of the observer/practitioner of the intervention, 

since it is the observer who provides a unique definition of the system. 

Another important detail is that the implementation of a hierarchical 
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approach, whether functionalist or interpretive has to overcome the 

existing linguistic biases and prior misuse of the concepts of the theory not 

only by the natural, but especially, by the social sciences. 

Testing the theory/methodology presented in this chapter should 

involve the developed approach being able to address firstly, what is 

observed; second, to alter what is observed based on the information 

found in the latter explanation; and, third, to design a complex situation 

based on the knowledge inherent or predicted by the theory. 

9.1.1 Principles of Hierarchy Theory 

In this section, the aim is to explore the input from the data sources 

accessed in searching for the historical and current uses of interpretive 

hierarchy to present a narrative synthesis that encompasses: 

1. the literature searches described in the methodology chapter; 

2. the ID-ID questionnaire data; and 

3. the material listed in the narrative reviews. 

It is understood in this thesis that research is "a critical and 

exhaustive investigation or experimentation having as its aim the revision 

of accepted conclusions, in the light of newly discovered facts" (Dubin, 

1978, p17). The research undertaken in this thesis on hierarchy theory 

goes back to "square one" by creating a new narrative review of 

hierarchy theory from two different ideological positions in the light of 

information gathered from other researchers in the field and in their 

writings about the use of hierarchy theory. The Ire-searching' done may 
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or may not alter or confirm previous perceptions of hierarchy theory; but 

the revision work itself will have worth nonetheless in having provided 

an overview of hierarchical approaches not currently available in the 

literature, and this is a core output from this thesis. 

The way that hierarchy theory addresses the observation of the 

experienced world is that it seeks to use the explanatory principles such as 

control, constraint, and containment, levels, boundaries, channels of 

communication, surfaces, filters, scale, and the importance of the observer 

in the definition of the system, to order the complexity we perceive. 

This may be done for several reasons or aims: firstly, to explain 

what is observed; second, to alter what is observed based on the 

information found in the latter explanation; and, third, to design a 

complex situation based on the knowledge inherent or predicted by the 

theory. 

How well each of these are achieved is the test of the usefulness of 

the theory and this is specifically addressed in this chapter with use of the 

critical review mode, which is designed to critique proposed theories and 

methodological approaches. Theory in this case is taken to include the 

operationalisation of the built theory that includes the model and 

methodology inherent in the design of the theory. 

Hierarchy theory has not been explored in depth in mainstream 

systems thinking, hence addressing this problem is important in terms of 

the issues of coherence and relevance. These concepts will be discussed in 

greater detail in the evaluation of the implementation later in this chapter. 
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Relevance issues for the proposed hierarchy theory are based on concerns 

about the decisions by this researcher about the inclusion or exclusion of 

data in building the theory. 

The remainder of this section will detail the principles of hierarchy 

theory, drawn from the literature reviewed in this thesis; and concluding 

the process with a candidate theory / methodology, which will go forward 

for application in the case study section of this chapter on EID. 

The following principles will be detailed in this section: 

• Complexity 

• Self-reflection 

• Importance of the observer 

• Boundaries 

• Near-decomposability 

• Surfaces and filters 

• Channels of communication 

• Control, constraint and containment 

• Emergence 
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Complexity 

In the study of complexity, hierarchy theory is only one of many 

approaches. However, it is an approach that is specifically designed to 

model complex situations through a self-reflective process of observation 

and description. 

Definition: Defining complexity could take the space of an entire 

thesis by itself. However, a few definitions of the term are appropriate. 

The word 'complexity' derives from the Latin word complexlIs, which 

signifies "entwined", "twisted together". Corning, who has written 

extensively on the topic from the perspective of evolutionary systems 

(Corning, 1997, 1998), takes this definition forward. Peter Corning 

describes it in this way: 

"What in fact does the word "complexity" connote. One of 

the leaders in the complexity field, Seth Lloyd of MIT, took 

the trouble to compile a list of some three-dozen different 

ways in which the term is used in scientific discourse. 

However, this exercise produced no blinding insight. When 

asked to define complexity, Lloyd told Johnson: "I can't 

define it for you, but I know it when I see it." 

Rather than trying to define what complexity is, perhaps it 

would be more useful to identify the properties that are 

commonly associated with the term. I would suggest that 

complexity often (not always) implies the following 

attributes: (1) a complex phenomenon consists of many 

parts (or items, or units, or individuals); (2) there are many 
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relationships/interactions among the parts; and (3) the parts 

produce combined effects (synergies) that are not easily 

predicted and may often be novel, unexpected, even 

surprising. 

At the risk of inviting the wrath of the researchers in this 

field, I would argue that complexity per se is one of the less 

interesting properties of complex phenomena. The 

differences, and the unique combined properties (synergies) 

that arise in each case, are vastly more important than the 

commonalities (Coming, 1998, p.199). 

Discussion: the entwining of many parts, twisted together with 

inter- and intra-relationships are at the core of a complex system. Adding 

depth to this definition, Allen has defined complexity thus: "Complexity 

arises when a system requires several levels of organization for its 

adequate description (Allen, 1985). This is of course, core to then 

implementing an approach that addresses many levels of description: the 

hierarchical approach. So working with complexity needs not only the 

parts and their intertwining and relationships, but also requires an 

observer to surface those parts and relationships, and if the observer can 

do so (that the observer needs more than one level of description to 

define what he or she sees) then what they are seeing is defined as a 

complex system. 

So, it is the role and function of the observer to make the definition 

and determination of complexity as defined by the describer of the 

system: and it is the realization by the observer that a situation is that of 
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complexity. Complexity is not an already existing, physical part of the 

system, independent of observation. The determination of that is 

observer-driven; the researcher determines through their description, 

faulted or otherwise, of what the parts, levels, sub-systems and intcr- and 

intra-relationships are within the system of interest. 

Related to the subjective position, another definition of complexity 

is that of a detainment in thought or progression (SaIthe, 1993). In this 

sense then, complexity is a curtain drawn over the possible understanding 

or explanation of a phenomenon that can only be drawn back, and the 

phenomenon revealed, to the extent of the ability and perceptive power 

of the observers of that phenomenon. Removing the "detainment" is 

necessary for the efficient and effective management of complex 

situations; however, the methods used by observers in this "revealing 

process" must be tried and proven (Salthe, 1993). 

Practice: the use of complexity in the practice of hierarchical 

analysis means that as one of the first steps of the process, an observer 

must not only define the system, but also surface and reflect on the 

choices inherent in that defining; the reasons for those choices; and the 

reasons for the exclusion of other choices. These ideas are explored again 

in the definition of the boundaries within a system. 

Importance of the Observer 

The importance of the observer is the central principle in the 

versions of hierarchy theory that emphasize an interpretive perspective. 

Since it is the observer who reveals the levels in the studied system, that 
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same individual will also impose their bias and perspectives on the 

observations. 

Definition: Gershenson and Heylighen defined the role of the 

observer as that person who, "even in mathematical and physical models 

of self-organizing systems, ... ascribes properties, aspects, states, and 

probabilities; and therefore entropy or order to the system." Gershenson 

and Heylighen (2003) also write that "W. Ross Ashby (1962) noted 

decades ago the importance of the role of the observer in relation to self

organizing systems: "A substantial part of the theory of organization will 

be concerned with properties that are not intrilzsic to ti,e thillg bllt are 

relational between observer and tlzirlg" (Ashby, 1962, p. 258)". 

Ahl and Allen define observation "as the interface between 

perception and cognition" and that "observation is structured experience" 

(Ahl and Allen, 1996, p.51). Much as the conception of Koestler, Ahl and 

Allen see the observer as a form of holon: facing in two directions, on the 

one front constructing "internal cognitive models", and on the other, 

"interpreting experience", facing inwards and facing outward at the same 

time (ibid., p.53). For a systems hierarchy website Allen wrote: "when a 

system is observed, there are two separate considerations. One is the 

spatio-temporal scale at which the observations are made. The other is the 

criterion for observation, which defines the system in the foreground 

away from all the rest in the background. The criterion for observation 

uses the types of parts and their relationships to each other to characterize 

the system in the foreground. If criteria for observation arc linked 

together in an asymmetric fashion, then the criteria lead to levels of 
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organizatlon. Otherwise, criteria for observatl.on m rely gen rat i olated 

classes" (Allen, 2003, online definition). 

Discussion: The definition of complexity r -li s h avi ly n th 

individual philosophical and practical beliefs of the per on doi ng the 

explaining and the influences inh rent in th e int racti ns b tw n 

individuals and the phenomena being obs rved (Romm, 19 4). Ahl and 

Allen (1996) diagram this point as shown in figur 9.1. 

. . 
• 

. . ' .. ~
: ...... . 

Value-lad n 
085 RVER 

defines structures 

Figure 9.1 Addressing Observer Bias (Ah] and AlIen, 1996, p.36) 

Although not unique to hi erarchy theory, its most important 

insight is the recognition that there is an obs rv r in th 

observer's nature, biases, and filters need to be mor fully xplor d in any 

methodology. Further, the observer must be awar of the -ff t f hi r 
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her presence as it alters the environment and interactions of the system 

being observed. 

Where the beliefs are of an objective stance, (the researcher 

believes that the phenomenon exists separate from interpretation and is 

free from any influence that observation might exert on the observed 

situation) then the model of the observed situation is often defined in a 

mathematical format. Complexity in such studies is a measure, the 

minimum amount of information needed to specify a system's structure. 

If the author is subjective in defining the role of the observer, then 

this particular principle is interwoven within the definition of all other 

principles; it becomes the central principle. Without the observer, there is 

no recognition and definition of the levels within the system or even of 

the system itself. If the perception of complexity is that of an objective 

reality separate from observer-definition, then the observer loses 

importance. Still, even the action of ignoring the observer can also be 

viewed as a subjective distinction. 

If the stance is subjective however, then the definition of 

complexity must involve not only the interplay between an observer and 

the object observed, but also the interplay between the researcher and the 

rest of society. This becomes more of an inter-subjective stance, and the 

definition is now limited not only by the capacity and abilities of the 

individual observer but also by the social meanings, perspectives and 

biases of the phenomena's social context. 
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Practice: the role of the observer in the practice of hierarchical 

analysis means that this underpins the first steps of the process: linked 

with identifying the complex system, an observer must not only define 

the system, but also surface and reflect on the choices inherent in that 

defining; the reasons for those choices; and the reasons for the exclusion 

of other choices. 

Self-reflection 

This process is also closely linked with the role of the observer, and 

underpins the process of hierarchical analysis from the interpretive 

standpoint. The task of self-reflection is necessary and vital, and requires 

an on-going self-examination and self-reflection of the biases, filters and 

paradigms brought to the study both by the individual researcher, and 

their physical and intellectual communities. 

Definition: In hierarchy theory, self-reflection involves more than 

self-examination and introspection; it is a more active and structured 

activity, and can be made more so with the addition of the three questions 

listed below in the next paragraph on the discussion of self-reflection. 

Discussion: When considering the issues of reflection, this action by 

the observer is particularly important in light of decisions made by that 

observer about the hierarchical structure and process surfaced through his 

or her interaction and viewing of the system. In this practice, there are 

three questions that may be raised by practitioners. The first two: "What" 

should I reflect on? and "Why" is reflection necessary?, are based on the 

twin standpoints of the effectiveness of the intervention, and the moral 

responsibility of the facilitator. The third question: "How" can I as an 
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individual reflect on my actions and their implications? (Brown and Wilby, 

1996). 

On an individual level, the observer should always be engaged in a 

constant and iterative self-reflection as an ongoing part of any analysis. 

This also involves the "sweeping-in" of alternate perspectives 

(Churchman, 1982). 

Practice: In the practice of defining the complex system and doing 

the hierarchical analysis, the observer and other participants in the system 

should use the questions above to structure a reflective process 

concerning the definition of the defined system. As before, an observer 

must not only define the system, but also reflect on the choices inherent in 

that defining; the reasons for those choices; and the reasons for the 

exclusion of other choices. 

Scale and Resolution 

Definition: "Scale may be temporal, spatial or both. A large-scale 

study covers either a long time period or a broad spatial expanse. A small 

scale study is narrowly focussed in space or time .... and scale is defined 

by grain and extent" (Ahl and Allen, 1996, p60). Grain and extent will be 

covered in a later section. The level of resolution in a study follows from 

the choice of scale at which the observed phenomenon is investigated. 

Discussion: The observer determines the choice of scale, and by 

that choice defines the hierarchical structure revealed, processes within the 

system, and the interrelationships seen within the system's structure. It 

further determines the type and quantity of data, because the choice of 
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scale for a study is determined by the choice of unit of mea urem nt. Ahl 

and Allen give the example of studying an elephant. The el -phant r main 

an elephant no matter what choice of scale and resolution y u ho e to 

study him at. But the result of th choi ce determin es th d ata and th 

understanding of the phenomenon (the elephant) th at j po ibl e a an 

outcome from the study. If you use a microscope to tudy th 1 phant, 

the data and understanding of the phenomena 'elephant' will be quite 

different from using from a far perspective at the wh Ie animal. The 

elephant has not changed, but what the observer receives fr m th tudy 

is different at each scale of observation (Ahl and Allen, 1996, pp 54-55). 

. . 

. . . : 
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Figure 9.2 Hierarchy Joke (The Man in the Moon) 

(from Kolasa website, McMaster University) 
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The joke in figure 9.2 is another example of the concept of choice of 

scale and resolution in the study of a system of interest. The astronauts 

have landed on what they believe is the surface of a planet. But they are 

working at the level of small-scale criteria, the surface of the planet, ridges 

and valleys rising and falling around them. Moving up the scale 

chosen .... if the choice of scale was at the planetary level, perhaps seen 

from their spacecraft a few thousand miles away from the planet, they 

would realise the smaller scale parts at that higher level of investigation 

were revealing the pattern of nose, eyes and mouth, and the 'whole' of 

the living entity. At the smaller scale, those parts make no sense. The 

meaning, the emergence, comes from choosing a larger scale for 

investigation and seeing that there is a pattern: revealing the inter

relationships between the parts of the system. 

When working at a lower level, using a small-scale investigation, 

the living entity is part of what is called the 'undifferentiated context' of 

the study. The entity as a whole is not seen, cannot be seen, by those 

working at the scale of the parts of the entity. Only by moving up the 

scale, and using larger units of measurement, can you change the 

perception (Ahl and Allen, 1996). 

Any change in the resolution used to examine the system alters the 

definition and the information gained from the study. It also effects a bias 

on further description of the system in that alternate perspectives (and 

hence, possibly radically different system descriptions) can be obtained by 

altering the scale and resolution of the study. The level of resolution in an 

hierarchical observation is the finest distinction perceived by the observer. 

Changes in either direction of resolution could increase the information 
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gathered to an unacceptable level for data-management and data

interpretation purposes. 

Practice: As proposed by Ahl and Allen (1996), this part of the 

implementation will involve the choice of units of measurement for the 

system, which will result in what will be perceived in the study of the 

complex system. 

Measurement, Grain and Extent 

Linked to the role of the observer and also to the scale of the 

observation, are the underpinning mechanics of measurement, grain and 

extent. The measurement used in an observation determines the scale of 

the system of interest. 

Definition: There are technical terms in hierarchy theory to 

describe the upper and lower levels of an observation accessible by an 

observer of that phenomenon. liThe threshold between the smallest 

things captured and those that slip through the net of observation 

unrecorded is the grain of an observation. Grain is analogous to the holes 

in the fishing net [example below) .... Now consider the other end of the 

sampling protocol. Here the threshold is between the largest entities that 

the net can capture and those that simply are too big. This upper 

threshold is called the extent of an observation protocol. Extent is the span 

of the sample and is analogous to the size of the net, the area fished, and 

the entire period of the fishing expedition .... The data set is analogous to 

the yield of the fishing expedition. Grain and extent limits are important 

because they fix the scale of experience" (Ahl and Allen, 1996, p. 58-9). 
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Discussion: The example used by Ahl and Allen (figur 9.3) to 

demonstrate the concept of measurement, grain and extent how that 

the size of the holes in the net are what determine what i captur d .in the 

output of the data collection of observing a phenomenon. The upper and 

lower limits of the data collection are determined by th ch ice of 

measurement (the holes in the net) and lilt will. take a different stra t gyif 

one wants to capture entities that are either too large or too small for a 

fishing-net sampling method" (AhI and Allen, 1996, p. 57). 

q" 
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Figure 9.3 The Example of the Fishing Net (Ahl and Allen, 1996, p. 56) 

Practice: As with the practical aspect of scale and resolution, thj 

part of the implementation will involve the choice of units of 

measurement for the system, which will result in what wi ll b p rceived in 

the study of the complex system. 
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Boundary Definition and Near Decomposability 

Definition: Allen (2003) defines boundary definition as: Boundary: 

"A distinction made by an observer. Artificial boundaries are drawn 

arbitrarily and haphazardly. Natural boundaries are still arbitrary but 

tend to be robust under transformation. That is, natural boundaries 

coincide for many distinct criteria (Allen and Starr, 1982, p. 262). 

He defines the concept of near-decomposability, a concept that 

underpins the discovery of a boundary and first written about by Simon 

(1962, 1973) as: "A characteristic of complex phenomena which may be 

seen to exhibit apparent disjunction when viewed in an appropriate 

fashion. Near decomposition does not deny ultimate continuity, but 

rather it pertains to relative interaction intensities across the continuous 

space of structural and functional boundaries" (Allen and Starr, 1982, p. 

273). 

Discussion: Boundaries are perceived by the observer to be where 

there are drops in information flows, for the most part caused by either 

mental or physical restrictions of the participants/ situation e.g. filters, 

biases, distance, methods of communicating. In this model, the separate 

steps and levels of the model pass information between them so these 

explain the boundaries and gaps between the steps. So there may be 

lines/ channels of communication (moving between steps or modes 

outside of the linear flow) but the steps are defined by these information 

boundaries. Within these bounded areas are where bonding is stronger, in 

comparison to the areas between and outside the bounded areas where 

there is lower bond strength. In this way, the bounded area maintains its 

cohesion and function. 
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The setting of boundaries within hierarchy are observer defined 

and must reflect on the considerations of complexity, interconnectedness, 

differences between boundary and surface, and differences in the 

perceptions of each individual observer/ describer of that system. In 

entification, the researcher determines "the erection and implementation 

of criteria for the identification of discrete things. The giving of names to 

concrete or abstract objects is an aspect of entification (Allen and Starr, 

1982, p. 267). This process is the link between observing the system and 

determining the boundaries: the process of discovering the structure and 

process of the complex system is done through the process of entitation. 

Albert Wilson writes: 

"The manner of decomposition of a complex organism or 

structure into sub-components is arbitrary, With a scalpel in 

the dissecting room or with the knife of pure intellect, the 

decomposer has freedom to isolate many alternative sub

groupings. However, unless his knife follows the "natural 

interfaces," severing a minimum of connections in isolating 

the sub-components, his decomposition may prove to be 

confusing, uninteresting, and messy, ... What we call the 

"natural interfaces" are identifiable either by the occurrence 

of a steep decrement in the number or strength of linkages 

crossing them, as developed by Simon (1962) in the concept 

of near decomposability, or through the existence of some 

form of closure" (Wilson, 1969, p54). 
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Boundaries between levels are quite distinct in their operational 

definitions. The observer reveals the system's interactions and so reveals 

the boundaries between the levels of the structure. Through this process 

of observing the system and defining its complexity, the observer sees 

where the interactions are filtered--where the interactions have less 

strength. It is at those points of weaker strength that surfaces between 

levels within a system are found (Allen and Starr, 1982). 

Practice: The observer begins the process of perceiving and 

defining the system and determining the boundaries: the practical step for 

this process of discovering the structure and process of the complex 

system is done through the process of entitation, distinguishing where the 

interactions are strong and weak, and where the boundaries should be 

drawn for the system of interest. 

Surfaces and Filters 

Definition: Allen and Starr define a filter as: A device in theory or 

practice that takes a signal string which is undefined in terms of scale and 

converts it by a process of integration into a scaled message. Low

frequency characteristics of a signal may be deemphasized by a filter that 

places greater significance upon high-frequency behaviour. Alternatively, 

high-frequency aspects of the signal may be smoothed and averaged such 

that they become a less important part of the defined message than they 

were of the signal. The patterns of integration which are used in a filter 

may be very exotic and can even be influenced by aspects of the signal as 

it is encountered" (Allen and Starr, 1982, p.268). 
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As defined above, "filters can be any device in theory or practice" 

with the purpose of facilitating an interpretation of the incoming signal so 

that the incoming matter, energy or information can be processed by the 

internal system in producing output (Ahl and Allen, 1996). Filters can take 

the form of biological and chemical physical structures, or, depending on 

the entity under consideration (e.g. a social system, filters can take the 

form of conceptual filters such as values (Ahl and Allen, 1996). 

For a surface, this is defined as being the place where filters are to 

be found, and may be either input or output filters (Allen and Starr, 1982). 

"Surfaces can be conceived as filters slowing the flow of material, energy, 

or information. Sometimes the delay is so long that the surface completely 

attenuates the flow altogether" (Ahl and Allen, 1996, p. 139). 

Discussion: The levels of the system are defined through the 

observation of the points where the flow of communications and 

interactions within the system are seen to decrease and is controlled 

through the action of filters. 

Activity is seen to decrease at surfaces because of the action of 

filters in restricting the flow of information between levels. While there 

are strong behavioural and informational connections within levels, bonds 

between levels are weakened by the actions of surfaces that filter the flow 

of information (Ahl and Allen, 1996). This area of reduced strength marks 

the jump in levels and becomes the definition of the level of bond strength 

at the next higher level, and so on up the hierarchy. The strength of the 

bonding at any level reveals their position in the hierarchy. Boundaries 
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between levels (either up or down the hierarchy) restrict the flow of 

information using filtering mechanisms. A detailed investigation of these 

mechanisms is critical before any attempts at systems intervention are 

made. If there is no understanding of these filters or biases at work 

within the system, then miscommunication will result. 

Changes in the observer's Weltanscllaull1lg (Checkland, 1981) or 

paradigm (Kuhn, 1970) are changes in the filters used by the observer, 

they will also change and redefine the structure of the system and its 

processes and interrelationships. 

The organisational form that these levels reveal is based on the 

ordering of the time frames involved in the regulation of their activities 

and in the constraints of their gathering, management and use of 

information, material, and energy (Allen and Starr, 1982). Behaviour that 

is a variable at a higher level is a constant and the context for lower levels. 

Behaviour of the faster-operating lower levels is filtered out through the 

action of surfaces and filters which, together with determinable time-lags, 

dampen the effects of lower-level activities. 

Practice: Once the boundaries and levels in a complex system have 

been determined by the observer, the observer must then investigate in 

detail the flow of matter, energy and information across the surfaces of 

those boundaries in and out of the system. An understanding of the 

filtering processes is vital to the full understanding of a system leading to 

the proposal of changes to that system that can be effective. 
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Control, Constraint and Containment 

Definitions: liThe control exerted by one holon over another lower 

in a hierarchy. The constraining hoI on behaves more slowly than the 

constrained holon. The constraining holon influences more than it is 

influenced in the act of constraint" (Allen and Starr, 1982). Upper levels 

contain lower levels in a nested hierarchy. Upper levels provide the 

context for the lower levels and they constrain the lower levels. This is 

what gives the hierarchical ordering of a complex system its robustness to 

disturbances from the environment (Ahl and Allen, 1996, p. 107). 

Discussion: Pattee (1969, 1973) and Simon (1962, 1973) developed 

the concepts of constraint and control, and the related concept of 

containment. The interconnections within complex systems that are 

managed and described by the principles of scaling, resolution, filters, 

surfaces, gaps and communication channels, facilitate the constraint, 

control, and containment of the system's lower levels by the higher levels. 

Hierarchy theory also states that there are behavioural 

interconnections within systems, which by their nature allow the higher 

levels of the system to constrain, control, and contain their lower levels 

(Allen and Starr, 1982). The positioning of the levels of the hierarchy in 

any system is determined by the time constants of each level. The scale of 

observation chosen by the researcher determines these time constants. 

This principle will be illustrated in the case study on EID. 

While the mismatching of filters increases miscommunication and 

conflict within the system, the responsiveness and flexibility of the system 

itself can also be a disturbance. If control is vested too high in the 
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hierarchy, there is danger that the bonding will be too weak between the 

higher and lower levels and the information loss through the filtering of 

information up the hierarchy will be too great. This can lead to system 

collapse. 

A new solution to the disturbances facing the existing system can 

create a "collapse to a higher level of organization" (Allen and Starr, 1982). 

There is a collapse of the previous system, but a higher level of 

organization is created because the reconstructed system incorporates the 

additional variety caused by the disturbance and gains stability from 

having dealt with those changes. Ashby (1962) and Beer (1979, 1981 and 

1985) have both worked in depth in this field using organisational 

cybernetics and principles from requisite variety. Change is not 

something that a system must avoid at all costs; it can be very beneficial in 

that previously external disturbances are now neutralized through their 

incorporation into the reorganized system (Mannermaa, 1988). 

Practice: This part of the implementation will involve interpretation 

of the data set with respect to implications for the inter-relationships 

between those parts of the observed phenomena that are defined within 

social, political and cultural settings. 

Emergence 

Definition: Emergence relates to properties of the system "which 

are, in and of themselves, not derivable from the behaviour of the parts a 

priori" (Allen and Starr, 1982, p.267). "In a trivial sense, emergent 

properties are properties of an entity that one did not expect" (Ahl and 

Allen, 1996, p.146). 
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Discussion: Pattee wrote: "we normally adopt hierarchical 

explanations when dealing with complex systems. We look to higher 

levels for significance and to lower levels for mechanisms" (Pattee, 1978). 

The concept of emergence comes from this process: it is not possible to 

find explanations for the behaviour of a complex system by pulling the 

system apart and investigating the content of the sub-units. Behaviour is 

not only explained by the interactions of the parts working together, it is 

seen at the higher level rather than the lower levels. Emergence is an 

important concept in systems design since actions may be met by 

unanticipated results either because ineffective methods are applied to the 

situation or there was an initial inadequate understanding of the system. 

Practice: Emergence will be a part of the reflection process of the 

implementation, behaviour that is discovered as an outcome of the 

observation. It is not a predictable outcome, but one that follows the 

process of observing a phenomenon. 

9.1.2 The Practice of Hierarchy Theory 

Hierarchy theory can be useful in revealing a system in concert 

with other methodologies since it does not claim to stand alone in some 

isolationist or imperialistic manner. Through relying on human 

observation and interpretation, it has been, for those of the interpretive 

perspective, a more abstract approach to systems definition. To the 

empiricist, such a model would be unacceptable; but to those systems 

practitioners who are able to address multiple perspectives in practice, 

such a different and more abstract approach could be a welcome addition 

to other approaches. Mingers and Gill (1997) propose to the use and 

practice of multi-methodology and the combination of multiple 
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paradigms in their edited book of the same name. In this thesis, the aim of 

combining the functionalist and interpretive paradigms can be considered 

to be a use of multi-paradigms. The combination of the process of 

systematic reviewing with the process of critical systems thinking can be 

classed as a use of multi-methodology. Mingers and Gill (1997) propose 

three arguments for the use of "strong pluralism", where "most if not all 

intervention situations would be dealt with more effectively with a blend 

of methodologies from different paradigms" (ibid, p.9): 

1. "real-world problem situations are inevitably highly complex 

and multi-dimensional. Different paradigms each focus 

attention on different aspects of the situation and so 

multimethodology is necessary to deal effectively with the full 

richness of the real world" (p.9). 

2. "an intervention is not usually a single discrete event but is a 

process that typically proceeds through a number of phases. 

Those phases pose different tasks and problems for the agent. 

However, methodologies tend to be more useful in relation to 

some phases than others, [as with using rich pictures from SSM 

is to this design of an interpretive hierarchical approach], so the 

prospect of combining them has immediate appeal" (p.9). 

3. "further consideration of the philosophical and theoretical 

aspects of multimethodology is timely since many people are 

already combining methodologies in practice" (p.9). 

Mingers and Gill (1997) detail and individually name the different 

combinations of methodology and paradigm mixes in figure 9.4. 
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In the table shown in figure 9.4 the name that Mingers and Gill 

assign to the research design used in this thesis is that of "multi-paradigm 

multimethodology" shown on line "I" of the table. 

In developing an interpretive use of hierarchy theory, it appears 

that there must be: 

• an attempt to define the topic of study and to gather the data to 

describe the parts of the system observed by the researcher. This is 

accompanied and underpinned by a reflective stance by the researcher 

in questioning the choice of scale for the study and how the data is 

assigned to each level of the surfaced system; 

• an attempt to creatively, either narratively or visually, some sort of 

description from the complex issue to be addressed by hierarchy; 

• an attempt to match the principles of hierarchy theory to the 

structures and processes discovered in that complex issue; and 

• an attempt to compare and contrast the interpretive narrative of 

hierarchy to possibly integrate existing functionalist descriptions of 

hierarchy, such as that developed from Boulding's Skeleto1l of Science, 

with the interpretive hierarchy discovered in this chapter, and chapter 

7. 

Ahl and Allen have proposed a process for the use of hierarchy 

theory (1996) that will be used in this chapter. Ahl and Allen describe their 

process thus: 
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"Hierarchy theory is a theory of observation whose function is to 

clarify those arguments in science where collecting more data will not 

help. Five junctures were delimited at which an observer's decisions are 

crucial to structuring the process of scientific observation: 

l. posing a question 

2. defining entities or units 

3. choosing measurements 

4. noticing phenomena, and 

5. evaluating models. 

These five decisions are the contribution of the observer. The contribution 

of the observed is system behaviour" (Ahl and Allen, 1996, p. 50). These 

five decisions, defining the role of the observer in this investigation can be 

further elaborated to draw out the detail of these decisions in the practice 

of thinking in an interpretative stance about hierarchy. 

First, the observer must address the core principle of exploring and 

debating perspectives of the observer and associated biases and other 

influences on the perception process as stated above in decision one by 

Ahl and Allen (1996). This could be done through a narrative reflection by 

the observer in concert with feedback from additional stakeholders' 

opinions (i.e. the sweeping in of additional viewpoints as proposed by 

Churchman, 1982). 

As part of defining and posing the research question (decision 2 of 

Ahl and Allen, 1996), further exploration could be done with a narrative or 
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visual description of the problematical situation, the complex system. 

From this diagram, the parts and the inter-relationships of the 

problematical situation could then be seen. The observer must then decide 

on the choice of level of analysis / scale / resolution for the study as seen 

in decision three of Ahl and Allen (1996). 

This will lead to an analysis of the interactions, strengths, weak 

links and strong links in grouping the levels in the system of interest. 

Following this determination, it will be the observer's role to draw 

the boundaries of the system and determine the levels within that system 

based on the strength of the system inter-relationships. 

Once the boundaries and levels are clear, this will also reveal the 

surfaces of the boundaries and parts and levels in the system. 

The channels of communication that work between the levels of 

the defined system can be sought and described. 

A discussion of the possible filters and filtering process for this 

system can then be undertaken for explanation of the processing of 

matter, energy and information in this system and the effectiveness of 

that information within the system. 

Linked to this discussion is the definition of the control, constraints 

and containment structures and processes that are a part of this 

problematical situation and how they have arisen and how they could be 

managed. 
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It is possible then to reflect on the nature of the structure revealed 

in terms of the span and depth of the system and the emergence, or 

emergent properties, of this system, for example, by exploring 

combinations of the groupings from the analysis and comparing with 

research and information about those groupings in the real world to see if 

the groupings done in the analysis have any resonance. 

Once the structure and processes have been determined and listed, 

it is possible to explore that description of the system for insights into the 

problematical situation and for noticing phenomenon as stated in decision 

four of Ahl and Allen (1996). 

Drawing around and closing the full circle brings the observer back 

to the process of critical reflection on this process and self-reflection by 

that observer as to the definitions made, the system revealed through 

those defining actions, and the outcomes from this analysis. This is the 

decision five of evaluation as stated by Ahl and Allen (1996). 

This process for the interpretative implementation of hierarchy 

theory will now be discussed in the next section, which looks at the 

problematical situation of emerging infectious disease and addressing the 

increasing levels of variety in its management. 

9.1.3 The Case Study - Hierarchy Theory In Action 

EID is a complex middle-number system. It can be defined as 

complex because it requires many levels for its adequate description 

(Allen, 1985). It is also the type of situation where biases and values do 

play an important role in describing the system. 
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In an analysis of the interactions, strengths, weak links and strong 

links of the phenomenon and problematical situation of EID, the scale of 

the observation produces data at the level of the risk factors (host, agent, 

environment and method of transmission) that were described in table B.1 

in chapter B. This determination of scale and data definition groups the 

levels in the system of interest. This has revealed the following diagram 

(figure 9.5) of the system from the interpretive viewpoint. The eye in the 

diagram is taken from a larger diagram in Ahl and Allen, 1996, p.36, and 

the three-level model of the system from Allen and Hoekstra, 1992, p.53). 

The levels shown in this representation are simplified for this 

diagram and several additional layers are seen in the analysis of the host 

factors and their relationship with levels of finer detail (grain) and levels 

with greater extent (the policy making levels of government agencies for 

instance). A full description of this intervention and analysis will be the 

subject of future research. 
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This section has explored the interpretation of the factors from the 

matrix of table 8.1 from the stance of the observer of the system. The nex t 

section addresses the possibilities for using the functionalist and the 

interpretive approaches together, in concert, in the review of this complex 

system of EID. 
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9.2 Intertwining the Functionalist and the Interpretive 
Approaches 

From chapter 8, the outcome of the functionalist approach was the 

clear demonstration, using Boulding's Skeleton of Science, that the 

application of disciplines to the problem of EID was confined to those 

disciplines of the natural sciences, those employed in the medical, 

traditional form of epidemiology. 

In viewing the exploration of an interpretive version of hierarchy, 

the descriptive hierarchy shown in figure 9.6 reveals that the groupings of 

factors (host, agent, transmission, environment) and other influences in 

the system fall into distinct levels of the interpretive hierarchy that map 

onto the same outcomes of the functionalist analysis. This is also drawn in 

figure 9.6. It is clear that whether approached from the framework 

approach, or from the descriptive, observer-defined interpretive 

approach, similar results and recommendations for action can be made for 

the management of EID. 
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One of the suggestions in chapter 10 is for further work to validate 

the results of this intervention and to explore whether this is a result that 

can be generalised for all such analyses of complex systems. The aim of 

future work will be to use additional analyses of complex situations to see 

if the results of this study are consistent over many interventions that 

combine natural and social science areas of research. 

9.3 Critical Review of the Functionalist and Interpretive 
Hierarchical Approaches 

In our zeal to successfully apply models, failures of the model are 

often overlooked. A model may be used for quite some time before its 

success is questioned or before the model fails to be successfully applied. 

Since hierarchy theory has been deemed successful in the systems field, it 

is necessary and appropriate to critique the development and application 

of hierarchy theory and it is especially appropriate in the systems field 

where feedback and the iterative processes involved in model 

development are central issues. 

The design of a theoretical and practical approach to hierarchy at 

the moment is an aim of this thesis. The functionalist and interpretive 

reviews of hierarchy in chapters 6 and 7 do not include a comprehensive 

process for an implementation of a "hierarchy theory". This thesis 

proposes such an implementation and also offers a critical evaluation of 

the implementation using a practical example (the management of EID). 

In this chapter, the critique of hierarchy uses critical systems 

thinking (CST) (Flood and Jackson, 1991a,b), lately renamed critical 

systems practice (CSP) in answer to critiques (Jackson, 2003) of previous 
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implementations of its practice. One such previous implementation was 

Total Systems Intervention (TSI). 

When first presented in Creative Problem Solvillg (Flood and Jackson, 

1991a) Total Systems Intervention (TSI) was a framework that evolved 

from one of many possible operationalisations of critical systems thinking 

and practice (CST f P). In Creative Problem Solving (1991a), TSI employed 

metaphors, creative thinking, and the knowledge gained from the 

processes of reflection and critique to create its comprehensive approach. 

TSI is not included in the process of this thesis, however a short 

overview due to its historical place in the development of this thesis is 

given in the following section. TSI was one framework that could have 

been developed from the principles of CST fP. Other authors such as 

Mingers and Gill (1997) and Nichols et a1. (2001) have also addressed 

implementations of multi-methodological and multi-paradigm 

intervention and research. Following this short section on TSI, the 

implementation of the interpretive descriptive hierarchy theory approach 

will be addressed with reference to the work of these authors. 

9.3.1 Total Systems Intervention 

Total Systems Intervention (TSI) begins with the perception of the 

"mess." In problem-solving situations the majority of problem-solving 

methodologies simply present an implementation strategy for analyzing 

and dealing with this perceived "mess." TSI adds the dimension of 

creativity (thinking creatively about surfacing the issues inherent in the 

"mess") and choice (choosing the best methodology(s) for tackling the 

"mess") in a recursive structure and process that more fully addresses the 
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complexity of the problem-solving situation or "mess" a ref rred to by 

Ackoff (1978). This cycle is show n in figure 9.7 that is taken from and 

explained in greater detail in Solving Problelll Solving (Flood, 1995c). 

implementation 

.... 
. '. 

~ .. , .. .... 

Figure 9.7 The 3-Phase Process of TSI 

However, while the problem solving mode, as shown in fi gure 9.8, 

deals with solving the "mess", the central concern of the prior proce of 

critical review is the critique of a problem solving approach, and the 

central concern of the subsequent critical reflection mode is the review of 

the implementation of the approach that was implemented in the problem 

solving mode. TSI was then expanded to include three modes: the process 

of critical review; the problem solving mode; and the critical refl ection 

mode; which all involve the same recursive s tructu re . The e 

interconnections are shown in figure 9.8, which also shows how the entire 

process of TSI's three modes of operation can be viewed as being nested 

recursively within TSI's creativity, choice, and implementation cycle a t a 

meta-methodological level. The critical review mode was explored further 

(Wilby, 1995a,b,c; 1996a,b,c; 1997) but that research is not applied in this 

thesis. 

300 



~OICE~ 

\ 

Figure 9.8 Overview of the 3 Modes and 3 Phases in TSI 

In addressing critiques of the use of TSI, and its underpinning by 

CST, Jackson renamed CST as: critical systems practice (CSP) (2003). 

However, with respect to the development of critical systems thinking 

and its history, in this thesis critical systems will be referred to as critical 
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systems thinking and practice (CST IP). This chapter now returns to the 

detail and use of the process of critical review for hierarchy theory. 

9.3.2 Critical Systems Thinking and Practice (CSTIP) 

When first introduced to systems thinking, CST I P had three 

commitments: critical awareness, emancipation, and complementarism. 

More recently, these commitments have been addressed and described as 

critical reflection (rather than critical awareness), pluralism (rather than 

complementarism), and improvement (rather than emancipation)" (Flood 

and Romm, 1996). 

The process of critical review investigates and explores hierarchy 

theory in this thesis but it can be applied to any methodological approach, 

whether in systems or another discipline. CST I P has relevance to this 

thesis in terms of providing an underpinning philosophy for evaluation 

and critical reflection and in addressing the limitations of the individual 

researcher in the study. The observer (researcher) should always be 

engaged in a constant and iterative self-reflection as an ongoing part of 

any analysis. This would also involve the "sweeping-in" of alternate 

perspectives (Churchman, 1982). 

The task of self-reflection is necessary and vital, and requires an on

going self-examination and self-reflection of the biases, filters and 

paradigms brought to the study by the individual researcher, and by the 

physical and intellectual communities of which the researcher is a part 

recognising that the output of this thesis is only one of many explanations 

from the data gathered. 
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For further reading on the early development of CST /P, and 

earlier iterations of TSI, the reader is directed to Flood (1990), Flood and 

Jackson (1991a,b), Flood and Ulrich (1990), Jackson (1985a,b, 1990; 

1991a,b), Jackson and Keys (1984), Oliga (1988), and Ulrich (1983). For 

further reading on more recent developments in CST / P the reader is 

directed to Jackson (2000, 2003), Payne (1992), Gregory (1992; 1996), 

Midgley (1992a,b; 1995, 2000), (Flood, 1993) and Flood and Romm 

(1995a,b). 

9.3.3 Critique of the Hierarchical Approaches 

As mentioned earlier, there are several important issues to address 

with hierarchy theory. One is the lack of a single set of principles for all 

variants of the theory; another is the lack of a capable mathematical 

structure for all of hierarchy's middle-number systems; and a third is the 

lack of a specific methodology for the application of hierarchy theory to 

demonstrate its practical utility. 

In hierarchy theory the capability, biases, and values of the 

observer in describing a system determines whether or not such concerns 

will be met since the Weltanschauung of the observer greatly influences the 

definition of the system. 

Flood's and Jackson's critique of the VSM discusses and answers 

questions regarding social processes, power structures, organizational 

culture, individual desires and needs, and a possible lack of foresight in 

achieving the goals of the system of interest (Flood and Jackson, 1991a). 
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In Jackson (2000), critiques of VSM are presented that summarise 

the lack of individual input into the design of the system, and the worry 

that this lack leads to possibilities of misuse of power by those designing 

and managing the system, to the detriment of the individuals within the 

system. Such critiques could also be laid in front of hierarchical analysis, 

especially from the viewpoint of the functionalist approach to hierarchical 

analysis, but in the interpretive approach, the observer is aware, and in 

the interpretive variety of hierarchy theory, is also reflective on the 

influences he or she has in the determination of the system, its scale of 

investigation, and what is inside and outside the boundary of the system 

of interest. 

In one comment, Jackson states: "despite the terminology of 

Systems 1 though 5 [of the VSM], he [Beer] insists that the VSM should 

not be seen as hierarchical - all five functions are dependent upon each 

other" Gackson, 2000, p.177). This however is a misinterpretation of the 

concept of hierarchy. Systems 1 through 5 being dependent on one 

another, and the emergence arising from the interactions among the 

levels of the VSM lead to an interpretation of increasing levels of 

complexity. Since it is this increasing level of complexity that is the 

definition of hierarchy rather than a description of increasing power and 

authority, it can thereby termed to be hierarchical in this sense. 

The technical interests are not well served by hierarchy theory in 

that there is no formal methodology or set of measurements for the 

practical application of the theory in complex systems. Evaluation of data 

from a 1986 questionnaire about hierarchy theory found that the theory 
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lacks a set of principles that can be agreed to by all authors in the field 

(Troncale, 1985). 

In addressing this lack of an organized theory or mathematical 

measurement to apply in complex situations, some mathematical 

modelling and equations have been developed in the natural sciences 

applications of hierarchy (Allen et al., 1982, 1985; Mesarovic, 1970; 

Overton, 1972, 1974, 1975). At the present time, however, the usc of 

hierarchy theory provides an intuitive, illustrative description of a system 

that is more closely linked to the thinking of soft-systems practitioners. 

Checkland has stated that Boulding's Skeleton of Sciellce (1956) 

appears to be convincing, but there has been no additional work on the 

topic of defining a concrete scale for "system complexity" or the size of the 

gaps between levels of hierarchies (Checkland, 1981). Given the 

subjective nature of the observer and the difficulties in reaching 

agreement on the definition of key concepts in hierarchy theory, concrete 

information is hard to obtain. However, some systems thinkers have 

proposed the use of fuzzy set mathematics to meet this need, e.g. Klir, 

1985; or multivariate analysis (Allen and Starr, 1982); or a mathematical 

exploration of hierarchical structures and process, e.g. Mesarovic ct al. 

(1970). 

In addition to these general methodological and practical critiques 

of hierarchy theory, there are also philosophical and ideological critiques 

that can be presented for the hierarchical approaches to the study of 

complex systems. 
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In its implementation, CST IP provokes and provides a critique that 

focuses on the three specific interests originating from the work of 

Habermas (1972, 1976, 1984a,b). This use, of a critique of one model from 

within the standpoint of another, is an important implementation of 

CST IP. Jackson {1985a} has integrated these ideas into CST I P and they 

can be rephrased in question form (Schecter, 1991): 

• The technical interest: to what extent, and how, does the theory 

(or can the theory) serve the technical interest of prediction and 

control, i.e., the hard-systems approach? 

• The practical interest: to what extent, and how, can the theory 

serve the practical interest of understanding, shared meaning, 

language, ways of observing, worldviews, and roles in 

achieving consensus, i.e., the soft-systems approach? 

• The empowerment interest: to what extent, and how, can the 

theory serve the emancipatory interest, i.e., people's interest in 

being free from unjust power relations. This is the added 

dimension of the critical systems approach. 

There are technical, practical and emancipatory knowledge

constitutive interests (Habermas, 1972, 1976, 1984a,b) inherent in problem 

solving situations. A candidate methodology such as hierarchy has to be 

evaluated as to what extent, and how, it addresses these technical, 

practical, and emancipatory knowledge-constitutive interests. 

Technical interests are those of prediction and control (the 

underpinnings of hard-systems approaches); practical interests are those 
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of understanding, shared meaning, language, ways of observing, 

worldviews, and roles in achieving consensus (the underpinnings of soft

systems approaches); and emancipatory interests are those which address 

people's interest in being free from unjust power relations (the 

underpinnings of critical systems approaches) (Flood and Jackson, 1991a). 

These interests are similar to three other types of explanation that work 

together to provide an understanding of the underpinnings of critical 

review. Table 9.1 shows how these four concepts relate to each other. 

T bI a e 9.1 v l'd't St t t a 1 ltV a emen san d S t ,ys ems M th d I e 0 o OJ les 
Habermas Flood and Jackson Flood Flood 

(1972) (1991a) (1993) (1995c) 

Technical Hard systems Design "How?" 
interests methodologies methodologies methodologies 
Practical Soft systems Debating "What?" 
interests methodologies methodologies methodologies 
Emancipatory Critical systems Disemprisoning "Why?" 
interests methodologies methodologies methodologies 

In table 9.1, each of the horizontal rows deal with the development 

of a line of thought ranging from the more complex to the simplified; 

from terms that are understandable and are of benefit to theoreticians, 

towards terms that are understandable and of benefit to practitioners and 

individual problem solvers. The first column lists the three knowledge

constitutive interests (technical, practical, and emancipatory) from the 

work of Habermas (1972). Flood and Jackson (1991a) translate these in the 

second column by into terms understood in the field of systems thinking. 

The third column (Flood, 1993) details the same concepts in terms of 

explaining what these concepts (and the systems methodologies they 

embody) mean in practice for addressing issues of freedom in systems 
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design and implementation. Finally, the terms in the fourth column are 

concepts to which individual participants and managers of problem 

solving situations will, more possibly, relate to and understand. 

Jackson (1985; 1991a) describes another framework that details the 

relationships between systems methodologies and the participants in 

problem solving situations and the reader is directed to these references 

for that framework's diagram and explanation since it is structurally 

different from the table described in this chapter. 

The metaphor of complex systems from Flood and Jackson's 

"system of system methodologies" (Flood and Jackson, 1991a) applies to 

the hierarchical approach: hierarchy theory is designed to model complex 

situations. It does therefore belong in the group of systems approaches 

described as "complex" in the "system of system methodologies" Oackson 

and Keys, 1984, Jackson, 1990). But the further definition of whether the 

method is unitary, pluralist, or coercive is less clear. 

Hierarchy theory should not be called a unitary approach because 

many of the systems it could be applied to have many stated purposes or 

goals, as found in complex social systems, or are not assigned purpose or 

goals, as in natural complex systems. The revealing of information 

gathered from the hierarchical analysis can further emancipatory 

interests. But what to do with the information obtained? Can the system 

be reworked using additional methodologies to enhance the well being of 

all participants? It could as easily be reworked in an opposite fashion. In 

addition, it is not just emancipatory interests that must be served; the 

ideals of enlightenment must also be met. A working definition of 
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enlightenment and emancipation in terms of each of the participants must 

be agreed on before any redesign of the system is attempted. 

The evolution of systems depends on change. So, with regard to 

the idea that hierarchy theory is used to preserve existing systems, 

hierarchy is actually more interested in structural and process changes. A 

"collapse to a higher level of organization" after a collapse of the previous 

system has occurred incorporates the additional variety caused by the 

disturbance and gains stability from having dealt with those changes. 

Change is not something that a system must avoid at all costs; in fact, it 

can be very beneficial in that previously external disturbances are now 

neutralized through their incorporation into the reorganized system 

(Mannermaa, 1988). In this way hierarchy theory can be viewed as an 

approach to use in systems where radical change is desired or expected to 

occur since it has the capability to recognize instabilities, disturbances, and 

reorganizations of the system. It can also explain such reorganizations in 

terms of the new constraints and controls at work in the system. 

One of the language difficulties hierarchy theory encounters is the 

definition of the word "hierarchy" itself. "Hierarchy" has many different 

meanings in management, politics, science, and systems thinking. "In 

discussions of the theory of complex systems, the term 'hierarchy' has 

taken on a somewhat generalised meaning, divorced from its original 

denotation in human organisations of a vertical authority structure" 

(Simon, 1973). Those working with hierarchy theory have tried to find a 

less-antagonistic terminology for the theory, although several have tried 

(e.g. heterarchy - Troncale; or Panarchy by Gunderson and Holling, 2002), 

but the terms have not been adopted into general usage in the field. 
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Hierarchy theory can in future research be developed to address 

emancipatory interests building on its initial stance of its commitment to 

the recognition of observer importance and observer paradigms. 

Hierarchy theory was not designed as a coercive approach in the study of 

natural complex systems, although its descriptive elements have achieved 

such notoriety in the analysis of complex social systems. Its use in any 

situation depends on the values held by the individual practitioner. 

Since it is the observer (and that person's biases and viewpoints) 

who defines the system, it could be said that if an authoritarian bias were 

present and not countered, the hierarchy revealed would mirror an 

authoritarian philosophy. In the same way, if an emancipatory 

philosophy were at work, then the hierarchy would mirror that 

philosophy. 

If the information gathered by the observer is given to the system 

participants that alone may provide empowerment to those participants. 

Stringent examination of personal intentions and biases in any redesign is 

very important, and enlisting the support of other systems practitioners 

could further this process. Following Churchman's ideal, this would 

involve continually observing oneself and one's actions and "carrying on a 

conversation" with oneself and one's colleagues (Churchman, 1982). 

9.4 Summary 

The aim of this chapter was to show that combining a functionalist 

and interpretive approach to hierarchy could be useful in the analysis of 

complex systems such as EID. The combined model, shown in figure 9.6, 

reveals an interesting outcome: that the lack of appropriate disciplines 
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applied to the study and management of EID is apparent from both the 

functionalist perspective (chapter 8) and the interpretive perspective 

(chapter 9). Additional testing and practice is needed before generalisation 

to other problem solving situations can be inferred, since the npplicntion 

of these explorations needs to be made in different cases within different 

fields of research to further validate and to be able to genernlise for this 

approach to complex systems. This will be the subject of further discussion 

in the next chapter and a topic for future research. 

The work of this thesis will now be summarised in chapter 10, 

along with a reflection on the content and process of the thesis, some 

recommendations for the discipline of epidemiology, and thoughts for 

fu ture research. 
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Chapter 10 

Findings, Reflection, Summary and Further Work 

10.0 Introduction 

This chapter summarises the work of this thesis, and offers 

reflection on its content and process, some recommendations for the 

discipline of epidemiology, and thoughts for future research in systems, 

hierarchy and epidemiology. 

In this chapter on reflections, there are three questions that 

underpin the discussion. The first two: "What" should I reflect on? and 

"Why" is reflection necessary?, are based on the twin standpoints of the 

effectiveness of the intervention, and the moral responsibility of the 

facilitator. These questions are addressed by the content of this chapter, 

i.e. the contributions to knowledge, the findings with regard to each of the 

contributing disciplines, the recommendations to be made, and any other 

issues that should be addressed in further research. 

The third question: "How" can I as an individual reflect on my 

actions and their implications? (Brown and Wilby, 1996) is addressed by 

the working through each of the sections with the objective of being self

reflective alongside the practical reporting of the outcomes of this thesis. 

10.1 Meeting the Aims and Objectives of the Thesis 

In this section, the research questions, and the aims and objectives 

of this thesis are restated with the intention in the following section, 10.2, 

of answering each of these points with regard to how they have been 
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addressed in the thesis. Further, section 10.2 will also detail the outcomes 

of contributions to knowledge that have been achieved through this 

work. 

The two research questions for this thesis were stated as follows: 

• Would a more holistic systems approach to the study and 

control of emerging infectious disease, combining 

systems thinking, and the systems approach of hierarchy 

theory, with methods and data from epidemiology, 

provide an enriched description for the modelling, 

planning, intervention, and response to EID, and in 

particular, a case of international guidance in public 

health policy-making? 

• Would this improve the understanding of the process of 

public health policy-making and intervention in EID for 

those involved in managing these issues? 

The aims of this research were: 

• To develop a narrative comprehensive review of epidemiology 

past and present and of hierarchical approaches in systems 

thinking from a functionalist and interpretive perspective; 

• To use the functionalist and interpretive perspectives of 

hierarchy and the narrative reviews in concert to investigate 

EID within the discipline of epidemiology; 
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• To develop, apply and evaluate a critical review process in the 

design and the evaluation of this research using the 

methodologies of systematic review and critical systems 

thinking and practice (CST /P). 

The objectives used in achieving these aims were: 

• To present a process for critical systematic review for review of 

systems thinking, hierarchy theory and epidemiology in concert 

in this thesis; 

• The compilation of a comprehensive literature review of 

published work on hierarchy theory and those areas of 

epidemiology relevant to this study; 

• To review the hierarchy literature using a functionalist and 

interpretivist analytical approach, so as to construct a narrative 

comprehensive review of each of these perspectives for the 

purpose of comparing and contrasting the outcomes of this 

process in a practical exploration of EID. 

• To critically review the functionalist and interpretive hierarchy 

approaches and their use in this thesis; and further 

• To critically evaluate and reflect on the usefulness of combining 

functionalist and interpretive approaches with methods and 

data from epidemiology to answer the questions as to whether 

or not this combined approach is relevant and valid in: (1) the 

analysis of EID as a complex situation, and (2) the 
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generalisability of this work to other areas in the management 

of complex systems; and 

• To propose recommendations for the improvement of policy

making in EID, and suggest future research in hierarchy theory. 

10.2 Contributions to Knowledge in this Thesis 

10.2.1 Systems Thinking 

The thesis has produced a research project that meets the 

imperative of the founders of systems thinking of using systems to 

address complex systems (Boulding, 1956; von Bertalanffy, 1952). The 

research has not only employed existing systems methodologies but has 

also proposed new methods and process for the implementation of 

hierarchy theory. In addition to these processes, the implementation 

process itself has addressed the possibilities of working with multiple 

methods in multiple paradigms (Mingers and Gill, 1997; Nicholls et al., 

2001). Hence, the results of this research can inform the practice of 

systems thinking. 

10.2.2 Hierarchy 

This research provides a unique review of the literature about 

hierarchical systems approaches from the stance of exploring each 

individual core author who has written extensively on hierarchy or who, 

at least, developed the explanation for a core concept in hierarchy. This is 

a novel outcome, not previously available in the literature. 

This research has analysed hierarchical systems approaches from 

the dual perspectives of the functionalist and interpretive research 
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paradigms, implementing a research design based on Mingers' and Gill's 

work in multi-methodology. This is also a novel outcome, not previously 

available in the literature. 

This research used two paradigms, functionalist and interpretive, 

first as individual comprehensive narrative reviews and then in concert to 

produce a richer understanding of the problematical situation of EID. This 

form of implementation has not been done previously, and has offered 

additional insights into the scope of the field of research for hierarchy. 

Specifically, this research provides an implementation of hierarchy 

in concert with other systems approaches and with data in the discipline of 

epidemiology, which reveals that the inferences and implications of the 

analysis of the EID complex system are similar from the outcomes of both 

paradigms: functionalist and interpretive. In both functionalist and 

interpretative interpretations of hierarchy, as shown in figure 9.6, there 

are areas of investigation and tools and disciplines that could be employed 

in those areas of investigation that are not currently being used. The 

addition of these tools and disciplines could provide a richer description 

of, for example, the management of EID, and this has been a goal of this 

research. This point is echoed and drawn forward by developments 

within the study of epidemiology, such as those by Kreiger (2001), 

Waltner-Toews (1999) and Parkes et al. (2005). 

In designing this research project, the issues were to show the 

importance of this topic for research and also to investigate any benefits 

from employing a multi-disciplinary systems framework to this area of 

research. The first aim, whether the topic is important, has been addressed 
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several times in this thesis. The second was answered by using Boulding's 

framework. Evaluation of that framework has been discussed by 

Checkland (1981) who says it must answer two questions: is it useful, does 

it resolve any problems?; and is it convincing? The first reply is that it 

does reveal the need to use different disciplines to address different levels 

of an investigation. Replying on the second, it is convincing in that people 

recognise when an emergent property becomes visible - when a new 

level of organisation can be explored; it is a concept understood in many 

disciplines. This similar isomorphy of emergence can be seen in the design 

and presentation of the process of meta-analysis and systematic review in 

epidemiology. 

This work also found that individual disciplines used to study 

groups of issues such as those listed in the matrix of table 8.1 should not 

be used to work across levels without the realisation that the language of 

one level's discipline will not be sufficient for the description of the 

phenomena (the emergent property(ies» arising at the next level of 

organisation (Boulding, 1956; Mingers, 1997, Checkland, 1981). 

On the other hand, by focusing on the individual issues at a lower 

level and remaining at that level we may overlook consideration of 

possible emergent properties that may have future consequences. l11is 

point argues for the investigation into emerging infectious diseases to be 

designed to gather data from the language of as many disciplines as 

possible so as to increase the possibilities of discovering instances of 

emergence when they arise in practice. 
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Hierarchy theory has the potential for use in concert with other 

systems approaches if practical concerns about implementation can be 

addressed in future work. It is an approach that could offer that function 

or process when used in conjunction with other systems practice, and it 

has potential for enhancing self-reflection in systems analysis thereby 

serving emancipatory interests. 

Hierarchy theory can address practical and emancipatory interests 

through its commitment to the recognition of observer importance and 

observer paradigms. deBivort and Barry and Mary Clemson have 

discussed the evolutionary challenge to cybernetics (Clemson, 1984; 

Clemson and deBivort, 1990) and the need to take better control of the 

evolution of the systems we manage so as to properly guide our own 

evolution. Such an interest coincides with the goal of the emancipatory 

interests of CST / P and the goal of hierarchical systems in recognising and 

addressing appropriately the observer's influence in systems practice. 

10.2.3 Epidemiology 

This thesis has demonstrated that the study of emerging infectious 

disease is a complex system and that by using a hierarchical systems 

approach in the exploration of that system, there is found to be a clear 

need to expand the practice of traditional epidemiology from the medical, 

natural sciences model to the more holistic approach of eco-epidemiology 

as proposed in the work of Kreiger (1994, 1995, 2001), Waltner-Toews 

(1999) and Parkes et al. (2005). 

The research topic of emerging infectious diseases is recognised as 

important for research by these global and national agencies. However, 
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this thesis found that the focus of the proposed regulation and direction 

for research does not include the additional issues that need to be 

addressed from the perspective of the social disciplines in addition to the 

biological and mathematical disciplines. 

Specifically, this thesis has shown that there are contributing risk 

factors in the emergence of infectious disease not addressed in current 

policy making procedures for EID. This is shown in the following 

diagram, figure 10.1, which represents the lack of inclusion of certain 

contributing risk factors in current EID policies at the international level. 

The details of these risk factors have been described in detail in chapter 8 

and summarised in the matrix in table 8.1, and which have been the 

content of the functionalist and interpretive analyses of hierarchy 

approaches in chapters 8 and 9. 

000 

o 
00 
~ 

contributing risk factors 

o Policy making ... o process 

DESCRIPTION OF EID AND 
CONTRIBUTING RISK FACTORS 

00 
~ 

contributing risk 
factors are not included 
in the final policy 

POLICY 

Figure 10.1 Policy Making with Modern Epidemiology 

This thesis proposed that these are important risk factors and 

should be addressed in policy making and that a systems approach 
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developed from various exemplars from both functionali t and 

interpretive hierarchical approaches can show that the factors are not 

addressed in current policy documents. The thesis al 0 demon trated that 

the disciplines associated with each of those factors are al 0 not 

represented in current policy documents (chapter 8) and that 

recommendations can be made, based on a more multi-di ciplinary 

epidemiology, which would include a wider range of risk factors (and 

their associated disciplines) to produce more meaningful policy tatement 

for addressing emerging infectious disease. This change in focu 1S 

illustrated in figure 10.2 . 

. . 
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Figure 10.2 Policy Making with Multi-disciplinary Epidemiology 

"Meaningful" is defined here as having made a perceived 

difference in the usefulness of the recommendations to the field of public 

health. Figure 10.2 also recognizes that although a multi-disciplinary 

approach can address many factors previously excluded, whether by lack 

of subject knowledge or through conflict of interests, there will always be 

some factors which remain outside the scope of the research topic and the 

policy making process either through error or by design. Although 

holism is an ideal, having all the information possible in studying 
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emerging infectious disease, is in practice probable that less than lithe 

whole" will be accomplished. 

The result of this approach informs the practice of epidemiology (in 

that more variety is incorporated into the policy and decision making 

processes). The study of complex research issues, such as emerging 

infectious diseases, may thus be enriched through the usc of different 

disciplines in the goal of adequately describing, modelling and intervening 

in such issues. 

From Boulding's work it is inferred that modern (clinical and 

molecular) epidemiology addresses levels 1, 2, 3 and 4 with typology, 

order and specification relating to the epidemiological considerations of 

place, time, and person respectively, with consideration of level 4 systems 

also furthering the investigation of the first three levels. In the same way 

that systems thinking attempts to address each of the levels of the 

framework, traditional and eco-epidemiology also investigate at the level 

of the relationships described from level 4 and above. Epidemiology and 

systems thinking must be able to operate not only on the molecular level 

but also on a global scale (in both space and time) in order to address all of 

the contributing factors in emerging infectious disease. 

10.2.4 General Research Contributions 

This thesis provides a contribution to knowledge through the 

application of systematic review to the field of systems thinking and 

hierarchy, doing this in a similar way as has been done in the field of 

epidemiology. The end-result of the process of critical systematic review is 

not a simple summation of the individual steps, although much would be 
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missed if any step were omitted - but the end-result gives a picture of the 

results of the implementation that is more than a step by step analysis of 

its contents. The on-going critique and reflection by the researcher, those 

taking part in the research process, and those evaluating the research all 

contribute to a deeper understanding of the investigation of this topic of 

research and as guidance for adding such depth to other researchers. 

The thesis contributes to knowledge by: 

• combining the systematic review process with the process of 

critical systems thinking and practice and the imperative of 

surfacing, and addressing, the underpinning ontological and 

epistemological perspectives of a research design and process. 

This has been achieved through the use of systematic review of 

the data, CST /P and the work of Mingers and Gill (1997), and 

Nicholls et al. (2001) in their work on multi-methodologies. 

• presenting a comprehensive and novel narrative reVIew of 

functionalism and interpretivism in hierarchy theory, and 

including a traditional literature review that has drawn together 

the historical development of hierarchy in a depth and breadth 

that is not currently available in the literature. 

• and finally, implementing the content of those reviews m 

concert with a specific case of a complex system taken from the 

discipline of epidemiology (EID); an implementation noted as 

lacking by writers in epidemiology (Krieger, 1994, 2001; and 
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Waltner-Toews, 1991) and now available in the literature as an 

outcome of this thesis. 

10.3 Reflections on the Thesis Process 

10.3.1 Design of the Thesis 

In designing this research, the first direction was to build a model 

of feedback loops using systems dynamics modelling, and running that 

model in a computer simulation. In hindsight this would have been 

addressing this research topic at the wrong level of analysis. Boulding's 

framework may not contain the detail or the direction for making an 

adequate model or discipline for explaining levels of organisation above 

level 4 or 5, but it can reveal that such models are necessary and that 

current models applied at those levels are not sufficient. This points the 

way for further research in more depth in this area. 

Further, in making decisions about the sorting of factors in the 

matrix and in determining which disciplines could be read from the 

organisational statements, personal bias and expectations are admitted. 

This is consistent with the nature of qualitative research, and the 

mitigation is to have others review these choices and make alternate 

choices and recommendations that have been done. This has been 

accomplished through the review of supervisors, colleagues giving input 

to the data collection for this thesis, colleagues reviewing parts of the 

thesis for reliability, and in the examination process itself. 
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10.3.2 Design of the Hierarchy Approach 

One of the shortcomings of the approach is the lack of a 

methodology that would be used for designing new systems or planning 

interventions in existing systems. However, in this regard, many of the 

systems explored to date using hierarchies for illustration are systems, 

which could not be designed meaningfully in advance, e.g. ecological or 

biological systems. 

In reflecting on how this work in hierarchy theory has produced 

these changes, it appears that the research of this thesis has buH t on the 

existing principles in hierarchy theory. Because of the process of critical 

review that it has undergone in this thesis, hierarchy itself is informed and 

improved. 

Hierarchy theory also raises several interesting points more 

relevant to the interests of soft-systems thinkers. The first is the 

importance of the observer in the system. Recognition of the importance 

of the observer, and of the observer's influence on the very structure of 

the system by his or her presence is an added benefit to many of the soft

systems approaches in addition to this way in which those approaches 

already address such issues. The interconnections between levels of the 

system being studied, and the knowledge gained from the study of the 

different types of matter, energy and information transfers across the 

surfaces and between the levels in the hierarchy is a second interesting 

point. The differences and matching of these windows at each level explain 

the filtering of information and its movement up and down the hierarchy. 
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Every participant in any process has a umque viewpoint or 

paradigm that must be considered and evaluated in systems analysis. To 

realise such an objective, the community of systems practitioners should 

always be engaged in observing, monitoring, and providing feedback to 

each other regarding individual research and implementation processes. 

In this way, the effects of the observer can be somewhat mitigated or at 

least openly and positively critiqued by other practitioners. 

In choosing one scale for observation and decomposing the 

structure for analysis, a process used in studies of complex situations as 

much as in the traditionally reductionist fields, one critique is that such a 

process alters the system when all of the parts are reassembled. The 

structure is indeed different, not because there are changes or mistakes 

made in the reassembly, but because the observer's presence in any form 

within the system will alter the system. An equally important reply in 

terms of the emancipatory or critical interest would be to question the 

effects of such changes. 

There are fewer consequences if the observer's effects are noted 

and the changes to the system are realized. These effects do matter if 

conflict is produced by the resulting changes in the system and those 

changes are so unmanageable that they threaten system viability. The 

methods of self-reflection and critique in research must always be used 

and "sweeping-in" critique and new ideas into one's work can mitigate 

probable biases. 
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10.3.3 Ethics and Decisions 

Questioning our personal ethics and being aware of the effccts of 

our actions as they emerge from our own personal paradigms allows us 

to move beyond any inability to act. We do not have to believe, like the 

relativists, that the search for absolute values is a hopeless entcrprise; 

systems practitioners can simply get on with their work. Stafford Beer 

writes: 

"Only the most mature and sophisticated among us will 

know how to cut the knot of this confusion of moral 

imperatives, ethical double-binds, mathematical labyrinths, 

and practical glitches. I propose to you the devastatingly 

insightful conclusion. "Bring the old devil lots of dumplings, 

p.d.q." I have to tell you that this advice really works, 

whereas arguments about morality, about ethics, about 

mathematics, and about on-the-ground snags really do not 

work" (Beer, 1989). 

Hierarchy theory is at present a method of describing and 

illustrating complex situations. It does not claim to take an isolationist or 

imperialistic position. To those systems practitioners who are able to 

address multiple perspectives in practice, such a different and more 

abstract approach could be a useful addition. 

Finally, in reflecting on the content of this thesis and whether there 

is justification for the methods and process chosen: the answer is that 

"yes", the justification for this thesis is tenuous, but in this thesis I chose to 

address an issue that is not grounded in hard data. I chose instead: 
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• to accept the holistic injunction (Noblit and Engel, 1992) and 

focus at a multi-disciplinary level of investigation. 

• to implement a multi-disciplinary approach in this thesis by 

moving outside of the defined area of modern epidemiology 

and by combining a systems framework to illustrate the need 

for several disciplines in the research of emerging infectious 

disease. 

• to believe that there is an increase in complexity in these 

factors and in the disciplines which are used to study them and 

that by using these multi-disciplinary approaches the research 

can provide meaningful results for public health. 

Decisions (choices) must be made between the differing outputs 

from the information generated in the critical review process must also be 

made about the use and interpretation of the resulting information about 

the candidate methodology. The result of this work is dependent on the 

need to be critically reflective about the underlying biases, values, aims, 

and philosophy both of the method, and of the researcher(s) involved in 

the critique process. One researcher's use of the critical review process will 

produce a critical review that is different from the critical review of any 

other researcher. The output from one researcher's critique will produce 

an understanding of the candidate methodology being critiqued, not tIle 

understanding of the candidate methodology being critiqued. These 

realizations are present and unavoidable in any research and intervention 

and no less so in the process of critical review. 
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The critical review process presented in this thesis also attempts to 

answer questions concerning the roles, limitations, and responsibilities of 

individual participants and expert practitioners in the process of critical 

review. It is probable that the people involved in the process of critique 

will not be the same people involved in the implementation of the 

methodology. Such a situation may lead to critique concerning the use of 

"experts" in the practice of critical review. However, the expert-led use is 

not so much a function of expertise being required for the review, as it is a 

function of the time available to individual participants involved in the 

managing of complex situations to accomplish such a review. It should 

also be noted that even though different people may be involved in the 

implementation, the critique will be improved on and added to at all times 

by everyone of the people involved by their use of the critical feedback 

mechanisms embedded in the process of critical review. 

10.4 Recommendations for Future EID Policy Making 

This section addresses the question as to what recommendations a 

holistic, multi-disciplinary approach to epidemiology (such as eco

epidemiology) would make and how would this alter the four basic 

directions of surveillance; health education and promotion; interagency 

co-operation; and applied research in epidemiology and laboratory 

science? The perspectives of eco-epidemiology (Susser and Susser, 1996) 

are reflected in these recommendations as are the general statements 

made in The Leeds Declaration (Long, 1993). 

Troncale (2000) writes: "It is important that systems science do 

what medicine did. In the face of daunting complexity, focus on the parts 

of the system that are malfunctioning and meticulously tease out how the 
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normal system works from its dysfunctional state. Only then do you have 

a "handle" on, or a way through the maze of complexity of the normal 

system. This points out the need for a serious and detailed classification of 

systems pathologies. In a complex system, it is much easier to study what 

goes bad to tease out otherwise obscure interrelationships. Then 

following the medical model we could attempt to move systems science 

from its current fumbling descriptive phase to a prescriptive phase. The 

parallel even works in systems education. In medical schools the operative 

procedure is "watch one, do one." That is what we need for systems 

science. Unfortunately, our current status is more like the earlier medical 

practice of bleeding sick patients to rid them of imaginary bad blood. 

Thus, a dictum I have often cited at systems meetings; we need a Systems 

Hippocratic Oath: "DO NO HARM." (p.236) 

Holling's work, noted in chapter 7, along with Gunderson and 

others (2002), is a dynamic representation of not only ecological systems 

but also organisational systems such as the global health system including 

the issues of EID. This work has the explanatory potential for 

implementation of changes to the way the current system is addressed 

and monitored, in that more dynamic and pro-active interventions could 

be planned for the investigation and management of EID. The 

recommendations that follow in the next section will be reviewed in 

future work in light of the insights received from Holling's research. 

10.4.1 Surveillance Recommendations 

In a similar way, Last defines surveillance of disease as " [t]he 

continuing scrutiny of all aspects of occurrence and spread of a disease 

that are pertinent to effective control" (Last, 1995, 163). "In other words, 
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'information for action'" (Berkelman et al., 1996, 735). According to 

Berkelman et al. the purpose of surveillance is to moni tor and describe 

trends, both short- and long-term. The data from surveillance comes from 

notifications and the use of databases. The data analysis looks at time, 

place, and person statistics, looking at either case counts (acute disease) or 

rates (chronic disease). Finally, the data dissemination role of surveillance 

allows for the targeting of health care (from Table 20.1, Berkelman et al., 

1996,736). 

Combining the "information for action" goal and the multi

disciplinary direction of this thesis one recommendation is that the talents 

of international and national surveillance agencies should be combined in 

a single network that can operate for all contributing agencies and 

disseminate that information without political or ideological interference. 

A similar recommendation has been made by a study at the Institute of 

Medicine (Lederberg et aI, 1992), however those recommendations are 

towards standardising reporting of data within the United States and only 

suggest "taking the lead" in (rather than the design of) an international 

structure and process for surveillance. While this is a very broad 

recommendation, the core of this is to promote the ideas presented in this 

thesis as to the need to integrate knowledge about EID in a systematic and 

systemic practice. 

Another recommendation is linked to the research direction. 1ms 

recommendation is that the qualitative and quantitative data gathering be 

incorporated into the same databases. This will require advances in 

models and methodologies that are capable of mixing and interpreting 

such data. 
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Finally, Krieger (1994) and Susser and Susser (1996) suggest that an 

ecological approach to surveillance is necessary. This thesis proposes that 

Krieger's model of a spider web be expanded from a two-dimensional 

structure to a three-dimensional sphere of interconnections with not just 

two spiders in that web (the biological and social (Krieger, 1994, 2001)) but 

multiple spiders who can also communicate with each other. 

10.4.2 Health Promotion/Education Recommendations 

One area in which systems thinking, specifically critical systems 

thinking (Flood and Jackson, 1991a,b; Flood and Romm, 1996) can inform 

public health is in addressing the balance between the individual and social 

concerns inherent in health promotion. In health promotion, there needs 

to be a balance and awareness that social and political issues, not just bio

medical issues, are at work in the lives of individuals. The individual's 

rights and personal freedom and choice are often in conflict with political 

and social policies, e.g. balancing the rights to privacy of HIV / AIDS 

patients with those of the surveillance and monitoring goals of health 

agencies. Society has certain needs regarding the control of its individuals, 

especially in the economical and political settings but these are not always 

in favour of the health of the individual. Resolving these conflicts is an 

area of expertise to be found in critical systems thinking (Flood and 

Romm, 1996) and this expertise should be investigated for the design and 

implementation of health promotion programmes. 

A second recommendation in this area is to refocus the educational 

content in the teaching of public health and epidemiology. This would 

have as its goal raising the awareness of future epidemiologists to the 

various forms of epidemiology so that they can assess the importance of 
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working with different levels of complex issues and with multiple 

disciplines in the same research project. 

10.4.3 Interagency Co-operation Recommendations 

Education of international and national governmental bodies about 

the importance of multi-disciplinary research should be promoted. The 

success of such education would have two benefits: getting the political 

approval for an international network; and raising the financial support 

for such a network. This is also linked to research goals, which must work 

to provide the justification for incorporating "soft" data into such 

networks so that approvals are possible. 

10.4.4 Applied Research Recommendations 

It is prudent to expand the range of disciplines used in the 

investigation of emerging infectious diseases in order to possibly 

recognise emergent properties that come from intervening on levels that 

are beyond a singular discipline's capacity for understanding. Such 

mitigation for example would have forestalled the atmospheric ozone 

depletion that resulted from the lack of understanding about the 

emergent property that arises from the relationship between 

meteorological influences and the reactive properties of CFC molecules 

(Lovelock, 1979). One discipline alone cannot address the full complexity 

of such research issues. 

10.5 Summary 

The development of methodologies that can describe, measure, 

and effectively intervene in complex middle-number systems is a 

challenge for systems practitioners. Hierarchy theory is not as developed 
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in its practical applications as Checkland's SSM or Beer's YSM, but it does 

require the practitioner to be aware of observer bias and influence in the 

system studied. 

This thesis has revealed interactions and behaviours within the 

complex systems generally and within the complex system (EID) of 

interest in this research. These insights are unique to this thesis and may 

not have been made apparent using other approaches to this work. As 

these behaviours and interactions become apparent it may be possible to 

use this information to identify more effective, efficient, and appropriate 

levels for systems intervention. 

In summary, outcomes of this thesis include: the realisation that a 

systems view of global-problem solving; an understanding of the limits of 

our knowledge; and an understanding that many disciplines are necessary 

to adequately describe all levels of a complex issue, can inform emerging 

infectious diseases research. These realisations should also be carried into 

widening the research aims of the global and national health agencies 

involved in such research so that purely biological or mathematical 

models are complemented with research into the political and social issues 

involved with emerging infectious disease. 

Hierarchy theory reveals that, as population increases and 

resources decrease, people track ever closer to the carrying capacity of the 

systems they have created (Allen and Starr, 1982). This decrease in the 

flexibility of the world's major and minor systems reduces choices and 

reveals stress points that require attention before catastrophe occurs. The 

closer we track to the limits of flexibility, the closer we also become to the 
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possibility of ever-smaller errors causing system disturbances, 

reorganisations, and ever-greater emergent consequences. 

Joshua Lederburg is pessimistic. " ... Pitted against microbial genes, 

we have mainly our wits." (CDC, 1997). Lederberg is correct, we do have 

our wits, but we also have the knowledge and common sense required to 

harness those wits to apply the information generated from our 

research-whether from epidemiology or systems methodologies-to 

address these issues. The discovery that the possible causes of an 

emerging infectious disease requires several levels of organisation to 

adequately describe its behaviour and interrelationships, and hence 

several different disciplines for the investigation, is important to public 

health. This information can inform the design of future public health 

research into emerging infectious diseases so that more informed, 

although never perfect, methods of health policy, education and 

promotion can be developed. 

"While the human race battles itself, fighting over ever more 

crowded turf and scarcer resources, the advantage moves to the 

microbes' court. They are our predators and they will be victorious if we, 

Homo sapiens, do not learn how to live in a rational global village that 

affords the microbes few opportunities .... It's either that or we brace 

ourselves for the coming plague." (Garrett, 1994, p620). 

The interrelationships between humans and pathogens will always 

be a biological-level struggle, but there are multi-disciplinary strategies 

available to us in this struggle and epidemiology and systems thinking can 

and should be employed as a supplement to us using our wits. 
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10.6 Future Work 

Future research will explore the following principles with reference 

to the system studied (EID), and will cover: defining/ deciding the 

boundaries; defining the surfaces; defining the channels of 

communication; defining the filters; defining the control; defining the 

constraint, containment and control in the system; defining the span and 

depth, grain and extent; defining the emergence, and emergent properties 

of the system; and defining the reflection / self reflection of the observer 

(this researcher) in defining and interpreting the hierarchical system of 

EID management. Further, work in this area will concentrate on 

investigating different frameworks fin determining or a less tenuous basis 

for the hypothesis that multiple disciplines are necessary in studying 

emerging infectious disease; how to gather more information about 

contributing risk factors; building models that demonstrate the effects of 

links between contributing risk factors; and investigating further the 

philosophy, principles and practice of multi-disciplinary epidemiology. 

As humankind evolves and individual and species survival on the 

planet continues to increase in importance, then our moral and altruistic 

nature must also evolve. Hierarchy theory should be used to investigate 

the higher levels of present systems to see if there are possible structures 

that would permit Boulding's transcendental level to evolve (Boulding, 

1956) and also allow greater feelings of individual participation and 

empowerment. These goals might occur as a reorganisation of the 

present system of constraints and controls or it might be a completely 

new hierarchical structure. Such a higher level would not necessarily 

mean that a larger entity would be created. The goal of guiding the 
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system towards enlightenment and emancipation could involve a 

structure that uses the level of the individual as the constraining and 

controlling mechanism. In light of ever-increasing changes to the 

biological, ecological and social systems not only in global health, but also 

in many other systems, such a search for these changes have become an 

imperative. 
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Appendix 1: The Search Results 

The first searches that are reported were carried ou t in 1993. The 

second set were carried out using an internet interface in 2002 and 

collected a different set of data, seen in table A1.3. The literature search for 

epidemiology was carried out in 1998 using HELMIS and the library 

catalogue at the Nuffield Institute IRe, and by using the British Library 

catalogues at Wetherby, W. Yorkshire. 

The 1993 search for articles on hierarchy was conduded using the 

Bath Information and Data Services (BIDS) system through on-line search 

facilities at the University of Hull, UK. Hierarchy, hierarchical structure, 

emergence, scale, complexity, or a combination of these keywords, were 

used in the search. The latter three keywords were used with the first two 

keywords to narrow the search. 

However, to address this possible issue, earlier uses of hierarchy 

will be searched for using information from the introductions to later 

works and references used in those writings. Those finds will also be 

searched for the same type of information until the first uses of hierarchy 

are determined. 

Initial Searches 

The computer-generated listing of articles and associated materials 

that mention and/ or discuss hierarchy theory has generated an extensive 

database. A summary of the search results is listed in tables A1.1 and A1.2. 

The first table shows a statistical summary of the listings and their sources. 
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The search revealed several thousand articles that mention hierarchy, 

hierarchical structure, emergence, scale, complexity or a combination of 

these keywords. The latter three keywords were used wi th the former 

two keywords to narrow the search. 

Table A1.1 BIDS Searches 1981 to 1993 
BIDS BIDS BIDS BIDS BIDS 
Science Soc. Sci. Arts Proceedgs Procecdgs 
Index Index Index H+E+S+C H + E only 
H+Eonly H+E+S+C H+E+S+C 

1993 108 206 45 331 38 
1992 986 1935 393 2487 298 
1991 945 1638 384 2297 273 
1990 556 967 270 2216 249 
1989 518 927 301 1847 176 
1988 509 889 266 2043 217 
1987 522 859 241 2018 205 
1986 510 953 247 1837 176 
1985 445 852 267 1666 233 
1984 430 820 226 1305 133 
1983 468 893 221 1366 145 
1982 337 896 233 1327 134 
1981 342 812 217 
TOTAlS 6676 12647 3311 20740 2277 

Where H = hierarchy, E = emergence,S = scale, C = complexity 

One note for further investigation is the jump in the Social Sciences 

Index from 1990 to the present years is the doubling of the number of 

articles mentioning hierarchy. While a change in indexing, or an increase 

in the sources for the index, are possibilities the actual cause is not known. 

Table A1.2 shows the number of abstracts obtained from CD-ROM 

searches and the keywords or author names used in the searching. These 

searches were also done using the computer-search reference material at 

the University of Hull. The abstracts found will be cross-checked against 

the listings obtained in the BIDS search for any overlap. 
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Table Al.2 CD-ROM Searches (various dates as noted in table) 
Terms 

CDROM Abstract Disks Searched Count 

MLA 1981-1992 Hierarchy 27 

PSCLit 
Jan 1987 -Sept 92 Hierarchy and Structure 380 

Bio and Agri. 7/83-6/92 hierarchy, emergence, 
scale, troncale, allen, 
salthe 0 

App. Sci + Tech 10/83-7/92 hierarchy, emergence, 
scale, structure 0 

Philosopher's Index hierarchy 716 
1940-9/92 emergence 570 

scale 248 

ABI Inform 
Jan 89-Sep 92 hierarchy 1549 
Jan 87-Dec 89 hierarchy 1117 

Hilites 1986-1991 hierarchy 588 

App. Soc. Sci. Index 1986/1992 hierarchy 100 

TOTALS 5295 

356 



2002 searches 

Since previous searches became dated during the process of the 

thesis research process, a second set of searches was carried out using two 

internet interfaces in 2002. These searches collected a different set of data 

that are reported in table A1.3. 

Table Al.3 BIDS and lSI Searches (various dates as noted in table) 
Terms 

Internet Source Searched Count 

Web of Science 
Science Citations (1981-2002) Hierarch* 30,876 

Hierarch* & complex* 16 
Hierarch* and level* 516 

Web of Science 
Social Science Citations Hierarch* 10,446 
(1981-2002) Hierarch* and level* 178 

Web of Science 
Arts and Humanaties Hierarch * and level* 6 
(1981-2002) 

Web of Science Citations Search 
(1981-2002) Boulding 14 

Hierarchy theory 84 
Skeleton of science 0 

BIDS IntI Bibliography of the 
Social Sciences (1951 to 2002) Hierarch* 2143 
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Appendix 2: The 10-10 Questionnaire 

NAME: 
FIELD(S): 
ADDRESS: 
PHONE: 

PART I: YOUR WORK 

Q.1 
THERE IS A NEED TO CLARIFY DEFINITIONS. ARE WE TALKING 
ABOUT ONE THING OR MANY? CAN WE ABSTRACT THE CONCEPT 
OF HIERARCHY ENOUGH TO RENDER IT ONE PHENOMENON 
CAPABLE OF COMPARISON? MORE PRECISELY, WHAT DO YOU 
MEAN BY THE TERM? GWE SEVERAL CRITERIA OR 
CHARACTERISTICS THAT HELP YOU TO RECOGNIZE HIERARCHY 
IN YOUR DISCIPLINE. 

Q.2 
SPECIFY THE HIERARCHIES YOU HAVE FOUND, DEMONSTRATED, 
OR ARE STUDYING IN YOUR DISCIPLINE. 

Q.3 
WHAT ORDER OF MAGNITUDE OF MEASUREMENT OR QUALITIES 
DESCRIBE THE LIMITS OF THE HIERARCHIES YOU STUDY? (For 
example, human levels of biological organization with masses from 2 x 
10(-22) Kg to 4 Kg, or one might use size ranges, or energies, or several of 
these). 

Q.4 
WHAT 00 YOU BELIEVE TO BE YOUR MOST SIGNIFICANT RESULTS 
TO DATE? 

Q.5 
TRY TO DESCRIBE THE METHOD OR TECHNIQUES THAT YOU USE TO 
STUDY YOUR PROPOSED HIERARCHIES IN TERMS THAT WOULD BE 
UNDERSTOOD BY A DISCIPLINE QUITE DISTANT FROM YOUR OWN? 

Q.6 
SPECULATE ON WHAT PORTIONS OF YOUR METHODS MIGHT BE 
APPLICABLE TO THE DISCIPLINES BORDERING ON YOUR OWN? 
QUITE DISTANT FROM YOUR OWN? 

Q.7 
NAME THE BEST APPLICATIONS TO DATE OF YOUR OR ALLIED 
WORK ON HIERARCHIES? (state none, if none, and what you think are 
the reasons). 
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Q.S 
DESCRIBE ANY NEGATIVE RESULTS YOU HAVE OBTAINED THAT 
SHOW HIERARCHICAL STRUCTURE IS NOT PRESENT, OR IS LESS 
OPTIMAL THAN ALTERNATIVE STRUCTURES. (Are you aware of any 
work outside of your own that has produced negative results -- what 
other type of negative results can you imagine?) 

PART II: COMPARISONS AND INTEGRATION 

Q.9 
WHAT DO YOU FEEL ARE THE MOST SIGNIFICANT (KEY, CRITICAL) 
QUESTIONS THAT THIS GROUP COULD INVESTIGATE ON 
HIERARCHY THEORY REMEMBERING THAT OUR PURPOSE IS CROSS
DISCIPLINARY AS WELL AS DISCIPLINARY RESEARCH? 

Q.I0 
WHAT CONNECTIONS, CORRESPONDENCE PRINCIPLES, OR 
LINKAGES, WOULD YOU LIKE TO PROPOSE EXIST BETWEEN THE 
HIERARCHIES YOU STUDY AND OTHER HIERARCHIES (specify which 
hierarchies if possible)? I.E. WHAT PATTERNS/PROCESSES IN YOUR 
HIERARCHY EXIST IN OTHERS? 

Q.ll 
DESCRIBE THE LIMITS OF A PARTICULAR FEATURE OF 
HIERARCHIES, OR THE LIMITS OF APPLICATION OF AN IDEA 
RELATIVE. TO THE RANGE OF SCALES OF SIZE (OR OTHER 
PARAMETERS) FOUND ACROSS DISCIPLINARY HIERARCHIES TO 
WHICH THE IDEA STILL APPLIES? 

Q.12 
WHAT OBSTACLES TO SUCCESSFUL COMPARISONS ACROSS 
HIERARCHIES DO YOU FEEL ARISE FROM THE METHODS WE USE IN 
OUR INDIVIDUAL DISCIPLINES TO STUDY OUR LOCAL 
HIERARCHIES? DO YOU SEE ANY WAY TO OVERCOME THESE 
OBSTACLES? 

PART III: OUR PROCESS 

Q.13 
NAME THREE KEY REFERENCES THAT EVERYONE STUDYING 
HIERARCHIES SHOULD READ. (This will serve as our common ground, 
if read). 

Q.14 
A. CONSIDERING YOUR DISCIPLINARY, AND OUR 
TRANSDISCIPLINARY 

RESEARCH PROJECTS ON HIERARCHY, WHICH JOURNALS DO 
YOUFEEL. .. 
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Should we read (for their occasional articles on hierarchies): 

Should we monitor (for occasional pertinent data or ideas): 

Should we publish in (creating a critical mass of articles): 

B. WHO IS NOT PART OF OUR GROUP BUT SHOULD BE? 

DID FILLING OUT THIS FIRST CYCLE HELP YOU ... 
1. CLARIFY YOUR OWN IDEAS ABOUT HIERARCHY RESEARCH? 

Y N 
2. HELP YOU VISUALIZE A BIT MORE HOW COMPARISONS MIGHT 

BE DEMONSTRATED ACROSS DISCIPLINARY BOUNDARIES? 
Y N 

SUGGEST NEW QUESTIONS FOR THE NEXT CYCLE OF IDID. (What 
wasn't asked that you wanted asked; what questions would promote 
deep analysis of our individual work for promoting comparative work?) 
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Appendix 3: Hierarchy Glossary 
(edited from Allen and Starr, 1982) 

Adaptation: (a) The process whereby a biological system responds to its 
environment so as to accommodate to the constraints of the environment 
and to take greater advantage of the environmental circumstances. (b) A 
characteristic which has adaptive significance. 

Adaptive significance: The meaning and helpfulness for the possessor of a 
given character. Adaptive significance is recognized by observers. 

Altruistic: Defines behavior which is against the interests of the individual 
in favor of the interests of the group. 

Amplitude: The maximum departure of an oscillatory motion from its 
time-average value. 

Artificial surfaces: Boundaries imposed arbitrarily, even capriciously, and 
according to only a few criteria. Not robust under transformation, readily 
disappearing when viewed in an alternative fashion. They occur at 
relatively shallow regions on inter-action density gradients. 

Autocorrelation: A statistical measure of the strength of association which 
exists between pairs of values of a time series as a function of the time 
interval which seperates them. 

Biome: A high level in the ecological classification of associations between 
organisms; biomes are generally characterized by the physiognomy of 
the vegetation, e.g. deserts of deciduous forests. 

Bond strength: The cohesiveness of entity as measured by the energy 
required to separate its parts. 

Boundary: A distinction made by an observer. Artificial boundaries are 
drawn arbitrarily and haphazardly. Natural boundaries are still arbitrary 
but tend to be robust under transformation. That is, natural boundaries 
coincide for many distinct criteria. 

Boundary conditions: A set of supplementary constraints that the 
solutions of differential equations must satisfy at all times. 

Buffer compartment: A part of a system which acts as a reservoir for 
incoming energy, matter or information such that the input enters the rest 
of the system with smoothed and averaged characteristics. E.g. a bathtub 
with a constant or slowly carying outflow which represents the average of 
a highly variable input to the tub from a tap which is intermittently turned 
off and on. 
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Carrying capacity: (K) Refers to the largest number of a given type of 
consumer (maximum state of a consumer compartment) that may be 
maintained by a given resource. 

Catastrophe theory: A theoretical construct used for the description of 
certain types of disjunct behavior. It derives from a topological 
consideration of folded surfaces describing the interactions between 
variables. Catastrophe theory is rather specific in its appropriate 
application, although it serves a more general usefulness as a 
mathematical metaphor. 

Cluster Analysis: A series of techniques of data reduction where either 
species, samples or environmental factors are grouped together in classes 
according to some criterion of similarity. Most methods allow a graphic 
representation which shows the successive divisions that lead to, or 
aggregations that lead from, the final set of classes. 

Collapse: A catastrophic change in a system which becomes, initially at 
least, overexcited such that some of the parts overstep the constraints of 
system rules. Characteristic of overconnected systems. 

Communication: A transfer of meaning from one entity to another 
through a double scaling operation, once at signal transmission and once 
at signal reception. The double scaling may change the meaning between 
the transmitter and the receiver. 

Competitive exclusion principle: The principle states that species with 
identical envionmental requirements cannot coexist indefinitely. The 
principle is of limited utility in that the definition "identical environmental 
requirements" may lead to a circular argument. 

Complementarity: The principle that indicates that unified models will be 
necessarily contradictory. Deriving from the observed-observer duality, 
the principle demands a rate-independent description and a rate
dependent description. The rate independent description is associated with 
observer-independt aspects of the phenomenon. Better definitions and 
explanations in one complement are gained by confounding or 
compromising the other complement. Neither complement is sufficient, 
but both complements are necessary for a full account of phenomena. 

Complex character: A character whose phenotypic expression is the result 
of the interaction of several genes identified as seperate. E.g. the paricular 
form of the pattern on a butterfly. 

Connectance: A measure of system connectedness based upon the mean 
number of nonzero interaction terms per compartment of the system 
under consideration. 

Connected component: A component of a system which is involved in at 
elast one of the main lines of communication in a system. 
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Connectedness: A general term for the cohesiveness of a system. Systems 
with strong interaction terms are relatively highly connected, as are 
systems with a large number of the parts interconnected (as measured by 
connectivity and connectance) 

Connectivity: A measure of the degree of connectedness of a system 
(Gardner and Ashby 1970). It is usually expressed as a percentage: the 
percentage of nonzero interaction terms as a percentage of all possible 
interaction terms, reasonable or otherwise, between the components of a 
system. 

Conspecific cuing: Actions of individuals which are stimulated by the 
actions of their fellows. This tends to lead to aggregation of individuals; 
flocking in the extreme case. 

Constraint: The control exerted by one holon over another lower in a 
hierarchy. The constraining holon behaves more slowly than the 
constrained holon. The constraining holon influences more than it is 
influenced in the act of constraint. 

Continuum: Generally refers to a continous gradient, but specifically 
when as conceptual view of patterns of variability in vegetation wherein 
there is compositional continuity along environmental gradients. The 
environmental gradient may not be geographically continuous and may 
demand piecing together geographically disjunct representatives of 
intermediate envionmental conditions. Also seen as causal of the 
presumed vegetation continuum is the gradual and continuous process of 
species invasion and population demise. 

Creon: The input filter of a holon in the terminology of Patten and Auble 
(1980) 

Degeneration: Occurs when a system has insufficient free energy to 
maintain the integrity of its rule system. The system undergoes 
uncontrolled change, which results in a fundamental change in system 
structure. Characteristic of under connected systems. 

Deterministic: Caused by explicit antecedent events. 

Dialectical materialism: Hegel (1770-1831) maintained that every 
proposition (thesis) brings into a discourse its natural opposite (antithesis). 
These lead to a unified whole (synthesis), which reacts upon the original 
thesis. This view (the dialectic) was adapted by Marx in his materialist 
philosophy. The necessity of contraction is central to the doctrine. 

Disconnected component: A component which is only part of a system 
incidentally or is included only because it is defined so. There may be 
weak interactions between a disconnected component and other 
components of the system, but these are incidental to what is recognized 
as the normal functioning of the system and are not involved in the main 
lines of communication in system functioning. 

363 



Diversity: A central concern of ecology for the richness of variety of 
species found in various ecological locales. Some measures of diversity 
only count the number of species, but others take into account the degree 
to which different species enjoy equivalent representation. 

Domain of attraction: A region in a state space description of a system in 
which system behavior is localized indefinitely unless there is a change in 
system structure or a large exogenous disturbance 

Dynamical: Pertaining to the pattern of change of a phenomenon with 
time. 

Emergent properties (a) Properties which emerge as a coarser-grained 
level of resolution is used by the observer. (b) Properties which arc 
unexpected by the observer because of his incomplete data set, with 
regard to the phenomenon at hand. (c) Properties which are, in and of 
themselves, not derivable from the behavior of the parts a priori. 

Endogenous: Deriving from within the entity or system. 

Endogenous cycle time: The time taken for a system to complete a cycle of 
charcteristic bahavior, e.g. a single heartbeat or the generation time in an 
organism. 

Entification: The erection and implementation of criteria for the 
identification of discrete things. The giving of names to concrete or 
abstract objects is an aspect of entification. 

Epistemology: The study of or theory associatied with the nature and 
limits of knowledge. Concerned only with that which is knowable. Science 
which does not go beyond the consequences of direct obvservation 
(Compare ontology) 

Equilibrium: A state of a system when all forces for change are balanced. 
Stable equilibrium points are those where endogenous forces for system 
functioning lead to a return to the equilibrium point after displacement by 
forces exogenous to the system. Displacement from an unstable 
equilibrium point leads only to further displacement. 

Exogenous: Deriving from outside the entity or system 

Feedback loop: A Chain of causal relationships which closes upon itself. 
Positive feedback loops are unstable; negative feedback loops are seIf
correcting. 

Filter: A device in theory or practice that takes a signal string which is 
undefined in terms of scale and converts it by a process of integration into 
a scaled message. Low frequency characteristics of a signal may be 
deemphasized by a filter which places greater significance upon high
frequency behavior. Alternatively, high-frequency aspects of the signal 
may be smoothed and averaged such that they become a less important 
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part of the defined message than they were of the signal. The patterns of 
integration which are used in a filter may be very exotic and can even be 
influenced by aspects of the signal as it is encountered. 

Fitness: (a) In the dynamical mode of description it refers only to 
differential re-productive success with no reference to adaptive 
significance. (b) In the linguistic mode of description fitness is measured 
by the possession of adaptive characters. 

Frequency domain: A mode of discussion where events are not seen as 
occuring at points in time, but rather according to the frequency of their 
recurrence. (Compare time domain) 

Functional isolation: Separation of an entity from its environment by 
virtue of its relatively more rapid intrinsic reaction rates. Entities may be 
functionally isolated while being spatially interdigitated with that which 
comprises its environment. 

General systems theory: A body of theory, first developed by Ludwig 
von Bertalanffy, concerned with open as opposed to closed, systems. It is 
associated with, but is more deeply philosophically involved than, 
cybernetics. 

Genon: The output filter of a holon in the terminology of Patten and 
Auble (1980) 

Grain: The size, in time and/ or space, of significant entities which are used 
to define the scale of a hoi on or an observation. 

Heraclitean flux: Heraclitus (6th-5th century B.C) proposed that the only 
constant is change. Structure is apparent, not ontologically real; change is 
present even in the most apparently static forms. All is fluid. 

Holism: A descriptive and investigative strategy which seeks to find the 
smallest number of explanatory principles by paying careful attention to 
the emergent properties of the whole as opposed to the behaviors of the 
isolated parts chosen by the observer in a reductionist strategy. Both 
holism and reductionism seek to explain emergent behavior by invoking 
a lower level of organization. 

Holon: The representation of an entity as a two-way window through 
which the environment influences the parts, through which the r,arts 
communicate as a unit to the rest of the universe. Holons lave 
characteristic rates for their behavior, and this places particular holons at 
certain levels in a hiearachy of holons. What a holon shall contain is 
determined by the observer. 

Integration: A process of smoothing or averaging in which various parts 
of the signal sting to be integrated may be a given different weights in an 
averaging or smoothing operation 
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Integrative tendencies: The characteristics related to the manner in which 
holons are parts of larger wholes. These characteristics reflect the 
acceptance by the hoI on of the constraints placed upon it by more 
inclusive holons. These aspects of the holon may involve self-sacrifice for 
the whole of which it is part. 

Interaction density gradients: At each point in space there is a certain rate 
of exchange of information or matter associated with a particular form of 
signal. At successive points in space there may be a change in the quantity 
of passing signal. Monotonic change in the amount of signal passing 
successive points constitutes an interaction density gradient. At surfaces, 
interaction density gradients are particularly steep. 

Irreducible: An aspect of a phenomenon which may not be explained in a 
more dissected account. 

Junction compartment: When two holons on different stems of a 
hierarchy exchange information, the information must first pass up the 
hierarchy to a point where the two stems meet. This point is a holon in its 
own right with lower frequency characteristic behavior than the holons 
thus connected. 

Laws: A set of requirements upon which a system is dependent for its 
functioning but which are universal, inexorable, structure-independent, 
and associated with rate-dependent aspects of control. 

Level: A section of a hierarchy which is defined by a scale. Many different 
entities may be observed scaled to a certain level distributed horizon tall y 
across a hierarchy. Or, the scale of an observation. 

Level of resolution: The grain size of an observation as limited by the 
finest distinction which can be made given the observation filter. In a 
broader sense, level of resolution includes consideration of the scope of 
the investigation which determines the most coarse-grained aspects of the 
phenomenon that may be recognized. 

Low-pass-frequency-filter: A filter which specifically allows the passage of 
low-frequency patterns in a signal. Note here that we do not mean the 
inverse, that is, a filter which specifically stops the passage of low 
frequency aspects of a signal. 

Message: A scaled and integrated signal which has significance or 
meaning for either the transmitter in transmitted messages or the receiver 
in received messages. 

Microlayer: Restricted to our discussion of surfaces. In the vicinity of a 
surface, it is a layer which possesses particular frequency characteristics 
determined by its position relative to two homogeneous spaces, one on 
each side, each side with its own frequency characteristic. A microlayer 
occurs at a particular point on a scale gradient. 
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Middle-number system: A system with too many parts for parts to be 
given individual account, but too few parts for parts to be substituted for 
by aggregates or averages. 

Model: An intellectual construct for organizing experiences. We generally 
do not extend our use of the word to include models as approximations of 
ontological reality. We prefer to acknowledge that we do not know what 
is the relationship of models to ontological reality 

Monotonic: A relationship is monotonic when it continuously increases or 
continuously decreases. At no point does a trend of increase change even 
momentarily to one of decrease in a monotonic relationship. With respect 
to its initial conformation, a stretched surface is nonlinear while a wrinkled 
or folded surface is nonmonotonic. 

Natural boundary: See natural surface 

Natural frequency: The inverse of the extent in time and space for the 
completion of a cycle of characteristic endogenously driven behavior of 
either a hoI on or a pattern of observation 

Natural level: A level identifying entities which are robust under 
transformation. 

Natural surfaces: Discontinuities across natural surfaces may be detected 
by any of a large number of co-incident criteria for large changes in 
interaction density. 

Near-decomposable: A characteristic of complex phenomena which may 
be seen to exhibit apparent disjunction when viewed in an appropriate 
fashion. Near decomposition does not deny ultimate continuity, but 
rather it pertains to relative interaction intensities across the continuous 
space of strcutural and functional boundaries. 

Nested: A restricted type of hierarchy which has the requirement that 
upper levels contain lower levels. 

Noise: Any aspect of a signal string which is not considered significant. 
That part of a signal which is not considered to be associated with 
meaning for the purposes at hand. 

Non-nested: A general type of hierarchy which only excludes hierarchies 
where upper levels contain lower levels. 

Observation window: Observation window is determined for a given 
observation principally by the extent in time and/ or space of integration 
used by the observer as he observes. Since the integration of the signal 
caught in the window may not be a simple integration, the differential 
significance given to different parts of the signal within the window also 
gives some of the character of the observation window in question. 
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Observer-independent: Referring to the ontologically "real" external 
world. 

Overconnected: A system which has so many connections between its 
part that it is unstable and is wont to undergo uncontrolled change is 
described as over-connected. (See collapse) 

Paradigm: The intellectual frame implicit in the acceptance and use of a 
given vocabulary; the frame determines the questions seen to be 
appropriate in the scientific investigation of a given phenomenon. The 
paradigm indicates the particular scientific procedure to be followed and 
encourages a particular interpretation of the results. 

Reducible: A phenomenon or property which may be explained and given 
account in a more finally dissected description. 

Reductionism: A descriptive and investigative strategy which gives 
account of phenomena in terms of a series of isolated parts, coupled 
together by direct causal linkages. Ambiguity in relationship between 
parts is met with further subdivision until the ambiguity disappears. 
(Compare holism) 

Region of stability: See domain of attraction 

Relaxation time: The time taken for a system to return to its normal 
(equilibrium) patterns of behavior after a disturbance. Approximately the 
inverse of the responsiveness of the system. 

Resilience: In systems discussion of stability, resilience refers to the ability 
of a system to maintain its structure and general patterns of behavior 
when displaced from its equilibrium condition. More resilient systems are 
those which can return to an equilibrium condition despite large 
displacement. 

Rules: A set of constraints which are local, arbitrary, structure-dependent, 
and associated with rate-independent aspects of control. 

Scalar: Reference here is to Loucks (1962), where environmental gradients 
for moisture, temperature, and nutrients were synthetically derived using 
different measures to characterize a given site depending upon the 
environmental conditions which prevail there. For example, dry sites 
were characterized and placed upon the moisture scalar according to 
different criteria than were used to place wet sites. 

Scale (noun): The natural frequency of either an observation or a holon. 

Scale (verb): Take signal and integrate it so as to produce a message. 

Scale gradient: (See also interaction density gradients) The continuum of 
structures which are seen by an observer who continuously changes the 
size of his observation window. A disjunction in a scale gradient occurs 
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when very little if any of the substance in the system under investigation 
is held in configurations with endogenous cycling times which are simply 
in tune with the observation window in question. 

Scope: (See also level of resolution) The breadth of the universe in which 
an observation of a set of observations is made, or the breadth of a 
universe of discourse. 

Self-assertive tendencies: Characteristics of ho]ons related to their 
existence as quasi-autonomous wholes. These tendencies are related to the 
holon's capacity to maintain its integrity. These aspects of holons pertain 
to the constraint that the holon asserts over its parts. 

Signal: A string of strings of energy or matter in transit between a 
transmitter and a receiver; its meaning is undefined. 

Simulation: A model usually implemented through a computer which 
mimics the behavior found in a phenomenon. 

Sister Holon: Two communicating ho]ons which occur at the same level in 
a hierarchy and do not therefore exert constraint over each other. 

Social hierarchy: A pattern of social relationships in animals where some 
individuals take precedence, with respect to some resource, over other 
individuals who are lower in the social hierarchy. 

Span: The number of entities at the next natural lower level in a hierarchy 
which report directly to the entity whose span is to be identified. 

Stability: There are several definitions involved. (a) Sensu lato, the general 
display of persistence in both structure and patterns of behavior. Here, 
resilience is one aspect of stability. (b) Sensu stricto, specifically excludes 
resilience as part of the definition and refers only to the rapidity with 
which the equilibrium is re-established when displacement from the 
equilibrium occurs. Generally systems stable in this sense resist the 
influence of outside disturbance rather than accommodating the influence 
once it has had its effect. (c) Structural stability, the capacity of a system to 
display generally the same emergent behavior despite changes in the 
inter-relationships between its parts. In the case of an equation, structural 
stability would be represented by the persistence of general patterns of 
behavior despite changes in equation parameters. 

Stable equilibrium point: See equilibrium. 

Stable limit cycle: A persistent pattern of endogenously driven cyclical 
behavior of a system. 

State-determined model: A model whose future states may be ascertained 
solely from information regarding past states. 

369 



State space: A mode of description of system behavior where, at each 
point in time, the system is described by the position of a point inside a 
space the dimensions of which are axes relating to the various system 
attributes expressed as states (as opposed to derivatives) 

Structural isolation: A special case of functional isolation involving physicnl 
surfaces. Interactions occur rapidly within the systems on either side of 
the structural boundary, but occur much more slowly across the 
boundary which connects the two systems. 

Structural stability: The capacity of a system to maintain the snme essentinl 
patterns of behavior despite some modification in the structurnl 
interrelationships between system parts. (e.g. a change in the form of 
system equations). (See also stability) 

System: Any interacting, interdependent, or associnted group of entities. 

Taxon: A level of organization within a taxonomic system. Examples of 
various taxa are species, genera and families. 

Taxonomy: The biological study of the classification of organisms into 
natural groups. 

Thermodynamic: Relating to processes by which various forms of energy, 
eg heat, work, chemical and electromagnetic energy, are transformed into 
one another. 

Time domain: The mode of discussion where events are seen as occurring 
at particular points in the passage of time. 

Uncertainty principle: In general, any statement which asserts that the act 
of observation has an effect on the phenomenon being observed. 
Specifically, the Heisenberg uncertainty principle established the 
minimum disturbance in the position (momentum) of a quantum
mechanical system introduced by the act of measuring its momentum 
(position) with a specified accuracy. 

Unconnected component: See disconnected component. 

Underconnected: this describes a system which is very susceptible to 
intrusion since there are insufficient connections between the parts for the 
system to maintain integrity. (See also degeneration) 

Unnatural boundary: Artificial surface 

Unstable equilibrium point: See equilibrium. 

Variable: Any of the characteristics or attributes of a phenomenon which 
appear to change with time, e.g. biomass, light, C02 concentration, 
population density. 
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Virus: A biological structure which consists principally of genetic 
information for its own replication. A virus lacks the machinery for its 
own self replication and so must take advantage of the machinery for 
production found in more complete living forms from bacteria to complex 
multicellular organisms. 

Weighting function: A function which appHes differential significance to 
various parts of a signal string. The parts are determined by their position 
relative to time zero. 

Window: See observation window. 
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Appendix 4: A Summary of the 
Principles of Hierarchy Theory 

Allen, (2003, ISSS website) 

Hierarchies occur in social systems, biological structures, and in the 

biological taxonomies. Since scholars and laypersons use hierarchy and 

hierarchical concepts commonly, it would seem reasonable to have a 

theory of hierarchies. Hierarchy theory uses a relatively small set of 

principles to keep track of the complex structure and a behavior of 

systems with multiple levels. A set of definitions and principles follows 

immediately: 

• Hierarchy: in mathematical terms, it is a partially ordered set. In 
less austere terms, a hierarchy is a collection of parts with ordered 
asymmetric relationships inside a whole. That is to say, upper levels 
are above lower levels, and the relationship upwards is asymmetric 
with the relationships downwards. 

• Hierarchical levels: levels are populated by entities whose 
properties characterize the level in question. A given entity may 
belong to any number of levels, depending on the criteria used to 
link levels above and below. For example, an individual human 
being may be a member of the level i) human, ii) primate, iii) 
organism or iv) host of a parasite, depending on the relationship of 
the level in question to those above and below. 

• Level of organization: this type of level fits into its hierarchy by 
virtue of set of definitions that lock the level in question to those 
above and below. For example, a biological population level is an 
aggregate of entities from the organism level of organization, but it 
is only so by definition. There is no particular scale involved in the 
population level of organization, in that some organisms are larger 
than some populations, as in the case of skin parasites. 

• Level of observation: this type of level fits into its hierarchy by 
virtue of relative scaling considerations. For example, the host of a 
skin parasite represents the context for the population of parasites; 
it is a landscape, even though the host may be seen as belonging to 
a level of organization, organism, that is lower than the collection 
of parasites, a population. 

• The criterion for observation: when a system is observed, there are 
two separate considerations. One is the spatiotemporal scale at 
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which the observations are made. The other is the criterion for 
observation, which defines the system in the foreground away 
from all the rest in the background. The criterion for observation 
uses the types of parts and their relationships to each other to 
characterize the system in the foreground. If criteria for 
observation are linked together in an asymmetric fashion, then the 
criteria lead to levels of organization. Otherwise, criteria for 
observation merely generate isolated classes. 

• The ordering of levels: there are several criteria whereby other 
levels reside above lower levels. These criteria often run in parallel, 
but sometimes only one or a few of them apply. Upper levels are 
above lower levels by virtue of: 1) being the context of, 2) offering 
constraint to, 3) behaving more slowly at a lower frequency than, 
4) being populated by entities with greater integrity and higher 
bond strength than, and 5), containing and being made of - lower 
levels. 

• Nested and non-nested hierarchies: nested hierarchies involve 
levels which consist of, and contain, lower levels. Non-nested 
hierarchies are more general in that the requirement of 
containment of lower levels is relaxed. For example, an army 
consists of a collection of soldiers and is made up of them. Thus an 
army is a nested hierarchy. On the other hand, the general at the 
top of a military command does not consist of his soldiers and so 
the military command is a non-nested hierarchy with regard to the 
soldiers in the army. Pecking orders and a food chains are also non
nested hierarchies. 

• Duality in hierarchies: the dualism in hierarchies appears to come 
from a set of complementarities that line up with: observer
observed, process-structure, rate-dependent versus rate
independent, and part-whole. Arthur Koestler in his "Ghost in The 
Machine" referred to the notion of holon, which means an entity in 
a hierarchy that is at once a whole and at the same time a part. 
Thus a holon at once operates as a quasi-autonomous whole that 
integrates its parts, while working to integrate itself into an upper 
level purpose or role. The lower level answers the question "How?" 
and the upper level answers the question, "So what?" 

• Constraint versus possibilities: when one looks at a system there 
are two separate reasons behind what one sees. First, it is not 
possible to see something if the parts of the system cannot do what 
is required of them to achieve the arrangement in the whole. These 
are the limits of physical possibility. The limits of possibility come 
from lower levels in the hierarchy. The second entirely separate 
reason for what one sees is to do with what is allowed by the upper 
level constraints. An example here would be that mammals have 
five digits. There is no physical reason for mammals having five 
digits on their hands and feet, because it comes not from physical 
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limits, but from the constraints of having a mammal heritage. Any 
number of the digits is possible within the physical limits, but in 
mammals only five digits are allowed by the biologicill constraints. 
Constraints come from above, while the limits as to whilt is 
possible come from below. The concept of hierarchy becomes 
confused unless one makes the distinction between limi ts from 
below and limits from above. The distinction between mechanisms 
below and purposes above turn on the issue of constrilint versus 
possibility. Forget the distinction, and biology becomes pointlessly 
confused, impossibly complicated chemistry, while chemistry 
becomes unwieldy physics. 

• Complexity and self-simplification: Howard Pattee has identified 
that as a system becomes more elaborately hierarchical its behilvior 
becomes simple. The reason is that, with the emergence of 
intermediate levels, the lowest level entities become constrained to 
be far from equilibrium. As a result, the lowest level entities lose 
degrees of freedom and are held against the upper level constraint 
to give constant behavior. Deep hierarchical structure indicates 
elaborate organization, and deep hierarchies are often considered 
as complex systems by virtue of hierarchical depth. 

• Complexity versus complicatedness: a hierarchical structure with a 
large number of lowest level entities, but with simple organization, 
offers a low flat hierarchy that is complicated rather than complex. 
The behavior of structurally complicated systems is behaviorally 
elaborate and so complicated, whereas the behavior of deep 
hierarchically complex systems is simple. 

• Hierarchy theory is as much as anything a theory of observation. It 
has been significantly operationalized in ecology, but has been 
applied relatively infrequently outside that science. There is a 
negative reaction to hierarchy theory in the social sciences, by 
virtue of implications of rigid autocratic systems or authority. 
When applied in a more general fashion, even liberal and non
authoritarian systems can be described effectively in hierarchical 
terms. There is a politically correct set of labels that avoid the word 
hierarchy, but they unnecessarily introduce jargon into a field that 
has enough special vocabulary as it is. 
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Appendix 5: WHO International Health Regulations 1996 

and 2005, and CDC's Global Infectious Disease 

Strategy, 2002. 
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INTERNATIONAL HEALTH REGULATIONS 

FOREWORD 

The International Health Regulations adopted by the Twenty-second World 
Health Assembly on 25 July 1969' , represent a revised and consolidated version of 
the previous International Sanitary Regulations. 

The purpose of the International Health Regulations is to ensure the maximum 
security against the international spread of diseases with a minimum interference with 
world traffic. Following the increasing emphasis on epidemiological surveillance for 
communicable disease recognition and control, the new Regulations are intended to 
strengthen the use of epidemiological principles as applied internationally, to detect, 
reduce or eliminate the sources from which infection spreads, to improve sanitation in 
and around ports and airports, to prevent the dissemination of vectors and, in general, 
to encourage epidemiological activities on the national level so that there is little risk 
of outside infection establishing itself. 

The Twenty-sixth World Health Assembly in 1973' 2 amended the 
Regulations, panicularly as regards the provisions for cholera. The Thirty-fourth 
World Health Assembly in 1981 ' , amended the Regulations in order to exclude 
smallpox, in view of its global eradication. 

This volume contains the text of the International Health Regulations in force 
as of I January 1982, together with interpretations and recommendations made by the 
Twenty-second and subsequent World Health Assemblies, as well as those made by 
the Committee on International Surveillance of Communicable Diseases (formerly the 
Committee on Intemational Quarantine), in accordance with its duty "to submit 
recommendations on practice, methods and procedure relating to international 
surveillance of communicable diseases":, and approved by the World Health 
Assembly' , 

This volume also contains the text of reservations made to the Regulations and 
other information annexes. 

Important current notifications received by the Organization under the 
Regulations are made available on the automatic telex reply services", and published 
in its Weekly Epidemiological Record together with all other notifications and 
information concerning the application of the Regulations. 
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Discontinuation ofvaccination against smallpox 

On 8 May 1980, the Thirty-third World Health Assembly accepted the finding 
of the Global Commission for the Certification of Smallpox Eradication that smallpox 
had been eradicated throughout the world. It also endorsed the Commission's 
recommendations with respect to post-eradication policy and urged Member States to 
give immediate effect to the recommendations that international certificates of 
vaccination against smallpox should no longer be required of any traveller and that 
smallpox vaccination should be discontinued in every country except for investigators 
at special risk (resolution WHA33.4). 

All countries throughout the world then rapidly ceased requiring international 
certificates of vaccination against smallpox from travellers. But some embassies and 
consulates, as well as travel agencies, apparently unaware that such certificates can no 
longer be required oflravellers, went on as in the past giving the same, now 
elToneous, information to travellers. In March 1982 WHO was tberefore requested, by 
the Committee on Orthopoxvirus Infections, set up to advise it on the implementation 
of the policy for the post-eradication era, to make more widely known the fact that 
international certificates of vaccination against smallpox are no longer required. 

With regard to the discontinuation of routine vaccination, almost all tbe 
Member States of WHO bad officially discontinued compulsory vaccination by 1982. 

At the above-mentioned meeting tbe Committee, referting to tbe fact that the 
complications of smallpox vaccination can be extremely serious and sometimes fatal, 
also empbasized that there is now no justification for vaccinating anyone except 
investigators whose work in orthopoxvirus researcb places them at special risk and 
persons involved in smallpox vaccine production. The Committee at the same time 
placed on record the view that unnecessary vaccination may be regarded as medical 
malpractice. 
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INTERNATIONAL HEALTH REGULATIONS 
(1969) 

PART I - DEFINITIONS 

Article I 

For the purposes of these Regulations-

"Aedes aegypti index"', means the ratio, expressed as a percentage7 between the 
number of houses in a limited well-defined area on the premises of which actual 
breeding-places of Aedes aegypti are found, and the total number of houses examined 
in that area; 

"aerosol dispenser" means a dispenser holding a pressurized formulation which 
produces an insecticidal aerosol when the valve is opened; 

"aircraft" means an aircraft making an international voyage; 

"airport" means any airport designated by the Member State in whose territoty it is 
situated as an airport of entry and departure for international air traffic, where 'he 
formalities incident to customs, immigration, public health,". animal and plant 
quarantine and similar procedures are carried out; 

"arrivaf' of a ship, an aircraft, a train, or a road vehicle means-
(a) in the case of a seagoing vessel , arrival at a port; 
(b) in the case of an aircraft, arrival at an airport; 
(c) in the case of an inland navigation vessel, arrival either at a port or at a frontier 
post, as geographical conditions and treaties or arrangements among the States 
concerned, under Article 85 or under the laws and regulations in force in the territory 
of entty, may determine; 
in the case of a train or Toad vehicle, arrival at a frontier post; 
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"baggage" means the personal effects of a traveller or ofa member of the crew; 

"container (freight container)" 99 means an article of transport equipment-
(a) of a permanent character and accordingly strong enough to be suitable for 
repeated use; 
(b) specially designed to facilitate the carriage of goods, by one or more modes of 
transport, without intermediate reloading; 
(c) fitted with devices permitting its ready handling, particularly its transfer from 
one mode of transport to another; 
(d) so designed as to be easy to fill and empty. 

The lenn "container (freight container)" docs not include veh icles or conventional packing; 

"crew" means the personnel of a ship, an aircraft, a train, a road vehicle or other 
means of transport who are employed for duties on board; 

"day" means an interval of twenty-four hours; 

"direct transit area"'o ,o means a special area establi shed in connexion with an 
airport, approved by the health authori ty concerned and under its direct supervision, 
fo r accommodating direct transit traffic and, in particular, for accommodating, in 
segregation, passengers and crews breaking their ai r voyage without leaving the 
airport; 

"Director-General' means the Director-General of the Organization; 

"diseases subject ta the Regulations" (quarantinable diseases) means cholera, 
including cholera due to the eltor vibrio, plague, and yellow fever; 

"disinsecting" means the operation in which measures are taken to kill the insect 
vectors of human disease present in ships, ai rcraft , trains, road vehicles, other means 
of nanspon . and containers; 

"epidemic" means an extension of a disease subject to the Regulations by a 
multiplication of cases in an area; 

"free pratique" means permission for a ship to enter a port, disembark and commence 
operation, or for an aircraft, after landing, to disembark and commence operation; 

"health administration" means the governmental authority responsible over the whole 
of a territory to which these Regulations apply for the implementation of the health 
measures provided herein; 

"health autharity " means the authority immediately responsible in its jurisdiction for 
the appropriate health measures permined or prescribed by these Regulations; 

"imported case" means an infected person arri\~ng on an international voyage; 

"infected area"" " is defined on epidemiological principles by the health 
administration neporting the disease in its country and need not correspond to 
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administrative boundaries. It is that part of its territory which, because of population 
characteristics, density and mobility and/or vector and animal reservoir potential, 
could support transmission of the reported disease; 

"infected person" means a person who is suffering from a disease subject to the 
Regulations or who is subsequently shown to have been incubating such a disease; 

"in flight" means the time elapsing berween the closing of the doors of the aircraft 
before take-off and their opening on arrival; 

"in quarantine" means that state or condition during which measures are applied by a 
health authority to a ship, an aircraft, a train, road vehicle, other means of transport or 
container, to prevent the spread of disease, reservoirs of disease or vectors of disease 
from the object of quarantine; 

"international voyage" means-
(aj in the case of a ship or an aircraft, a voyage berween ports or airports in the 
territories of more than one State, or a voyage berween ports or airports in the territory 
or territories of the same State if the ship or aircraft has relations with the territory of 
any other State on its voyage but only as regards those relations; 
(b) in the case ofa person, a voyage in volving entry into the territory ofa State other 
than the territoty of the State in which that person commences his voyage; 

"isolation", when applied to a person or group of persons, means the separation of that 
person or group of persons from other persons, except the health staff on duty, in such 
a manner as to prevent the spread of infection; 

"medical examination"" " includes visit to and inspection ofa ship, an aircraft, a 
train, road vehicle, other means of transport, and container, and the preliminary 
examination of persons, including scrutiny of vaccination certificates, but does not 
include the periodical inspection of a ship to ascertain the need for deratting; 

"Organization"means the World Health Organization; 

"pori" means a seaport or an inland port; 

"ship" means a seagoing or an inland navigation vessel making an interrrationaI 
voyage; 

"suspect" means a person who is considered by the health authority as having been 
exposed to infection by a disease subject to the Regulations and is considered capable 
of spreading that disease; 

"transferred case" means an infected person whose infection originated in another 
area under the jurisdiction of the same health administration; 

"valid certificate" , when applied to vaccination, means a certificate conforming with 
the rules and the model laid down in Appendix 2. 
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PART II - NOTIFICATIONS AND 
EPIDEMIOLOGICAL 

INFORMA nON 

Article 2 

For the application of these Regulations, each State recognizes the right of the 
Organization to communicate directly with the health administration of its territory or 
territories. Any notification or information sent by the Organization to the health 
administration shall be considered as having been sent to the State, and any 
notification or information sent by the health administration to the Organization shall 
be considered as having been sent by the State. 

Article 3/3 IJ 

I. Each health administration shall notity the Organization by telegram or telex 
within twenty-four hours of its being informed that the first case of a disease subject 
to the Regulations, that is neither an imported case nor a transferred case, has 
occurred in its territory, and, within the subsequent rwenty-four hours, notity the 
infected area. 

2. In addition each health administration will notity the Organization by telegram 
or telex within rwenty-four hours of its being informed: 
<a) that one or more cases of a disease subject to the Regulations has been 
imported or transferred into a non-infected area- the notification to include all 
information available on the origin of infection; 
(b) that a ship or aircraft has arrived with one or more cases ofa disease subject to 
the Regulations on board-the notification to include the narne of the ship or the 
flight number oftbe aircraft, its previous and subsequent ports of call, and the health 
measures, if any, taxen with respect to the ship or aircraft. 

3. The existence of the disease so notified on the establishment of a reasonably 
certain clinical diagnosis shall be confirmed as soon as possible by laboratory 
methods, as far as resources permit, and the result shall be sent immediately to the 
Organization by telegram or telex. 

R"'enoaJions-Egyp~ tndia. Pakistan 
(for tcx~ sec Annn II , page 53). 

Article 41<" 

I. Each health administration shall notity the Organization immediately of 
evidence of the presence of the virus of yellow fever, including the virus found in 
mosquitos or in vertebrates other than ~ or the plague bacillus, in any part of its 
territory, and shall report the extent of the area involved. 
2. Health administrations, when making a notification of rodent plague, shall 
distinguish wild rodent plague from domestic rodent plague and, in the case of the 
former, describe the epidemiological circumstances and the area involved. 
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Reservations-Egypt. India. Pakistan 
(for text, sec: Annex II , page 53). 

Article 5 

Any notification required under paragraph I of Article 3 shall be promptly 
supplemented by information as to the source and type of the disease, the number of 
cases and deaths, the conditions affecting the spread of the disease, and the 
prophylactic measures taken. 

Article 6 

I . During an epidemic the notifications and information required under Article 3 
and Article 5 shall be followed by subsequent communications sent al regular 
inteTVals to the Organization. 
2. These communications shall be as frequent and as detailed as possible. The 
number of cases and deaths shall be communicaled alleast once a week. The 
precautions taken 10 prevent the spread of the disease, in particular the measures 
which are being applied 10 prevent the spread of the disease to other territories by 
ships, aircraft, trains, road vehicles, other means of transport, and containers leaving 
the infected area, shall be stated. In the case of plague, the measures taken against 
rodents shall be specified. In the case of the diseases subject to the Regulations which 
are transmitted by insect vectors, the measures taken against such vectors shall also be 
specified. 

Article 715 15 

I. The health administration for a lerritory in which an infected area has been 
defined and notified shall notify the Organization when that area is free from 
infection~ 

2. An infected area may be considered as free from infection when all measures 
of prophylaxis have been taken and maintained to prevent the recurrence of the 
disease or its spread to other areas, and when : 
(a) in the case of plague or cholera, a period of time equal to at least twice the 
incubation period of the disease, as hereinafter provided, has elapsed since the last 
ease identified has died, recovered or been isolated, and there is no epidemiological 
evidence of spread of that disease to any contiguous area; 
(b) (i) in the case of yellow fever not transmitted by Aedes aegypti, three 
months have elapsed without evidence of activity of the yellow-feveT virus; 

(ii) in the ease of yellow fever tranSmitted by Aedes aegypti, three months 
have elapsed since the occurrence of the last human case, or one month since that 
occurrence if the Aedes aegypti index has been continuously maintained below one 
per cent; 
(c) (i) in the ease of plague in domestic rodents, one month has elapsed since 
the last infected animal was found or trapped; 

(i i) in the case of plague in wild rodents, three months have elapsed 
without evidence of the d isease in sufficient proximity to ports and airports to be a 
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threat to international traffic. 

ReservalionJ'-India, Pakistan (for text, see Annex II . pages 53 and 54). 

Article 816
" 

I. Each health administration shall notify the Organization of: 
(a) the measures which it has decided to apply to arrivals from an infected area 
and the withdrawal of any such measures, indicating the date of application or 
withdrawal; 
(b) any change in its requirements as to vaccination for any inlernational voyage 

2. Any such notification shall be sent by telegram or telex, and whenever 
possible in advance of any such change or of the application or withdrawal of any 
such measure. 

3. Each health administration shall send to the Organization once a year, at a date 
to be fixed by the Organization, a recapitulation of its requirements as to vaccination 
for any international voyage. 

4. Each health administration shall take steps to inform prospective travellers, 
through the co-operation of, as appropriate, travel agencies, shipping firms, aircraft 
opeTators or by other means, of its requirements and of any modifications thereto. 

Article 9 

In addition to the notifications and information required under Articles 3 to 8 
inclusive, each health administration shall send to the Organization weekly: 
(a) a report by telegram or telex of the number of eases of the diseases subject to 
the Regulations and deaths therefrom during the previous week in each of its towns 
and cities adjacent to a port or an airport, including any imported or tranSferred cases; 
(b) a report by airmail of the absence of such cases during the periods referred to 
in subparagraphs (a), (b) and (c) of paragraph 2 of Article 7. 

Article 10 

Any notification and information required under Articles 3 to 9 inclusive shall 
also be sent by the health administration, on request, to any diplomatic mission or 
consulate established in the territory for which it is responsible. 

Article J Jt. r 

I. The Organization shall send to all health administrations, as soon as possible 
and by the means appropriate to the circumstances, all epidemiological and other 
information which it has received undeT Articles 3 to 8 inclusive and paragraph (a) of 
Article 9 as well as information as to the absence of any returns required by Anicle 9. 
Communications of an urgent nature shall be sent by telegram, telex or telephone. 
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2. Any additional epidemiological data and other information available to the 
Organization through its surveillance programme shall be made available, when 
appropriate, to all health administrations. 

3. The Organization may, with the consent ofthe government concerned, 
investigate an outbreak of a disease subject to the Regulations which constitutes a 
serious threat to neighbouring countries or to international health. Such investigation 
shall be directed to assist governments to organize appropriate control measures and 
may include on-the-spot studies by a team. 

Article 12 

Any telegram or telex sent, or telephone call made, for the purposes of Anicles 
3 to 8 inclusive and Article II shall be given the priority appropriate to the 
circumstances; in any case of exceptional urgency, where there is risk of the spread of 
a disease subject to the Regulations, the priority shall be the highest available under 
international telecommunication agreements. 

Article 1318
" 

I . Each State shall forward annually to the Organization, in accordance with 
Anicle 62 of the Constitution of the Organization, information concerning the 
occurrence of any case of a disease subject to the Regulations due to or carried by 
international traffic, as well as on the action taken under these Regulations or bearing 
upon their application. 

2. The Organization shall, on the basis of the information required by paragraph 
I of this Article, of the notifications and repons required by these Regulations, and of 
any other official information, prepare an annual repon on the functioning of these 
Regulations and on their effect on international traffic. 

3. The Organization shall review the epidemiological trends of the diseases 
subject to the Regulations, and shall publish such data, not less than once a year, 
illustrated with maps showing infected and free areas of the world, and any other 
relevant information obtained from the surveillance programme of the Organization. 
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PART III - HEALTH ORGANIZATION 

Article li 9
" 

I. Each health administration shall ensure that ports and airports in its territory 
shall have at their disposal an organization and equipment adequate for the application 
of the measures provided for in these Regulations. 

2. Every port and airpon shall be provided with pure drinking-water and 
wholesome food supplied from sources approved by the health administration for 
public use and consumption on the premises or on board ships or aircraft. The 
drinking-water and food shall be stored and handled in such a manner as to ensure 
their protection against contamination. The health authority shall conduct periodic 
inspections of equipment, installations and premises, and shall collect samples of 
water and food for laboratory examinations to verifY the observance ofthis Anicle. 
For Ihis purpose and for other sanitary measures, Ihe principles and recommendations 
sel fonh in the guides on these subjects published by the Organization shall be applied 
as far as practicable in fulfilling the requirements of these Regulations. 

3. Every pon and airpon shall also be provided with an effective system for the 
removal and safe disposal of excrement, refuse, waste water, condemned food, and 
other malrer dangerous to health. 

Article 15 

There shall be available to as many of the pons and airpons in a territory as 
practicahle an organized medical and health service with adequale staff, equipmenl 
and premises, and in particular facilities for the prompt isolation and care of infected 
persons, for disinfection, disinsecting and deraning, for bacteriological investigatioft, 
for the collection and examination of rodents for plague infection, for collection of 
water and food samples and their dispatch to a laboratory for examination, and for 
other appropriate measures provided for by these Regulations. 

Article 16 

The health authority for each port and airport shall : 
Ca) take all practicable measures to keep port and airport 
installations free of rodents; 
(b) make every effort 10 eXlend rat-proofing 10 the pon and airport 
installations. 

Article 17 

I . Each health administration shall ensure thaI a sufficienl number of pons in its 
terrilory shall have al their disposal adequale personnel compelenllo inspect ships for 
the issue of the Deraning Exemplion Certificales referred 10 in Article 53 , and the 
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health administration shall approve such pons for that purpose. 

2. The health administration shall designate a number of these approved ports, 
depending upon the volume and incidence of its international traffic, as having at their 
disposal the equipment and pe~onnel necessary to derat ships for the issue of the 
Deratting Certificates referred to in Article 53. 

3. Each health administration which so designates ports shall ensure that 
Deratting Certificates and Deratting Exemption Certificates are issued in accordance 
with the requirements of the Regulations. 

Article 18 

I. Depending upon the volume of its international traffic, each health 
administration shall designate as sanitary airports a number of the airports in its 
territory, provided they meet the conditions laid down in paragraph 2 of this Article, 
and the provisions of Article 14. 

2. Every sanitary airport shall have at its disposal : 
(a) an organized medical service and adequate staff, equipment and 
premises; 
(b) facilities for the transport, isolation, and care of infected pe=ns or 
suspects; 
(c) facilities for efficient disinfection and disinsecting, for the control 
of vecto~ and rodents, and for any other appropriate measure provided 
for by these Regulations; 
(d) a bacteriological laboratory, or facilities for dispatching suspected 
material to such a laboratory; 
(e) facilities within the airport or available to it for vaccination against 
yellow fever. 

Article /9 

I. Every port and the area within the perimeter of every airport shall be kept free 
from Aedes aegypri in its immature and adult stages and the mosquito vectors of 
malaria and other diseases of epidemiological significance in international traffic. For 
this purpose active anti-mosquito measures shall be maintained within a protective 
area extending for a distance of at least 400 metres around the perimeter. 

2. Within a direct transit area provided at any airport situated in or adjacent to an 
area where the vecto~ referred to in paragraph I of this Arricle exist, any building 
used as accommodation for pe=ns or animals shall be kept mosquito-proof. 

3. For the purposes of this Article, the perimeter of an airport means a line 
enclosing the area containing the airport buildings and any land or water used or 
intended to be used for the parking of aircraft. 

4. Each health administration shall furnish data to the Organization once a year 
on the extent to which its pons and airports are kept free from vecto~ of 
epidemiological significance in international traffic. 
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Article 20}O JO 

I. Each health administration shall send to the Organization a list of the ports in 
its territory approved under Article 17 for the issue of: 

(i) Deratting Exemption Certificates only and 
(ii) Deratting Certificates and Deratting Exemption Certificates. 

2. The health administration shall notify the Organization of any change which 
may occur from time to time in the list required by paragraph I ofthis Article. 

3. The Organization shall send promptly to all health administrations the 
information received in accordance with this Article. 

Article 21 

I. The Organization shall, at the request of the health administration concerned, 
arrange to certify, after any appropriate investigation, that a sanitary airport in its 
territory fulfils the conditions required by the Regulations. 

2. The Organization shall, at the request of the health administration concerned, 
and after appropriate investigation, certify that a direct transit area at an airport in a 
yellow-fever infected area in its territory fulfils the conditions required by the 
Regulations. 

3. These cerrifications shall be subject to periodic review by the Organization, in 
co-operation with the health administration concerned, to ensure that the required 
conditions are fulfilled . 

Article 22 

I. Wherever the volume of international traffic is sufficiently important and 
whenever epidemiological conditions so require, facilities for the application of the 
measures provided for in these Regulations shall be made available at frontier posts 
on railway lines, on roads and, where sanitary control over inland navigation is carried 
out at the fromier, on inland waterways. 

2. Each health administration shall notify the Organization when and where such 
facilities are provided. 

3. The Organization shall send promptly to all health administrations the 
information received in accordance with this Arricle. 



INTERNATIONAL HEALTH REGULATIONS 17 

PART IV - HEALTH MEASURES AND 
PROCEDURE 

Chapter I-General Provisions 

Article 23 

The health measures permined by these Regulations are the maximum 
measures applicable to international traffic, which a State may require for the 
protection of its territory against the diseases subject to the Regulations. 

Article 2421
'1 

Health measures shall be initiated forthwith , completed without delay, and 
applied without discrimination. 

Article 25 

I. Disinfection, disinsecting, deraning, and other sanitary operations shall be 
carried out so as: 

(a) not to cause undue discomfon to any person, or injury to his 
health; 
(b) not to produce any deleterious effect on the structure of a ship, 
an aircraft, or a vehicle, or on its operating equipment; 
(c) to avoid all risk of fire. 

2. In carrying out such operations on cargo, goods, baggage, containers and other 
anicles, every precaution shal l be taken to avoid any damage. 

3. Where there are procedures or methods recommended by the Organization 
they should be employed. 

Article 26]]:: 

I . A health authority shall , when so requested, issue free of charge to the carrier 
a cenificate specifying the measures applied to a ship, aircraft, train, road vehicle, 
other means of transport, or container, the pans thereof treated, the methods 
employed, and the reasons why the measures have been applied. In the case of an 
aircraft this information shall, on request, be entered instead in the Health Pan of the 
Aircraft General Declaration. 

2. Similarly, a health authority shall , when so requested, issue free of charge: 
(a) to any traveller a cenificate specifying the date of his arri val or 
depanure and the measures applied to him and his baggage; 
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(b) to the consignor, the consignee, and the carrier, or their 
respective agents, a cenificate specifying the measures applied to any 
goods. 

Article 2711
,
143 

I. A person under surveillance shall not be isolated and shall be permitted to 
move about freely. The health authority may require him to repon to it, if necessary, 
at specified intervals during the period of surveillance. Except as limited by the 
provisions of Anicle 64, the health authority may also subject such a person to 
medical investigation and make any inquiries which are necessary for ascenaining his 
state of health. 

2. When a person under surveillance depans for another place, within or without 
the same territory, he shall inform the health authority, which shall immediately notify 
the health authority for the place to which the person is proceeding. On arrival the 
person shall repon to that health authority which may apply the measure provided for 
in paragraph I of this Anicle. 

Article 28 

Except in case of an emergency constituting a grave danger to public health, a 
ship or an aircraft, which is not infected or suspected of being infected with a disease 
subject to the Regulations, shall not on account of any other epidemic disease be 
refused free pratique by the health authority for a pon or an airpon; in panicular it 
shall not be prevented from discharging or loading cargo or stores, or taking on fuel or 
water. 

Article 29 

A health authority may take all practicable measures to control the discharge 
from any ship of sewage and refuse which might contaminate the waters of a pon, 
river or canal. 



INTERNA TIONAL HEALTH REGULATIONS 19 

Chapter II-Health Measures on Departure 

Article 30
15

" 

I . The health authority for a port or an airport or for the area in which a frontier 
post is situated shall take all practicable measures: 

(a) to prevent the departure of any infected person or suspect; 
(b) to prevent the introduction on board a ship, an aircraft, a train, a 
road vehicle, other means of transport, or container, of possible agents 
of infection or vectors of a disease subject to the Regulations. 

2. The health authority in an infected area may require a valid vaccination 
certificate from departing travellers. 

3. The health authority referred to in paragraph I of this Article may, when it 
considers it necessary, medically examine any person before his departure on an 
international voyage. The time and place of this examination shall be arranged to take 
into account any other formalities, so as to facilitate his departure and to avoid delay. 

4. Notwithstanding the provisions of subparagraph (a) of paragraph I of this 
Article, a person on an international voyage who on arrival is placed under 
surveillance may be allowed to continue his voyage. The health authority shall, in 
accordance with Article 27, notify by the most expeditious means the health authority 
for the place to which he is proceeding. 
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Chapter III-Health Measures Applicable between Ports 
or Airports of Departure and Arrival 

Article 31 

No matter capable of causing any epidemic disease shall be thrown or allowed 
to fall from an aircraft when it is in flight . 

Article 32 

I . No health measure shall be applied by a State to any ship which passes 
through waters wi thin its jurisdiction without calling at a port or on the coast. 

2. Iffor any reason such a call is made, the laws and regulations in force in the 
territory may be applied without exceeding, however, the provisions of these 
Regulations. 

Article 33 

I. No health measure, other than medical examination, shall be applied to a 
healthy ship, as specified in Part V, which passes through a maritime canal or 
waterway in the territory of a State on its way to a port in the territory of another 
State, unless such ship comes from an infected area or has on board any person 
coming from an infected area, within the incubation period of the disease with which 
the area is infected. 

2. The only measure which may be applied to such a ship coming from such an 
area or having such a person on board is the stationing on board, if necessary, of a 
sanitary guard to prevent all unauthorized contact between the ship and the shore, and 
to supervise the application of Article 29. 

3. A health authority shall permit any such ship to take on, under its control, fuel , 
water and stores. 

4. An infected or suspected ship which passes through a maritime canal or 
waterway may be treated as if it were calling at a port in the same territory. 

Article 3416
•J7 5 

Notwithstanding any provision to the contrary in these Regulations except 
Article 69, no health measure, other than medical examination, shall be applied to: 

CI ) passcngen and crew 00 board. bcahhy ship from which they do DOl disembark; 
(b) passengers and crew from a healthy aircraft who are in transit 
through a territory and who remain in a direct transit area of an airport 
of that territory, or, if the airport is not yet pro\1ded "1th such an area, 
who submit to the measures for segregation prescnbed by the health 
authority in order to prevent the spread of disease; if such persons are 
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obliged to leave the airport at which they disembark solely in order to 
continue their voyage from another airport in the vicinity of the first 
airport, no such measure shall be applied to them if the transfer is made 
under the control of the health authority or authorities. 
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Chapter IV-Health Measures on Arrival 

Article 3518
/

9
• 

Whenever practicable States shall authorize granting of free pratique by radio 
to a ship or an aircraft when on the basis of information received from it prior to its 
arrival, the health authority for the intended port or airport of arrival is of the opinion 
that its arrival will not result in the introduction or spread of a disease subject to the 
Regulations. 

Article 36J
o! 7 

I. The health authority for a port, an airport, or a frontier station may subject to 
medical examination on arrival any ship, aircraft, train, road vehicle, other means of 
transport, or container, as well as any person arriving on an international voyage. 

2. The further health measures which may be applied to the ship, aircraft, train, 
road vehicle, other means of transport, and container shall be determined by the 
conditions which existed on board during the voyage or which exist at the time of the 
medical examination, without prejudice, however, to the measures which are 
permined by these Regulations to be applied to the ship, aircraft, train, road vehicle, 
other means of transport, and container ifit arrives from an infected area. 

3. Where a health administration has special problems which could constitute a 
grave danger to public health, it may require a person on an international voyage to 
give on arrival a destination address in writing. 

Article 37 

The application of the measures provided for in Pan V which depend on 
arrival from an infected area as notified by the health administration concerned shall 
be limited to the ship, aircraft, train, road vehicle, or other means of transport, person, 
container or article as the case may be, arriving from such an ane., provided that the 
health authority for the infected area is taking all measures necessary for checking the 
spread of the disease and is applying the measures provided for in paragraph lof 
Anide 30. 

Article 3aJl :. 

On arri val of a ship, an aircraft, a tra in, a road vehicle, or other mearts of 
transport, an infected person on board may be removed and isolated by the health 
authority. Such removal by the health authority shall be compulsory if it is required by 
the person in charge of the means of transport. 

Article 39 

I. Apan from the provisions of Pan V, a health authori ty may place under 
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surveillance any suspect on an international voyage arriving by whatever means from 
an infected area. Such surveillance may be continued until the end of the appropriate 
period of incubation specified in Part V. 

2. Except where specifically provided for in these Regulations, isolation shalI not 
be substituted for surveillance unless the health authority considers the risk of 
transmission of the infection by the suspect to be exceptionally serious. 

Article 40 

Any health measure, other than medical examination, which has been applied 
at a previous port or airport shall not be repeated at a subsequent port or airport, 
unless: 

<a) after the departure of a ship or an aircraft from the port or 
airport where the measures were applied, an incident of 
epidemiological significance calling for a further application of any 
such measure has occurred either in that port or airport or on board the 
ship or aircraft; 
(b) the health authority for the subsequent port or airport has 
ascertained on the basis of definite evidence that the individual 
measure so applied was not substantially effective. 

Article 41 

Subject to Article 73, a ship or an aircraft shan not be prevented for health 
reasons from calling at any port or airport. If the port or airport is not equipped for 
applying the health measures which are permitted by these Regulations and which in 
the opinion of the health authority for the port or airport are required, such ship or 
aircraft may be ordered to proceed at its own risk to the nearest suitable port or airport 
convenient to the ship or aircraft. 

Article 41 

An aircraft shall not be considered as having come from an infected area if it 
has landed only in such an area at any sanitary airport which is not itself an infected 
area. 

R",.,.,.,,~IndJa. Paki ..... (fOl' 1<:lt1."'" Annex n. pages 53 and 54). 

Article 43 

Any person on board a healthy aircraft which has landed in an infected area, 
aod the passengers aod crew of which have complied with the conditions laid down in 
Article 34, sball DOl be considered as ha,ing come from such an area. 

R......-;~lndia. Pakislm (fOl' I<:lt1.ICC Annex II. paga 53 and 54~ 

Article 44 

I. Except as provided in paragraph 2 of this Article, any ship or aircraft, which is 
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unwilling to submit to the measures required by the health authority for the port or 
airport in accordance with these Regulations, shall be allowed to depart forthwith, but 
it shall not during its voyage call at any other port or airport in the same territory. 
Such a ship or an aircraft shalI nevertheless be permitted, while in quarantine, to take 
on fuel, water and stores. If, on medical examination, such a ship is found to be 
healthy, it shall not lose the benefit of Article 33. 

2. A ship or an aircraft arriving at a port or an airport situated in an area where 
the vector of yellow fever is present shall not, in the following circumstances, be 
allowed to depart and shall be subject to the measures required by the health authority 
in accordance with these Regulations: 

<a) if the aircraft is infected with yellow fever; 
(b) if the ship is infected with yellow fever, and Aedes aegyp/; bave 
been found on board, and the medical examination shows that any 
infected person has not been isolated in good time. 

Article 45 

I. If, for reasons beyond the control of the pilot in command, an aircraft lands 
elsewhere than at an airport, or at an airport other than the airport at which the aircraft 
was due to land, the pilot in command or other person in charge sball make every 
effort to communicate without delay with the nearest health authority or any other 
public authority. 

2. As soon as the health authority has been informed of the landing it may take 
such action as is appropriate, but in no case shall it exceed the measures permitted by 
these Regulations. 

3. Subject to paragraph 5 of this Article, and except for the purpose of 
communicating with any such health or public authority or with the permission of any 
such authority, 110 person on board the aircraft shall leave its vicinity aod no cargo 
shall be removed from that vicinity. 

4. When any measure required by the health authority has been completed, the 
aircraft may, so far as health measures are concerned. proceed either to the airport at 
which it was due to land, or, if for technical reasons it cannot do so, to a conveniently 
situated airport. 
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5. The pilot in command or other person in charge may take such emergency 
measures as may be necessary forthe health and safety of passengers and crew. 
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Chapter V-Measures concerning the International Transport 
of Cargo, Goods, Baggage, and Mail 

Article 46J1 
, . 

I . Cargo and goods shall be submined to the health measures provided for in 
these Regulations only when coming from infected areas and when the health 
authoriry has reason to believe that the cargo and goods may have become 
contaminated by the agent of a disease subject to the Regulations or may serve as a 
vehicle for the spread of any such disease. 

2. Goods, other than live animals, in transit without tranShipment shall not be 
subject to health measures or detained at any pon, airpon, or frontier. 

3. The issue of a certificate of disinfection of merchandise which is the subject of 
trade between two countries may be governed by bilateral agreements between the 
exponing and the importing countries. 

Article 47 

Except in the case of an infected person or suspect, baggage may be 
disinfected or disinsected only in the case of a person carrying infectious material or 
insect vectors of a disease subject to the Regulations. 

Article 48 

I . Mail, newspapers, books, and other printed maner shall not be subject to any 
health measure. 

2. Postal parcels may be subject to health measures only if they contain: 
(a) any of the foods referred to in Anicle 63 which the health 
authoriry bas reason to believe comes from a cholera-infected area; 
(b) linen, wearing apparel, or bedding, which has been used or 
soi led and to which the provisions of Part V are appl icable; 
(c) infectious material; or 
(d) living insects and otber animals capable of being a vector of 
human d isease if introduced or established. 

Article 49 

A heal th administration shall ensure as far as practicabk that containers used 
in international traflic by rail , road, sea or air shall, in packing, be kept free of 
infectious material, vectors or rodents_ 
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PART V - SPECIAL PROVISIONS RELATING 
TO EACH 

OF THE DISEASES SUBJECT TO THE 
REGULATIONS 

Chapter I-Plague 

Article 50 

For the purposes of these Regulations the incubation period of plague is six 

Article 51 

Vaccination against plague shall not be required as a condition of admission of 
any person to a territory. 

Article 52 

I . Each State shall employ all means in its power to diminish the danger from the 
spread of plague by rodents and their ectoparasites. Its health administration shall 
keep itself constantly informed by systematic collection and regular examination of 
rodents and their ectoparasites of the conditions in any area, especially any port or 
airport, infected or suspected of being infected by rodent plague. 

2. During the stay of a ship or an aircraft in a port or an airport infected by 
plague, special care shall be taken to prevent the introduction of rodents on board. 

Article 533J 
10 

I. Every ship shall be either: 
<a> permanently kept in such a condition that it is free of rodents 
and the plague vector; or 
(b) periodically derattee!. 

2. A Deratting Certificate or a Deratting Exemption Certi ficate shall be issued 
only by the health authori ty for a port approved for that purpose under Article 17. 
Every such certificate shall be valid for six months, but this period may be extended 
by one month for a ship proceeding to such a pon if the deratting or inspection, as the 
case may be, would be facilitated by the operations due to take p lace tbere. 

J . Deraning Certificates aod Deratting Exemption Certificates shall conform 
with the model specified in Appendix I. 
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4. If a valid certificate is not produced, the health authority for a port approved 
under Article 17, after inquiry and inspection, may proceed in the following manner: 

<a> If the port has been designated under paragraph 2 of Article 17, 
the health authority may derat the ship or cause the deratting to be done 
under its direction and control. It shall decide in each case the 
technique which should be employed to secure the extermination of 
rodents on the ship. Deratting shall be carried out so as to avoid as far 
as possible damage to the ship and to any cargo and shall not take 
longer than is absolutely necessary. Wherever possible deratting shall 
be done when the holds are empty. In the case of a ship in ballast, it 
shall be done before loading. When deratting has been satisfactorily 
completed, the health authority shall issue a Deratting Certificate. 
(b> At any port approved under Article 17, the health authority may 
issue a Deratting Exemption Certificate if it is satisfied that the ship is 
free of rodents. Such a certificate shall be issued only if the inspection 
of the ship has been carried out when the holds are empty or when they 
contain only ballast or other material, unattractive to rodents, of such a 
nature or so disposed as to make a thorough inspection of the holds 
possible. A Deratting Exemption Certificate may be issued for an oil 
tanker with full holds. 

5. If the conditions under which a deratting is carried out are such that, in the 
opinion of the health authority for the port where the operation was performed, a 
satisfactory result cannot be obtained, the health authority shall make a note to that 
effect on the existing Deratting Certificate. 

Article 54 

In exceptional circumstances of an epidemiological nature, when the presence 
of rodents is suspected on board, an aircraft may be disinsected and deratted 

Article 55 

Ikfore deparrure on an international voyage from an area where there is an 
epidemic of pulmonary plague, every suspect shall be placed in isola tion by the health 
authori ry for a period of six days reckoned from the date of the last exposure to 
infection. 

Article 56 

I . A ship or an aircraft on arrival shall be regarded as infected if: 
<a> It has a case of human plague on board; 
(b) a p lague- infected rodent is found OD board. 

A ship shal l also be regarded as infected if a case of human plague has 
occurred on board more than six days after embarkation. 

2. A sbip on arrival shall be regarded as suspected if: 
<a> it has no case ofbuman plague on board, but such a case has 
occurred on board within the first six days after embarkation; 
(b) tMR is e\.jdence of an abnormal mortality among rodents on 
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board of which the cause is not yet known; 
(c) it has a person on board who has been exposed to pulmonary 
plague and has not met the requirements of Article 55. 

3. Even when coming from an infected area or having on board a person coming 
from an infected area, a ship or an aircraft on arrival shall be regarded as healthy if, on 
medical examination, the health authority is satisfied that the conditions specified in 
paragraphs I and 2 of this Article do not exist. 

Article 57 

1. On arrival of an infected or suspected ship or an infected aircraft, the 
following measures may be applied by the health authority: 

(a) disinsecting of any suspect and surveillance for a period of not 
more than six days reckoned from the date of arrival; 
(b) disinsecting and, if necessary, disinfection of: 

(i) any baggage of any infected person or suspect; and 
(ii) any other article such as used bedding or linen, and any 
part of the ship or aircraft, which is considered to be 
contaminated. 

2. On arrival of a ship, an aircraft, a train, road vehicle or other means of 
transport having on board a person suffering from pulmonary plague, or if there has 
been a case of pulmonary plague on board a ship within the period of six days before 
its arrival, the health authority may, in addition to the measures required by paragraph 
I of this Article, place the passengers and crew of the ship, aircraft, train, road vehicle 
or other means of transport in isolation for a period of six days, recleoned from the 
date of the last exposure to infection. 

3. If there is rodent plague on board a ship, or in its containers, it shall be 
disinsected aod deraned., if necessary in quarantine, in the manner provided for in 
Article 53 subject to the following provisions: 

(a) the deratting shall be carried out as soon as the holds have been 
emptied; 
(b) one or more preliminary deranings of a ship with the cargo in 
situ, or during its unloading, may be carried out to prevent the escape 
of infected rodents; 
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(c) if the complete destruction of rodents cannot be secured 
because only part of the cargo is due to be unloaded, a ship shall not be 
prevented from unloading that part, but the health authority may apply 
any measures, including placing the ship in quarantine, which it 
considers necessary to prevent the escape of infected rodents. 

4. If a rodent infected with plague is found on board an aircraft, the aircraft shall 
be disinsected and deratted., if necessary in quarantine. 

Article 58 

A ship shall cease to be regarded as infected or suspected., or an aircraft shalI 
cease to be regarded as infected., when the measures required by the health authority 
in accordance with Articles 38 and 57 have been effectively carried out, or when the 
health authority is satisfied that the abnormal mortality among rodents is not due to 
plague. The ship or aircraft shall thereupon be given free pratique. 

Article 59 

On arrival, a healthy ship or aircraft shall be given free pratique, but, if it has 
come from an infected area, the health authority may: 

(a) place under surveillance any suspect who disembarlcs, for a 
period of not more than six days, reckoned from the date on which the 
ship or aircraft left the infected area, 
(b) require the destruction of rodents on board a ship and 
disinsecting in exceptional cases and for well-founded reasons which 
shall be communicated in writing to the master. 

Article 60 

If, on arrival of a train or a road vehicle, a case of human plague is discovered., 
the measures provided for in Article 38 and in paragraphs I and 2 of Article 57 may be 
applied by the health authority, disinsecting and., if necessary, disinfection being 
applied to any part of the train or road vehicle which is considered to be 
contaminated. 
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Chapter lI-Cholera34
" 

Article 61 

For the purposes of these Regulations the incubation period of cholera is five 
days. 

Article 62 

I. I f on arrival of a ship, aircraft, train, road vehicle or other means of transport a 
case of cholera is discovered, or a case has occurred on board, the health authority <a) 
may apply surveillance or isolation of suspects among passengers or crew for a period 
not to exceed five days reckoned from the date of disembarkation; (b) shall be 
responsible for the supervision of the removal and safe disposal of any water, food 
<excluding cargo), human dejecta, waste water including bilge water, waste matter, 
and any other matter which is considered to be contaminated, and shall be responsible 
for the disinfection of water tanks and food handling equipment. 

2. Upon accomplishment of (b) the ship, aircraft, train, road vehicle or other 
means of transport shall be given free pratique. 

Article 63JJ
J J 

Foodstuffs carried as cargo on board ships, aircraft, trains, road vehicles or 
other means of transport in which a case of cholera has occurred during the journey, 
may not be subjected to bacteriological examination except by the health authorities 
of the country of final destination. 

Article 64 

I. No person shall be required to submit to rectal swabbing. 

2. A person on an international voyage, who has come from an infected area 
within the incubation period of cholera and who has symptoms indicative of cholera, 
may be requi red to submit to stool examination. 
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Chapter III-Yellow Fever 

Article 65 

For the purposes of these Regulations the incubation period of yellow fever is 
six days 

Article 66 

I . Vaccination against yellow fever may be required of any person leaving an 
infected area on an international voyage. 

2. If such a person is in possession ofa certificate of vaccination against yellow 
fever which is not yet valid, he may nevertheless be permitted to depart, but the 
provisions of Article 68 may be applied to him on arrival. 

3. A person in possession of a valid certificate of vaccination against yellow 
fever shall not be treated as a suspect, even ifhe has come from an infected area. 

4. The yellow-fever vaccine used must be approved by the Organization, and the 
vaccinating centre must have been designated by the health administration for the 
territory in which it is situated. The Organization shall be assured that the vaccines 
used for this purpose continue to be of suitable quality. 

Article 67J6
JJ 

I . Every person employed at a port or an airport situated in an infected area, and 
every member of the crew of a ship or an aircraft using any such port or airport, shall 
be in possession of a valid certificate of vaccination against yellow fever. 

2. Every aircraft leaving an airport situated in an infected area shall be 
disinsected in accordance with Article 25, using methods recommended by the 
Organization, and details of the disinsecting shall be included in the Health Part of the 
Aircraft General Declaration, unless this part of the Aircraft General Declaration is 
waived by the health authority of the airport of arrivaL States concerned shall accept 
disinsecting of aircraft by the approved vapour disinsecting system carried out in 
!light. 

3. Every ship leaving a port in an area where Aeda aeg;pri sti ll exists and bound 
for an area where Aeda aeg;pri has been eradicated shall be kept free of Aedes 
aeg;pri in its immature and adult stages. 

4. An aircraft leaving an airport where Aedes aeg;pri existS and bound for an 
area where Aeda aeg;pri has been eradicated shall be disinsected in accordance with 
Article 25, using methods recommended by the Organization. 

Article 68 
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A health authority in an area where the vector of yellow fever is present may 
require a person on an international voyage, who has come from an infected area and 
is unable to produce a valid certificate of vaccination against yellow fever, to be 
isolated until his cerrificate becomes valid, or until a period of not more than six days 
reckoned from the date of last possible exposure to infection has elapsed, whichever 
occurs first. 

Article 69 

I. A person coming from an infected area who is unable to produce a valid 
certificate of vaccination against yellow fever and who is due to proceed on an 
international voyage to an airport in an area where the vector of yellow fever is 
present and at which the means for securing segregation provided for in Arricle 34 do 
not yet exist, may, by arrangement between the health administrations for the 
terrilOries in which the airports concerned are situated, be prevented from proceeding 
from an airport at which such means are available, during the period provided for in 
Article 68. 

2. The health administrations concerned shall inform the Organization of any 
such arrangemen~ and of its termination. The Organization shall immediately send 
this information to all health administrations. 

Article 7r1'J' 

I. On arrival, a ship shall be regarded as infected if it has a case of yellow fever 
on board, or if a case has occurred on board during the voyage. It shall be regarded as 
suspected if it has left an infected area less than six days before arrival, or, if arriving 
within thiny days of leaving such an area, the health authority finds Aedes oegypli or 
other vectors of yellow fever on board. Any other ship shall be regarded as healthy. 

2. On arrival, an aircraft shall be regarded as infected if it has a case of yellow 
fever on board. It shall be regarded as suspected if the health authority is not satisfied 
with a disinsecting carried out in accordance with paragraph 2 of Article 67 and it 
finds live mosquitos on board the aircraft. Any other aircraft shall be regarded as 
healthy. 

Article 71 

I. On arrival of an infected or suspected ship or aircraft, the following measures 
may be applied by the health authority: 

<a) in an area wbere the vector of yellow fe ver is present, the 
measures provided for in Article 68 to any passenger or member of the 
crew wbo disembarks and is not in possession of a valid certificate of 
vaccination against yellow fever; 
(b) inspeaion of the ship or aircraft and destruction of any Aedes 
oeg;pli or other vectors of yellow fever on board; in an area where the 
veclOr of yellow fever is present, the ship may, until such measures 
have beer! carried out, be required \0 k<ep al least 400 metres from 
land. 
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2. The ship or aircraft shall cease to be regarded as infected or suspected when 
the measures required by the health authority in accordance with Arric1e 3 S and with 
paragraph I of this Article have been effectively carried out, and it shall thereupon be 
given free pratique. 

Article 72 

On arrival of a healthy ship or aircraft coming from an infected area, the 
measures provided for in subparagraph (b) of paragraph I of Article 71 may be 
applied. The ship or ai rcraft shall thereupon be given free pratique. 

Article 73 

A State shall not prohibit the landing of an aircraft at any sanitary airport in its 
territory if the measures provided for in paragraph 2 of Article 67 are applied, but, in 
an area where the vector of yellow fever is present, aircraft coming from an infected 
area may land only at airports specified by the State for that purpose. 

Article 74 

On arrival of a train, a road vehicle, or other means of transport in an area 
where the vector of yellow fever is presen~ the following measures may be applied by 
the health authority: 

<a) isolation, as provided for in Arricle 68, of any person coming 
from an infected area, who is unable to produce a valid cerrificate of 
vaccination against yellow fever; 
(b) disinsecting of the train, road vehicle or other meartS of 
transport if it has come from an infected area. 

Article 75 

In an area where the vector of yellow fever is present the isolation provided 
for in Arricle 38 aod in this Chapter shall be in mosquito-proof accommodation. 
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PART VI - HEALTH DOCUMENTS 

Article 76 

Bills of health, with or without consular visa, or any certificate, however 
designated, concerning health conditions of a port or an airport, shall not be required 
from any ship or aircraft. 

Article 77 

I . The master of a seagoing vessel making an international voyage, before arrival 
at its first port of call in a territory, shall ascertain the state of health on board, and, 
except when a health administration does not require it, he shall, on arrival , complete 
and deliver to the health authority for that port a Maritime Declaration of Health 
which shall be countersigned by the ship's surgeon if one is carried. 

2. The master, and the ship's surgeon if one is carried, shall supply any 
information required by the health authority as to health conditions on board during 
the voyage. 

3. A Maritime Declaration of Health shall conform with the model specified in 
Appendix 3. 

4. A health administration may decide: 
<a) either to dispense with the submission of the Maritime 
Declaration of Health by all arriving ships; or 
(b) to require it only if the ship arrives from certain stated areas, or 
if there is positive infonnation to report. 

In either case, the health administration shall inform shipping operators. 

Article 78 

I. The pilot in command of an aircraft, on landing al the first airport in a 
territory, or his authorized agent, shall complete and del iver to the health authoriry for 
that airport the Health Part of the Aircraft General Declaratio n wh ich shall conform 
with the model specified in Appendix 4, except when a health administration does Dot 
require it. 

2. The p ilot in command o f an aircraft, or hi s authorized agent, shall supply any 
information required by the health authori ty as to heal th conditions on board during 
the voyage. 

3. A health administration may decide: 
<a) either to dispense with the submission of the Health Part of the 
Aircraft General Declaration by all arriving aircraft; or 
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(b) to require it only if the aircraft arrives from cenain stated areas, 
or if there is positive information to report. 

In either case, the health administration shall inform aircraft operators. 

A rticie 7~8 jj 

I. The certificates specified in Appendices I and 2 shall be printed in English 
and in French. An ofliciallanguage of the territory of issue may be added. 

2. The certificates referred to in paragraph I of this Article shall be completed in 
English or in French. Completion in another language in addition is not excluded. 

3. International certificates of vaccination must be signed in his own hand by a 
medical practitioner or other person authorized by the national health administration; 
his official stamp is not an accepted substitute for his signature. 

4. Intemational certificates of vaccination are individual certificates and shall in 
no circumstances be used collectively. Separate certificates shall be issued for 
children. 

5. No departure shall be made from the model of the certificate specified in 
Appendix 2, and no photograph shall be included. 

6. A parent or guardian shall sign the international certificate of vaccination 
when the child is unable to write. The signature of an illiterate shall be indicated in the 
usual manner by his mark and the indication by another that this is the mark of the 
person concerned. 

7. If a vaccinator is of the opinion that vaccination is contraindicated on medical 
grounds he sball provide the person with reasons, wrinen in English or French, 
underlying that opinion, which health authori ties should talce into account. 

Article 80 

A vaccination document issued by the Armed Fo rces to an active member of 
those Forces shall be accepted in lieu of an international certificate in the form shown 
in Appendix 2 if: 

<a) it embodies medical infonnation substantially the same as that 
required by such form; and 
(b) it contains a statement in English or in French recording the 
nature and date of the \'3ccinaoon and to the d Teet that it is issued in 
accordance with this Article. 

Article 81J 

No health document, other than those provided for in these Regulations. shall 
be required in international traffic .. 

~_(b_ ... Arnu " _S3ond ,,~ 
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PART VII - CHARGES 

Article 824°/ 17 

No charge shall be made by a health authority for: 

(a) any medical examination provided for in these Regulations, or 
any supplementary examination, bacteriological or otherwise, which 
may be required to ascertain the state of health of the person examined; 

(b) any vaccination of a person on arrival and any certificate 
thereof 

2. Where charges are made for applying the measures provided for in these 
Regulations, other than the measures referred to in paragraph I of this Article, there 
shall be in each territory only one tariff for such cbarges and every charge shall : 

(a) conform with tbis tariff; 

(b) be moderate and not exceed the actual cost of the service 
rendered; 

(c) be levied without distinction as to the nationality, domicile, or 
residence of the person concerned, or as to the nationality, flag, 
registry or ownership of the ship, aircraft, train, road vehicle, other 
means of transport, and containers. In panicular, there shall be no 
distinction made between national and foreign persons, ships, aircraft, 
trains, road vehicles, other means of transport, and containers. 

3. The levying of a charge for the transmission of a message relating to 
provisions of these Regulations by radio may not exceed the normal charge for radio 
messages. 

4 . The tariff, and any amendment thereto, shall be published at least ten days in 
advance o f any levy thereunder and noti fied immediately to the Organization. 
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PART VIII - VARIOUS PROVISIONS 

Article 8341,'18 

I. Every aircraft leaving an airport situated in an area where transmission of 
malaria or other mosquito-borne disease is occurring, or where insecticide- resistant 
mosquito vectors o f disease are present, or where a vector species is present that has 
been eradicated in the area where the airport of destination of the aircraft is situated, 
sball be disinsected in accordance with Article 25 using the methods recommended by 
the Organization. States concerned shall accept disinsecting of aircraft by tbe 
approved vapour disinsecting system carried out in flight. Every ship leaving a port in 
the situation referred to above shall be kept free from the immature and adult stages of 
the mosquito concerned. 

2. On arrival at an airport in an area wbere malaria or other mosquito-borne 
disease could develop from imported vectors, or where a vector species has been 
eradicated that is present in tbe area in wbicb the a irport of origin is located, the 
aircraft mentioned in paragraph I of this Article may be disinsected in accordance 
with Article 25 if the bealth authority is not provided with satisfactory evidence that 
dis insecting has been carried out in accordance with paragraph I of this Article. Every 
sbip arriving in a port in the situation referred to above should he treated and freed, 
under the control of the bealth autbority, from the immature and adult stages of the 
mosquito concerned. 

3. As far as practicable, and where appropriate, a train, road vehicle, other means 
of transport, container, or boat used for international coastal traffic or for international 
traffic on inland waterways, shall be kept free of insect vectors of human disease. 

Article 8~ 19 

I . Migrants, nomads, seasonal workers or persons taking part in periodic mass 
congregations, and any ship, in particular small boats for international coastal traffi c, 
a ircraft, train, road veh icle or other means of transport carrying them, may be 
subjected to add itional health measures conforming with the laws and regulations of 
each State concerned, and with any agreement concluded between any such States. 

2. Each State shall noti fy the Organization of the provisions of any such laws and 
regulations or agreement. 

3. The standards of hygiene on ships and aircraft carrying persons taking part in 
periodic mass congregations shall not be inferior to those recommended by the 
Organization. 

Article 85 

I. Special treaties or arrangementS may be concluded between two or more 
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States having certain interests in common owing to their health, geographical, social 
or economic conditions, in order to facilitate the application of these Regulations, and 
in particular with regard to: 

(a) the direct and rapid exchange of epidemiological information 
between neighbouring territories; 
(b) the health measures to be applied to international coastal traffic 
and to international traffic on inland waterways, including lakes; 
(c) the health measures to be applied in contiguous territories at 
their common frontier; 
(d) the combination of two or more territories into one territory for 
the purposes of any of the health measures to be applied in accordance 
with these Regulations; 
(e) arrangements for carrying infected persons by means of 
transport specially adapted for the purpose. 

2. The treaties or arrangements referred to in paragraph I of this Article shaH not 
be in conflict with the provisions of these Regulations. 

3. States shall inform the Organization of any such treaty or arrangement which 
they may conclude. The Organization shall send immediately to all health 
administrations information concerning any such treaty or arrangement 
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PART IX - FINAL PROVISIONS 

Article 86 

I. These Regulations, subject to the provisions of Article 88 and the exceptions 
hereinafter provided, rep lace, as between the States bound by these Regulations and 
as between these States and the Organization, the provisions of the following existing 
International Sanitary Conventions, Regulations and similar agreements: 

(a) International Sanitary Convention, signed in Paris, 3 December 
1903; 
(b) Pan American Sanitary Convention, signed in Washington, 14 
October 1905; 
(c) International Sanitary Convention, signed in Paris, 17 January 
1912; (d) International Sanitary Convention, signed in Paris, 21 June 
1926; 
(e) International Sanitary Convention for Aerial Navigation, signed 
at The Hague, 12 April 1933; 
(I) International Agreement for dispensing with Bills of Health, 
signed in Paris, 22 December 1934; 
(g) International Agreement for dispensing with Consular Visas on 
Bills of Health, signed in Paris, 22 December 1934; 
(h) Convention modifYing the Internarional Sanitary Convention of 
21 June 1926, signed in Paris, 31 October 1938; 
(i) International Sanitary Convention, 1944, modifYing the 
International Sanitary Convention of 21 June 1926, opened for 
signature in Washington, 15 December 1944; 
(j) International Sanitary Convention for Aerial Navigation, 1944, 
modifYing the International Sanitary Convention of 12 April 1933, 
opened for signature in Washington, 15 December 1944; 
(k) Protocol of 23 April 1946 to prolong the International Sanitary 
Convention, 1944, signed in Washington; 
(I) Protocol of 23 April 1946 to prolong the International Sanitary 
Con"ention for Aerial Na\igation, 1944, signed in Washingron; 
(m) International Sanitary Regulations. 1951. aod the Additional 
Regulations of 1955, 1956,1960, 1%3aod 1%5. 

2. The Pan American Sanitary Code, signed at Habana, 14 Sovembcr 1924, 
remains in force ",ith the exception of Articles 2, 9, I 0, II, 16 to 53 inclusiye. 61, and 
62, to .... hich the rele-'ant pan of paragraph I of this Article shall apply. 

Article 87 

I. The period pro\'ided in execution of Article 22 of the Constitution of the 
O!-ganization for rejection or reservation shall be nine months from the date of the 
notification by the Director--General of the adoption of these Regulations by the 
World Health Assembly. 
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2. Such period may, by notification to the Director-General, be extended to 
eighteen months with respect to overseas or other outlying territories for whose 
international relations the State may be responsible. 

3. Any rejection or reservation received by the Director-General after the expiry 
of the periods referred to in paragraph I or 2 of this Article shall have no effect. 

Article 88 

1. If any State makes a reservation to these Regulations, such reservation shall 
not be valid unless it is accepted by the World Health Assembly, and these 
Regulations shall not enter into fOTce with respect to that State until such reservation 
has been accepted by the Assembly or, if the Assembly objects to it on the ground that 
it substantially detracts from the character and purpose of these Regulations, until it 
has been withdrawn. 

2. A rejection in part of the Regulations shall be considered as a reservation. 

3. The World Health Assembly may, as a condition of its acceptance of a 
reservation, request the State making such reservation to undertake that it will 
continue to fulfil any obligation or obligations corresponding to the subject matter of 
such reservation, which such State has previously accepted under the existing 
conventions, regulations and similar agreements listed in Article 86. 

4. If a State makes a reservation which in the opinion of the World Health 
Assembly detracts to an insubstantial extent from an obligation or obligations 
previously accepted by that State under the existing conventions, regulations and 
similar agreements listed in Article 86. the Assembly may accept such reservation 
without requiring as a condition of its acceptance an undertaking of the kiod referred 
to in paragraph 3 of this Article. 

5. If the World Health Assembly objects to a reservation, and that reservation is 
not then withdrawn, these Regulations shall not enler into force with respect to the 
State which has made such a reservation. Any existing conventions, regulations and 
similar agreements listed in Article 86 to which such State is already a party 
consequently remain in force as far as such State is concerned. 

Article 89 

A rejection, or the whole or part of any rosen"arion, ntay at any time be 
withdrawn by notifying the Director-General. 
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Article 90 

I. These Regulations shall come into force on the first day of January 1971. 

2. Any State which becomes a Member of the Organization after that date and 
which is not already a party hereto may notify its rejection of, or any reservation to, 
these Regulations within a period of three months from the date on which that State 
becomes a Member of the Organization. Unless rejected, these Regulations shall come 
into force with respect to that State, subject to the provisions of Article 88 upon 
expiry of that period. 

Article 91 

I. Any State not a Member of the Organization, which is a party to any 
conventions, regulations and similar agreements listed in Article 86 or to which the 
Director-General has notified the adoption of these Regulations by the World Health 
Assembly, may become a party hereto by notifying its acceptance to the Director
General and, subject to the provisions of Article 88, such acceptance shall become 
effective upon the date of coming-into-force of these Regulations, or, if such 
acceptance is notified after that date, three months after the date of receipt by the 
Director-General of the notification of acceptance. 

2. For the purpose of the application of these Regulations Articles 23. 33. 62. 63 
and 64 of the Constitution of the Organization shall apply to any non-Member State 
which becomes a party to these Regulations. 

3. Any non-Member Stale which has become a party to these Regulations may at 
any time withdraw from participation in these Regulations. by means of a notification 
addressed to the Director-General which shall take effect six months after he has 
received it. The Stale which has withdrawn shall, as from that date. resume 
application of the provisions of any conventions. regulations and similar agreements 
listed in Article 86 to which it was previously a party. 

Article 92 

The Director-General shall notify all Members and Associate Members, and 
also other parties to any conventions. regulations and similar agreements listed in 
Article 86 of the adoption by the World Health Assembly of these Regulations. The 
Director-General shall also notify these States as well as any other State. which has 
become a party to these Regulations, of any additional Regulations amending or 
supplemcnting these Regulations, of any notification recei"ed by him undeT Articles 
87. 89. 90 and 91 respectively, as well as of any decision taken by the World Health 
Assembly undeT Article 88. 

Article 93 

I. Any question or dispute cooceming the interpretation or application of these 
Regulations or of any Regulations supplementary 10 these Reg.wuioos may be 
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referred by any State concerned to the Director-General who shall attempt to settle the 
question or dispute. If such question or dispute is not thus settled, the Director
General on his own initiative, or at the request of any State concerned, shall refer the 
question or dispute to the appropriate committee or other organ of the Organization 
for consideration. 

2. Any State concerned shall be entitled to be represented before such committee 
or other organ. 

3. Any such dispute which has not been thus settled may, by written application, 
be referred by any State concerned to the International Court of Justice for decision. 

Article 94 

I. The English and French texts of these Regulations shall be equally authentic. 

2. The original texts of these Regulations shall be deposited in the archives of the 
Organization. Cerrified true copies shall be sent by the Director -General to aU 
Members and Associate Members, and also to other parties to one of the conventions, 
regulations and similar agreements listed in Article 86. Upon the entry-intn-force of 
these Regulations, certified true copies shall be delivered by the Director-General to 
the Secretary-GeneraI of the United Nations for registration in accordance with 
Article 102 of the Charter of the United Nations. 
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Appendix 1 45* Appendice 1 

DERA TfING CERTIFICATE (4) - CERTIFICAT DE 

DERATISATION (4) 

DERATTING EXEMPTION CERTIFICATE (4)_ 

CERTIFICAT D'EXEMPTION DE LA DERATlSATlON (4) 

issued in accordance with Article 53 of the InternlJtional Health Regulations - delivre conformement 
a I'article 53 du Reglement sanitaire international (1969) 

(Not to be taken away by Port Authorities) - (Ce certificat ne doit pas Ctre retire par les autorita 
portuaires.) 
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Appendix 246"0 Appendice 2 
INTERc'lATIONAL CERTIFICATE OF V ACCINA nON OR 

REV ACCINA nON 
AGAINST YELLOW FEVER 

CERTIFICAT INTERNATIONAL DE VACCINATION OU DE 
REVACCINATION 

CONTRE LA FIEVRE JAUNE 

This is to certifY that date of birth ---------------------~x 
Je soussignt(e) certifie que nt(e) Ie sexe 

whose signature follows -----------------------------------------------
dont la signature suit 

has on the date indicated been vaccinated or revaccinated against yellow fever. 
a etC vaccine(e) ou revaccinee) contre la fievre iaune a la date indiquee. 

This certificate is valid only if the vaccine used has been approved by the World Health 
Organization and ff the vaccinating centre has been designated by the health administration for the 
territory in which that centre is situated. 

The validity of this certificate shall extend for a period often years, heginning ten days after the 
date of vaccination or, in the event of a revaccination within such period of ten years, from the date of 
that revaccination. 

This certificate must be signed in his own hand by a medical practitioner or other person authorized 
by the national health administration; his official stamp is not an accepted substitute for his signature. 

Any amendment of this certificate, or erasure, or failure to complete any part of it, may render it 
invalid. 

Ce certificat n 'est valable que si Ie vaccin employe a ere approuve par I'Organisation mondiale de \a 
Sante! et si Ie centre de vaccination a ere habilite! par l'admirustration sanitaire du territoire dans lequel 
ce centre est situc!. 

La val.dite! de ce certificat couvre une periode de dix ans co~t dix jours apres \a date de la 
vaccination ou, dans Ie cas d'une revaccination au cours de cette periode de dix aDS, Ie jour de cette 

revaccination. 
Ce certificat doit em signe de sa propre main par un medecin ou une autre personne habilitee par 

I'administration sanitaire nationale, un cachet officiel ne pouvant em considerc! comme tenant lieu de 
signature. 

T oute correction ou rature sur Ie certificat ou romission d'one quekonque des mentions qu'il 
comporte peur affecter sa validiti. 
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Appendix 3 

MARITIME DECLARATION OF HEALTH 

(To be rendered by the masters of ships arriving from ports outside the territory) 

Port of --------------------------- Date-
Name of ship ------ From ------------ To -----
Nationality -----.-----. 
Net Registered Tonnage ------

Master's name -------------------

Deratting or 
Deratting Exemption 

Cabin 

Certificate 
Issued at 

Dated----· 

----------------Numherofc~-----------Number Of 
passengers Deck--------------------------------------------

List of ports of call from commencement of voyage with dates of departure: 

Health Questions 

I. Has there been on board during the voyage" •• any case or suspected case 
of plague, cholera or yellow fever? Give particulars in Schedule. 

2. Has plague occurred or been suspected among the rats or mice on hoard 
during the voyage, .. ., or bas there been an abnormal mortality among them? 

3. Has any person died on hoard during the voyage"., otheNise than as a 
result of accident? Give particulars in Schedule. 

4. Is there on board or bas there been during the "oyage so .. any case of disease 
whicb you suspect to be of an infectious nature? GiYe particulars in 
Schedule. 

5. Is there any sick person on board now? Give particulars in Schedule 

l'ote: In the absence of a surgeon, the Master should regard the following 
symptoms as grouod for suspecting the existence of disease of an 
infectious nature: fe>'er accompanied by prostration or persisting for 
se>'eral days., or artroded .. ith glandular sweUing: or any acute skin 
rash or eruption .. ith or Vo'itbout fe>er; §C\'ere dtarrIioea with 
symptoms of colLapse: jaundice accompanied by fever. 

Answer 
Yes or No 
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6. Are you aware of any other condition on board which may lead to 
infection or the spread of disease? 

hereby declare that the particulars and answers to the questions given in this Declaration of 
Health (including the Schedule) are true and correct to the best of my knowledge and belief. 

----- -Dare -------- ----------

Signed 
Master 

Countersigned ---------~hip'. Surg.,:;;------
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NItIHC {'Imulor Sex 
mllng 

• SllIle whcth~r rt'C,,,,,,crro. /ltllI HI. thed . 

Appendix 3 (continued) 

SCHEDULE TO THE DECLARATION 

Particulars of every case of illness or death occurring on board 

Nationality Pmtof 
emharknlion 

Date of Nature of Date of Results of Disposal 
emhttrkolion illness its onset iIlncS,.1I SI. of case S2 .. 

so 

[ [ [ [ [ 

•• Slltk Whl'lhcf 111111 on huard, Innlk-d at (Mlve naOle n(pon), huried at sea. 
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Appendix 4 

II EAL Til PART OF THE AIRCRAFT GENERAL DECLARA nON 

D"dam/ion of II<'UI/h 

Persons on board with illnesses other than airsickness or the effects of accidents (including persons with symptoms or 
signs of illness such as rash. fever. chills, diarrhoea) as well as those cases of illness disembarked during the flight ----

Any other condition on board which may lead to the spread of disease ------------------------------------

Details of each disinsL'Cting or sanitary treatment (place, date, time, method) during the flight. If no disinsecting has been 
carried out during the flight, give details of most recent disinsecting---------------------------------------------

Signature, if required: ------------------------------------------------------------------------------------------------
Crew member concerned 
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ANNEXES 
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Annex I 

POSITION OF MF.MBER STAn:S. ASSOCIATE MEMBERS AND OTHER STAn:S 
BOlIND BY TilE INTERNATIONAL IIEALTH REGULATIONS (1969) 

(on I January 1995) 

lJnlesa olhuwl.e Indlcalt·d. Ihe Siaies 1I.led are bound wllhoul re.ervallons 

I Internotionaillenith Regulations (1969) 
II Additional Regulations. 1973 
III Additional Regulations. 19K I 
R Bound with reservations 

Not bound 
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Afghanistan 
Albania 
Algeria 
Angola 
Antigua and Barbuda 
Argentina 
Armenia 
Australia 
Auslria 
Azerbaijan 
Bahamas 
Bahrain 
Bangladesh 
Barbados 
Belarus 
Belgium 
Belize 
Benin 
Bhutan 
Bolivia 
Bosnia and Herzegovina 
Botswana 
Brazil 
Brunei Darussalam 
Bulgaria 
Burkina Faso 
Burundi 
Cambodia 
Cameroon 
Canada 
Cape Verde 

II 

..:C..:en~tr~a~I.;.A;.;f;.;ri.;.;ca;.;n;..;R~c:.!p..:u.;.b~lic=--______ • _____ _ 
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Chad 
Chile 
China 
Colombia 
Comoros 
Congo 
Cook Islands 
Costa Rica 
Cote d'ivoire 
Croatia 
Cuba 
Cyprus 
Czech Republic 
Democratic 

Republic of Korea 
Denmark 
Djibouti 
Dominica 
Dominican Republic 
Ecuador 
Egypt 
EI Salvador 
Equatorial Guinea 
Entrea 
Estonia 
Ethiopia 
Fiji 
Finland 
France 
Gabon 
Gambia 
Georgia 
Germany 
Ghana 

People's 

R 

~G~re=e=c~e ________________________ ~ ____ ~ ____ ____ 

Grenada 
Guatemala 
Guinea 
Guinea-Bissau 
Guyana 
Haiti 
Holy See 
Honduras 
Hungary 
Iceland 
India R R 

Indonesia 
Jran (Islamic Republic ot) 
Iraq 
Ireland 
Israel 
Italy 
Jamaica 
Japan 
Jordan 
Kazakhstan 
Kenya 
Kiribati 
Kuwait 
Kyrgyzstan 
Lao People's Democratic 

Republic 
Latvia 
Lebanon 
Lesotho 
Liberia 
Libyan Arab Jamahiriya 
Liechtenstein 
Lithuania 
Luxembourg 
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Madagascar 
Malawi 
Malaysia 
Maldives 
Mali 
Malta 
Marshall Islands 
Mauntania 
Mauritius 
Mexico 
Micronesia 

State of) 
Monaco 
Mongolia 
Morocco 
Mozambique 
Myanmar 
Namibia 
Nauru 
Nepal 
Netherlands 
New Zealand 
Nicaragua 
Niger 
Nigeria 
Niue 
Norway 
Oman 
Pakistan 
Panama 
Papua New Guinea 
Paraguay 
Peru 
Philippines 

(Federated 

R 

.:.P.:;,ol;;;a:.:;nd=-__________ --', ____ _ 

Portugal 
Puerto Rico 
Qatar 
Republic of Korea 
Republic of Moldova 
Romania 
Russian Federation 
Rwanda 
Saint Kitts and Nevis 
Saint Lucia 
Saint Vincent and the Grenadines 
Samoa 
San Marino 
Sao Tome and Principe 
Saudi Arabia 
Senegal 
Seychelles 
Sierra Leone 
Singapore 
Slovakia 
Slovenia 
Solomon Islands 
Somalia 
South Africa 
Spain 
Sri Lanka 
Sudan 
Sunname 
Swaziland 
Sweden 
Switzerland 
Syrian Arab Republic 
Tajikistan 
Thailand 
.,;T.,;h.:.e ____ .:.F.:.orm=er:;.-____ y:...u-'g'-o.:.s_la .... v, ___ ___ '--
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Republic of Macedonia 
Togo 
Tokelau 
Tonga 
Trinidad and Tobago 
Tunisia 
Turkey 
Turkmenistan 
Tuvalu 
Uganda 
Ukraine 
United Arab Emirates 
United Kingdom of Great Britain and 

Northern Ireland 
United Republic of Tanzania 
United States of America 
Uruguay 
Uzbekistan 
Vanuatu 
Venezuela 
VietNam 
Yemen 
Yugoslavia 
Zaire 
Zambia 
Zimbabwe 
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Annex II 

IUSERV ATIONS TO TIlE INTERNATIONAL ilEAL TH REGULATIONS (1969)53., 

EGVPT 

A nldd. ,~,ra~1'tIph ,. und Artic'''·4. purawaph , 
The Government of E!(ypt reserves the right to consider the whole territory of a country as infected with yellow fever whenever yellow 

fever hilS been notified under Article 3, parugruph I, or Article 4, paragraph I. 

INI>IA 

Artld" .1. pllrIlR"lIph I. und Artlde 4. puraRraph I 
The (jllVcmment of India reserves the right to consider the whole territory of a country as infected with yellow fever whenever yellow 

fever h"5 been notified under Article 3. parugrllph I, or Article 4. paragraph I. Article 7, paragraph 2(b) 
The (Jovenllncnt uf India re'erves the right to continue to regard an area as infected with yellow fever until there is definite evidence that 
yellOW-lever infectiun hilS been completely erudicated from that area. 

Artide 4] 

The Guvernmcnt of India reserves the right immediately to disinsect on arrival an aircraft which, on its voyage over infected territory, 
hilS landed lit a slInitllry airpurt which is not itself an infected area, if an unprotected person from the surrounding infected area has boarded the 
nircruO and if the aircrutl relldtes India wtthin a period during which such a person is likely to spread yellow-fever infection. 

Thi~ re.ervation will not apply to aireran litted with an approved vapour disinsecting system whieh is compulsorily operated. 
A"'id~O 

The (loventntent of India reserves the right to apply the terms of Article 68 to the passengers and crew on board an aircratl landing in the 
territory of Indin who hnve conte in trunsit through an airport situated in a yellow-fever infected area, not equipped with a direct transit area. 
Art/d"HI 

The Govcntntent of Intlia shnll have the right to require of persons on an international voyage arriving by air in its territory or landing 
there in tmn,it, b .. t fulling under the ternts ofpnrngraph I of Article 69, information on their movements during the last six days prior to 
dtsemharkution. 

PAKISTAN 

Art/de J. p"r"Rrtll'h I. und Anlde 4. p"rawaph I 
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The Government of Pakistan reserves the right to consider the whole territory of a country as infected with yellow fever whenever yellow 

fever has been notilied unller Article 3, paragmph I, or Article 4, paragraph I. 
AI'/iel,. 7. 1"'rtlJ:l'<lpn 2 (h) 

The (iuvernment of Pakistan reserves the right to continue to regard an area as infected with yellow fever until there is delinite evidence 
that yellow-fever infection ha. been completely eradicated from that area. 
A,·lid .. 42 

The Guvernment of Pakistan reserves the right to disinsect immediately on arrival an aircraft which, on its voyage over infected territory, 
has landed at a sanitary airport which is nut itself an infected area. 
AI'/id,.43 

The Government of Pakistan reserves the right to apply the terms of Article 68 to the passengers and crew on board an aircraft landing in 
the territury of Pakistan who have come in transit through any airport situated in a yellow-fever infected area, not equipped with a direct transit 
area. 
AI'/ideHl 

The Government of Pakistan shall have the right to require of persons on an international voyage arriving by air in its territory or landing 
there in tmnsit, but falling under the terms of paragraph I of Article 69, information on their movements during the last six days prior to 
disemhurkatiun. 
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Annex III 

OIILlGATlONS 01<' HEALTH ADMINISTRATIONS UNDER 
TilE IN'I'ERNAl'IONAL nEAL TIl REGULAl'IONS (1969) 

NOli/;"Uli,," .•. t'l'idt'nliologicul inJormalion, and olher dala which. in applicalion of Ihe 
11I1~rn(/I;onulll('(//lh R,'gulurions, are 10 be sent 10 Ihe World H .. allh Organizalion 

Nature of informatiun to be sent by the health Article under which required How and when to be sent to WHO 
udminislrntion 

I. Nutllkllliun uf the first cose of a disease suhjcct Article 3, paragraph I By telegram or telex, within 24 hours of 
to the Rcltuilition~ thut is neither an imported nor a the health administration being informed. 
trnnSfl"rrcd cilse 
2. Noliliealion of the e,lent of the inlC:cted area Article 3, paragraph I By telegram or telex, within 24 hours 

after notification of the first case. 
3. N,,11fi,,:atiun uf one ur mure cases of a disease Article 3, paragraph 2(a) By telegram or telex, within 24 hours of 
subject to the Regulations imported or transferred into a the health administration being informed. 
non-infeeled .re8, together wilh all information available 
on the origin of infl"ctiun 
4. Nulilkalion tllL,t a ship or aircruft has arrived Article 3, paragraph 2 (b) By telegram or telex, wilhin 24 hours of 
with one or more cuse. or 8 disease subject to the the health administration being informed. 
Rcgulutions on buunl, tugelher wllh the n8me of the ship 
or IIight number of the aircraft, previous and subsequent 
purts of call, and the henlth mensures tuken wilh respect 
to the shiJ'l or nirl'rall 
5. Notification that Ihe diugnosis (If the disense Article 3, paragraph 3 By telegram or telex, on confirmation. 
notilied unMr pnTUgTIIl'hs I and 2 (If Article 3 has been 
conlirmed hy l"hoTUtory e'"ll1inntion 
6. Nntllkallon of evulcnce of (he pre-sence of Article 4, paragraph I Notification by telegram or telex, as soon 

1clluw fever vim. im·ludinl1. the vims found in as evidence has been established. Report 
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mosquitos or in vertebrntcs other than man, or the plague by ainnail'''48 as soon as extent of area 
hRcillus, in any pnrt of its territory. This notifkation is to has been extent of area has been 
be followed by a report indicating the extent of the area detennined. 
involved 
7. NOllfkation of rodent plague, wlld- rudent plngue Artide 4, paragraph 2 Notification by air mail, 5'49 promptly 
being distinguished frum dnmestic rodent plague. In the Report by ainnail, 5650 as soon as extent 
case of wild-rodenl plngue, descriplion of Ihe 

of area has been detennined 
epidl'miolnllical circumSlnnces and of the area involved 
K. In respect of areas nOllfied under paragraph I of Article 5 By airmail, "51 promptly. 
Article J, supplemenlary infl>rmation as to the source and 
type of the disease, the numher of cases and dealhs, 
condilions alTeeting Ihe spread of Ihe disease, and Ihe 
prol'hylnclic mensures tnken 
'I. During an epIdemic, detailed communicalions, Article 6, paragraphs I and 2 By ainnail, 5'52 as frequently as possible. 
subsequent to Ihe nOlilic"tinns and informRlion required The number of cases and deaths to be 
under A rtic les 3 and S, on the numher of ca'es and communicaled at least once weekly. 
dealhs, mensures tnken to prevent the sprcad of the 
disease to olher terrilories mensures of control over 
rodenls, insect vectors, eIC., as specified in paragraph 2 
of Article (; 
10. Notltication of the dille when an area which, Article 7, paragraph I By the most rapid route. 
under porugrnph I of Article 3, and paragraphs I and 2 of 
Article 4, hilS heen nolified as an infected arca i. free 
from infcl'linn 
II. Nulllicatiun of Ihe mellsu«'S which it has decided Article 8, paragraphs I (a) and 2 By telegram or telex and, wherever 
10 apply 10 arrivals from an infected area, indicating the possible, in advance of the application of 
dnle of alll1licaliun any such measure. 
12. Nuillicoliun of Ihe wllhdrawal of the measureS it Article 8, paragraphs I (a) and 2 By telegram or telex and, wherever 
hlld applied 10 arrivals from an infected area, indicating possible, in advance of the wilhdrawal of 
Ihe dale ofwithdruwlIl anv such measure. 
11 Nutilicatiun of allY chnllge in ils vaccination Article 8, paragraphs I (b) and By telegram or telex and, wherever 
rt"quirt"tnC'l1ts for trnvcllC't1I on an internntional voyn 'e 2 possible in advance of a\1Y.such change. 
14. Recujl"ul"liun of il' vaccinalion requirement. for Article 8. paragraph J By ainnail, '953 once yearly. 
Imvellers on an inlernalional v".Y!!S.e 
15. R"port uf Ihe nllmher of cllses of diseases subject Article 9 (a) By telegram or telex once weeklYL when 
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to Ihe Rq:ulutiuns alld dealhs Iherefrom during the such cases and deaths occur. 
previllll" weck in each of ils tuwns and cities adjacent to 
a purt or an airpurt, incillding any imported or transferred 
CII'iCS 

16. During the periuds relerred tu in suhl,amgr_ph. Article 9 (b) By airmail, once weekly, until the periods 
(a), (h) and (c) ufpllrnsmph 2 of Article 7, repurt ofthe Slated in subparagraphs (a), (b) and (c) of 
ahsence of euses uf dISeases suhjccllo the Regulaliuns paragraph 2 of Article 7 have elapsed. 
prom each of its towns and cities adjacent to a port or an 
airport 
17. In Jllnnallon cunceming Ihe ,,,currence of any Article 13, paragraph I By ainnail, 6054 once yearly 
elise of 8 disellse subject tolhe Regulalions due to or 
carried by illienullionlli trullic, as well as on the 8clion 
tuken undcr the Regulalions or bearing upon their 
nl'I,liralion 
1M. Dalu on Ihe exlcnllo which its ports and airports Article 19, paragraph 4 By ainnail, 61 55 once yearly 
are kept free trum veclors of epidemiolugical 

~I~nilknncc in intC"rnlltional trame 
19. Lisl uf its porls approved under Article 17 for Ihe Article 20, paragraph I (i) and 2 By ainnail, 6'56 as soon as the ports have 
issue of Dcratting Exempliun ('ertifieale. only been designated, and as soon as any 

change in Ihe list of such ports has been 
made. 

211. l.isl of liS porls appruved unJer Article 17 f(,r Ihe Artkle 20, paragraph I (ii) and By ainnail, 6'57 as soon as the ports bave 
issue of Derattinll ('erlificales and Deratting Exemption 2 been designated, and as soon as any 
('erlilicates change in the list of such ports bas been 

made. 
21. Nuillil'ution (11' its frontier pusts on rtl1lway lines, Article 22, paragraphs I and 2 By ainnail, 6458 as soon as such facilities 
on rnuds and on inland walerways where fncilities for have been provided. 
applying Ihe mellsures provided for in Ihe Regulations 
are availllhle, indiclliing when altd where such fitcilities 

~re provided 
22. Nnlllicatinn of amlllgements fur the delention of Article 69, paragraphs I and 2 By ainnail, 6559 as soon as arrangements 
persolts, undcr certain condItions, who are in transit to have been made or tenninated. 
nrl"n~ wh .. "re the vc(:tor of yellow fl-vcr i~rcsl"nt 
2.1. Nnlllkllllllll of ils lurtff nf charges made fnr Article H2, paragraphs 2 and 4 By airmail 6·60 immediately. 
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applyong the measures p",vidcd Il.r in the Rcgulations, 
nnd of nny nml'mirnent thereto 
24. Notification of any agreement con eluded with a Article 84, paragraphs I and 2 By airmail, 6761 as soon as agreements 
State or States, and uf the provisions of any laws and have been concluded, and as soon as laws 
regulation. on additional heahh measures applied to and regulations have been adopted. 
migrants, nom8d., seasonal workers and persnns taking 
rnn in perludic moss congregations, and to their means 
nf trnnspnrt 
25. Notification of spccial treaties ur armngemcnts Article 85, paragraphs I and 3 By airmail, ·'62 as soon as the special 
condud"d with a State or States in ordcr to facilitate the treaties or arrangements have been 
applkHtion of the R"gulntion. concluded. 

Til .. suhmi.,,,ion 10 WIfO by heallh administralions oJlhe fiJllowing dala nol specifically 
""qllir"d under Ihe Regll/d/ions is also necessary Jar appliealion oJthe Regulations 

Nature of infurm8tion to be sent by the health Artide under which required 
nc.lllllnislrntinn 

2h. LIst of vaccinating centres dcslgnated Ii" the Article I "valid certificate" and 
administration of yellow fcver vaccine and fur the issue Appendix 2; Article 66, 
of Intemational Ccrtificates uf Vaccinatiun or paragraph 4 
Rcvn<,l'inatinn ngninst Yellow Fever 
21- SuhmisslOn of applicatiuns "If approval of Article I "valid certificate" and 
yellow fever vaccines in tended to be used fur the issue Appendix 2; Article 66, 
of internatinnal Cl'rtififntc~ para 'flIPh 4 
2M. Nottlicatiun of the area or arClls where A"des Article 67, paragraphs 3 and 4 
""KINi hns hel'n cradil'ated 
29. Nuttlicntiun of the area or areas where the Articies6M;69,paragraph 1;71, 
vector of yellow fever is present paragraphs J (a) and (bJ; 74 and 

75 
JO. List uf alrpurts in an area where the vectur of Article 73 
yellow fever is present at which aircr.ifI romiIJglrom Q 

1'1'110'" li·",'r infel·t.d nn'n may land 
31. 1','xI oina/imllll/aU'" lind r(l{rdlllion.f d"a/inK -

INTI'RNATIONAL IIFALTII RHiULATIONS 
Wllh ,II" 111'1'/;"(1110" f~"'he R"Kll/d"mu, and of 
amc'"dmr''''s to .fllch laU's dnd rc '1Jlcllimu 

How and when to be sent to WHO 

By airmail, on the designation of each 
such centre. 

By airmail, when application is made. 

By airmail, as soon as conditions are 
known. 
By airmail, as soon as conditions are 
known. 

By airmail, as soon as the airports have 
been speci fied for the purpose. 

By airmail as soon as laws and 

regulations have been adopted, and as 
soon as amendments have been made. 
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Annex IV 

WIIO l-:I'IDl-:MIOLOGICAL INFORMATION SERVICE TO MEMBER STATES 

Alllomall< h'lex r"ply lervlce 
In order til make available to Member States &._ promptly as Pllssible Epidemioll1gical information on diseases subject to the International 

Ilealth Regulalions (19(,9) and other communicable diseases of internalional importance. the Organizalion hus established an aulomatic telex 
reply service. 

Epidemiulogical informatiun of importance received each day at WHO headquarters is recorded on punch tape and fed inlo the machine 
fur Butllnmtic trnnsmissil1n to any natiunal health administration calling the appropriate telex number. As soon as the message is ended. the 
mllchine is relldy to transmit to the next caller. 

Each fridllY. importunt intilfnmtion received during the week and intended for publication in the Weekly Epidemiological Record is 
sunllnari/ed and fed inlllihe machine for aulomalic transmission. This enables nalional health administrations to obtain the information well 
before Ihe Weekly I'I,idemiological Record reaches them. 

Deilliis of Ihe cllilprocedure are published periodically in the Weekly Epidemiological Record. 

Wrt'kly Epld"mlulnltkHI R,~ord 
The Weekly I,pidemiolugical Record is published in English and French every Friday morning. One copy of this publication is sent to 

ell"h nalionlll health atiminislralion hy Ihe fllslest possihle mellns. In addition, copies are dispatched by airmail to all subscribers. 
The Weekly Epidemiological Record conluins all the information that the Organization is required to provide under the International 

Ilelllth Regulalions (I <)61)). inciu<ling the information already made available by the telex service mentioned above. It also contains 
Epldemiulugical nules and brief reviews of communicable diseases of international importance. 

Shil" 
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Annex V 

STANDARDS 0 .. ' IIYGIENE ON SHIPS AND AIRCRAFT CARRYING PERSONS 
TAKING PART IN PERIODIC MASS CONGREGATIONS"'" 

I. Ships to which Ihese sllln,lards apply when carrying passengers shall comply with the requirements of Part II of the Annex to the Protocol 
on Sl'u,. Re'luircmel1lS tilf Spedal Trllde Pussenger Ships. 1973. 

2. The rc'luiremenls of Ihe full owing purngruphs are minimum requirements and shall apply to all ships. With respect to existing ships'o •• 
the requiremenls mlly he relaxed Il._ provided in pamgraph II of these standards. 

3.1 Every ship shllil be provided wilh wash places for the exclusive use ofpussengers. Potable or wash water 71., is to be piped under 
pre .. "re to wllshhllSIIlS. showers or taps lilted tolhe following scale: 

(II) voyugcs of. dural ion of 4M hours or more-one washbasin for every 50 passengers. or part thereof. and one shower or tap 
for every 50 passengers. or part thereof which the ship is certilied to carry; 
(b) voyages of a durulion of 24 huurs to 48 hours-<>ne washbasin for every 100 passengers of part thereof and one shower or 
tnp fur every 100 pnssengers of purt thereof which the ship is certilied to carry; 
(c) vOYllges of a dural ion of less Ihan 24 hours-at least two wash places each litted with a washbasin. 

Fur vuynges in the culel!0ry of (II) and (b) above at least two of the required showers or taps shall be supplied with hot water. 

3.2 Wllsh plnees shall be atiequulely lighled. venlilaled and drained and so arranged as to afford privacy to the user. 

4.1 Every ship shllil be provi<led with a dining space or spaces equipped with sufficient number of tables and chairs to the following scale: 
(II) voyages ofa durulion of 24 hours or morc-IO square metres for every 100 passengers or part thereof which the ship is 
cerlilied to carry; 
(h) voyages ofa duration of less than 24 hours-S square metres for every 100 passengers or part thereof which the ship is 
certilied to cllrry. 

4.2 I'very ship. in addilion to Ihe requirements conlained in paragraph 3.1. shall be provided 
wllh wllshhllsins wilh hot and cold walers under pressure adjacent to the dining space or spaces 
to Ihe 1i>lInwing seule: 
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(a) voyages of a durntion of 24 hours or morc---{)ne washbasin for every 100 passengers or pan thereof which the ship is 
certified to carry ; 
(b) voyages ofa durntion of less than 24 hours ne wash-basin for every 200 passengers or part thereof which the ship is 
certified to carry . 

. 1 Evcry ship shall be provided with latrines fi tted wi th piped pressure Oushing arrangements 
to the fo llowing sca lc: 

(a) voyages of a dumtion of 24 hours or more- four latrines for every 100 passengers or part thereof which the ship is 
cert ified to cllrry ; 
(b) voynges of a dumtion of less than 24 hou three latrines for every 100 passengers or part thereof which the ship is 
certi fi ed to cllrry . 

. 2 Lntrinc splices hall be adequately lighted, ventilated and drained and so arranged as to afford privacy to the user. Ex haust ventilation 
shull be independent of venti lation to other passenger spaces. 

6.1 A sufficient supply of potable water sh. 1l be hygienically stored and made available at all times to passengers in addit ion to water 
supplied for other purposcs.ll ... 

6.2 Thcre shll il be on board a supply of wholesome food. hygienically stored, suffic ient for the voyagen " 

7. On every ship, suitable provision shall be made for the hygienic collection and disposal of both solid and liquid wastes. 

8.1 Every ship shall be provided with a room of sufficient size to undertake medical examination and treatment of passengers and the storage 
of medi aments. medical supplies and equipment referred to in parngrnph 9.2. 

R.2 III addi tion to the provisions of pnrngraph 8.1, every ship shall have a permanent hospital accommodation of suffic ient size to provide: 
(II) for voyages ill excess of 24 hours' duration one hospital bed for every 200 passengers or pan thereof which the ship is 
certified to carry ; 
(b) for voynges in exccss of 48 hours' dumtion one hospital bed for every 100 passengers or part thereof which the ship is 
certified to carry and in addition an isolation hospital fitted with at least two beds. 

R.3 Ilospital accommodution shall be properly equipped. adequately lighted and fi tted with mechanical venti lation or ai r conditioning 
capable of effective separation fro m other passenger or crew space ventilation. 

R.4 Each hospital shull have an adj acent latrine and a bathroom provided with hot and cold potable or wash water, "6. wi th discharges 
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independent of IIny discharges from other crew or passenger accommodation. 

9.1 For voyases in excess of 12 hours' duration every ship carryiag more than 100 passengers shall carry one properly qualified and 
registered medicn l prncti tioner liS well as a nursing attendant. If the ship is carrying more than 1000 passengers, there shall be two such medical 
Ilfactitioners and two nursing nttendants. 

9.2 The hea lth administration shall ensure that every ship carries sumcient medicaments and medical supplies and equipment for the 
tr<'lI tlnent of pnssengers.7' .. and maintennnce of hygienic standards. 

9.3 Medical attendance lind trcntmcnt including medicaments shall be provided free of charge to passengers. 

10.1 The muster II lId the mediclIl practitioner shall be responsible for ensuring at all times that the necessary standard of ship's hygiene and 
leanliness is maintained. 

10.2 Durillg the voyuge the medical pructitioncr or ill Bis absence the master of the ship shall sati sfy himself that in particular: 
(a) the ship. includi ng passcnger spaces and din ing spaces, is kept thoroughly clean and in a hygienic condition and is 
properl y ventilnwd; 
(b) the food is hygienica lly stored, prepared and served and that the water supplied to the passengers is of potable quality and 
sum ient in quant ity; 
(e) the latrines. wash Illuces and bathrooms are kept clean, disinfected in perfect working order; 
(d) so lid und liquid wastes are hygienica lly collected and disposed of; 
(c) in the case of occurrence of any disease of infectious nature all appropriate steps have been taken to contain the infection. 

10.3 During the voyage the medical practitioner or in his absence the master shall maintain health records and report in accordance with 
Article 77 of the Regulations. 

II . III the case of ex ist ing ships7·711 the health nd ministration of the country in which the ship is registered may pennit relaxations from the 
ro luirement s cOll tnined in pnrngrnphs 3.1 (b). 5.1 (b). 8.2(a) and 8.2(b) if it is satisfied that full compliance would be impracticable, provided that 
th ' ship nt lenst fu lly complies wit h the pertinent prov isions of the previous Annex V 77

71 which these standards supersede. 

12. The health or other appropriate authori ty of the port of departure should satisfy itself that the minimum standards of these provisions 
hllve b 'CII IIlct prior to the departure of the ship. 

Alrerd l 
I. The provisions of the onventinn on International Civil Aviation (Chicago, 1944) and of the Annexes thereto, governing the transport of 
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pOlssengers by air, the application of which may ani.'Ctthe health of such passengers, shall be equally enforced whether an aircraft is carrying 
persons tuklllg part in periodic mas5 congregations or other passengers. 

2.. A health adrninistrntion may require aircraft carrying persons taking part in periodic mass congregations to land only at airports in its 
tCrrltory designated by it lilr the disembarking of sllch passengers. 
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Annex VI 

MOIlEL 01< A COKKECTLY COMPLETED INTERNATIONAL CERTIFICATE OF VACCINATION 

To ~ ""Iid In Inl,·nr"'I"",,llr"tIi'" "" .. d"",i"" c~rli/icales musl he p,int~d In English lind F,~nch; a Ihird la"RUage may be added The 
c""i/Iel/'f' mml b .. /idl,' I/I/d I'Orr<,,,,ly "/lmpl,,'ed In E"gll.,·h lind F,e""h; CIImplelion in anolher language in addilion is nol excluded.- Pour eire 
~'"I'lhlf·.f dan.\· ",-, \'fJycl~(·.' illl,',.,Wlio"ClIIX, Ie.! C'err~/icals de vaccination doivent eIre imprimes ~n /rllnf,jllis et ~n IIng/ais; une troisieme langue 
1"'111 .'1"" IIj'IIII ..... I. .. ""I'li/kill JO/I hr<' .. ",,,,,/.'1,,,,,,,,,, el correcl,'menl ,empli en f'lIn~'ais ou en anglais, avec addition facullalive d'une aulre 

""'~II". 
Click here to see the 

INTERNATIONAL CERTIFICATE OF VACCINATION OR REVACCINATION 
AGAINST YELLOW FEVER 

Cl'RTIFICAT INTERNATIONAL DE VACCINATION OU DE REVACCINATION 
CONTRE LA FIEVRE JAUNE 

Thi. l'crtilkille is valid only if the vaccine used has been approved by the World Health Organization and if the vaccinating centre has 
been .scsi~ll.ted by the heilith adnllllistrlliion fur the territory in which that centre is situated. 

The validilY of this ccrlitil'ute shall extend for 8 period often years, beginning ten days after of vaccination or in the event of a 
revuccinal,un w,lhin SIl<'h period or len years, from the date of that revaccination 

This certificate must be silotllcd in his own hund by a medical practitioner or other person authorized by the national health administration: 
his oflkiul slump is not an ac.cplcd substitute fur his signature. 

Any Rrnelldment of this certifkate, or erasure, or failure to complete any part of it, may render it invalid. 

Ce cenificat n 'est voluble que si Ie vaccin employe a ete approuve par l'Organisation mondiale de la Sante et si Ie centre de vaccination a 
ttl' hnhtlile pllr I'aliministrnlion sunitaire du territoire dans lequel ce centre est situ •. 

La vali.lile de ce certifieat couvre une periode de dix ans commencant dix jours apr':s la date de la vaccination ou, dens Ie cas d'une 
revncdnalion au cuurs de celie pc!riode de dix ans, Ie jour de celie revaccination. 

Ce certilicat doit ~tre signe de sa propre main par un medecin ou une autre personne habilitee par I'administration sanitaire nationale, un 
cachet ofticie1 ne puuvant etre considCre com me tenant lieu de signature. 

Tuule correction uu rnlure sur Ie certifieat ou I'omission d'une quelconque des mentions qu'il comporte peut affecter sa validite. 



INHRNATIONAL IIEALTII REGULATIONS 73 

INTERNATIONAL IIEALTH REGULATIONS 74 

WHO PUBLICATIONS OF RELATED INTEREST 

W •• kly Epldemlolovlcal Record 
An a,oMlIal we.kly Inslrumenl for Iha collallon and dl .... mln.tion of epidemiological data useful In disease surveillance and control. The WER also serves 
••• moc1l\Jm for roportlng expertencol ." WHO.aponsored programmes on AIDS, diarrhoeal diseases, expanded immunization, and the eradication of 
pollomyolltl. Ind gu,nea·worm dl ....... The aub.cnpllon Include •• copy of Intemational Travel and Health. 

'lt8 lubeorlpllon ,.1. I •. ". 2ot,. 
1Ulnlluat In,U.hI'renoh 

'nl.rnaUon.1 Trlv.1 Ind H •• lth 
V.CClnlhon Reqwr't'lmftnll lind Health AdvICe 
S,'"o"on II on 1 Jan"ary 1995 
An annual publication "'aulng 8ulhonl.llva edvlce on the medical Ind personal precautions needed to protect the health of lravellers. Updated each January, 
the book pres"nl. the latnllln'ormIItlon on general precautions to be taken by all travellers, health risks specific to different geographical areas, vaccinations 
Mcommnnrind or edvlsfld by WHO, Ind vacclnatlonl legally required for entry Into each country In the wand. Advice on malaria prophylaxis and 
chemolherapy II •• poel.lly delalled and up·to-dal •. 

ill. NlltI"n' I •• b is .• 
"p.r ... Ing'leh .nd ' ... noh edltione 

V.llow F .... r V.cclnellng C.nl ... ,or Int.m.tlonll Trovel 
S,tUlhon I. on 1 January 1991 
A country·by·r.ounlry directory of central where valid Intamational certificates of vaccination against yellow fever can be obtained. Vaccinating centres are 
off,olally d • .,gnalnd by counlrle. In accordance with the Infernational Health Regulations. 

'0' edlllon' Iw" , .... 
alllnlu.11nl"·hI' ... noh 

Port. D •• 'gnet.d In Appllullon 0' the Inl.rnatlonel H.ollh Regul.tlon. 
lI.'a oil porta epprovftd and d .. slgnalod by health .dministration., under the Infernational Health Regula/ions, for the Issue of Deratting Certificates and 
Derailing Exompllon Cortlflc., .... 

"" edition Iw" 1 D . 
•• lInlu.' Inl".hIP,.nllh 
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Inl.mltlonll C.rtillclt. of Vacclnltlon 
A bookl,,1 ",producing Ihe modftl cerllfieale. as prescribed by the In/emll/ional HeaNh Regulalions. for recording vaccination or revaccinalion againsl yellow 
fever and nih", VAcclnAlions recommend"d or adVIsed by WHO. The booklels are .oId al cosl price. Including despalch by .urface mall: prices apply only 10 
orda ... "nl dlreclly 10 WHO. 

Ord .... 'or 5.000 COpiol or more can be overprinled with Ihe name of Ihe dlslributing egency at cost. 

Number Price (Sw.fr., 
of COpl .. 1 Blllng"AI Trilingual 

(E/F) (Ar/F) 

50 10.- 12.50 

100 20.- 25.-

SOO 95.- 120.-

1100 180.- 230.-

SOOO 850.- 1100.-

MOno 8000 10500. 

See WIIO ()mt'I.1 RCl'(mtl, No. 176. I%Q. p. 22 (rCl'ululion WIIAl2 46) and p. 37 for the lext as it was reproduced in the first annotated edition. 

Soc WIIO Oflklulll«",d •. No. 211'1.1'/13. p. 2'1. (<<olliution WIIA26.SS) 
S .. d'~'III'1<nl WIIA.J.Ii'IHI,IIEl'/I. p. 10 (re.oluilim WIIAJ4.13); ICC al,o WIIO Official Records. No. 217. 1974. pp. 21.71 and 81. and document 

HIh'lil'IHI.I\I-.(·/I. p. ~S. 
". S,,<, WII(' ('tl":I.1 R(,ClN't.. No. 217, IQ704. p. 73. The Rc:gulaunnA of the Commi"ee were amended in 1977, although not in respect of this provision. (WilD 

" 

Ollkl.1 It ...... , .. Nil. 241l. 1'117, P bl, 

~~ Where "JlI'Ulrtlalc, rd!turilll ~ .. h'U1HC' have h«n ml"lc to the inh.'rprctalionll and recommendations which originally referred to the International Sanitary Regulations. 

.. Sec Ann .. IV. 
1, 

Ir II II nul pr."·'lclhlc to C'JUlfnlllt all the hOUIIC'Aln an 11'('1, examination should he made ofa random sample ofa size not less than that indicated in the table below: 

CONfllll,N(,E INTI'IIVAL HJII TilE ANVt'S AEGYPTJ INDEX O~ ONE PER CENT, 
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IN ItI;LATION TO SllE m LOCALITY AND SAMPLE 

(91 PER CENT. PI!OHAIlIUTY LEVEL) 

Numh.., or htlu .... 

IIWI llH) 0.7 10 I. 7% 
H"IO 71H' 0.710 I.~"/II 
I~IHI 11M HI O.7101.l% 
~U()O liMN] 0.7 to 1.6"/. 
CI\'t'r ,nnn I ~II() 0 (, til I (,o~ 

A IIllnlmum ultwu 1II1I' .... ':llun. IIhuuld hi: \:llIrted uut; any 6uldiliulUd ItIIIJl(cllon would Increase lhe validity oflhe results. (WIIO OffiCial Records, No. 95, 1959, p. 474) 

" '1 he puhhc hcallh r.<lh" .. wII"ld .. d"tie Ihll"" h"ed .. Artidcsl4 and 18 oflhe Inlcrnalionallfcalth Regulations (1'16'1). (WIIO Official Records. No. 209. 1973, 
t. 7., 

1010 SlIlftll JldIL'cl. land ho~c,"111111 nut he ,,'unludered WI contoinel'l. (WIIO Official Records. No, 171, 1%9, p. 554) 
(I) A dlfC!cl trlnNUlrUl1lfty h(! CNUlhlllll'l.:d In am 8!rpUn which ill nolI Iinilory airpon. (WIIO Official Records, No. 72, 1956, p. 36) 
(2) 1·'IlIIIII,',. uf p.,,,",'nl{l'", between an .Irpuf'liind I ,hreet fron"it IUCI outHlde the precincts of the airport will be in conformity with the Regulations ifthcy are made 

IIntle, the ,hrl'\" lUpCn'lllitn ."d c(,"lrul of the hctllih luthurlty. (WIIO OtricI.1 Records. No, 56, 1954, p. 54) 

1111 (I) {'UtlnU!"l rrcclVltlll tl'llvclI.:n rrum infected ,rcu Ihuuld keep the melsurel applied to 1 necessary minimum. (WIIO Official Records, No, 217. 1974, p. 55) 
«,n A hill of mfc.,;ll'tIIUCftM nUlified hy health "dmlnl/atratlonl jl puhlrshed In the Organization's WeeA~v I::pidemiological Record 
( \ I So< 111'1,'010 A'tld. 1. pp. 10 nnd II. 

I]u "I',rlmulu.,y CUII1I011l1nnH l11nYIf1l:ludc: 
(I ) Iht' pltY"lul e""II1,"IIII(lO of any renon, hut the c"crciHe of that right should deJ1Cnd on the circumstances of each individual case. (WIIO Official Recorda, No. 

~6. I~I~. P ~hl 
(ll lJul'"lInnlllK tmvdlcn un their l1luvcml'nlH pflor tll diJllcmhluklltion. (WIIO Official Records, No. 87,1958 p.411) 
«.\ I Inll(lt'l'lInn 1'( th~ pn""I,on, u tx'lnK rwhnhly the hl'lIll1ource of mfnnnatlOn when tracing the movements of a passenger duting the course of B voyage which has 

Inl\~J!\,L'(1 ,·hiUl)l.l'JI In the' I1ltH.1c uf Irll""J'unnllUn. (WIIO ()melal ~ccnrdlJ, No. 56, 19'4, p. S7) . 

(') /1,,. ",.lI/i,'lI/k.,. "I,ur Inl"I'IN/orrt, h." 0 Itt'"lth lId",ml.flrt"ltm mil." he IImlfrololhe terrilory o/Ihal health administralion. The initial nolificallon of Ihe exlent 
III Ih,. #f/rl'l,." c""" "1I1V 'n (',.rl"ln '·tl.'lt" ~ prrH'i,flon,,1 In ntllurt, Jfh,.n, on ep,J,'mioloKico/ investigation, redf>finU;on of the infected area is indicaled Ihe health 
,,,,1,,,,,,1."'1'1"'0,, .,Ih"IJtI ",/u,.m thr Ol'l<m,imlion "" .totln a' 1)(J.uihlt!o/ any ('hunK" In Ihe Inillal noll/iealion. (WHO Ql/lcial Records, No. 177, /969. p. jj4j 

( .. 'I In lit,. "h.,,.,,,.·.- u/'''/I''''''''"II'' ,In I~ urillin o!ln/r"Iion, a., rrqulrrcJ un,ler .fuh,,,,rClRrtq,h 1 (a), a negaliw reporl ;3 in conformity w;lh Ihe Regulations. " is ,hen 
luI' ,h,. It,.d/,It .III,,""',f/r.III,," Ifi /"IIUM' up lit,. 'WII/kCIIW" wllh .fud, In/ormation a. may laler become Qvatlab/e, ar soon as possible. (WHO Official Records. No. /3j, 1964. 
p .. 1)1 

(,fJ I" fin r/l",110 IU'fIIrl,lrl"v", h('fllih 1I,lmlni.f,ralimu mlRhl t'tIn.f;cI~r having eerle,;n hl'tllfh aulhorilie.f 
co II', ,ho.,. t" IUM"", fltlcl ",",.., (,.I/IH,,.nllu tII)orlor eln air('I(Jrl. notlfv ,Itt' VrJltlnilati()nJire('/~y. (WHO qlfidal Records, No. /35, 1964, p. 36, and No. 143, 1965, p. 45) 

'414 (4) Sr'tI rt,,',. W Arlld, /, flf'linlllfln(~/"ln/"·I,.Jart'('"'p. 9. 
i IJ ,v, A,."d,./, ,/",!inltlo" 01 Ifln/r('/,.J 1Irt'a", p. O. 

(J) l'n, ,,111'1,. ft'/'J .... mll alt",·ICI.clffluM h .. u.ft'" In drl,.rm;ninll Ut'llvlty oflhe vim .• In verll'hrtlle.r ot"" Ihan man: 
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(1)',,* ,/nffll'f'I'V oj III,. ",,.-q/k I('"iom( (~/l, .. II(J""frv~r In IIw Ii~r u/~rlf!hralr.J inJigrnous to the fIt'n,,,,. 
(10 th,. I,,,,It,IIon of ""11"",, Inw l'ln" from allV l"diNf'nOUJ vent'''ralt'." (WHO qUkilll Rf!('ord.f, No. 

M. IV.!.!. P hOI . 

(.f) Mt"fUllff .• "..,.,1 ifni rtf,"",,1/1' ~ 'flA,." tfNfI''' .• ' tilt UN'tl w'"d. #ttl,r M,." nOli!i«/ tIS in!i>ct,tI wilh M'i1d~rodf!nl plo}"PJ,r. u"'es.' theN' is evidence thallhe wild-rodent 
/,llIllur It,u I"fl/lr",,.d """It",clllfll 10 In/lIlr,.'" Inllllltt' am""""" rr,J,.", popuhu;on, tlnd thu .• ,"recl/em international Ir~/fic. (WHO qUidal Records. No. 56. 1954, p. ~7, and 
N .. 114./V.I.I.p . . I,¥I 

!!o., (/) TIr.- '''''',)(/ _!II/'"/'Ilr'd In I'Ort1Rrrl1'1t 1 .,hollid ""NI" K'Itt'" Iltf' ItUI ('(I,fe I.r Idt'nl~/;f!d as Q ca.~t. ;rrr.rpec'/ive of the lime 01 which the prrson may have been 
1,,,llIt,,,1 (H'1I00/lIr'ldl H,.(YH .. lr, No. 117, /CJIH, 

1'.1.11 
(.') Tht' tim'· I"",,,, In Ilflrll1:rfl/.h 2 (tI), ,.,,'IlII to Iwh'r Iht" Innlhlliion 1,"ioJ l~flhe diucLfe, are minimum limit., and health adminislrations may extend them before 

I/n1."·,,,,, "" ,"/ ... ·tnl "t'rrf I" Ilwlr I,.tTi/",,,."',.,. rrfJm '"/re"o,, "ntl nmlmllr/o" a 10nK" ",."h,J Iht'ir mM.fure& o/prophylaxis 10 prl!'Vf!nllhe reC:UlT'f'nce of 1M diJea.fe or its 
"';'T'fklluoth,."m.,.,,, ,W"OOffkwINN'or,l" No. 72, IY.1fJ.p, JH. unJNo, 79. /Y37,p. 499) 

~1. (/) Thft ,.,.""I,. .. ·'"r·"',' 01 caun/r'l",r, (if Iwt/lim h,l' hmlth ",/minislt'c""m". QIY plIhll.'Ih('d In InlernCllffmal Travel and Ht'a/th, Vacev-alion Requ;rementJ and Health 
AIA'it'~, • WIIO Innual puhhullun, AItM."ndrnC'nIJl10 IhlJl puhll,,·ftIiOn uppcar in the W,.dly /o.'"t(lemiol(JKical Record, 

(2) MCIUUh"!II tIt'hewd In he In e1{CeM oflhe RellulnlloNlllhll1l hco pUhh"hL'tI hy the Organization. accompanied by the phrase: "It appears that confonnity of this 
n'l'lUure with the ttl'NItI"tl"'" mny he upcn 10 qUCllllon and the Orgnnil.aUon ill in conununication with the health administration concerned," (WHO Official Records, No, 56, 
I"'~. P ~\ ond No. N, I"", P ~ •• ) 
17

1' Nul/lIl'fltllIn 10 htot,lIh t"I",lni,'trallmi., h,' m"tinJ (ll,"" W"f'A/V /o.'p/dpmioh'j.!if'al Rf'f.'orc/ and the automatic telex reply service discharges the Organization's 
~1If't"'.!IlhlhUel I'm ,",Iltk.flun under Arlldca II (tim RcntenCI!). 20. 21. 22. 6Q and KS, (WilD Onidal Records. No, $6. 1954, pp, S5 and 66) (See also Annex IV) 

.1 All h,..,IIIt «kJ,trllI/,,'mllom .,h"tlM re'/H,rl, n't'n n"KIIII"" Inlilffl",(itm. on tht' o('{'urren('~ 01 di,ft'a"eJ ,ruhjeci (0 Iht Regulalions and other mailers relalive 10 Ihe 

JI':~',!'fU""N II/Ihr H"KlllunUM, ( ... '~() ()/lldul ~rf'fmt', M" 11.7. 1974, p. 5R. and No. 140. 1977. p, 45) 
(1) AtI,·mh/fl/"KI.'"I.rtlm/,/mN l,rJrlnbnX-M1t""r Q,ul.food "hau/d ht I",rl q( tilt overall "anitat;on proKramme, (WHO OfJicial Records. No. 117, 1974. p, 511) 
(.') .411 ".,IIm'dl h""lln tlflmtnj""fllIon., "lwIlM ton.'II,",h,. qUlIUty (~lIiJOd and w"ler pro"ided;n airporls and aircraft. (WHO Ofl1cial Records. No, 240, 1977. p, 45) 
OJ Sev 1lk-lolluM'lnll ff fI() ,mhl"'nlion, CrII,l" 10 Ship Sdnllfltirtn (I %7) Veclor Control ;n Inlerntll;nnal Health (1972); Guide 10 HYXiene and Sanitation in 

AW"",,n. 2ntl eft., C 1"'17J, (i""""",,,,, lor d,.'nAlnll·walt',. """illy. Second edition. VO/llml! I. Rrc()mm~nJalimf.f (1993), Yolume 1. Health crileria and olher supporling 
1"""'""11'",, Cln p~IUI). fllllUnlt J. S"rvt'llIark'e muJ('onlml,,/comm,mit" ''"I'plle., (in prt."paration) 
JOM II.-.,Ith ,khn",,,/mlion.' ("....I/tJl.'CI 10 ,",tAt: Imm I;mr 10 lime Q ~rv'fW o/Ihe portJ Je.';gnaIM under Ihe Regulaliom in ord~r 10 delermine .",.hether such de"ignaliom 

.... "h, ", ... /111",,,, "/'I'<II/k (11'/10 Ollldll/ H ... ·"' .. l'. No. 117. 19~.1. p. J.l) 
J 1 11 7~" a,.,. Iff' IH'fWUkU1" f'/Iht' H'-N"/dOtH"" whif'" e.'l'mpt IrmI'II,,/'! M#h clil'lomcJliC' SltIN.'I from lhe appllcalion oflhe Re~ulaliom, Heallh measures-e.g,. 
I"II""',,1II1I1t 1)1 ~It'('lntlll"lt f'rrtl!in""r--('fI""'t',1 OUI lit U('('fmlanc-e M'IIh Ih, Rt'Klllllllon., haw 4' Ihdro~it'cl the proleclion ~fheallh and are 10 be diuociated Tom olher 
It,,.,uu,',.,, (1/"11 ",htW,Ir'mllW' f,r palll.,. natu,." rt'KIiItUI"R ,.nln' In/() and ~ujtJum In Q C'ountrv and/rom which ,wrsons with d;plomalic status m~v be exempt, As a 
I'murl/ltr",'.,. /I" Nt',t/II/,Jllon., ,trr t,p/llle·tIM,. 10 Inn·f'lIt,., with d'I'lum",Jc J,alu.' and. del'tndinR on thr dl'Cllm,ftances, such travellers may be placed under medical 
,"""'r/''',",'I' fir I,wl,"'on II, /01' ",\"mllitr. Iht'v ,h, na'/JU,ur,f.f th,. n('n'unrv (-erli/icalt"J t'l vaccination. (WHO OfJicial Records. No, 143, 196.5. p, 49) 
J-lu ,W 1k1/ .. ",A,."d" 4" ".1.', ' . , ' 

,\" tn/-',..· .. ", .. nl ul ,rurwllI",..,,. "111," ,.,.Iv tin ndl'"ndllt'~,.,h"'m', (WHO O/licidl Rf!cordf. No. 56. 19.'4.p, 36. and No, 141,1965. p, 49) 

'.n """)fl,,.,,,,.nl fll ... "w,Il"",'" ",,,.,t rt'IlJ tilt ",'ti''''dllt'~;,''t1''f)n. (WHO qlficial Rrcorrb. No, "6. 1954,p, 56. and No. 143.1965, p. 49) 

l~M (I) IIrll/,,, (II"',I,.",,,,lIIon.. dtY ""Knl lu '''*t' all prell'IIc,,1 metLfll"S 10 In{tmn 'hI! Iravellinx pultlic and travel aRencies qllhe vaccinal ion requiremenls 0/ all 
,'"",." /f'.' It. which U Irm't'll",' /J IIN/f.,,.,.,IIIIIl, Th".y ,.hfluld "th'I,ft ",tn,t'liers Ihollhese requirements are re/cltM not on~v 10 Ihe health conditions prevailing in the country 
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II/ d"/",,,,"rr hu, a/.'" I •• c'.nflIIllOn., '" I'mml"I"" in wh,,'h Ih" Ira",II"r d;,femharb or tramiU during his journey. ucepl in so lar as he follows Ihe provisions of Article J4, 
(H'ltt) ,,,,.,,,,1 HfOf'fU'tI,., N". 11", lun.f, II, 4J. lind N". l4,f,/l)tU, p. 49) 

(.') "(J,lf'nllu"., .• 1",11 IfIA"/Jrn·fRJlw" .• In IItt- "nellh", pcI.f"""Rer" Iwld tllty control ck)('llml'''iS rc-quir~d by Contracting Slales, " (Standard 3,36. eighth edition olthe 
/( '.4() .fn",, __ U III Ih,. (·o",.,."""n fin ,,,,,,,,,,,,,,,,,,.,1 ('1"11 A"';,,,ifm; WHO ()/lielal Recortb, No, 143. 19tH. p. 49) 

(.1} """Mj,· "",lk",,,,,.,, .,h,,"ld '"\'11,. "h,pfJw",.r" 10 I"At' "II ,.,.,,-,ollahl,. pr~('Clullf"',' 10 'he end the,t pauengt'n hald any cantrol documenls nquired hy Contract;n/{ 
(j(lYe',."", .. "I, .. (N"''f,mnt,.n,k./l'rtk''h'. Jill. n",wnlllJlf on FCln/ualion allntern",itmal Marilime Traffc, Inter.Governmental Marilim~ Con.rultalive Organization, 1965) 

(4~ II,..,IIIt ,,.bmnl.ll,.III'ulI., .,huuM ,,,A,. Ih,. slt'I'" nf'(''','l.fory /i,r I'mbcu,fleJ ahroad 10 ~ In/ormed (~lthe;r counlry's heallh reqll;remc-nls. $0 ,hal polenlial Ircwl!lIers 
('f."M "hlmn II/Ho·dtltt' III/",."",II"n A ".,,,,~., clnd 1rt1V,,1 ClRf'nl,' "hou/J 1'0n"",1r' 10 improve their eifflrts to inform Iheir cuslomers of 'he heallh requirement" of countries 10 be 
v/.III"' (Wilt) t)IIi..,,,1 1I,..'orr.L" No. JI",lfJ74, pp. ,U and /\J, 'lnJNl1. 140, 1977. p. 60) 

(lIS .... Arll"', N I. I' .M 

lAn "' .. "IffJ/,.., '" ."'rlid,.l. dr/I""',,n "I "ml'flin,1 rXflmmtllion", p. 9. 

27J •• w,. ""/~" If' ,.frltd,. I. ,1,./lmlll)" (,r"m,.,III'dl ,.wm'Ik"I"n", p. 9, 
11,., (I) t '/II, ,.,',' in w,""",,,.lol "/n',.,,/; flnJ,fh'I'" "itfluld male,. AnoMln CI.' long as p(J.f.f;hI~ hefo~ arr;\1Q1 to airport and por' aulhorWes any ca'le olillness on board, in 

Ih~ ,",.-,.,."" 0/ t""/"II/('"' "'fl/,1w /tt'fllih m"horltv "milO Iflcililllf" the clrarctlk" 1~/lhe oircn~ft or ship. (WHO O/ficial Records. No. 109. 1973. p. 78) 
(1) .f. ,.",I"'/"·jlltl/lI,. h,,,. hto,.n tI,'''''n.rlw~~' u.,1'd "'"hoUI t'nd""Rt'ri"x puhllc health. ser;ou,rconsidemlion should be given to expanding Ihal practice, (WHO 0lficial 

Hr'l'fml.,Nu 1/1, IUU." /\4J 

lll. (n tJ/lln.r., i" (,,.,,,,,,,,,.,I"f tlil't'ru/l rmd ,.I""., .,lm.,ld ",lIAt' .inoM'n 4' 101'11: el' pouihie be/iJrt arrival 10 airport and pori authorities any cafe olillness on board. in 
th,. l"t .. rrW ul ,h,. I'lIlh'''' lUkllh,.h,'"llh Imlhom)' ,mclto ,flt.'IIUl,t" Ih" clt(lnmct ollhe aircrlljl or ship. (WHO OI/iciQI Records. No, 209. 1973. p, 711) 

(~ .. ) , ... , ",,,lhl/""""IUr' Itt", ".. .. " ,.tll''''/I'f'~'·I4.,nJ wllh""1 t'lttltrnxt'rlnx ImhUe "Mllh . .rer;OU3 cm",;Jeralion should be give" 10 apanding ,hal praclice, (WHO Olficial 
Nr'f'1),.I". N", 117. 1914.1' ,.,41 

Ulu .. \'f"t' rtf"",' If} ,4rlll I" I, I",lnlllll" 0/ Ofm('dktll '.wmm"",,,,". p. 9, 

11 JI (·""'/wl",,..' "".""",1 d/Ul/ .. , 1(',I,wr.,,,,,,, "h"I.I1d "til "', Imli,,'ed upon In porl.J where adequale/aeW/ie., for the reception of such persons cannot be expecled 10 be 
m,,,t/,,'.I,, (WIIO O/lld," H""'II1'ft" NtJ, ()4. 1(1.15, p . . ''') 

,'~1t Thr' ,h",· II/ ,h,. h,."llh dlllh"ritv til lI,e I,,,rl,,f ('.\IHI" I.' 10 ItMt' all "r(lellcaMe mecuures unckr Ihe 'tnm o/paragraph I (b) 0/ Arlicle 30 to prevenllhe i,,'roduction 
U" ~'dhl II "hll', tin .",',:,.,,/t, " Imm, " mml ""}"c/t' or mh,.r mf'f:Jn.' tlf tran"I'0rl olfH,.ulhlt "Rent" ~linleclion or "eclors of a diseas~ suhject 10 the Ref{UlatiolU, Whenever 
,IIW,/"c'II,," htlf 1Ito,.1t "t/"",,.,I 'lltl hi' I~ he-t,I,h alllhoritv. III" rrC/tilrt'd to lurnuh Q certi/kalt 10 Ihal ~/"ecl. ifrequesled 10 do so, in accordance w;lh lhe lerms 0/ paragraph 1 
(M ,,/.", IIc I,.M "",, m~,,,u,...,, 11m.,. "",.n /'l,rrif'J flJlI. ,ht'lm"lictlllon I" Ihtlt Ihe hrallh authority did Itot consider Ihem necf!ssary. but it ;s nol required under Article 26 10 
I"mlt}, 0 f·etl·II/lmll' to Ih," r/ln'I, (WUO 01111'1,,1 Hn'orrl,. No, J6. IIJJ4. p, 47) 

"'I (IJ 1"',."111,,. ('rwllmt"., .",,1 1),.,.,,/11"1( ""'t'mptiolt Ctrli/lcal"" are valid for a maximllm Of six monlhs bUI. under certain conciiJion.J. the 1IOlidity Of such 
(""'1111,'",,,., mill' hi' "1/ .. ",1"/,1111,· """", h,. a ",.rlo(1 (N 1)If" mon,h. (WUOOllkitll Rn'ord'l, No, 79. 1957. p, 501. No, 87. 1938. p, 404, and No, 95. 1959. p, 481) 

(1~ II jn.,tf"f'tlm, ()/ (' "hlIJ, f',m'INI rll" "I th" encl Or,hl' period ~r"tllidi'" Orlls OertJltinx Exemption Ct!rt~/icale. proveJ Ihallhe ship is still enlilled to a Derailing 
1-:,r"",II,." (',.,.'1",',,,,,. n ",.", ('('rtf/kill,. .,hflllld '" I,uu",/' Peri,ltlle ,J,.ralll"R Ql.,h,ps /1110/ necessary if inspeclion proves Ihal Ihe Ih;p;s enlitled to Q Dcralling exemption 
('tr/jllt't"t (H Ill) t Jfllfwl H,mr,l" Nn. 117./I),ill, p. 4".1) 

(.f) n,,.,... /,' "" !,"'IVi,"," 'n In.. H"Il"ltllion., /i". t'n,Ju".'t'mt'nl hy a pori h,allh aulhority qra valicllJrralling Cerli/icale or Dl'ralling Exemption Certificate 10 Ihe 
r/lt'd "hli ''''1'''''''''1'1 (Jf Ihr ,'hil' itft, t'"nllrm."ltht' rl('('Umcy CN the Inlilrm"t'"n tlvr'.f on Iht arlijical~, (WHO o.Odal Rccords, No, 79. 1957, p, 5(1) 

(I) VleelnlUon, _hilt It provld ... IlmUtd 'ndl,,'dual protrctlon to the Iravrller, II Irrelevant to the problrm of protedina a community from 
ImllOrl.tlan or th. vlhrlo. (" 110 orne I. 1 i(<<ordl, No. 209, 1973, p. 91, and No, 240, .977, p, '3) 

(1) M",'rleU", ml'l ... rn would not prf\'f'nt thr lntunlllnn.llpread of thr dl!lule. (WHO Omcial Record!l, No. 217, 1974, p. 60) 
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]'" 
,'" ,,.. ",.00.11 '-If d INI .... ~.~ to",. ~ IIoodIlUfll lIaII, Ihdf.", Aut, v.gf.'fahl~s or bewmgeJ, 

" (I) rh .. "'1,,,,,,,,,,.""',lImu ,'ultf.'rm'nN 'h~ aJ';"-''''',i''R of alrt'rdft ronillinra I" AnM-t Vito 'h~ Second Anno/aleO Edition o/the Rl'KUlalions afe under revieM' in the 
~if\~' ul In:""~I'''1 d"V,.'",I",t''''''f. ('"rrr'nlln/urm,lIim, "'t~ br ohltli"f'tJ fm", Ih~ 0/",.1;01' alControl ~lTropica{ Diumf?s, World Health Orgllniullion. 

,.".. IMfll'''If4/'''tllt, IIf,/lea'",' '" I"I""K'''''J, 1 ",11." hf../lI/lillroJ 1",/0" a hrulfh author/tv mal-' comider an aircraft QJ' suspected. (WHO OJI{idal Records, No. 118. 
IUM",4U) , , ' 

""n (I) ,.f t",.lIllclllr Iff" IH',,,,"I in tlr,. pnI{'f'f /''''''' or not ounplt'INi In Ih" 1:.:"N/i.,1r or "rench languoge is not Q valid certif/('ote under the Regulations. (WHO OjJicial 
Rt'f.'IH"U, N" 10], IW'IO, P .,l" 11",1 No liN, IW,), p. '4) 

()) fh,. ,/",,.,.,t .'t', fI/kalt'.' til w','f/natlan ,ho'IM ht "('oM',1 In tht' fi,l/owing .'('quf'n('e: day, month, year-lhe month 1o he wrillen in 1('lIers and not Infigures 
(1'",,"/,1,. ,f J,lnuflrl·/fJM.') OHIO O/lid,,1 Ht'f·"r,l,. Nfl. 'I'l. /9J4. p . . ~~. and No. IIR. IWJ}. p. j4) 

0) 1I,."lth ("Im,n'""""",." .,hou/d 1(1." "II t't'lu,mahl,. ."",'-' 10 "",,UIY Ih(l{ Ihe ur"fkalt'., Juued in Iht'ir lerritories are in co~rorm;ty wilh the ReKUlations and the 
1"""'"''''/(111''''' I#',.,...u" 01 ,hr 1I,."lfh A.uC"mNv, un,I'JUI'II('ul"r~v Ihat (~rtilimtf'~ arr lu/~v complelC"d and all entrif'J an them are legible, (WHO OBidal Records. No. 102, 
I 'Mil, p 'II, ".,1 M. liN, I'M}, I' ,14) 
.~H .'.0 ,," ",.,,, .• ItJ A""t'ndtt 1 (p. "'.C). 
~j: ""ttI,1 Or I MrM"(,' """'pi",.,, rtrJ/Ic'fI",.'", A,.,.,.x '1, pp. ''''.IU. , . 

N" hral,It I·nlllin",. ttlIIll' hIt , .. ·qIlJrnl/roM pttr.,mu 1m an intf'nwliont,1 voyage. In th,. cafe oflrawllers who. though not immigrants. are newrtheleJs IntendlnK to 
,-r.",I,. ,,, II mrmln' IlIr a I'rutrd,·/nl,,,,,./ujl ('lU'h (U .,'ud .. ,,,,,). Ihr pr(J\:j.~ia" ala ""ClI,h ctrl!/icale .,hau/d preJerahly he a condillon o/Ihe granting a/the visa ralher 'han be 
,....""","1", n rrm.,.l,lrwum"",o"an·I\.·,,1 (WI/() ()llk/dl R,.('(JNh, No. 72, IY,M, p. 37) 

I" (1) II jJ ",Ji ,~rml.ul"''' 10 "tllt'l tW M't'iw I'm'm,.", {iJr ",,,dieal examinatio" (","iedout at a~v time of the day or nighl. Tite lerms of Article 24 require that health 
,","fUll,.,.' .,It,,11 It" rn"""nl/"r,,,",,,11 "nd rum"t",,.tl "'ilh"ut dtltlv. Arran",,.,,,,.nl.f "hmlld ~ '"(Ilk 10 enabl~ quarantine services 10 c/o IhiJ at all timeJ. particular(v in 
''''/Jflr", ,,,,,1 IItt' '''I'Il,.r !kJI"U. onlo O/llclul H~'(lf'Jl" No, .M. IfJJ4, p. j6, and No, 72. 19J6, p, 37) 

(.') ,-4,. lllre·,..,1t "/",rd/Hr, Ilf lit,. """,I"", .. r tlllhf" dl.,,.,,,ht,,*,,,X I'N'W. millht btt held rr"INJn.~;h/efor isolalion expenseJ of its 0"'1 employees (crew). However. isolation 
"'I""u", III,. ntht'r 1111,.,.,,,,11"'101 ,rlll-.,/I,.r" ('lInnat ".. Ih ... 'IIh,t'cl fila ch,''1lt' (l1o:(lln."lh .. carr/t'r; Ihf','f' expen.feJ are lor tht rrawller hi1mf!'1j or/or the counlry 0/ 
JI., .. mhm'"I1!1nlf'/Jr.'Y (U'II()OllldClIHn'tJI'cl" NtI. I.H,/fJft"',p J!.I, anJNo. 141,19f'15.p. 57) 

(.II ,,"M'.' .fllClt tU l/rt •. ,,. ImlkU"J un" .,ltl" f"r 'rol Ito;.'''"1l on arrival a 11t'R r",u~.,'inR f,.,., "rtlliq~. and any olher charge.r not covered by the Regulalion.,. such OJ 

PHI" .1'41' .•• upy rtWlltr,'''1 "",rlllm,. prartlc', find Ih,. H"I:IIJ."imu art" ntJllIpplktlbl~> (WIIO qt1ldal Rocorm, No, 72, 1956, p. 37) 
4111 (1) It I.' ""'Ik"""'"'''''' til t'\tId or rl!n-;,'r I)(n'm,."t Ii". mrtlleal ~_:wm'nal;tJn rorrl .. d oul at an.v Ii", .. or'h~ day or nighl. The lerms 0/ Article 2", require thai health 
".,.flfll,... .• .• It,,11 ~ Inllld/,'{1 forlh ... lth anti mm"I,.,,.d M,,,hOlII ""'"y. Arrtmxt'mf'nl,' "hould he made to enable quarantine JnvictJ to do IhiJ at all t;me.r, porl;culorly in 
C""/'4"1., 111ft! Ih,.lfI'lltr ,-",rl.'. 0..,'0 (>!!idal Hrt·jwd,. No. 56. 11J_'4, p. 56, and No. 71. IP.M, p. 37) 

(.') An ",,,,,.,.,',, l'/It"'"',,r. a' Ih,. ""/,/",.,.r flI Ih" d" .. mharbnx (·,.,.w, "'i1o:hl M ht"lJ re.'pon.,;h/e for i,fOlation expenses of;ts own employees (crf!'H~. However, iJalat;on 
'''1,,,,,,,,,,1 IrJl' ",h"I" ,"'f'rnl,IIonal I,'m..-lI,.r" ('(lnnol M Ih,. .",h,,,,,,, of a d",ry:e tlRtI;"_" Ihp mrrl,.r; the." exPf!n.~es are Jar Ihe Iraveller h,mu/f or for the country 01 
In'''''~ITA'''II''' If) I"'Y (Wilt) 0111"",1 Nn·orJ.,. No_ I.U. IlJfJ4, p. 19. IIn,/ No, 143. l!.Iftj. p, j7) 
0) ,..,,...., .,,,,·11 'I' ,h.u .. ;""If, .• ".1 "" II ",,'/' 10,. tff)/ m,' .• ,mN on arrival a IltlR ""que.,ling (rt'e pralique. and anv other charges nol covered by Ihe Regulations. such as pori ciueJ, 
",..,. "'"II('r .• III tft.,,.IIIntf'/JrltI·II"t',,nJ Ih" H"J(ulllllorl.f ,'IV "01 O/JJl//('tlhl~, (WHO qUldal Rt('ords. No. 72. 19j6. p, 37) 

4J" (I) 1I ... ,JlIt Ihlm,,,n/rt,,,,,,u of ('f).,n'r/~.' 1It""d, orr IIllfJrotlCh;nll or hcn'e alrt'aJv r,.ached the pho.,eJ of con.mbd(llion or maintenance of a malaria eradicolion 
fHlINnllff"'" min' ",.,.,1", IflA,. "'t'I",ur,. .. "J-/"'f'~'''''' Ihl" imllorltlllOn of mtlla,.'a. (WHO Official Records, No. 87, 1958, p. 413) 

(.'J (0 /.r',.. .. "" tJrlK"",II"R In "",It".,,,,,,, arr"l' t/ltcl,HYJcudmN to a"a, fro", which mellaria htu been eradicated and where condilion" for tran..miss;on persiJI 
(tt"'I"t'lfl fITr'm' Mho wfluM l'nt/l('hI~' C;~'t In tow"" ,md IIIrrr'lorl" preunl (illle dcmg,.r,/ortrun,fmi,,,,lon. should he advised 10 lalce sparonloddaltrealmenl if they plan 10 
J/Jf'tkl "'~"I.f In I"" l'flu",,,,,,,II" A .• u,/dhlr Inl"mUllion or M'arnlnN mrd .,houid M Ril.,,.n to tht'st indi"idual., 0" enlry. 

(1" 1'h .. ",,.,1,, ·o/"I/I'·r'r.' """Ikm.tlhif' /IIr t'r"",., ol.,It,,,,, "fill d;rcrtlfl .fmlllid he adt>qull,,.(l· trained in thl! diagno.,u and lrealmenl o/malaria and in meaJure.r 0/ 
1'''''''''Ik,I'''''/'#H'/,uu. ()pf'l'tIlfJr" dlkl.,hl/wwner8 .,",1IIM "n.,urt' thaI tlU memher" ofl're'M'S o/ .• hlp,' and aircra.fltouching porls and a;rporl.' in malarious areas are subjecled 
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III .'U/~I1""·I/"U/,,,,,..ud'" ".,.",,,,r,,, Ihm"" a .,uitt.hlt' ~rlod ,,"timt. (WIIO Official Records. No. 135, IP64. p. 34 
(.1) I'rrwlt.' on tift '''''''-Hl"",,,.,1 WWd,llr' (1I,It,.rl#k", In",., mt'",lonrcJ;n Arlicle 84) .,hfJu/d nol b,. subjecledto any special meaflures in r,..~pect of malaria. Spedal 

,,,,,,,,I/un ,h.",M",. R""''' hI I",II"'llIwl., or 10:""111'.' of lrawll,.r" .'p"dfit'tlllndt"r Artldf' 84. (WHO (Nkial R,.coros, No. 87, 1958. p. 413, and No, 135. 1964, p. 34) 
(4) I-Ilm1f /II ,"",.",,,,,,,,, ',,/ur"'''/II''' un m"h,r'" rid Ifllravt'lIen, Ihrnugh ph,vsiciatU, Iravel afl,enls, airlines. ,hipping companies and other appropriate means, 

.. hoIlM~ I",",Ul/I,..I. (KIU"Hld,,1 Nt-c'onl,. No. ]/7, 1974. p. tU) 
(.1) Ihr H',.,.AI,· t'I,,,k-mtr,I"Il'I'ul Ht'mrcl puhh..h,." ewry war Inlormlllion on Ihe miliaria situation in the world. parlicular(v referring 10 malaria-free 

'·urmlr' ... 'I"'·,.. .... ,,,,·II1t'Itt· .. ollh" ~/ut'cut' ,It mlliar/ou" ('flu"'rlr.,/aret". "",I"rl,, impnrlrd ;"'0 malaria:/ree clIuntr;I!,!arecu. occurrence 0/ drug res;stanl malaria. and 
,,,,'111,/11111 " "tltl' .,"O"""N Ihe m"h,r,u f/u/rrhullo" 'It Ihf# _ .. ,rid. 

(ftJ '11" "",·ult,,,w, .. 4J11mu ('olk'"r"'ltll,h,. Jl!tln.,"'lInN of "ircmn, cflnlain"d in Annf'x VI 10 tht' Second Annotaled Edition oflhe Regul"'ion.!. are under review in the 
1I~"'IIIIf't ·h"It·,,1 ,I", ... I"I,,,,,-nl.l ('url'r'ttllnlllrltt"IIf1" mm' ~ lIh,,,in,.d./m,,. th,. D,vI.riu" a/Conlrol 0/ Tropical Oi.feases. World Heallh Organizalion. For special measuf'e3 
""I'"n,hI .. 1ft (orrl"m ,·"kNu""" flll"", .. ""rJ . . '" Arlld" R4. 

4' 'I (I) 1/".,llh (lIIn""'.,'""II,"'" uf ('oun,rle.' M'hjd, arr appmu('hJnR or hClw al,.t'tr,/v retrcht'd the phtl.,eJ of con.wlid,,'ion or maintenance of a malaria eradication 
1""'11'"'''''''' Iff",' ",.,..1,,, I"le ",,,(uu,·,,.' 'u~,,"'.,.nt Iht' ImIH,rt",ion olma/aria. (WIIO Oflidal Rt!Corth. No. 87. J 9j8. p. 413) 

(}I (I) P"'·.fOru (II'II/,no""ll I" ",tlla,.lou .• ""om t111f1 "m(·~t'dmR 10 art'fI.' lrum which malaria h(1.f been eradicaled and where condition., for transmission pers;sl 
(rr"t '/""'" "IY'I'I MoIkl M'fIflM IJI'dhc,h/l' Ci" .. In "'M'1lI m.t! Ih,.,.,./"r .. pr""t'nl (;u/t' da"Jo!t'r /i". Iran"mi.uion. should be adv;sedto talee sporontoddal treolment if they plan to 
"".",1 "'Nltt., I" lit," ("Jllnll'\' . .,,,,,. A .'IUIIIM,. Inlm'mt,lIon tJr M'ClrnlnR c(rrd .flh",IId bf' Riv,.n 10 Ihe .• e ind;",urual, on tntry. 
tlO Ih,. ",,.,hl'lll 01/11'",.., I'r'.Y/,o""hif' lor t'''''''-,' uf .rl"/u und aire.-rall .,holl/d bt ad"qutllr~v Irained in Ihe diagnosiS and treatment ofmtrlaria and in meaJures of personal 
1""phl'lmu ('I""'IImr,, "ltcl .,h'/If ..... n",., .'''''IIIM t'1I.,urt',hlli tI/I m"mh,.,.., of Crf'M'j' of .,h,ps and lIircrn(t IOIK'hin/{ ports and airports in malarious area! are subjected 10 
,'UI",,·\'ltC'I',""'IW,..ulml '1',.",,,, ... ,,, ,hmnll " .flUla"',. ",,"rHi ollimr. (WIIO OJ/kitl' H"'(mL,, No. 135. 1964. p. 34 
(t) """IIIU lin ,In In'rrlklllulk,1 ""Vt'Rc' (oth,.r Ilffln 1m", .. ", .. nll"nt'J ,,. Arnelt' X4) .,hould nol ht suhlrctnJ 10 any special ml!aJure.r in re.'1pecl ofma/ar;a. Special allen/;on 
,thuIIM I¥ Ill, ... n 10 IIft""I,",.,I."w »''11''1'.' ", lra"'""t'r.' .'ptd/i"d un."r Arlide 114. (WHU OOcial Records. No. 87, 1958, p. 413. and No, 135, /964. p. 34) 
(41 f./I .. ,." h' ,lluI'm'nlllr '"/o"","l1u,, lin ",lIlar'a ru' ,,, Ira",",I"r.'. IhrouNh phv"/dtllu, travel QKt'nts, a;rline8, shipping companies and other appropriale means. should be 
,,,,,.,,,,/inl ( .. IU) on, "" N""·Ohl,. N". )17, 1974, p. tH) 
( .• ' ,.",. .... ""A/" /-"I",I,'m",/djlln,' Nn'tJrcJ ItIIMI.,h,.., n .. ry )Jf'tlr ;"/umml;on fI" Iht' malaria .,f/ualion In the welrld, par'icultlr~v referrinK to malaria:free countries/areas, 
""·M"".·,, ul IhI' d'U',,'.I,.'n ",,,IIII'IOIU ('mlnlflt'.,!"r".". m"le,rla 'mporlt'tllnltJ md/(Jrlu~/reeC'ounlr;es/area!. occurrence o/drug reJislant mtrlaria. and including a m"p 
.fhm4''''Il/~ ,,,,,Iar/,, ,1I"nhull,." I" Ih,. M'mM. 
((jJ Ihr """,.",,,,,.,,,I.lI1on.' ,,,,m'!"mlll,,,h,. (1I.,ln.,,"(·II"1l olll/remll. contained In Annt'x Vila Iht' S,.c:ond Annolated Edilion ollhe Regulations. are under review In the light 0/ 
1~I'hlt'f'''' ''''''''/''I"",,nl., C'"".,nl '''/ftrm"""n "'tl\! Jtc. "h'fll",.d/h,m Ihr Ol";.,ion o/Conlml o/Tropical DiJuueJ. World Health Organization. For special measure.t 
tll'I,II, tilt/if In ".,"lIm ""''',II"r/t'., III "·rn",/I,.,.,,, .,,.,. A,."dt' H4. 

U ~ (I) m 7f'I""""'''' ,",, Inlm,III"',on fit' "",I"rill Inln rrod/,it-nl artoaJ. Jpeda/ measure.' should be applied 10 indiv;duals or groups of persons specified under Articie 
Hoi """""N In"" IImu M·h",... ",,,/111'1,, Itn''''nrl.''''"n 'JeClIr". 

(10 ,"I'/,ml'd",,, ·"f'/U "huuM ",. ItI.'·" I'Ntlln." mtuquito" In ,r"nllrr lona In Ihe c' .. nlrr,' whf're Ihe ahove-mentioned J:roups assemhle, 
(110 In In/",.".,IIfJlk,1 /hmll,.r lon",r. rtlmm"" ('(mImi ntc'tlWres .,hou/d ~ adoplt'd by the counlriel concerned 10 avoid the carrying o/",alariafro," one country 

lu ,,,,,,,It,,, 
(h') ,..,,/1 ,.,c·h"".:",,1 In/f""",,,,," un Iht' ,""",.mt"nl afpolHllalion RI'OUJI.I and on the su.,cept;hilily and resistance of anopheline veclorJ to inseclicides should be 

1n."llu,,.,1 (U II() INh-itll N",·orel." N". I."', 11)"4,1' .H) 
(.'J "'"r 'fl/() rN'f,n"n"nl'NI"',m,It".,I" 01 h\'~;'·n,. on .,hlp.r (lnd alrcrc~ft carryi"#: per"om talcing part ;n periodic masS congregations. see Annex V. page 61. 

4,,·"-"_.J' ....... WI .. , .......... I_'·_. __ ""-.......,H-""CI.nl 

4fI..., (I) If "It. "'lIh el"h tnuntry In dKldco "'hrlher a cutln"I'f of vactlnatlon aaliins' ytllow frver shall br required for Infants undrr ORr year of lae, after 
..... IRhln. Ih' rlak of Importallon of yC'lInw fnfr by un"l('tinltrd Inf.nt. IRllnl' the rf~k to the In fan. lrislna from .he "acciRation. In talr of 1 decision to 
"I('rlnl" , Ih' dolt of "1('('lne Ihould be the •• ml' for Infant. a. for Idul •• and should nol, under any clrcumslance~ be reducrd, (WHO Omcl.1 Record., No, 64, 
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19~~. 11 . 36) 
(2) In Iha Cl\~ o f .. rovllccimuion being recorded on II new ccnificll tc, tmvcl lcrs II rc udviscd to retni n the old ccnifi catc for len days , until the new ccn ifi catc is valid 

b 1..,<lr. (WII Omclnl Kcto,,~ . No. 87. 1958. p. 414) 
( ) Mud • ..:«1 sc.rvlcc.!l on oonrd IHcrchnn t ~h i ps (even where the shipll ' surgeons lI.rt officinls oflhc public health service) should nol be designated as approved centres 

(\)r the 11/.11 11t: "r In lcmllllof",1 CC I11fic ll tc8 ofvnccinlltion aSil insl yellow fever; they wou ld not comply wilh the requirements sct o ut in Appendix 2 s ince they would not be 
fII hUUlcd hi nil time In thc lcrrhor), oflhe Stale dC[!IignAting them. (WHO Official Records. No. 72. 19.56. p. 37. and No. 79. 1957. p. S 12) 

Su 1130 nn'C:II to Arti('lC'! 7." I', J4 • . ' .. 'IM~ J If I1'Imc Ihl'" fOlif wcck!4 have elnplIed since the voy,,&e beRlin. it wi ll slIrhce to give particulars for the lasl fOllr weeks. 
" " 41 If " ,,'re limn four weekll hlHlC ell'plIed "Inee the voy"ge begun. it w;U surhcc to give particulars for the Illst four weeks. 
\ Ir more Ihun fom wecklC have dupscd "incc the voyage began. it wi ll surhce to give particulars for the last four weeks. 
1'41 If IIltlre tlUHI fuur w(X! k~ luwe clllpsl."(t .II llIce the voy"ge beg"n. It will surhcc to give pllrti culor5 for the last four weeks. 

\ 1. ~ 1 .lh' \ \ IlIlhl' l 1\' , \1\ \'11'11. ,,1111,11 th"11 

u •• "'-I ,.h' \\11\ Ilhl .. 1111 ,,"1 .... ,.1111 1,IIlil 'd III (NIH' IHUII!.' H I rUI1). hUlled {II ,,"cll 

,t .. , ()nl)' the rf,C' n ,. , lunJ 10 Ihe una",fPded Iniernalionailiulth Megul.tlonl (1969) ue Included In Ihi.annel. 
' ''tl A''~.''"''''''''''''If_IIIIo'''.IoIll.'''''''It\H'''IhI .~"-.IIit_'It_"",.w ... ~I!t-.t.".«WItriftOWlMdl~ 
') .... AII .... ,.)o n.., ......... " I II_1M .......... ",,,,,HI .. ,, ;"'''. __ ''''. 110-. .. ilt ... ~ lI_mo •. oIun >howkl to. '-' by WWllllcl ""Itkir: Ful'Of* 

)~,o A,,~ .... h ,"" ...... " ' 11_10110 ...... ' .... " ...... 1At.1'" II . . .... '1"'10_. oM,lI'WIo!llnll'it""""'1fI """",1 "" II"", by twIIlNt OIoliMk t:llfIlI». 

'7 11 A"'" ." ........ ~ , .. It--................... I~' ;"I .... Il ..... _ . .. tM6lI~._ ....... """ .... lty_"""' .... "'"'''''t;w.,... 

\II'J AII"' .lIhl"'''''~ "f"_III ....... I ...... ''''' 'ftl'd lAllw . "",lotIlo_, '''lnWl 11_"" .... 111 ~btll .... ~WUftlrie.ll\Ilwdt£lInJfle. 

\ 1f '1 Ah""~liIw_""ooIlt_III""'''''_ ' ..... 1.....,.1 ........... ;._ ... -'..-...._ ......... -tlty-.-. ......... E-.-. 

Nh4 AlII" .... " 1M .... _ .. III "_IIIIo ... "'!. ..... 'flK.n...I "IM ll ,...lMll-. "'rMl_"".w>II u.. ...... ",," .... Ity ,_INt OIo"kk EUIUfI". 

1'II II AII ... ~hl .. ""_.,. "' ''_'"I .. I",II.III .. IfW(llIf,tt lftl ... ,...I ... Io_, ... nna!I\flIM'"' ....... ~""""'by' ... ~n...OIII.IoIe£~. 

fll\flAIt~~"I ... "" .... I ... "_III ........ I . ... II ..... I""t lAl .... ..... ,I.llj_ , MmWll~lNnft"'.twdd to. lI!N 1ty~riellIIIlwJI£lI~ 

I'Ill l Ilho o" III"" MI .... "111_1011 .. 11,,, I .... ~ "~',,"I IAIJ'w .",..I.0Il10_, Itif" ... lIlrMM"" ........ "",..... to. II"", Ity _ntlia OIIbk1e I!wure 

f\. I ' AIt ......... II .. _~ ..... _IO\Io ..... k ............ ~t .. IMI ........ _ .--.I_IIIO._WlwIo.I"" ...... .".~tNUoidI:EMlf'C 
f\ ~t .. "'h"" ... lIt .... "" .... I'_M .... "'I.""' ''''''IIWoiI .... I ... ''''''''kft. .. f_I_ .......... ''''''*tIMoIlWllIty CVolfltrietllllloldeF.wupt.. 

Mw. ," '''" ... IiII .... '''' ... ''I ''_I ...... I .... ~ ..... ,n...:I .thIt . f: .. Io_ ... _IIII_IIII" ..... '''''''''' ' ''''-' ItyQJ\Ontrieoout.oide f.1oIIOlt'f. 

1'17" AII~ .. ,1I11w .. ~ ..... 11I_1tI1o ..... I .... ~ """n.,.I IIII"' "~''''k-' """'" t~'"""'''' "" ...... bf:1IWd lIyCOOlnlrin Ullloid. t:.....,.. 
fllCtI} AII~ ... " 'M ""~ .. "11I_",Io ... .... I .... ~ .1'f'O ,,,"I '" ,"Il,...I.,k_, ...,.' .. 11" .. """ .... '" """",,1M ~ IJyroun,rieo ""I"''''' t;"""",. 

,.,q.. AdOllltd hy Ihe IwtnlY.Uytnlh \\/orld IInUh A!I~tlmbly In rHolution WIIA27.4S (\vIIO Official Me(ords, No. 217,1974, pp. 21, 68, .nd 71). See Arlide 84, 
for •.. 1. p. JK. 

1'It... An eX lsllIlQ ship is onc ror which Ihe l:eel w!t& laid or whieh is in service prior 10 the dale of publication ofthcsc standards (26 July 1974; sec Week~v 
ti,ldem l,, /n~I"iI/ H"'Ir"/. 49 ' 256·25K ( 1974». 
1 f\~ 3 hI!' 1III IUIl(U' IS of fUM lind wllter surply. sec World IIc3lth Orgn ni znlion (1967) e,i/de 10 Ship S<milalion, Gt.."nCV3. 
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t'or "II Mfl(lCI.II of food Imd witter lIullll ly. sec World Il en lth Orguni zulion (1967) GuIde 10 Ship St.mi/al;on, Geneva. 
7111l Fur 1111 ".~pCCI!I of f{ .... KI 'UI" wltler 1I 1I1)ply. sec World Ileulth Orgttni Zalion (1967) GuIde 10 Ship Simi/ulion. Geneva. 

7 • " or h Il ItSIX'(' L..i or f,oo<l nnd wit ter IIupplY.llce World Il cA lth Organization (1 967) GIll/de 10 Ship S",r;wI;o" , Geneva. 
7~1Ii The WII O "uhllcfuion Inlemallollil l Med ical Ouidcfor Ships, 2nd cd. (Geneva, /988) may serve as a !xu;s for minimum requirements. 
7h1O An coclsI1I18111up Is one for wh ich Ihe keel was h,id or which is in service prior 10 the date ofpuhli cation ofthcsc standards (26 July 1974; sec Weekly 
t{'/d"m/{)/"~Iro/ H"Ym/40: 2 6·25R ( 1974 )). 
7 1I ,c"ond Annolalod Ed ll ion of lhc Intcmalionaillcil lth l{e~ulalions (1969). 



FIFTY-EIGHTH WORLD HEALTH ASSEMBLY WHA58.3 

Agenda item 13.1 23 May 2005 

Revision of the International Health Regulations 

The Fifty..:ighth World Health Assembly, 

Having considered the draft revised International Health Regulations;' 

Having regard to articles 2(k), 21(a) and 22 of the Constitution of WHO; 

Recalling references to the need for revising and Updating the International Health Regulations 
in resolutions WHA48.7 on revision and updating of the International Health Regulations, WHAS4.14 
on global health security: epidemic alert and response, WHA55.16 on global public health response to 
natural occurrence, accidental release or deliberate use of biological and chemical agents or 
radionuclear material that affect health, WHA56.28 on revision of the International Health 
Regulations, and WHA56.29 on severe acute respiratory syndrome (SARS), with a view to responding 
to the need to ensure global public health; 

Welcoming resolution 5813 of the United Nations General Assembly on enhancing capacity 
building in global public health, which uoderscores the importance of the International Health 
Regulations and urges that high prioriry should be given to their revision; 

Affirming the continuing importance of WHO's role in global outbreak alen and response to 
public health events, in accordance with its mandate; 

Underscoring the continued importance of the International Health Regulations as the key 
global instrument for protection against the international spread of disease; 

Commending the successful conclusion of the work of the Intergovernmental Working Group 
on Revision of the International Health Regulations. 

'S«_A5&-4. 
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I. ADOPTS the revised International Health Regulations attached to this resolution, to he referred 
to as the "International Health Regulations (2005),,; 

2. CALLS UPON Member States and the Director-General to implement fully the International 
Health Regulations (2005), in accordance with the purpose and scope set out in Article 2 and the 
principles embodied in Article 3; 

3. DECIDES, for the purposes of paragraph I of Article 54 of the International Health Regulations 
(2005), that States Parties and the Director-General shall submit their fir<! report to the Sixty-first 
World Health Assembly, and that the Health Assembly shall on that occasion consider the schedule for 
the submission of further such reports and the first review on the functioning of the Regulations 
pursuant to paragraph 2 of Article 54; 

4. FURTHER DECIDES that. for the purposes of paragraph I of Article 14 of the International 
Health Regulations (2005), the other competent intergovernmental organizations or international 
bodies with which WHO is expected to cooperate and coordinate its activities, as appropriate, include 
the following: United Nations, International Labour Organization, Food aod Agriculture Organization, 
International Atomic Energy Agency, International Civil Aviation Organization, International 
Maritime Organization, International Committee of the Red Cross, International Federation of Red 
Cross and Red Crescent Societies, International Air Transport Association, International Shipping 
Federation, and Office Intemational des Epizooties; 

5. 

6. 

1 

URGES Mernber States: 

(I) to build, strengthen and maintain the capacities required under the International Health 
Regulations (2005), and to mobilize the resources necessary for that purpose; 

(2) to collaborate actively with each other and WHO in accordance with the relevant 
provisions of the International Health Regulations (2005), so as to ensure their effective 
implementation; 

(3) to pro,;de support to developing countries and countries with economies in transition if 
they so request in the building. strengthening and maintenance of the public health capacities 
required under the International Health Regulations (2005); 

(4) to take all appropriate measures, pending entry into force of the International Health 
Regulations (2005), for furthering their purpose and evenrual implementation, including 
de'.elopment of the necessary public health capacities and legal and administrative pro,;sions, 
and, in particular, to initiate the process for introdUCing use of the decision instnunent contained 
in Anna 2; 

REQUESTS the Director-General: 

(I) to give prompt notification of the adoption of the International Health ReguIations (2005) 
in accordance "'ith paragraph I of Article 65 thereof; 

(2) to inform other ~ent inteTgo\emmental organizations or international bodies of the 
adoption of the Internanonal Health Regulanons (2005) and, as appropriate, to cooperate ,.ilb 
them in the updanng of their norms and standards and to coordmate ",ilb them the acD,ities of 
\\ 1iO under the international Heahb Regulations (2005 ) ,.ilb a ,icw to ensuring the applicatioo 
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of adequate measures for the protection of public health and strengthening of the global public
health response to the international spread of disease; 

(3) to transmit to the International Civil Aviation Organization (ICAO) the recommended 
changes to the Health Part of the Aircraft General Declaration,' and, after completion by ICAO 
of its revision of the Aircraft General Declaration, to inform the Health Assembly and replace 
Annex 9 of the International Health Regulations (2005) with the Health Part of the Aircraft 
General Declaration as revised by ICAO; 

(4) to build and strengthen the capacities of WHO to perform fully and effectively the 
functions entrusted to it under the International Health Regulations (2005), in particular through 
strategic health operations that provide support to countries in detection and assessment of, and 
response to, public health emergencies; 

(5) to collaborate with States Parties to the International Health Regulations (2005), as 
appropriate, including through the provision or facilitation of technical cooperation and 
logistical support; 

(6) to collaborate with States Parties to the extent possible in the mobilization of financial 
resources to provide support to developing countries in building, strengthening and maintaining 
the capacities required under the International Health Regulations (2005); 

(7) to draw up, in consultation with Member States, guidelines for the application of health 
measures at ground crossings in accordance with Article 29 of the International Health 
Regulations (2005); 

(8) to establish the Review Committee of the International Health Regulations (2005) in 
accordance with Article 50 of these Regulations; 

(9) to take steps inunediately to prepare guidelines for the implementation and evaluation of 
the decision instrument contained in the International Health Regulations (2005), including 
elaboration of a procedure for the review of its functioning, which shall be submitted to the 
Health Assembly for its consideration pursuant to paragraph 3 of Article 54 of these 
Regulations; 

(10) to take steps to establish an IHR ROSIer of Experts and to in,;te proposals for its 
membership. pursuant 10 Article 47 of the International Health Regulations (2005). 

I eo.:..n- ,>.5&41 Add.l. 

J 
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INTERNATIONAL HEALTH REGULATIONS (2005) 

PART 1- DEFINITIONS, PURPOSE AND SCOPE, PRINCIPLES AND 
RESPONSIBLE AUTHORITIES 

Article J Definitions 

1. For the purposes of the International Health Regulations (hereinafter the "IHR" or 
"Regulations"): 

"affected" means persons, baggage, cargo, containers, conveyances, good~ postal parcels or 
human remains that are infected or contaminated, or carry sources of infection or contamination, so as 
to constitute a public health risk; 

"affected area" means a geographicallocarion specifically for which health measures have been 
recommended by WHO under these Regulations; 

"aircraft" means an aircraft making an international voyage; 

"airport" means any airport where international flights arrive or depart; 

"'amvaIU of a conveyance means: 

(a) in the case of a seagoing vessel, arrival or anchoring in the defined area of a port; 

(b) in the case of an aircraft, arrival at an airport; 

(c) in the case of an inland navigation vessel on an international voyage, arrival at a point of 
entry; 

(d) in the case of a train or road vebicle, arrival at a point of entry; 

"baggage" means the personal effects of a traveller; 

"cargo" means goods carried on a conveyance or in a container; 

"competent authority" means an authority responsible for the implementation and application of 
health measures under these Regulations; 

"container'" means an article of trnnspon equipment: 

(a) of a permanent character and accordingly strong enough 10 be suitable for repeated use; 

(b) specially designed to facilitate the carriage of goods by one or more modes of transport, 
without intermediate reloadmg; 

(cl fined ... ith oo.·ices permining its ready bandling, panicuIarfy its transfer from one mode 
of transport to another; and 
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(d) specially designed as to be easy to fill and empty; 

"container loading area" means a place or facility set aside for containers used in international 
traffic; 

'~contamination" means the presence of an infectious or toxic agent or matter on a human or 
animal body surface, in or on a product prepared for consumption or on other inanimate objects, 
including conveyances, that may constitute a public health risk; 

"conveyance" means an aircrnft, ship, train, road vehicle or other means of trnnsport on an 
international voyage; 

"conveyance operator" means a natural or legal person in charge of a conveyance or their agent; 

"crew" means persons on board a conveyance who are not passengers; 

"decontamination" means a procedure whereby health measures are taken to eliminate an 
infectious or toxic agent or maner on a human or animal body surface, in or on a product prepared for 
consumption or on other inanimate objects, including conveyances, that may constiture a public health 
risk; 

"departure" means, for persons, baggage, cargo, conveyances or goods, the act of leaving a 
territory; 

"deraning" means the procedure whereby health measures are taken to control or kill rodent 
vectors of human disease present in baggage, cargo, containers, conveyances, facilities, goods and 
postal parcels at the point of entry; 

"Director-Generar means the Director-General of the World Health Organization; 

"disease" means an illness or medical condition, irrespective of origin or source, that presents or 
could present significant harm to bumans; 

"disinfection" means the procedure wbereby health measures are taken to control or kiU 
infectious agents on a human or animal body surface or in or on baggage, cargo, containers, 
COD\"eyances, goods and postal parcels by direct exposure to chemical or pbyslC3l agents; 

~disinsection" means the procedure whereby health measures are taken to cootrol or kill the 
insect vectors of human diseases present in baggage., cargo, containers. COO'"~-ances. goods and postal 
parcels; 

"e."ent" means a manifestation of disease or an occurteDce thai creates a po<entiaJ for dIsease; 

"free pratique'" means penrussioo for a shsp to enter a port, embart or disembark, dtscharge or 
load cargo or stores; permissooo for an aircraft. after landing. to embart or dIsembark, dtscharge or 
load cargo or stor<:s; and permission for a ground transport , .. bicle. upon arm"3l, 10 embart or 
dJSembark, discbarJ!e or load cargo or stores; 

"goods" mean tangible products, including animals and plants, transported on an international 
,"o)"ge, mcludirtg for unhzaooo on board a con\"C»'3II<X; 

• 
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"ground crossing" means a point of land entry in a State Party, including one utilized by road 
vehicles and trains; 

"ground transport vehicle" means a motorized conveyance for overland transport on an 
international voyage, including trains, coaches, lorries and automobiles; 

"health measure" means procedures applied to prevent the spread of disease or contamination; a 
health measure does not include law enforcement or security measures; 

"ill person" means an individual suffering from or affected with a physical ailment that may 
pose a public health risk.; 

"infection" means the entry and development or multiplication of an infectious agent in the 
body of humans and animals that may constitute a public health risk.; 

"inspection" means the examination, by the competent authority or under its supervision, of 
areas, baggage, containers, conveyances, facilities, goods or postal parcels, including relevant data and 
documentation, to determine if a public health risk exists; 

'"international traffic'" means the movement of persons, baggage, cargo, containers, 
conveyances, goods or postal parcels across an international border, including international trade; 

"international voyage" means: 

(a) in the case of a conveyance, a voyage between points of entry in the territories of more 
than one State, or a voyage between points of entry in the territory or territories of the same 
State if the conveyance has contacts with the territory of any other State on its voyage but only 
as regards those contacts; 

(b) in the case of a traveller, a voyage involving entry into the territory of a State other than 
the territory of the State in which that traveller commences the voyage; 

"intrusive" means possibly provoking discomfort through close or intimate contact or 
questionin g; 

"invasive" means the puncture or incision of the skin or insertion of an instrument or foreign 
material into the body or the examination of a body caviry. For the purposes of these Regulations, 
medical examination of the ear, nose aod mouth. temperature assessment using an ear, oral or 
cutaneous thermometer, or thermal imaging; medical inspection; auscultation; external palpation; 
retinoscopy; extemal collectiOll of urine, faeces or saliva samples; external measurement of blood 
pressure; and electrocardiography shall be considered to be non-in, ... ive; 

"isolation~ means separation of ill or contaminated petsons or affected baggage, containers, 
conveyances., goods or postal parcels from others in sucb a manner as to pre'ient the spread of 
infection or contamination; 

"medical examination" means the preliminary ~ of a person by an authorim health 
worker or by a person under the d,rect supervision of the c~cnI authoriry, to determine the 
person"s health status and potential public health risk to others. and may include the scrutmy of health 
documents. and a physical examinanon ,.hen justified by the cin:umstances of the indi,ldual case; 
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"National IHR Focal Point" means the national centre, designated by each State Party, which 
shall be accessible at all times for communications with WHO IHR Contact Points under these 
Regulations; 

"Organization" or "WHO" means the World Health Organization; 

"permanent residence" has the meaning as determined in the national law of the State Party 
concerned; 

"personal data" means any information relating to an identified or identifiable natural person; 

"point of entry" means a passage for international entry or exit of travellers, baggage, cargo, 
containers, conveyances, goods and postal parcels as well as agencies and areas providing services to 
them on entry or exit; 

"port" means a seaport or a port on an inland body of water where ships on an international 
voyage arrive or depart; 

"postal parcel" means an addressed article or package carried internationally by postal or 
courier services; 

"public health emergency of international concern" means an extraordinary event which is 
determined, as provided in these Regulations: 

(i) to constitute a public health risk to other States through the international spread of disease 
and 

(ii) to potentially require a coordinated international response; 

"public health observatioo" means the monitoring of the health status ofa traveller over time for 
the purpose of determining the risk of disease transmission; 

"public health risk" means a likelihood of an event that may affect adversely the health of 
human populations, ,.,th an emphasis on one which may spread internationally or may present a 
serious aod direct danger; 

"quarantine" means the restriction of acti,ities and'or separation from others of suspect persons 
who are 110( i II or of SUSpect baggage, containers, COO\'cyances or goods in sucb a manner as to !l='ent 
the possible spread of infectiOll or contamination; 

"recommendation" and "recornrnende<r refer to temporary or standing recommendations issued 
under these Regulations; 

"reservoir" means an animal plant or substance in .. hicb an infectious agent normally Ji\'CS aod 
.. hose presence may consntute a publIC health nsk.; 

"road vehicle" means a ground transport ~ehicle other than a tram; 

"5Cientific e."idence" means information furnishing a Ie\-el of proof based 00 the established and 
accepted methods of sciet>=. 

• 
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"scientific principles" means the accepted fundamental laws and facts of nature known through 
the methods of science; 

"ship" means a seagoing or inland navigation vessel on an international voyage; 

"standing recommendation" means non-binding advice issued by WHO for specific ongoing 
public health risks pursuant to Article 16 regarding appropriate health measures for routine or periodic 
application needed to prevent or reduce the international spread of disease and minimize interference 
with international traffic; 

"surveillance" means the systematic ongoing collection, collation and analysis of data for public 
health purposes and the timely dissemination of public health information for assessment and public 
health response as necessary; 

"suspect" means those persons, baggage, cargo, containers, conveyances, goods or postal 
parcels considered by a State Party as having been exposed, or possibly exposed, to a public health 
risk and that could be a possible source of spread of disease; 

"temporary recommendation" means non-binding advice issued by WHO pursuant to Article 15 
for application on a time-limited, risk-specific basis, in response to a public health emergency of 
international concern, so as to prevent or reduce the international spread of disease and minimize 
interference with international traffic; 

"temporary residence" has the meaning as determined in the national law of the State Party 
concerned; 

"traveller" means a natural person undertaking an international voyage; 

"vector" means an insect or other animal which normally transports an infectious agent that 
constitutes a public health risk; 

"verification" means the provision of information by a State Party to WHO confirming the 
starus of an event within the territory or territories of that State Party; 

"\\'HO IHR Contact Point" means the unit within \\'HO which shall be accessible at all times 
for communications with the National IHR Focal PoinL 

2. Unless otherwise specified or determined by the context, reference to these Regulations includes 
the annexes thereto. 

Anicle 1 PUrp<Jst! and JCOpe 

The purpose and scope of these Regulations are to prevent, protect against, control and pro,ide 
a public health response to the international spread of disease in ways that are commensurate wtth and 
restricted to public health risks, and which .void unnecessary interference with international traffic 
and trade. 
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Article 3 Principles 

I. The implementation of these Regulations shall be with full respect for the dignity, human rights 
and fundamental freedoms of persons. 

2. The implementation of these Regulations shall be guided by the Charter of the United Nations 
and the Constitution ofthe World Health Organization. 

3. The implementation of these Regulations shall be guided by the goal of their universal 
application for the protection of all people of the world from the international spread of disease. 

4. States have, in accordance with the Charter of the United Nations and the principles of 
international law, the sovereign right to legislate and to implement legislation in pursuance of their 
health policies. In doing SO they should uphold the purpose of these Regulations. 

Article 4 Responsible authorities 

I. Each State Party shall designate or establish a National IHR Focal Point and the authorities 
responsible within its respective jurisdiction for the implementation of health measures under these 
Regulations. 

2. National IHR Focal Points shall be accessible at all times for communications with the WHO 
IHR Contact Points provided for in paragraph 3 of this Article. The functions of National IHR Focal 
Points shall include: 

(a) sending to WHO IHR Contact Points, on behalf of the State Party concerned, urgent 
communications concerning the implementation of these Regulations, in particular under 
Articles 6 to 12; and 

(b) disseminating infonnation to, and consolidating input from, relevant sectors of the 
administration of the State Party concerned, including those responsible for surveillance and 
reporting, points of entry, public health services. clirties and hospitals and other government 
departments. 

3. \\'HO shall designate IHR Contact Points, which shall be accessible at all times for 
comnwnications with National IHR Focal Points. WHO IHR Contact Points shan send urgent 
comnwnications concerning the implementation of these Regulations. in particular under Anicles 6 10 

12. to the SationallHR Focal Point of the States Parties concerned \Ii'HO IHR Contact Points may be 
designated by \Ii'HO at the headquarters or at the regional1evel of the Organization. 

4. States Parties shall provide \\ 'HO ",ith contact details of their National IHR Focal Point and 
WHO shall provide States Parties .. ith contact details of WHO IHR Contact Points. 'These contact 
details shall be continuously updated and annually confirmed. WHO shall make a''llilable to all States 
Parnes the contact details of SationaJ IHR Focal Points it n:cei"es pursuant to thIS Article. 

I. 
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PART II - INFORMATiON AND PUBLIC HEALTH RESPONSE 

Article 5 Surveillance 

I. Each State Party shall develop, strengthen and maintain, as soon as possible but no later than 
five years from the entry into force of these Regulations for that State Party, the capacity to detect, 
assess, notify and report events in accordance with these Regulations, as specified in Annex I. 

2. Following the assessment referred to in paragraph 2, Part A of Annex I, a State Party may 
report to WHO on the basis of a justified need and an implementation plan and, in so doing, obtain an 
extension of two years in which to fulfil the obligation in paragraph I of this Article. In exceptional 
circumstances, and supported by a new implementation plan, the State Party may request a further 
extension not exceeding two years from the Director-General, who shall make the decision, taking into 
account the technical advice of the Committee established under Article 50 (hereinafter the "Review 
Committee"). After the period mentioned in paragraph I of this Article, the State Party that has 
obtained an extension shall report annually to WHO on progress made towards the full 
implementation. 

3. WHO shall assist States Parties, upon request, to develop, strengthen and maintain the 
capacities referred to in paragraph I of this Article. 

4. WHO shall collect information regarding events through its surveillance activities and assess 
their potential to cause international disease spread and possible interference with international traffic. 
Information received by WHO under this paragraph shall be handled in accordance with Articles II 
and 45 where appropriate. 

Article 6 Notification 

I. Each State Party shaD assess events occurring within its territory by using the decision 
instrument in Annex 2. Each State Party shall notify WHO, by the most efficient means of 
communication available, by way of the National IHR Focal Point, and within 24 hours of assessment 
of public health information, of all events whicb may constitute a public health emergency of 
international concern within its territory in accordance with the decision instrument, as well as any 
health measure implemented in response to those events. If the notification received by WHO involves 
the competency of the International Atomic Energy Agency (IAEA), WHO shall immediately notify 
the IAEA. 

2. Following a notification, a State Party shall continue to communicate to WHO timely, accurate 
and sufficiently detailed public health information available to it on the notified event, where possible 
including case definitions, laboratory results, source and I)'pe of the risk, number of cases and deaths, 
conditions affecting the spread of the disease and the bealth measures ernployed; and report, ",hen 
necessary, the dIfficulties faced and support needed in responding to the potential public bealth 
emergency of international concern. 

Article 7 In/ormation-sharing during ,,1JeIfH?CIed or urrusuaJ JllIblic health ewntt 

If a State Party bas evidence of an unexpected 01' wltlSll8l public bealth event .. ithin its territory, 
irrespecti\'C of origin 01' source, .. hich may constitute a publIC health emergency of international 
coocem, il shall prn\·ide to WHO all relevant public health information. In such a case, the prmisions 
of Article 6 shall apply in full. 
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Article 8 Consultation 

In the case of events occurring within its territory not requiring notification as provided in 
Article 6, in particular those events for which there is insufficient information available to complete 
the decision instrument, a State Party may nevertheless keep WHO advised thereof through the 
National lHR Focal Point and consult with WHO on appropriate health measures. Such 
communications shall be treated in accordance with paragraphs 2 to 4 of Article II. The State Party in 
whose territory the event has occurred may request WHO assistance to assess any epidemiological 
evidence obtained by that State Party. 

Article 9 Other reports 

I. WHO may take into account reports from sources other than notifications or consultations and 
shall assess these reports according to established epidemiological principles and then communicate 
information on the event to the State Party in whose territory the event is allegedly occurring. Before 
taking any action based on such reports, WHO shall consult with and attempt to obtain verification 
from the State Party in whose territory the event is allegedly occurring in accordance with the 
procedure set forth in Article 10. To this end, WHO shall make the information received available to 
the States Parties and only where it is duly justified may WHO maintain the confidentiality of the 
source. This information will be used in accordance with the procedure set forth in Article II. 

2. States Parties shall, as far as practicable, inform WHO within 24 hours of receipt of evidence of 
a public health risk identified outside their territory that may cause international disease spread, as 
manifested by exported or imported: 

(a) human cases; 

(b) vectors which carry infection or contamination; or 

(c) goods that are contaminated. 

Article /0 Vmfication 

I. WHO shall request, in accordance with Article 9, verification from a State Party of reportS from 
sources other than no!ifications or consultations of events which may constitute a public health 
emergency of international coocem allegedly occurring in the State's territory. In such cases, WHO 
shall inform the Stale Party concerned regarding the reportS it is seeking to verify. 

2. Pursuant to the foregoing paragraph and to Article 9, each State Party, when requested by 
WHO, shall verify and pro\lde: 

II 

(a) ",ithin 24 houn, an initial reply to, 01" acknowledgement of, the request from \\'HO; 

(b) .. ithin 24 houn, a\-ailable public health infonnation 00 the status of C\'Cllts referred to in 
\\ 'HO's request; and 

(e) information to WHO in the context of an assessment undeT Arocle 6, including relev""l 
information 3S ~bed m that Article. 
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3. When WHO receives information of an event that may constitute a public health emergency of 
international concern, it shall offer to COllaborate with the State Party concerned in assessing the 
potential for international disease spread, possible interference with international traffic and the 
adequacy of control measures. Such activities may include collaboration with other standard-setting 
organizations and the offer to mobilize international assistance in order to support the national 
authorities in conducting and coordinating on-site assessments. When requested by the State Party, 
WHO shall provide information supporting such an offer. 

4. If the State Party does not accept the offer of collaboration, WHO may, when justified by the 
magnitude of the public health risk. share with other States Parties the information available to it, 
whilst encouraging the State Party to accept the offer of collaboration by WHO, taking into account 
the views of the State Party concerned. 

Article II Provision of information by WHO 

I. Subject to paragraph 2 of this Article, WHO shall send to all States Parties and, as appropriate, 
to relevant intergovernmental organizations, as soon as possible and by the most efficient means 
available, in confidence, such public health information which it has received under Articles 5 to 10 
inclusive and which is necessary to enable States Parties to respond to a public health risk. WHO 
should communicate information to other States Parties that might help thern in preventing the 
occurrence of similar incidents. 

2. WHO shall use information received under Articles 6 and 8 and paragraph 2 of Article 9 for 
verification, assessment and assistance purposes under these Regulations and, unless otherwise agreed 
with the States Parties referred to in those provisions, shall not make this information generally 
available to other States Parties, until such time as: 

(a) the event is determined to constitute a public health emergency of international concern in 
accordance with Article 12; or 

(b) information evidencing the international spread of the infection or contamination has 
been continned by WHO in accordance witb established epidemiological principles; or 

(c) there is evidence that: 

(i) control measwes against the international spread are unlikely to succeed because of 
the nature of the contamination, disease agent, vector or reservoir; or 

(ii) the State Party lacks sufficient operational capacity to carry out necessary measures 
to prevent further spread of disease; or 

(d) the nature and scope of the internanonal movement of travellers, baggage, cargo, 
containers, conveyances, 800ds or postal parcels that may be affected by the infection or 
contamination requires the immediate application of imernational control measures. 

3. WHO shall consult with the State Party in "'hose territory the event is occurrin8 as to its intent 
to make information ", .. ilable under this Article. 

4. When information received by \\ 1fO under paragraph 2 of this Article is made available to 
States Pames in accordance ",ith these Regulations, WHO may also make it a>AiIabIe to the public if 
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other information about the same event has already become publicly available and there is a need for 
the dissemination of authoritative and independent information. 

Article 12 Determination of a public health emergency of international concern 

I. The Director-General shall determine, on the basis of the information received, in particular 
from the State Party within whose territory an event is occurring, whether an event constitutes a public 
health emergency of international concern in accordance with the criteria and the procedure set out in 
these Regulations. 

2. If the Director-General considers, based on an assessment under these Regulations, that a public 
health emergency of international concern is occurring, the Director-General shall consult with the 
State Party in whose territory the event arises regarding this preliminary determination. Ifthe Director
General and the State Party are in agreement regarding this determination, the Director-General shall, 
in accordance with the procedure set forth in Article 49, seek the views of the Committee established 
under Article 48 (hereinafier the "Emergency Committee") on appropriate temporary 
recommendations. 

3. If, following the consultation in paragraph 2 above, the Director-General and the State Party in 
whose territory the event arises do not come to a consensus within 48 hours on whether the event 
constitutes a public health emergency of international concern, a determination shall be made in 
accordance with the procedure set fortb in Article 49. 

4. In determining whether an event constitutes a public health emergency of international concern, 
the Director-General shall consider: 

(a) information provided by the State Party; 

(b) the decision insrrument contained in Annex 2; 

(c) the advice of the Emergency Comminee; 

(d) scientific principles as well as the available scientific evidence and other relevant 
information; and 

(e) an assessment of the risk to human health. of the risk of international spread of disease 
and of the risk of interference with international traffIC. 

S. If the Director-General, following consultations ,.ith the State Party within whose territory the 
public health emergency of imernational concern has occurred, consideTs that a public health 
emergency of international concern has ended, the Director-General shall take a decision in 
accordance ... ,th the procedure set out in Article 49. 

Anick 13 Public health respome 

I. Each State Party shall dneJop, strengthen and maintain, as soon as possible bus no latel' than 
five years from the entry inID force of these R~ations for that Swr Party, the capacity ID respond 
promptly and cffecti>dy 10 public health nsks and public heahh ClllCf!!enclCS of internatiooal concern 
as set out in Annex I. \\ 1fO shall pubhsh. in consultanon "'ith Member States. @Uidelincs to support 
States Parties m the cbelopmrnt of publoc health re;ponsc capacines. 

14 
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2 Following the assessment referred to in paragraph 2, Part A of Annex I, a State Party may 
report to WHO on the basis of a justified need and an implementation plan and, in so doing, obtain an 
extension of two years in which to fulfil the obligation in paragraph I of this Article. In exceptional 
circumstances and supported by a new implementation plan, the State Party may request a funher 
extension not exceeding two years from the Director.(Jeneral, who shall make the decision, taking into 
account the technical advice of the Review Committee. After the period mentioned in paragraph I of 
this Article, the State Party that has obtained an extension shall report annually to WHO on progress 
made towards the full implementation. 

3. At the request of a State Party, WHO shall collaborate in the response to public health risks and 
other events by providing technical guidance and assistance and by assessing the effectiveness of the 
control measures in place, including the mobilization of international teams of experts for on-site 
assistance, when necessary. 

4. If WHO, in consultation with the States Parties concerned as provided in Article 12, determines 
that a public health emergency of international concern is occurring, it may offer, in addition to the 
support indicated in paragraph 3 of this Article, further assistance to the State Party, including an 
assessment of the severity of the international risk and the adequacy of control measures. Such 
collaboration may include the offer to mobilize international assistance in order to support the national 
authorities in conducting and coordinating on-site assessments. When requested by the State Party, 
WHO shall provide information supporting such an offer. 

5. When requested by WHO, States Parties should provide, to the extent possible, support to 
WHO-eoordinated response activities. 

6. When requested, WHO shall provide appropriate guidance and assistance to other States Parties 
affected or threatened by the public health emergency of international concern. 

Anicle 14 Cooperation of WHO with intergovernmental organizations 
and international bodies 

I. WHO shall cooperate and coordinate its acttVltJeS, as appropriate, with other competent 
intergovernmental organizations or international bodies in the implementation of these Regulations, 
including through the conclusion of agreements and other similar arrangements. 

2. In cases in which notification or veriftcation of, or response to, an event is primarily ",;thin the 
competence of other intergovernmental organizations or international bodies, WHO shall coordinate 
its activities with such organizations or bodies in order to ensure the application of adequate measures 
for the protection of public health. 

3. Notv.;thstanding the foregoing, nothing in these Regularions shall preclude or limit the 
provision by WHO of advice, support, or technical or other assistance for public health pwposcs. 

PART 111- RECOM~fDiDATIO:'oiS 

Anicle 15 T emporaTy recommendatiortt 

I. If it has been determined in accordance with Article 12 that a public heahh emergency of 
international concern is occurring. the Din:ctor-General shall issue temporary recommendations in 
accordance ",·ith the procedure set out in Article 49. Such temporary recommendations may he 
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modified or extended as appropriate, including after it has been determined that a public health 
emergency of international concern has ended, at which time other temporary recommendations may 
be issued as necessary for the purpose of preventing or promptly detecting its recurrence. 

2. Temporary recommendations may include health measures to be implemented by the State 
Party experiencing the public health emergency of international concern, or by other States Parties, 
regarding persons, baggage, cargo, containers, conveyances, goods andlor postal parcels to prevent or 
reduce the international spread of disease and avoid unnecessary interference with international traffic. 

3. Temporary recommendations may be terminated in accordance with the procedure set out in 
Article 49 at any time and shall automatically expire three months after their issuance. They may be 
modified or extended for additional periods of up to three months. Temporary recommendations may 
not continue beyond the second World Health Assembly after the determination of the public health 
emergency of international concern to which they relate. 

Anicle 16 Standing recommendations 

WHO may make standing recommendations of appropriate health measures in accordance with 
Article 53 for routine or periodic application. Such measures may be applied by States Parties 
regarding persons, baggage, cargo, containers, conveyances, goods and/or postal parcels for specific, 
ongoing public health risks in order to prevent or reduce the international spread of disease and avoid 
unnecessary interference with international traffic. WHO may, in accordance with Article 53, modifY 
or terminate such recommendations, as appropriate. 

Anicle 17 Criteria for recommendations 

When issuing, modifYing or terminating temporary or standing recommendations, the Director
General shall consider: 

(a) the views of the States Parties directly concerned; 

(b) the advice of the Emergency Committee or the Review Committee, as the case may he; 

(c) scientific principles as well as available scientific evidence and information; 

(d) health measures that, on the basis of a risk assessment appropriate to the circumstances, 
are not more restrictive of international traffic and trade and are not more intrusive to persons 
than reasonably available alternatives that would achieve the appropriate te-·el of health 
protection; 

(e) relevant international standards and instruments; 

(I) acti\ities undertaken by other re",,'8IlI intergovernmental organizations and international 
bodies; and 

(g) other appropriate and specifIC information rele\1lIlt to the C\'enL 

With respect to temporary recommendations, the considcntion by the Director-General of 
subparagnphs (e) and (I) of this Article may be subject to limitations imposed by urgent 
Cllcumstances. 

J' 
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Article 18 Recommendations with respect /0 persons, baggage, cargo, containers, conveyances, 
goods and postal parcels 

\. Recommendations issued by WHO to States Parties with respect to persons may include the 
following advice: 

- no specific health measures are advised; 

- review travel history in affected areas; 

- review proof of medical examination and any laboratory analysis; 

- require medical examinations; 

- review proof of vaccination or other prophylaxis; 

- require vaccination or other prophylaxis; 

- place suspect persons under public health observation; 

- implement quarantine or other health measures for suspect persons; 

- implement isolation and treatment where necessary of affected persons; 

- implement tracing of contacts of suspect or affected persons; 

- refuse entry of suspect and affected persons; 

- refuse entry of unaffected persons to affected areas; and 

- implement exit screening and/or restrictions on persons from affected areas. 

2. Recommendations issued by WHO to States Parties with respect to baggage, cargo, containers, 
conveyances, goods and postal parcels may include the following advice: 

- 110 specific health measures are advised; 

- review manifest aod routing; 

- implement inspections; 

- review proof of measures taken on departure or in transit to eliminate infection or 
contamination; 

- implement treatment of the baggage, cargo, containers, conveyances. goods. postal parcels or 
human remains to remo\'e infection or contamination, including .=tors and reservoirs; 

- the use of specifIC heahh measures to ensure the safe handling and transport of human 
remalDs; 
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- implement isolation or quarantine; 

- seizure and destruction of infected or contaminated or suspect baggage, cargo, containers, 
conveyances, goods or postal parcels under controlled conditions if no available treatment or 
process will otherwise be successful; and 

- refuse departure or entry. 

PART IV - POINTS OF ENTRY 

Article 19 General obligations 

Each State Parry shall, in addition to the other obligations provided for under these Regulations: 

(a) ensure that the capacities set forth in Annex I for designated points of entry are 
developed within the timeframe provided in paragraph I of Article 5 and paragraph I of 
Article 13; 

(b) identifY the competent authorities at each designated point of entry in its territory; and 

(c) furnish to WHO, as far as practicable, when requested in response to a specific potential 
public health risk, relevant data concerning sources of infection or contamination, including 
vectors and reservoirs, at its points of entry, which could result in international disease spread. 

Article 20 Airports and ports 

I. States Parties shall designate the airports and ports that shall develop the capacities provided in 
Annex!. 

2. States Parties shall ensure that Ship Sanitation Control Exemption Certificates and Ship 
Sanitation Control Certificates are issued in accordance with the requirements in Article 39 and the 
model pro\;ded in Annex 3. 

3. Each State Party shall send to WHO a list of ports authorized to offer: 

(a) the issuance of Ship Sanitation Control Certificates and the provision of the services 
referred to in Annexes I and 3; or 

(b) the issuance of Ship Sanitation Control Exemption Certificates only; and 

(c) extension of the Ship Sanitation Control Exemption Certificate for a period of one month 
Wltil the arri ... 1 of the ship in the port at which the Certificate may be n:ceivoo. 

Eacb State Parry shall inform \\ l'IO of any changes .. hich may occur to the status of the listed 
ports. \\ 'HO shall pubhsh the infonnatioo recei>ed under this paragraph. 

4. \\ 'HO may, at the r<qUCSI: of the State Party concerned, amonge to certifY. after an appropriate 
;D\·estigation.. that an airport or port in its territory meets the mjwrements referred to in paragraphs I 

I. 
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and 3 of this Article. These certifications may be subject to periodic review by WHO, in consultation 
with the State Party. 

S. WHO, in collaboration with competent intergovernmental organizations and international 
bodies, shall develop and publish the certification guidelines for airports and ports under this Article. 
WHO shall also publish a list of certified airports and ports. 

Article 21 Ground crossings 

I. Where justified for public health reasons, a State Party may designate ground crossings that 
shall develop the capacities provided in Annex I, taking into consideration: 

(a) the volume and frequency of the various types of international traffic, as compared to 
other points of entry, at a State Party's ground crossings which might be designated; and 

(b) the public health risks existing in areas in which the international traffic originates, or 
through which it passes, prior to arrival at a particular ground crossing. 

2. States Parties sharing common borders should consider: 

1. 

(a) entering into bilateral or multilateral agreements or arrangements concerning prevention 
or control of international transmission of disease at ground crossings in accordance with 
Article 57; and 

(b) joint designation of adjacent ground crossings for the capacities in Annex I in accordance 
with paragraph I of this Article. 

Article 22 Role of competent authorities 

The comperent authorities shall: 

(a) be responsible for monitoring baggage, cargo, containers, conveyances, goods, postal 
parcels and human remains departing and arriving from affected areas, so that they are 
maintained in such a condition that they are free of sources of infection or contamination, 
including vectors and reservoirs; 

(b) ensure, as far as practicable, that facilities used by travellers at points of entry are 
maintained in a sanitary condition and are kepr free of sources of infection or contamination, 
including vectors and reservoirs; 

(c) be responsible for tbe supervlSlOD of any derarting, disinfection, disinsection or 
decontamination of baggage, cargo, containers, conveyances, goods. postal parcels and human 
remains or sanitary meastm:S for persons, as appropriate under these Regulations; 

(d) ad.ise com'eyance operators, as far in advance as possible, oftbeir intent to apply control 
measures to a conveyance, and shall pro,ide, where available, wrinen information concerning 
the methods to be employed; 
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(e) be responsible for the supervision of the removal and safe disposal of any contaminated 
water or food, human or animal dejecta, wastewater and any other contaminated matter from a 
conveyance; 

(I) take all practicable measures consistent with these Regulations to monitor and control the 
discharge by ships of sewage, refuse, ballast water and other potentially disease-eausing matter 
which might contaminate the waters of a port, river, canal, strait, lake or other international 
waterway; 

(g) be responsible for supervision of service providers for services concerning travellers, 
baggage, cargo, containers, conveyances, goods, postal parcels and human remains at points of 
entty, including the conduct of inspections and medical examinations as necessary; 

(h) have effective contingency arrangements to deal with an unexpected public health event; 
and 

(i) communicate with the National IHR Focal Point on the relevant public health measures 
taken pursuant to these Regulations. 

2. Health measures recommended by WHO for travellers, baggage, cargo, containers, 
conveyances, goods, postal parcels and human remains arriving from an affected area may be 
reapplied on arrival, if there are verifiable indications and/or evidence that the measures applied on 
departure from the affected area were unsuccessful. 

3. Disinsection, deraning, disinfection, decontamination and other sanitary procedures shall be 
carried out so as to avoid injury and as far as possible discomfort to persons, or damage to the 
environment in a way which impacts on public health, or damage to baggage, cargo, containers, 
conveyances, goods and postal parcels. 

PART V - PUBLIC HEALTH MEASURES 

Chapter I - General pro~'isions 

Article 23 Health measures on arrival and departure 

I. Subject to applicable international agreements and relevant articles of these Regulations, a State 
Parry may require for public health purposes, on arri.-a) or departure: 

l' 

(a) witb regard to travellers: 

(i) information concerning the traveller's destination so that tbe tra,'eller may be 
contacted; 

(ii) information concerning tbe tra"e1Jer's itmtrary to ascertain if there was any tra.'CI 
in or near an affected area or other POSSible cootacts101th infection or contammatioo prior 
to arri,-aJ, as well as ",,-jew oftbe tra,..,IJer·s beahb documents if they are required under 
these Regularions; and or 
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(iii) a non-invasive medical examination which is the least intrusive examination that 
would achieve the public health objective; 

(b) inspection of baggage, cargo, containers, conveyances, goods, postal parcels and human 
remains. 

2. On the basis of evidence of a public health risk obtained through the measures provided in 
paragraph I of this Article, or through other means, States Parties may apply additional health 
measures, in accordance with these Regulations, in particular, with regard to a suspect or affected 
traveller, on a case-by<ase basis, the least intrusive and invasive medical examination that would 
achieve the public bealth objective of preventing the international spread of disease. 

3. No medical examination, vaccination, prophylaxis or health measure under these Regulations 
shall be carried out on traveller.; without their prior express informed consent or that of their parents or 
guardians, except as provided in paragraph 2 of Article 31, and in accordance with the law and 
international obligations of the State Party. 

4. Traveller.; to be vaccinated or offered prophylaxis pursuant to these Regulations, or their parents 
or guardians, shall be informed of any risk associated with vaccination or with non-vaccination and 
with the use or non-use of prophylaxis in accordance with the law and international obligations of the 
State Party. States Parties shall inform medical practitioners of these requirements in accordance with 
the law of the State Party. 

S. Any medical examination, medical procedure, vaccination or other prophylaxis which involves 
a risk of disease transmission shall only be performed on, or administered to, a traveller in accordance 
with established national or international safety guidelines and standards so as to minimize such a risle.. 

Chapter 11- Special provisions for conveyances and conveyance operators 

Article 24 Conveyance opera/on 

I. States Parties shall take all practicable measures consistent with these Regulations to ensure that 
conveyance operator.;: 

(a) comply with the health measures recommended by WHO and adopted by the State Parry; 

(b) inform travellers of the health measures recommended by WHO and adopted by the State 
Party for appl ication on board; and 

(c) permanently keep conveyances for which they are responsible free of sources of infection 
or contamination, including vectOTS and reservoirs. The application of measures to control 
sources of infection or contamination may be required if evidence is found. 

2. SpecifIC prmisions pertaining to conveyances and conveyance operators under this Article are 
provided in Annex 4. Specific measures applicable to conveyances and conveyance operaton with 
regard to vector-bome diseases are provided in Annex S. 
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Article 25 Ships and aircraft in transit 

Subject to Articles 27 and 43 or unless authorized by applicable international agreements, no 
health measure shall be applied by a State Party to: 

(a) a ship not coming from an affected area which passes through a maritime canal or 
waterway in the territory of that State Party on its way to a port in the territory of another State. 
Any such ship shall be permitted to take on, under the supervision of the competent authority, 
fuel, water, food and supplies; 

(b) a ship which passes through water.; within its jurisdiction without calling at a port or on 
the coast; and 

(c) an aircraft in transit at an airport within its jurisdiction, except that the aircraft may be 
restricted to a particular area of the airport with no embarking and disembarking or loading and 
discharging. However, any such aircraft shall be permitted to take on, under the supervision of 
the competent authority, fuel, water, food and supplies. 

Article 26 Civilian lorries, trains and coaches in transit 

Subject to Articles 27 and 43 or unless authorized by applicable international agreements, no 
health measure shall be applied to a civilian lorry, train or coach not coming from an affected area 
which passes through a territory without embarking, disembarking, loading or discharging. 

Article 27 Affected conveyances 

J. If clinical signs or symptoms and information based on fact or evidence of a public health risk, 
including sources of infection and contamination, are found on board a conveyance, the competent 
authority shall consider the conveyance as affected and may: 

(a) disinfect, decontaminate, disinsect or derat the conveyance, as appropriate, or cause these 
measures to be carried out under its supervision; and 

(b) decide in each case the technique employed to secure an adequate level of control of the 
public health risk as provided in these Regulations. Where there are methods or materials 
advised by WHO for these procedures, these should be employed, unless the competent 
authority determines that other methods are as safe and reliable. 

The competent authority may implement additional health measures, including isolation of the 
con~'eyances, as necessary, to pre"o'ettt the spread of disease. Such additiona1 measures should be 
reported to the Sational IHR Focal Poim. 

2. If the competent authority for the point of entry is DOC able 10 carry out the control measures 
required under tIus Article, the affected conveyance may ~-.:rthe1ess be allowed to depart, subject to 
tbe folw..lOg conditions: 

11 

(31 the cornpctC'DI authority shall. at the time of departure, inform the ~C'DI authority for 
the next kno"'l1 poim of entry of the type of mformalloo referred to under subparagrapb (b I; and 
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(b) in the case of a ship, the evidence found and the control measures required shall be noted 
in the Ship Sanitation Control Certificate. 

Any such conveyance shall be permitted to take on, under the supervision of the competent authority, 
fuel, water, food and supplies. 

3. A conveyance that has been considered as affected shall cease to be regarded as such when the 
competent authority is satisfied that: 

(a) the measures provided in paragraph I of this Article have been effectively carried out; 
and 

(b) there are no conditions on board that could constitute a public health risk. 

Article 28 Ships and aircraft at paints of entry 

I. Subject to Article 43 or as provided in applicable international agreements, a ship or an aircraft 
shall not be prevented for public health reasons from calling at any point of entry. However, if the 
point of entry is not equipped for applying health measures under these Regulations, the ship or 
aircraft may be ordered to proceed at its own risk to the nearest suitable point of entry available to it, 
unless the ship or aircraft has an operational problem which would make this diversion unsafe. 

2. Subject to Article 43 or as provided in applicable international agreements, ships or aircraft 
shall not be refused free pratique by States Parties for public health reasons; in particular they shall 
not be prevented from embarking or disembarking, discharging or loading cargo or stores, or taking on 
fuel, water, food and supplies. States Parties may subject the granting of free pratique to inspection 
and, if a source of infection or contamination is found on board, the carrying out of necessary 
disinfection, decontamination, disinsection or deratting, or other measures necessary to prevent the 
spread of the infection or contamination. 

3. Whenever practicable and subject to the previous paragraph, a State Party shall authorize the 
granting of free pralique by radio or other conununication means to a ship or an aircraft when, on the 
basis of information received from it prior to its arrival, the State Party is of the opinion that the arrival 
of the ship or aircraft will not result in the introduction or spread of disease. 

4. Oflrcers in command of ships or pilots in conunand of aircraft, or their agents, shall make 
known to the port or airport control as early as possible before arrival at the port or airport of 
destination any cases of illness indicative of a disease of an infectious nature or C'oidence of a public 
health risk on board as soon as such illnesses or public health risks are made known to the officer or 
pliO!. This information must be immediately relayed to the competent authoriry for the port or airport. 
In urgent circumstances, such information should be communicated dtrectly by the officers or pilots to 
the relevant port or airport authority. 

S. The following shall apply if a suspect or affected aircraft or ship, for reasons beyond the control 
of the pilot in command of the aircraft or the officer in command of the ship, lands elsewhere than at 
the airport at ",itich the aircraft "' ... due to land or berths dse .... here than at the port at .. blcb the ship 
..... due to berth: 
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(a) the pilot in command of the aircraft or the officer in command of the ship or other person 
in charge shall make every effort to communicate without delay with the nearest competent 
authoriry; 

(b) as soon as the competent authority has been informed of the landing it may apply health 
measures recommended by WHO or other health measures provided in these Regulations; 

(c) unless required for emergency purposes or for communication with the competent 
authority, no traveller on board the aircraft or ship shall leave its vicinity and no cargo shall be 
removed from that vicinity, unless authorized by the competent authority; and 

(d) when all health measures required by the competent authority have been completed, the 
aircraft or ship may, so far as such health measures are concerned, proceed either to the airport 
or port at which it was due to land or berth, or, if for technical reasons it cannot do so, to a 
conveniently situated airport or port. 

6. Notwithstanding the provisions contained in this Article, the officer in command of a ship or 
pilot in command of an aircraft may take such emergency measures as may be necessary for the health 
and safety of travellers on board. He or she shall inform the competent authority as early as possible 
concerning any measures taken pursuant to this paragraph. 

Article 29 Civilian lorries. trains and coaches at paints of entry 

WHO, in consultation with States Parties, shall develop guiding principles for applying health 
measures to civilian lorries, trains and coaches at points of entry and passing through ground 
crossings. 

Chapter III - Special provisions for travellen 

Article 30 Travellers under public health observation 

Subject to Article 43 or as authorized in applicable international agreements, a suspect traveller 
who on arrival is placed under public health observation may continue an international voyage, if the 
traveller does not pose an inuninent public health risk and the State Party informs the competent 
authority of the point of entry at destination., if known, of the traveller's expected arrival. On arrival, 
the tra,'eller shall report to !bar authority. 

Article 31 Health measures relating 10 enlry oflravellers 

I. Invasive medical examination. vaccination or other prophylaxis shall not be required as a 
condition of entry of any traveller to the territory of a State Party, excepr that. subject to Articles 32, 
42 and 45. these Regulations do not preclude States Parties from requiring medical examination, 
vaccination or other prophyla"(is or proof of '1ICCinatioo or other prophylaxis: 

(a) .. iten necessaJY to detennine .. hether a public health risk exists; 

(b) as a condition of entry for any tra'elkrs seeking temporary or permanent residence; 

(c) as a condition of enrry for any travelkrs pursuanllO Anicle 43 or Annexes 6 and 7; or 
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(d) which may be carried out pursuant to Article 23. 

2. If a traveller for whom a State Party may require a medical examination, vaccination or other 
prophylaxis under paragraph I of this Article fails to consent to any such measure, or refuses to 
provide the information or the documents referred to in paragraph I(a) of Article 23, the State Party 
concerned may, subject to Articles 32, 42 and 45, deny entry to that traveller. If there is evidence of 
an imminent public health risk, the State Party may, in accordance with its national law and to the 
extent necessary to control such a risk, compel the traveller to undergo or advise the traveller, pursuant 
to paragraph 3 of Article 23, to undergo: 

(a) the least invasive and intrusive medical examination that would achieve the public health 
objective; 

(b) vaccination or other prophylaxis; or 

(c) additional established health measures that prevent or control the spread of disease, 
including isolation, quarantine or placing the traveller under public health observation. 

Article 32 Treatment of travellers 

In implementing health measures under these Regulations, States Parties shall treat travellers 
with respect for their dignity, human rights and fundamental freedoms and minimize any discomfort or 
distress associated with such measures, inCluding by: 

(a) treating all travellers with courtesy and respect; 

(b) taking into consideration the gender, sociocultural, ethnic or religious concerns of 
trave Ilers; and 

(c) providing or arranging for adequate food and water, appropriate accommodation and 
clothing, protection for baggage and other possessions, appropriate medical treatment, means of 
necessary communication if possible in a language that they can understand and other 
appropriate assistance for travellers who are quarantined, isolated or subject to medical 
examinations or other procedures for public health purposes. 

Chapter IV - Special provisions for goods, containen and 
container loading areas 

Article 33 Gexxl. in Iransit 

Subject to Article 43 Of' unless authorized by applicable international agreements, goods. other 
than live animals, in transit without transhipment shall IIO! be subject to bealth measures under these 
Regulations or detained for public health purposes. 

Article 34 Container and containn loading arem 

I. States Parties shall ensure, as far as practicable. that container shippers use international traffIC 
containers that are kept free from sources of infectioo or contamination, including vectors and 
reservoirs. panicuIarly during the course of packing. 
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2. States Parties shall ensure, as far as practicable, that container loading areas are kept free from 
sources of infection or contamination, including vectors and reservoirs. 

3. Whenever, in the opinion of a State Party, the volume of international container traffic is 
sufficiently large, the competent authorities shall take all practicable measures consistent with these 
Regulations, including carrying out inspections, to assess the sanitary condition of container loading 
areas and containers in order to ensure that the obligations contained in these Regulations are 
implemented. 

4. Facilities for the inspection and iSOlation of containers shall, as far as practicable, be available at 
container loading areas. 

5. Container consignees and consignors shall make every effort to avoid cross~ontamination when 
multiple-use loading of containers is employed. 

PART VI - HEALTH DOCUMENTS 

Article 35 General rule 

No health documents, other than those provided for under these Regulations or in 
recommendations issued by WHO, shall be required in international traffic, provided however that this 
Article shall not apply to travellers seeking temporary or permanent residence, nor shall it apply to 
document requirements concerning the public health status of goods or cargo in international trade 
pursuant to applicable international agreements. The competent authority may request travellers to 
complete contact information forms and questionnaires on the health of travellers, provided that they 
meet the requirements set out in Arricle 23. 

Article 36 Certificates of vaccination or other prophylaxis 

I. Vaccines and prophylaxis for travellers administered pursuant to these Regulations, or to 
recommendations and certificates relating thereto, shall conform to the provisions of Annex 6 and, 
when applicable, Annex 7 with regard to specific diseases. 

2. A traveller in possession of a certificate of vaccination or other prophylaxis issued in 
conformity with Annex 6 and, when applicable, Annex 7, shall not be denied entry as a consequence 
of the disease to which the certiflC8te refers, even if coming from an affected area, unless the 
competent authority has veriflable indications and'Of' eo.idence that the vaccination or other 
prophylaxis was IIO! effecti,·e. 

Article 37 Maritime Declaration of Health 

I. The master of a ship. before arrival at its first port of call in the territory of a Stale Parry, shall 
ascertain the stale of health on board. and, except .. hen that State Party docs not require it, the master 
shall, on arrival, or in ad\-ance of the vesseI-s arri\oJ if the vessel is so equipped and the State Parry 
requires such advance delivery, complete and deliver to the ~ent authority for that port a 
Maritime Declaration of Health ",hich shaD be countersigned by the shlP'S SUTJleoD. if onr is earned. 

2. The master of a slllp. or the ship's SUTJleoD if one is earned, shall supply any information 
required by the ~t authority as to health conditions 00 board during an international voyage. 
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A Maritime Declaration of Health shall conform to the model provided in Annex 8. 

A State Party may decide: 

(a) to dispense with the submission of the Maritime Declaration of Health by all arriving 
ships; or 

(b) to require the submission of the Maritime Declaration of Health under a recommendation 
concerning ships arriving from affected areas or to require it from ships which might otherwise 
carry infection or contamination. 

The State Party shall inform shipping operators or their agents of these requirements. 

Article 38 Health Part of the Aircraft General Declaration 

I. The pilot in command of an aircraft or the pilot's agent, in flight or upon landing at the first 
airport in the territory of a State Party, shall, to the best of his or her ability, except when that State 
Party does not require it, complete and deliver to the competent authority for that airport the Health 
Part of the Aircraft General Declaration which shall conform to the model specified in Annex 9. 

2. The pilot in command ofan aircraft or the pilot's agent shall supply any infonnation required by 
the State Party as to health conditions on board during an international voyage and any health measure 
applied to the aircraft. 

3. A State Party may decide: 

(a) to dispense with the submission of the Health Part of the Aircraft General Declaration by 
all arriving aircraft; or 

(b) to require the submission of the Health Part of the Aircraft General Declaration under a 
recommendation concerning aircraft arriving from affected areas or to require it from aircraft 
which might otherwise carry infection or contamination. 

The State Party shall inform aircraft operators or their agents of these requirements. 

Article 39 Ship sanitation certificates 

I. Ship Sanitation Control Exemption Certificates and Ship Sanitation Control Certificates shall be 
v.did fOf" a maximum period of six months. This period may be extended by one month if the 
inspection or control measures required cannot be accomplished at the port. 

2. If a valid Ship Sanitation Control Exemption Certificate or Ship Sanitation Control Certificate is 
001 produced or e-idence of a public health risk is found on board a ship, the Stale Party may proceed 
as provided in paragraph I of Article 27. 

3. The certificates referred to in this Article shall conform to the model in Annex 3. 

4. Wbenever possible, control measures shall be carried out .--hen the ship and holds are empry. In 
the case of a ship in ballast, they shall be carried out befOf"C loading. 
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5. When control measures are required and have been satisfactorily completed, the competent 
authority shall issue a Ship Sanitation Control Certificate, noting the evidence found and the control 
measures taken. 

6. The competent authority may issue a Ship Sanitation Control Exemption Certificate at any port 
specified under Article 20 if it is satisfied that the ship is free of infection and contamination, 
including vectors and reservoirs. Such a certificate shall nonnally be issued only if the inspection of 
the ship has been carried out when the ship and holds are empty or when they contain only ballast or 
other material, of such a nature or so disposed as to make a thorough inspection of the holds possible. 

7. If the conditions under which control measures are carried out are such that, in the opinion of 
the competent authority for the port where the operation was performed, a satisfactory result cannot be 
obtained, the competent authority shall make a note to that effect on the Ship Sanitation Control 
Certificate. 

PART VII- CHARGES 

Article 40 Charges for health measures regarding travellers 

I. Except for travellers seeking temporary or pennanent residence, and subject to paragraph 2 of 
this Article, no charge shall be made by a State Party pursuant to these Regulations for the following 
measures for the protection of public health: 

(a) any medical examination provided for in these Regulations, or any supplementary 
examination which may be required by that State Party to ascertain the health status of the 
traveller examined; 

(b) any vaccination or other prophylaxis provided to a traveller on arrival that is not a 
published requirement or is a requirement published less than 10 days prior to provision of the 
vaccination or other prophylaxis; 

(c) appropriate isolation or quarantine requirements of travellers; 

(d) any cenificate issued to the traveller specifying the measures applied and the date of 
application; or 

<e) any health measures applied to baggage accompanying the traveller. 

2. State Panies may charge for health measures other than those referred to in paragraph I of this 
Article, including those primarily fOf" the bcnefn of the traveller. 

3. V'here charges are made fOf" applying such health measures to travellers under these 
Regulations., there shaD be in each State Party only one tanff for such charges and e,·ery charge sball: 

(a) cooform to this tariff; 

(b) DOt exceed the actual COSI of the service rendered; and 

(c) be (e"i«! .-ithout distincnon as to the nationality, domicile or residence of the traveller 
coocemcd. 
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4. The tariff, and any amendment thereto, shall be published at least 10 days in advance of any 
levy thereunder. 

5. Nothing in these Regulations shall preclude States Parties from seeking reimbursement for 
expenses incurred in providing the health measures in paragraph I of this Article: 

(a) from conveyance operators or owners with regard to their employees; or 

(b) from applicable insurance sources. 

6. Under no circumstances shall travellers or conveyance operators be denied the ability to depan 
from the territory of a State Party pending payment of the charges referred to in paragraphs I or 2 of 
this Article. 

Article 41 Charges for baggage, cargo. containers. conveyances. goods or postal parcels 

I. Where charges are made for applying health measures to baggage, cargo, containers, 
conveyances, goods or postal parcels under these Regulations, there shall be in each State Party only 
one tariff for such charges and every charge shall: 

(a) conform to this tariff; 

(b) not exceed the actual cost of the service rendered; and 

(c) be levied without distinction as to the nationality, flag, registry or ownership of the 
baggage, cargo, containers, conveyances, goods or postal parcels concerned. In panicular, there 
shall be no distinction made beTWeen national and foreign baggage, cargo, containers, 
conveyances, goods or postal parcels. 

2. The tariff, and any amendment thereto, shall be published at least 10 days in advance of any 
levy thereunder. 

PART VIII- GDiERAL PRO\1SIO!'lS 

Anicle 42 Implementation of health measures 

Health measures taken pursuant to these Regulations shall be initiated and completed without 
delay, and applied in a transparent and non-discriminatory manner. 

ArncJe 43 Additional health meQSllres 

I. These Regulations sball DOl preclude States Parties from implementing health measures, in 
accordance ",ith their relevanl national law and obligations under international law, in response to 
specific public health risks or public health emergencies of international concern, which: 

(a) achieve the same or grealer level ofhealtb protection than WHO recommendations; or 
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(b) are otherwise prohibited under Article 25, Article 26, paragraphs I and 2 of Article 28, 
Article 30, paragraph I (c) of Article 31 and Article 33, 

provided such measures are otherwise consistent with these Regulations. 

Such measures shall not be more restrictive of international traffic and not more invasive or 
intrusive to persons than reasonably available alternatives that would achieve the appropriate level of 
health protection. 

2. In determining whether to implement the health measures referred to in paragraph I of this 
Article or additional health measures under paragraph 2 of Article 23, paragraph I of Article 27, 
paragraph 2 of Article 28 and paragraph 2(c) of Article 31, States Parties shall base their 
determinations upon: 

(a) scientific principles; 

(b) available scientific evidence of a risk to human health, or where such evidence is 
insufficient, the available information including from WHO and other relevant 
intergovernmental organizations and international bodies; and 

(c) any available specific guidance or advice from WHO. 

3. A State Party implementing additional health measures referred to in paragraph I of this Article 
which significantly interfere with international traffic shall provide to WHO the public health rationale 
and relevant scientific information for it. WHO shall share this information with other States Panies 
and shall share information regarding the health measures implemented. For the purpose of this 
Article, significant interference generally means refusal of entry or departure of international 
travellers, baggage, cargo, containers, conveyances, goods, and tbe like, or their delay, for more than 
24 hours. 

4. After assessing information provided pursuant to paragraph 3 and 5 of this Article and other 
relevant information, WHO may request that the State Party concerned reconsider the application of 
the measures. 

5. A State Party implementing additional health measures referred to in paragraphs I and 2 of this 
Article that significantly interfere with international traffic shall inform WHO, within 48 hours of 
implementation. of such measures and their health rationale unless these are covered by a temporary or 
standing recommendation. 

6. A State Party implementing a health measure pursuant 10 paragraph I or 2 of this Article shall 
within three months re,lew sucb a measure taking into accounl the ad,·ice of WHO and the criteria in 
paragraph 2 of this Artie Ie. 

7. Without prejudice to its rights WIder Article 56, any State Parry impacted by a measure taken 
pursuant to paragraph I or 2 of this ArtICle may request the State Parry implementing such a measure 
to consult WIth it. The purpose of sucb COOSUhations is to clarify the scientifIC ioformation and public 
health rationale underI)ing the measure and to find a twtually acceptable solution. 

8. The prO\isions of this Article may apply to implementation of measures concerning tra"e11ers 
taking pan in mass congregations. 
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Article 44 Collaboration and assistance 

States Parties shall undertake to collaborate with each other, to the extent possible. in: 

( a) the detection and assessment of, and response to, events as provided under these 
Regulations; 

(b) the provision or facilitation of technical cooperation and logistical support, particularly in 
the development. strengthening and maintenance of the public health capacities required under 
these Regulations; 

(c) the mobilization of financial resources to facilitate implementation of their obligations 
under these Regulations; and 

(d) the formulation of proposed laws and other legal and administrative provisions for the 
implementation of these Regulations. 

WHO shall collaborate with States Parties. upon request, to the extent possible, in: 

(a) the evaluation and assessment of their public health capacities in order to facilitate the 
effective implementation of these Regulations; 

(b) the provision or facilitation of technical cooperation and logistical support to States 
Parties; and 

(c) the mobilization of financial resources to support developing countries in building, 
strengthening and maintaining the capacities provided for in Annex I. 

3. Collaboration under this Article ntay be implemented through multiple channels, including 
bilaterally, through regional networks and the WHO regional offices, and through intergovernmental 
organizations and international bodies. 

Article 45 Treatment of personal data 

I. Health information collected or received by a State Party pursuant to these Regulations from 
another State Party or from WHO which refers to an identified or identifiable person shall be kept 
confidential and processed anonymously as required by national law. 

2. Notwithstanding paragraph I, States Parties may disclose and process personaJ data where 
essential for the purposes of assessing and managing a public health risk, but State Parties, in 
accordance ",ith national Jaw, and WHO must ensure that the personal data are: 

(a) processed fairly and lawfully, and not further processed in a way incompatible with that 
purpose; 

(b) adequate. relev.mt and not excessi,'C in relation to that purpose; 

(c) accurate and, where necessary. kept up to date:; every reasonable step must be taken to 
ensure that data which are inaccurate or incomplete are erased or rectified; and 

(d) not kept longer than necessary. 
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3. Upon request, WHO shall as far as practicable provide an individual with his or her personal 
data referred to in this Article in an intelligible fonn, without undue delay or expense and, when 
necessary, allow for correction. 

Article 46 Transport and handling of biological substances. reagents 
and materials for diagnostic purposes 

States Parties shall, subject to national law and taking into account relevant international 
guidelines, facilitate the transport, entry, exit, processing and disposal of biological substances and 
diagnostic specimens, reagents and other diagnostic materials for verification and public health 
response purposes under these Regulations. 

PART IX - THE IHR ROSTER OF EXPERTS. THE EMERGENCY 
COMMITTEE AND THE REVIEW COMMITTEE 

Chapter 1- The IHR Roster of Experts 

Article 47 Composition 

The Director-General shall establish a roster composed of experts in all relevant fields of 
expertise (hereinafter the "IHR Expert Roster"). The Director-General shall appoint the members of 
the IHR Expert Roster in accordance with the WHO Regulations for Expert Advisory Panels and 
Committees (hereinafter the "WHO Advisory Panel Regulations"), unless otherwise provided in these 
Regulations. In addition, the Director-General shall appoint one member at the request of each State 
Party and. where appropriate, experts proposed by relevant intergovernmental and regional economic 
integration organizations. Interested States Parties shall notify the Director-General of the 
qualifications and fields of expertise of each of the experts they propose for membership. The 
Director-General shall periodically inform the States Parties, and relevant intergovernmental and 
regional economic integration organizations, of the composition of the lliR Expert Roster. 

Chapter II - The Emergency Committee 

Article 48 Terms of reference and composition 

1. The Director-General shaH establish an Emergency Comminee that at the request of the 
Director-General shall pro,ide its views on: 

(a) whether an event constitutes a public bealth emergency of international concern; 

(b) the termination of a publ ic bealth emergency of international concern; and 

(c) the proposed issuance. modiftcation, extension or termination of temporary 
recommendations. 

2_ The Emergency Comminee shall be composed of expertS selected by the Director-General from 
the lliR Expert Roster and, ",hen appropriate, odIcr expert advisory panels of the Organization. The 
Director-General shall determine the duranoo of membership .. ith a view to ensuring Its continuity in 
the consideration of a specifIC ""'Cttt and its consequences. The Director-General shall select the 
members of the Emergency Comminee 011 the basis of the expertIse and npmenc-e required for any 
partICUlar session and .,th due regard to the principles of equiuble gcographtcal representation. At 
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least one member of the Emergency Committee should be an expert nominated by a State Party within 
whose territory the event arises. 

3. The Director-General may, on his or her own initiative or at the request of the Emergency 
Committee. appoint one or more technical experts to advise the Committee. 

Article 49 Procedure 

I. The Director-General shall convene meetings of the Emergency Committee by selecting a 
number of experts from among those referred to in paragraph 2 of Article 48, according to the fields of 
expertise and experience most relevant to the specific event that is occurring. For the purpose of this 
Article, "meetings" of the Emergency Committee may include teleconferences, videoconferences or 
electronic communications. 

2. The Director-General shall provide the Emergency Committee with the agenda and any relevant 
information concerning the event, including information provided by the States Parties, as well as any 
temporary recommendation that the Director-General proposes for issuance. 

3. The Emergency Committee shall elect its Chairperson and prepare following each meeting a 
brief summary report of its proceedings and deliberations, including any advice on recommendations. 

4. The Director-General shall invite the State Party in whose territory the event arises to present its 
views to the Emergency Committee. To that effect, the Director-General shall notify to it the dates and 
the agenda of the meeting of the Emergency Committee with as much advance notice as necessary. 
The State Party concerned, however. may not seek a postponement of the meeting of the Emergency 
Committee for the purpose of presenting its views thereto. 

5. The views of the Emergency Committee shall be forwarded to the Director-General for 
consideration. The Director-General shall make the final determination on these matters. 

6. The Director-General shall communicate to States Parties the determination and the termination 
of a public health emergency of international concern, any health measure taken by the State Party 
concerned, any temporary recommendation, and the modification, extension and termination of such 
recommendations, together with the views of the Emergency Committee. The Director-GeneraI shall 
inform conveyance operators through States Parties and the relevant international agencies of such 
temporary recommendations. including their modification, extension or terminatioll. The Director
General shall subsequently make such information and recommendations available to the general 
public. 

7. States Parties in whose territories the event bas occurred may propose to the Director-GeneraJ 
the termination of a public health emergency of international concern and'or the temporary 
recommendations, and may make a presentation to that effect to the Emergency Committee. 
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Chapter 111- The Review Committee 

Article 50 Terms of reference and composition 

I. The Director-General shall establish a Review Committee, which shall carry out the following 
functions: 

(a) make technical recommendations to the Director-General regarding amendments to these 
Regulations; 

(b) provide technical advice to the Director-General with respect to standing 
recommendations, and any modifications or termination thereof; 

(c) provide technical advice to the Director-General on any matter referred to it by the 
Director-General regarding the functioning of these Regulations. 

2. The Review Committee shall be considered an expert committee and shall be subject to the 
WHO Advisory Panel Regulations, unless otherwise provided in this Article. 

3. The Members of the Review Committee shall be selected and appointed by the Director-General 
from among the persons serving on the IHR Expert Roster and, when appropriate, other expert 
advisory panels of the Organization. 

4. The Director-GeneraI shall establish the number of members to be invited to a meeting of the 
Review Committee, determine its date and duration, and convene the Committee. 

5. The Director-GeneraI shall appoint members to the Review Committee for the duration of the 
work of a session only. 

6. The Director-General shall select the members of the Review Committee on the basis of the 
principles of equitable geographical representation, gender balance. a balance of experts from 
developed and developing countries. representation of a diversity of scientific opinion, approaches and 
practical experience in various parts of the world, and an appropriate interdisciplinary balance. 

Article 51 Conduct oJbusiness 

I. Decisions of the Review Committee shall be taken by a majority of the members present and 
voting. 

2. The Director-GeneraI shall in,ite Member States, the United Nations and its specialized 
agencies and other relevant intergovernmental organizations or nongovernmental organizations in 
official relations with WHO to designate representatives to anend the Comminee sessions. Such 
represetltati,'es may submit memoranda and, wttb the consent of the Chairperson, make statements 011 

the subjects under discussion. They shall not ha,,, the right to vote. 

Article 52 Reports 

I. For each Se5SlOn, the Review Committee shall draw up a report setting forth the Committee' 5 

,;e..-s and a<hice. This report shall be appro"ed by the Review Comrruttee before the end of the 
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session. Its views and advice shall not commit the Organization and shall be formulated as advice to 
the Director-General. The text of the report may not be modified without the Committee's consent. 

2. If the Review Committee is not unanimous in its findings, any member shall be entitled to 
express his or her dissenting professional views in an individual or group report, which shall state the 
reasons why a divergent opinion is held and shall form part ofthe Committee's report. 

3. The Review Committee's report shall be submitted to the Director-General, who shall 
communicate its views and advice to the Health Assembly or the Executive Board for their 
consideration and action. 

Article 5J Procedures for standing recommendations 

When the Director-General considers that· a standing recommendation is necessary and 
appropriate for a specific public health risk, the Director-General shall seek the views of the Review 
Committee. In additIon to the relevant paragraphs of Anicles 50 to 52, the following provisions shall 
apply: 

(a) proposals for standing recommendations, their modification or termination may be 
submitted to the Review Committee by the Director-General or by States Panies through the 
Director-General; 

(b) any State Party may submit relevant information for consideration by the Review 
Committee; 

(c) the Director-General may request any State Party, intergovernmental organization or 
nongovernmental organization in official relations with WHO to place at the disposal of the 
Review Committee information in its possession concerning the subject of the proposed 
standing recommendation as specified by the Review Committee; 

(d) the Director-General may, at the request of the Review Committee or on the Director
General's own initiative, appoint one or more technical experts to advise the Review 
Committee. They shall not have the right to vote; 

(e) any report containing the views and advice of the Review Committee regarding standing 
recommendations shaD be forwarded to the Director-GeneraI for consideration and decision. 
The Director-General shaD communicate the Review Committee's views and advice to the 
Health Assembly; 

(I) the Director-General shall communicate to States Parties any standing recommendation, 
as well as the modifications or termination of such recommendations, together with the views of 
the Review Comminee; 

(g) standing recommendations shall be submitted by the Director-General to the subsequent 
Health Assembly for its consideration. 
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PART X - FINAL PROVISIONS 

Article 54 Reporting and review 

1. States Parties and the Director-General shall report to the Health Assembly on the 
implementation of these Regulations as decided by the Health Assembly. 

2. The Health Assembly shall periodically review the functioning of these Regulations. To that 
end it may request the advice of the Review Committee. through the Director-General. The first such 
review shall take place no later than five years after the entry into force of these Regulations. 

3. WHO shall periodically conduct studies to review and evaluate the functioning of Annex 2. The 
first such review shall commence no later than one year after the entry into force of these Regulations. 
The results of such reviews shall be submitted to the Health Assembly for its consideration, as 
appropriate. 

Article 55 Amendments 

I. Amendments to these Regulations may be proposed by any State Party or by the Director
General. Such proposals for amendments shall be submitted to the Health Assembly for its 
consideration. 

2. The text of any proposed amendment shall be communicated to all States Parties by the 
Director-General at least four months before the Health Assembly at which it is proposed for 
consideration. 

3. Amendments to these Regulations adopted by the Health Assembly pursuant to this Anicle shall 
come into force for all States Parties on the same terms, and subject to the same rights and obligations, 
as provided for in Anicle 22 of the Constitution of WHO and Articles 59 to 64 of these Regulations. 

Article 56 Sen/ement of disputes 

I. In the event of a dispute between two or more States Parties concerning the interpretation or 
application of these Regulations, the States Parties concerned shall seek in the first instance to settle 
the dispute through negotiation or any other peaceful means of their own choice, including good 
offices. mediation or conciliation. Failure to reach agreement shall nOl absolve the panies to the 
dispute from the responsibility of continuing to seek to resolve iL 

2. In the event that the dispute is not settled by the means described under paragraph I of this 
Anicle, the States Panies concerned may agree to refer the dispute to the Director-General, who shall 
make every effort to settle it. 

3. A State Party may at any time declare in .. Titing to the Director-GeneraJ that it accepts 
arbitration as compulsory with regard ID all disputes concerning the interpretation or application of 
these Regulations to which it is a party or WIth regard to • speci tic dispute in relation to any other 
State Parry accepting the same obligation. The aro.tralion shall be conducted in accordance .. ith the 
Permanent Court of Arbitration Optional Rules for ArbItrating Disputes between Two States 
applicable 81 the time a request for arbItration is made. The Stales Panies that have agreed to accept 
arbrtration as compulsory shall accep! the arbitral award as bmding and final. The Dtrector-GeneTa1 
shall inform the Health Assembly regardmg such aroon as appropnate. 
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4. Nothing in these Regulations shall impair the rights of States Parties under any international 
agreement to which they may be parties to resort to the dispute settlement mechanisms of other 
intergovernmental organizations or established under any international agreement. 

5. In the event of a dispute between WHO and one or more States Parties concerning the 
interpretation or application of these Regulations, the matter shall be submitted to the Health 
Assembly. 

Article 57 Relationship with other international agreements 

I. States Parties recognize that the IHR and other relevant international agreements should be 
interpreted so as to be compatible. The provisions of the IHR shall not affect the rights and 
obligations of any State Party deriving from other international agreements. 

2. Subject to paragraph I of this Article, nothing in these Regulations shall prevent States Parties 
having certain interests in common owing to their health, geographical, social or economic conditions, 
from concluding special treaties or arrangements in order to facilitate the application of these 
Regulations, and in particular with regard to: 

(a) the direct and rapid exchange of public health information between neighbouring 
territories of different States; 

(b) the health measures to be applied to international coastal traffic and to international traffic 
in waters within their jurisdiction; 

(c) the health measures to be applied in contiguous territories of different States at tbeir 
common frontier, 

(d) arrangements for carrying affected persons or affected human remains by means of 
transport specially adapted for the purpose; and 

(e) deratting, disinsection, disinfection, decontamination or otber treatment designed to 
render goods free of disease-<:3using agents. 

3. Without prejudice to their obligations under these Regulations, States Parties that are members 
of a regional economic integration organization shall apply in their mutual relations the common rules 
in force in that regional economic integration organization. 

Anicle 58 International sanitary agreements and regulations 

1. These Regulations, subject to the pro\-isions of Article 62 and the exceptions hereinafter 
pro\ided, shall replace as between the States bound by these Regulations and as between these States 
and WHO, the provisions of the following international sanitary agreements and regulations: 

(a) International Sanitary Convention, signed in Paris, 21 JWIe 1926; 

(b) International Sanitary COD\-ention for Aerial s.,\igation, signed at The Hague, 
I2 April 1933; 
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(c) International Agreement for dispensing with Bills of Health, signed in Paris, 
22 December 1934; 

(d) International Agreement for dispensing with Consular Visas on Bills of Health, signed in 
Paris, 22 December 1934; 

(e) Convention modifying the International Sanitary Convention of 21 June 1926, signed in 
Paris, 31 October 1938; 

(I) International Sanitary Convention, 1944, modifying the International Sanitary 
Convention of21 June 1926, opened for signature in Washington, 15 December 1944; 

(g) International Sanitary Convention for Aerial Navigation, 1944, modifying the 
International Sanitary Convention of 12 April 1933, opened for signature in Washington, 
15 December 1944; 

(h) Protocol of 23 April 1946 to prolong the International Sanitary Convention, 1944, signed 
in Washington; 

(i) Protocol of 23 April 1946 to prolong the International Sanitary Convention for Aerial 
NaVigation, 1944, signed in Washington; 

(j) International Sanitary Regulations, 1951, and the Additional Regulations of 1955, 1956, 
1960, 1963 and 1965; and 

(k) the International Health Regulations of 1969 and the amendments of 1973 and 1981. 

2. The Pan American Sanitary Code, signed at Havana, 14 November 1924, shall remain in force 
with the exception of Articles 2, 9, 10, II, 16 to 53 inclusive, 61 and 62, to which the relevant part of 
paragrapb I of Ibis Article shall apply. 

Article 59 Entry into force; period for rejection Or reservations 

I. The period provided in execution of Article 22 of the Constitution of WHO for rejection of, or 
reservation to, these Regulations or an amendment thereto, shall be 18 months from the date of the 
notifIcation by the Director-General of the adoption of these Regulations or of an amendment to these 
Regulations by tbe Health Assembly. Any rejection or reservation received by the Director-General 
afrer the expiry of that period shall have no effect. 

2. These Regulations shall enter irno force 24 months after the date of notifIcation referred to in 
paragraph 1 of this Article, except for: 

JI 

Cal a State that has rejected these Regulations or an amendment thereto in accordance ",ith 
Article 61; 

(b) a State that bas made a reservation, for which these Regulations shall enter into force as 
pro\ided in Amcle 62; 
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(c) a State that becomes a Member of WHO after the date of the notification by the Director
General referred to in paragraph 1 of this Article, and which is not already a party to these 
Regulations, for which these Regulations shall enter into force as provided in Article 60; and 

(d) a State not a Member of WHO that accepts these Regulations, for which they shall enter 
into force in accordance with paragraph 1 of Article 64. 

3. If a State is not able to adjust its domestic legislative and administrative arrangements fully with 
these Regulations within the period set out in paragraph 2 of this Article, that State shall submit within 
the period specified in paragraph I ofthis Article a declaration to the Director-General regarding the 
outstanding adjustments and achieve them no later than 12 months after the entry into force of these 
Regulations for that State Party. 

Article 60 New Member States of WHO 

Any State which becomes a Member of WHO after the date of the notification by the Director
General referred to in paragraph 1 of Article 59, and which is not already a party to these Regulations, 
may communicate its rejection of, or any reservation to, these Regulations within a period of twelve 
months from the date of the notification to it by the Director-General after becoming a Member of 
WHO. Unless rejected, these Regulations shall enter into force with respect to that State, subject to the 
provisions of Articles 62 and 63, upon expiry of that period. In no case shall these Regulations enter 
into force in respect to that State earlier than 24 months after the date of notification referred to in 
paragraph I of Article 59. 

Article 6/ Rejection 

If a State notifies the Director-General of its rejection of these Regulations or of an amendment 
thereto within the period provided in paragraph I of Article 59, these Regulations or the amendment 
concerned shall not enter into force with respect to that State. Any international sanitary agreement or 
regulations listed in Article 58 to which such State is already a parry shall remain in force as far as 
such State is concerned. 

Article 62 Reservations 

I. States may make reservations to these Regulations in accordance with this Article. Such 
reservations shall not be incompatible with the object and purpose of these Regulations. 

2. Reservations to these Regulations shall be notified to the Director -General in accordance with 
paragraph I of Article 59 and Article 60, paragraph I of Article 63 or paragrapb I of Article 64, as the 
case may be. A State not a Member of WHO shall notify the DirectOr-General of any reservation with 
its noti ficatiOll of acceptance of these Regulations. States formulating reservations should provide the 
Director.(Jeneral with reasons for the reservations. 

3. A rejection in part of these Regulations shall be considered as a reservation. 

4. The Director-General shall. in accordance with paragrapb 2 of Article 65, issue notification of 
each reservation received pursuant to paragraph 2 of this Article. The Director-General shall: 
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(a) if the reservation was made before the entry into force of these Regulations, request those 
Member States that have not rejected these Regulations to notify him or her within six months 
of any objection to the reservation, or 

(b) if the reservation was made after the entry into force of these Regulations, request States 
Parties to notify him or her within six months of any objection to the reservation. 

States Objecting to a reservation should provide the Director-General with reasons for the objection. 

5. After this period, the Director-General shall notify all States Parties of the objections he or she 
has received with regard to reservations. Unless by the end of six months from the date of the 
notification referred to in paragraph 4 of this Article a reservation has been objected to by one-third of 
the States referred to in paragraph 4 of this Article, it shall be deemed to be accepted and these 
Regulations shall enter into force for the reserving State, subject to the reservation. 

6. If at least one-third of the States referred to in paragraph 4 of this Article object to the 
reservation by the end of six months from the date of the notification referred to in paragraph 4 of this 
Article, the Director-General shall notify the reserving State with a view to its considering 
withdrawing the reservation within three months from the date of the notification by the Director
General. 

7. The reserving State shall continue to fulfil any obligations corresponding to the subject matter 
of the reservation, which the State has accepted under any of the international sanitary agreements or 
regulations listed in Article 58. 

8. If the reserving State does not withdraw the reservation within three months from the date of the 
notification by the Director-General referred to in paragraph 6 of this Article, the Director-General 
shall seek the view of the Review Committee if the reserving State so requests. The Review 
Committee shall advise the Director-General as soon as possible and in accordance with Article 50 on 
the practical impact of the reservation on the operation of these Regulations. 

9. The Director-General shall submit the reservation, and the views of the Review Committee if 
applicable, to the Health Assembly for its consideration. If the Health Assembly, by a majority vote, 
objects to the reservation on the ground that it is incompatible with the object and purpose of these 
Regulations, the reservation shall not be accepted and these Regulations shall enter into force for the 
reserving State only after it withdraws its reservation pursuant to Article 63. If the Health Assembly 
acceprs the reservation, these Regulations shall enter into force for the reserving State, subject to its 
reservation. 

Article 63 Withdr"",·al of rejection and reservation 

I. A rejection made under Article 61 may at any time be withdrawn by a State by notifying the 
Director-General. In such cases, these Regulations shall enter into force with regard to that State upon 
receipt by the Director-General of the notification, except where the State makes a reservation ",hen 
withdrawing its rejection, in which case these Regulations shall enter into force as pro~ided in Article 
62. In DO case shall these Regulations enter into force in respect to that State earlier than 24 months 
after the date of notification referred to in paragraph I of Article 59. 
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2. The whole or part of any reservation may at any time be withdrawn by the State Party 
concerned by notifying the Director-General. In such cases, the withdrawal will be effective from the 
date of receipt by the Director-General of the notification. 

Article 64 States not Members of WHO 

I. Any State not a Member of WHO, which is a party to any international sanitary agreement or 
regulations listed in Article 58 or to which the Director-General has notified the adoption of these 
Regulations by the World Health Assembly, rnay become 8 party hereto by notifying its acceptance to 
the Director-General and, subject to the provisions of Article 62, such acceptance shall become 
effective upon the date of entry into force of these Regulations, or, if such acceptance is notified after 
that date, three months after the date of receipt by the Director-General of the notification of 
acceptance. 

2. Any State not a Member of WHO which has become a party to these Regulations may at any 
time withdraw from participation in these Regulations, by means of a notification addressed to the 
Director-General which shall take effect six months after the Director-General has received it. The 
State which has withdrawn shall, as from that date, resume application of the provisions of any 
international sanitary agreement or regulations listed in Article 58 to which it was previously a party. 

Article 65 Notifications by the Director-General 

I. The Director-General shall notify all States Members and Associate Members of WHO, and 
also other parties to any international sanitary agreement or regulations listed in Article 58, of the 
adoption by the Health Assembly of these Regulations. 

2. The Director-General shall also notify these States, as well as any other State which has become 
a party to these Regulations or to any amendment to these Regulations, of any notification received by 
WHO under Articles 60 to 64 respectively, as well as of any decision taken by the Health Assembly 
under Article 62. 

Article 66 Authemic texts 

I. The Arabic, Chinese, English, French, Russian and Spanish texts of these Regulations shall be 
equally authentic. The original texts of these Regulations shall be deposited with WHO. 

2. The Director-General shall send, with the notification provided in paragraph I of Article 59, 
certified copies of these Regulations to all Members and Associate Members, and also to other parties 
to any of the international sanitary agreements or regulations listed in Article 5 S. 

3. Upon the entry into force of these Regulations, the Director-General shall deliver certified 
copies thereof to the Secretary-General of the United Nations for registration in accordance .. ith 
Artie Ie 102 of the Charter of the United Nations. 
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ANNEX 1 

A. CORE CAPACITY REQUIREMENTS FOR SURVEILLANCE 
AND RESPONSE 

I. States Parties shall utilize existing national structures and resources to meet their core capacity 
requirements under these Regulations, including with regard to: 

(a) their surveillance, reporting, notification, verification, response and collaboration 
activities; and 

(b) their activities concerning designated airports, ports and ground crossings. 

2. Each State Party shall assess, within two years following the entry into force of these 
Regulations for that State Party, the ability of existing national structures and resources to meet the 
minimum requirements described in this Annex. As a result of such assessment, States Parties shall 
develop and implement plans of action to ensure that these core capacities are present and functioning 
throughout their territories as set out in paragraph I of Article 5 and paragraph I of Article 13. 

3. States Parties and WHO shall support assessments, planning and implementation processes 
under this Annex. 

4. At the local community level and/or prirnary public health response level 

The capacities: 

(a) to detect events involving disease or death above expected levels for the particular time 
and place in all areas within the territory of the State Party; and 

(b) to report all available essential information immediately to the appropriate level of health
care response. At the community level, reporting shall be to local community health-care 
institutions or the appropriate health personnel. At the primary public health response level, 
reporting shall be to the intermediate or national response level, depending on organizational 
strucTUreS. For the purposes of this Annex, essential information includes the following: clinical 
descriptions, laboratory results, sources and type of risk, numbers of human cases and deaths, 
conditions affecting the spread of the disease and the health measures employed; and 

(c) to implement preliminary control measures immediately. 

5. At the intermediate public health response levels 

The capacities: 
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(a) to confirm the status of reported events and to support or implement additional control 
measures; and 

(b) to as~ reported events immediately and, if found urgent, to report all essential 
informalJOn to the national level. For the purposes of this Annex, the criteria for urgent ""eRts 
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6. 

include serious public health impact andlor unusual or unexpected nature with high potential for 
spread. 

At the national level 

Assessment and notification. The capacities: 

(a) to assess all reports of urgent events within 48 hours; and 

(b) to notify WHO immediately through the National IHR Focal Point when the assessment 
indicates the event is notifiable pursuant to paragraph I of Anicle 6 and Annex 2 and to inform 
WHO as required pursuant to Article 7 and paragraph 2 of Anicle 9. 

Public health response. The capacities: 

(a) to determine rapidly the control measures required to prevent domestic and international 
spread; 

(b) to provide suppon through specialized staff, laboratory analysis of samples (domestically 
or through collaborating centres) and logistical assistance (e.g. equipment, supplies and 
transport); 

(c) to provide on-site assistance as required to supplement local investigations; 

(d) to provide a direct operational link with senior health and other officials to approve 
rapidly and implement containment and control measures; 

(e) to provide direct liaison with other relevant government ministries; 

(I) to provide, by the most efficient means of communication available, links with hospitals, 
clinics, airports, ports, ground crossings, laboratories and other key operational areas for the 
dissemination of information and recommendations received from WHO regarding events in the 
State Party's own territory and in the territories of other States Panies; 

(g) to establish, operate and maintain a national public health emergency response plan, 
including the creation of multidisciplinary/multisectoral teams to respond to events that may 
constitute a public health emergency of international concern; and 

(h) to provide the foregoing on a 24-hour basis. 
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1. 

B. CORE CAPACITY REQUIREMENTS FOR DESIGNATED AIRPORTS, 
PORTS AND GROUND CROSSINGS 

At all times 

The capacities: 

(a) to provide access to (i) an appropriate medical service including diagnostic facilities 
located so as to allow the prompt assessment and care of ill travellers, and (ii) adequate staff, 
equipment and premises; 

(b) to provide access to equipment and personnel for the transpon of ill travellers to an 
appropriate medical facility; 

(c) to provide trained personnel for the inspection ofconveyances; 

(d) to ensure 8 safe environment for travellers using point of entry facilities, including 
potable water supplies, eating establishments, flight catering facilities, public washrooms, 
appropriate solid and liquid waste disposal services and other potential risk areas, by condUcting 
inspection programmes, as appropriate; and 

(e) to provide as far as practicable a programme and trained personnel for the control of 
vectors and reservoirs in and near points of entry. 

2. For responding to events that may constitute a public health emergency of international concern 

The capacities: 
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(a) to provide appropriate public health emergency response by establishing and maintaining 
a public health emergency contingency plan, including the nomination of a coordinator and 
contact points for relevant point of entry, public health and other agencies and services; 

(b) to provide assessment of and care for affected travellers or animals by establiShing 
arrangements with local medical and veterinary facilities for their isolation, treatment and other 
support services that may be required; 

(c) to provide appropriate space, separate from other travellers, to interview suspect or 
affected persons; 

(d) to provide for the assessment and, if required, quarantine of suspect travellers, preferably 
in facilities away from the point of entry; 

(e) to apply recommended measures to disinsect, derat, disinfect, decontaminate or otherwise 
treat baggage, cargo, containers, conveyances, goods or postal parcels including, when 
appropriate. at locations specially designated and equipped for this purpose; 

(I) to apply entry or exit controls for arri,ing and departing travellers; and 

(g) to pro\ide access to specially designated equipment, and to trained personnel "'ith 
appropriate persooaJ protection. for the transfer of tra\-ellers who may carry infection or 
contamination. 
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ANNEX 2 
DECISION INSTRUMENT FOR THE ASSESSMENT AND NOTIFICATION OF EVENTS THAT 
MAY CONSTITUTE A PUBLIC HEALTH EMERGENCY OF INTERNATIONAL CONCERN 

Events detected by national surveillance system (see Annex I) 

A case of the following 
diKasH is uaLlSua) or 
uDelpec1ed aad may 
have KriOUS public 
hull" Impact.. and tbus 
shall be notified'" It: 

Smallpox 
Poliomyelitis due to 
wUd-typ< 
poliovirus 
Human i.nuenza 
caused by • arw 
subtype 
Se,'ere acute 
respiratory 
syndrome (SARS). 

involving other events 
or diseases t .... tho~ 
listed ia tbl! box on tbe 
left and thl! box 011 the 
rlgbt ,b.lllud to 
utilizatioa of thl! 
algorithm. 

All event involvlog tbe foUowing 
diseun sh.n always lead to 
utilization of the algorithm, 
bec:ause they ban demonstrated 
the ability to cause serious 
public heahh impact .. d to 
s pread rapidl y Internationallyl!: 

Cholera 
Paeumoaic plague 
Yellow fever 
Viral haemorrhagic fners 
(Ebol .. L ..... Marburg) 
West NUe fenr 
Otber disuses t bat are of 
5p«ial .ational or regio .. 1 
(oncern, e.g. dengue (evn. 
Rift ValJey fenr, aDd 
meniagKOttal disease. 

: becomes available. : 
•••••••• •••••••• ••••• 1 

EVENT SHALL BE NOTIFIED TO WHO UI'o-oE R THE II'oTERNA TIOr-.'AL HEALTH 
REGULATIONS 

• As per WHO C3-'" definitions . 
• The d1SC3SC list shall be used ""Iv for !he purposes of these R=Jotiom. 
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EXAMPLES FOR THE APPLICATION OF THE DECISION INSTRUMENT FOR 
THE ASSESSMENT AND NOTIFICATION OF EVENTS THAT MAY CONSTITUTE 

A PUBLIC HEALTH EMERGENCY OF INTERNATIONAL CONCERN 

The examples appearing in this Annex are not binding and are/or indicative guidance 
purposes to assist in the interpretation 0/ the decision instrument criteria. 

DOES THE EVENT MEET AT LEAST TWO OF THE FOLLOWING CRITERIA? 
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0,.; 
g 
1: 
;; 
C .. 
~ 

" .c -.. 
ti 
" Q. 

.§ 

.c 

il 
.c 

~ 
-= Q. ... 
-= 

i 
I. Is the public health impact of the event serious? 

1. Is the number of cases and/or number ofdearhsfor this type of even/large f or the 
given place, lime or papulation? 

2. Has the event/he poten/ialto have a high public heal/h impact? 

THE FOLLOWING ARE EXAMPLES OF CIRCUMSTANCES THAT CONTRIBUTE TO HIGH PUBLIC 

HEALTH IMPACT: 

'" Event caused by a pathogen with high potential to cause epidemic (infectiousness of the 
agent, high case fatality, multiple transmission routes or healthy carrier). 

'" Indication of treatment failure (new or emerging antibiotic resistance, vaccine failure, 
antidole resistance or failure). 

'" Event represents a significant public health n sk even ifno or very few human cases have 
yel been idenlified. 

'" Cases reponed among health stalT . 

'" The population at n sk is especially vulnerable (refugees, low level of immunization, 
children, elderly, low immunity, undernourished, etc.). 

'" Concomitant factors that may hinder or delay the public health response (natural 
catastrophes, armed conflicts, unfavourable weather cond itions, multiple foci in the State 
Pany) . 

'" Event in an area with high population density. 

./' Spread of toxic, infectious or otherwise hazardous matenals that may be occurri ng 
narurally or otherwise that has contaminated or has the potential to contaminale a 
population andlor a large geographical area. 

3. Is ex/erna! assistance needed to detect, investigate, respond and control /he current 
event. or prevent new cases? 

T HE FOLLO\\-1NG ARE EXAMPLES OF WHEN ASSISTA-'1CE MAY BE REQUI RED: 

I '" Inadequate human, financial, material or technical resources - in panicular. 

- Insufficienl laboratory o r epidemiological capacity to investigale the ,,·em 
(equipment, pc-rsonnel, financial resources) 

- Insufficient antid",es. drugs andIor \'accin<: andlor protective equipment. 
decontamination equipment. or supponive equipment to CO\"tt estimated needs 

- Existing surveillance system is inadequate to detect new cases in a timely manner . 

ISTHI: ruauc HLoU.T1f IMPAClOPTlI£ I:'"DoT SEJU~ 

A.p-er "yes" if yoa ",·e .. _end "'·ts" to qHStioeS 1, 2 or 3 abo\-e-
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II. Is tbe event unusual or unexpected? 

4. Is the event unusual? 

THE FOLLOWING ARE EXAMPLES OF UNUSUAL EVENTS: ... 
." ./ The event is caused by an unknown agent or the source, vebicle, route of transmission is 
~ 
" unusual or unknown. 
Q. .. ./ Evolution of cases more severe than expected (including morbidity or case-fatality) or .. 
c 
::0 with unusual symptoms. .. .. 

Oi 
./ Occurrence of the event itself unusual for the area, season or population . 

~ 5. Is the event unexpected from a public health perspective? 
::0 
c 
::0 THE FOLLOWING ARE EXAMPLES OF UNEXPECTED EVENTS: 
C ./ Event caused by a disease/agent tbat bad already been eliminated or eradicated from the .. .. .. State Party or not previously reported . 
'" of: 
.:: 

Is mE EVENT UNUSUAL OR UNEXPECfED? 

Aa.wer "yes" if you have auswered "yes" to questious .. or 5 above. 

III, Is tbere a significant risk of international spread? 

6. Is there evidence of an epidemiological link to similar events in other States? 

7 . Is there any factor that should olen us to the potential for cross border movement of the .... agent. vehicle or host? ." .. .. 
THE FOLLOWING ARE EXAMPlES OF CIRCUMSTANCES THAT ... MAY PREDISPOSE TO 

~ lNITRNA nONAL SPREAD: 
Oi 
c 

'" Where there is evidence oflocal spread, an index case (or other linked cases) with a ~ 
0; history within the previous month of: c .. .. 

- international travel (or time equivalent to the incubation period if the pathogen is ] 
... known) 

~ - panicipation in an international gathering (pilgrimage, spons event, conference, 

C etc.) .. .. - close contact with an international traveller or a higbly mobile popUlation. C 
:: 
~ '" Event caused by an environmental contamination that has the potential 10 spread across .. international borders . 
e .. 

'" Event in an area of intense international traffic with limited capacity for sanitary control of: 
.:: or environmental detection or decontamination. 

Is T1IDlE A SlGNIFICA..l\IT RISK OF INTEIl!~A l10NAL SPa£AD? 

Aaswer "yes" if y .. Ioave _end ")'a" to q1leS1iHs 6 or 7 above. 
._---

~ 
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IV. Is tbue a significant risk of international travel or trade r estrictions? I 
... 8 . Have similar events in the past resulted in international restriction on trade and/or i 
~ travel? c 
~ 

Is the source suspected or known to be a food product, water or any other goods that ti 9. 
'E might be contaminated that has been exponed/imported ta/jrom other States? 
:l .. 
Oi 10. Has the event occurred in association with an international gathering or in an area of 
c intense international tourism? 
~ 
';i 

II. Has the event caused requests for more information by foreign officials or international c .. .. media? 
:5 
"- Is mERE A SIGNlnCANT RISK OF INTERNA 110NAL TRADE OR TRAVEL .. 
.:I. RESTRICOONS? Ii 

Aaswer "yes" if you have answered "yes" to questions 8, 9,10 or II above • 

States Parties tbat answer "yes" to the question wbether tbe event meets any two of tbe four 
criteria (I-IV) above, shall notify WHO under Article 6 of the International Healtb Regulations. 
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MODEL SIIIP SANITATION CONTROL EXEMPTION CERTIFICATElSIIIP SANITATION CONTROL CERTIFICATE 

Portof.. ..... . .. D(lte : ...... .. 
This Certificate rl.'Cords the inspection and I) exemption from contro l or 2) control measures applied 

NOl11e of ship or inland nuviga tion vesse l. , , ........... "" ....... Flng.. . RcgislrulionJ1MO No. 
Al the lime of ins peel ion Ihe holds were unltldcnllndcn with , tonnes of ......................... cargo 
NUl1Ic and address of inspecting officer ...... "" 

ShlD Sanitation Control Elfml tion Ctrllncale Shl SIC I C In lip an t.t on onlro erl 
An ... I.yllem .. nd ["ldenC't round' 
.n\,ic'f·,iln'pec'ted 

O. II,y 
r Ut,t!')' 

lIa ld lYcar 0 

oartc..,: 

- olneen 
• PI.ucn en 
• deck 
J'()table WII IL ... 

1) 11I1I~t I lInh 

wutc 
S iandin WIt ter 
En ;nc roum 
Medical flW!IIi liCI 
Ot hcr nrellupccifi ... ...t • 
Sl-tI I1 Rchc\1 
NQ4e ftU'." Ilol 
"pplicllhic. by IIU1rking 
N/A. 

S.mpl. Doru ... llt. rtvl~w" 
rI'.ulll l 

Medicallolt 

Other 

No cvidcnce found. Shlp/vC3l1cI 18 rxclI1pll'd 11\l111 control mCllllurC8 , 

Control met.ure •• pplltd R~ln'p«tion 
d.fe 

Control mca!lures indicated were apphed 0f1 the dille belQW, 

NIIIIlC and dCIISOI' tlon Or 1!l1Ui1l1J o niCt" .. ..................... ,.,...... Signature and scal . Dale o . 

cate 
Commtnt. naudl"g 

conditio", fo_nd 

1(.) I!videflcc of In ' '-'CliOI'I or conlamirnlliol'l . indudina: vcclON in all siages ofgrllwth: anima l rc~oits fot veclorl; rooents or other species that cou ld carry human disellse. 
micfllbio l()Kic. l. chemic,,1 "lid olher ri lllki lo hllnUtn hCll llh: sign! orlnltdcqlllilc 51U1ilnry mealliurca . (b) (nfnonlliion concerning an)' humM caliI!'! (10 be included in the: Maritime Dt:clarRlion of 
Ilcnllh), 

t Rc.!!u li !ll from lut lllpl ':lI tllkcn Ofl bQ,ud, Anli lysis to be provided 10 ship's nlMter by ltI()5t expedient IllCl'lnS and, ir re· in ~pectiOf1 is requir.:d, to Ihe nexl appropriate por1 of call coinc iding 
with the: rc· iIlSPl"Cliol1 dll te llpa:i ficd in Ihill c ... ...,ilicnle, 

SllIit ltl ioll Cuntrol Exemption Ct.'11incatcl* Itnd SlIl1itHtion C()fIlrol CCf1ificltc!I nrc valid for 8 maxim,un of six months, but the validity period may be extended by one month if inspection 
cannot be carried out II the porI and Ihc:rc is no ... -videncc: ofinlc\..1iol1 Of cOIltRl11inaliou. 

ATTACIiM ENT TO MODEL SHIP SANITATION CONTROL EXEMPTION CERTIFICATE/SHIP SANITATION CONTROL CERTIFICATE 
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ANNEX 4 

TECHNICAL REQUIREMENTS PERTAINING TO CONVEYANCES AND 
CONVEYANCE OPERATORS 

Section A Conveyance operators 

I. Conveyance operators shall facilitate: 

<a) inspections of the cargo, containers and conveyance; 

(b) medical examinations of persons on board; 

<c) application of other health measures under these Regulations; and 

<d) provision of relevant public health information requested by the State Party. 

2. Conveyance operators shall provide to the competent authority a valid Ship Sanitation Control 
Exemption Certificate or a Ship Sanitation Control Certificate or a Maritime Declaration of Health, or 
the Health Part of an Aircraft General Declaration, as required under these Regulations. 

Section B Conveyances 

I. Control measures applied to baggage, cargo, containers, conveyances and goods under these 
Regulations shall be carried out so as to avoid as far as possible injury or discomfort to persons or 
damage to the baggage, cargo, containers, conveyances and goods. Whenever possible and 
appropriate, control measures shall be applied when the conveyance and holds are empty. 

2. States Parties shall indicate in writing the measures applied to cargo, containers or conveyances, 
the parts treated, the methods employed, and the reasons for their application. This information shall 
be provided in writing to the person in charge of an aircraft and, in case of a ship, on the Ship 
Sanitation Control Certificate. For other cargo, containers or conveyances, States Parties shall issue 
such information in writing to consignors, consignees, carriers, the person in charge of the conveyance 
or their respective agents. 
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ANNEX 5 

SPECIFIC MEASURES FOR VECTOR-BORNE DISEASES 

I. WHO shall publish, on a regular basis, a list of areas where disinsection or other vector control 
measures are recommended for conveyances arriving from these areas. Determination of such areas 
shall be made pursuant to the procedures regarding temporary or standing recommendations, as 
appropriate. 

2. Every conveyance leaving a point of entry situated in an area where vector control is 
recommended should be disinsected and kept free of vectors. When there are methods and materials 
advised by the Organization for these procedures, these should be employed. The presence of vectors 
on board conveyances and the control measures used to eradicate them shall be included: 

<a) in the case of aircraft, in the Health Part of the Aircraft General Declaration, unless this 
part of the Declaration is waived by the competent authority at the airport of arrival; 

(b) in the case of ships, on the Ship Sanitation Control Certificates; and 

<c) in the case of other conveyances, on a wrinen proof of treatment issued to the consignor, 
consignee, carrier, the person in charge of the conveyance or their agent, respectively. 

3. States Parties should accept disinsecting, deraning and other control measures for conveyances 
applied by other States if methods and materials advised by the Organization have been applied. 

4. States Parties shall establish programmes to control vectors that may transport an infectious 
agent that constitutes a public health risk to a minimum distance of 400 metres from those areas of 
point of entry facilities that are used for operations involving travellers, conveyances, containers, 
cargo and postal parcels, with extension of the minimum distance if vectors with a greater range are 
present. 

5. If a follow-up inspection is required to determine the success of the vector control measures 
applied, the cornpetem authorities for the next known port or airport of call with a capacity to make 
such an inspection shall be informed of this requirement in advance by the competent authority 
advising such follow-up. In the case of ships, this shall be noted on the Ship Sanitation Control 
Certificate. 

6. A conveyance may be regarded as suspect and should be inspected for vectors and reservoirs if: 
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<a) it bas a possible case of vector -borne disease on board; 

(b) a possible case of vector-bome disease has occurred on board during an international 
voyage; or 

<c) it has left an affected area within a period oftime ",ilere on-board vectors could still carry 
disease. 
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7. A State Party should not prohibit the landing of an aircraft or berthing of a ship in its territory if 
the control measures provided for in paragraph 3 of this Annex or otherwise recommended by the 
Organization are applied. However, aircraft or ships coming from an affected area may be required to 
land at airports or divert to another port specified by the State Party for that purpose. 

8. A State Party may apply vector control measures to a conveyance arriving from an area affected 
by a vector-borne disease if the vectors for the foregoing disease are present in its territory. 
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ANNEX 6 

VACCINATION, PROPHYLAXIS AND RELATED CERTIFICATES 

I. Vaccines or other prophylaxis specified in Annex 7 or recommended under these Regulations 
shaH he of suitable quality; those vaccines and prophylaxis designated by WHO shall be subject to its 
approval. Upon request, the State Party shall provide to WHO appropriate evidence of the suitability 
of vaccines and prophylaxis administered within its territory under these Regulations. 

2. Persons undergoing vaccination or other prophylaxis under these Regulations shall he provided 
with an international certificate of vaccination or prophylaxis (hereinafter the "certificate'') in the form 
specified in this Annex. No departure shall be made from the model of the certificate specified in this 
Annex. 

3. Certificates under this Annex are valid only if the vaccine or prophylaxis used has been 
approved by WHO. 

4. Certificates must be signed in the hand of the clinician, who shall he a medical practitioner or 
other authorized health worker, supervising the administration of the vaccine or prophylaxis. The 
certificate must also bear the official stamp of the administering centre; however, this shall not he an 
accepted substitute for the signature. 

5. Certificates shaH be fully completed in English or in French. They may also be completed in 
another language, in addition to either English or French. 

6. Any amendment of this certificate, or erasure, or failure to complete any part of it, may render it 
invalid. 

7. Certificates are individual and shall in no circumstances be used coHectively. Separate 
certificates shall be issued for children. 

8. A parent or guardian shall sign the certificate when tbe child is unable to write. The signature of 
an illiterate shall be indicated in the usual manner by the person' s marie and the indication by another 
that this is the mark of the person concerned. 

9. If the supervISIng clinician is of the opltuon that the vaccination or prophylaxis is 
contraindicated on medical grounds, the supervising clinician shall provide the person with reasons, 
wrinen in English or French. and where appropriate in another language in addition to English or 
French. underlying that opinion. which the competent authorities on arrival should take into account. 
The supervising clinician and competent authorities shall inform such persons of any risk associated 
with non-vaccination and with the non-use of prophylaxis in accordance with paragraph 4 of 
Article 23. 

10. An equinlem document issued by the Armed Forces to an active member of those Forces shall 
be accepted in lieu of an international certificate in the fonn sbown in this Annex if. 
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(a) it embodies medical information substantiaHy the same as that required by such form; and 

(b) it contains a statement in English or in French and where appropriate in another language 
in addition 10 EnglIsh or French recording the nature and date of the vaccination or prophylaxis 
and to the effect that it is issued in accordance WIth this paragraph. 
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MODEL INTERNATIONAL CERTIFICATE OF VACCINATION 
OR PROPHYLAXIS 

This is to certify that [name] ................................... , date of birth ................... , sex ............................... , 

nationality .................................... , national identification document, if applicable ............................ . 

whose signature follows 

has on the date indicated been vaccinated or received prophylaxis against: 

(name of disease or condition) 

in accordance with the International Health Regulations. 

Dale V.riM .. 
p..,~yIou. 

Sigahft." 
prefenie_ "hIS of 
..,......illl eIi.iri .. 

M ••• rad1lrer •• d I Certifkate I OfI"'Kialnanap" 
batch ~o. ... ".caM.,. valid fr •• _ adilliaistert-c entre 

prophylnil •• tiI __ 

1. 

2. 

This certificate is valid only if the vaccine or prophylaxis used has been approved by tbe World Health 
Organization 

This certificate must be signed in the hand of the clinician, who shall be a medical practitioner or other 
authori2Crl health worlcer, supervising the administration of the vaccine or prophylaxis. The certificate 
must also bear the official stamp of the administering centre; however, this shall not be an accepted 
substitute for the signature. 

Any amendment of this certificate, or erasure, or failure to complete any part of it, may render it 
invalid. 

The validity of this certificate shall extend until the date indicated for the particular vaccination or 
prophylaxis. The certifICate shall be fully completed in English or in French. The certificate may also 
be completed in another language on [he same document, in addition to either English or French. 
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ANNEX 7 

REQUIREMENTS CONCERl'tIING VACCINATION OR 
PROPHYLAXIS FOR SPECIFIC DISEASES 

I. In addition to any recommendation concerning vaccination or prophylaxis, the following 
diseases are those specifically designated under these Regulations for which proof of vaccination or 
prophylaxis may be required for travellers as a condition of entry to a State Parry: 

Vaccination against yellow fever. 

2. 

5' 

Recommendations and requirements for vaccination against yellow fever: 

(a) For the purpose of this Annex: 

(i) the incubation period of yellow fever is six days; 

(ii) yellow fever vaccines approved by WHO provide protection against infection 
starting 10 days following the administration of the vaccine; 

(iii) this protection continues for 10 years; and 

(iv) the validity of a certificate of vaccination against yellow fever shall exteod for a 
period of 10 years, beginning 10 days after the date of vaccination or, in the case of a 
revaccination within such period of 10 years, from the date of that revaccination. 

(b) Vaccination against yellow fever may be required of any traveller leaving an area wbere 
the Organization bas determined that a risk of yellow fever transmission is present. 

(c) If a traveller is in possession of a certificate of vaccination against yellow fever which is 
not yet valid, the traveller may be permitted to depart, but the provisions of paragraph 2(h) of 
this Annex may be applied on arrival. 

(d) A traveller in possession of a valid certificate of vaccination against yellow fever shall 
not be treated as suspect, even if coming from an area where the Organization has determined 
that a risk of yellow fever transmission is present. 

(e) In accordance with paragraph 1 of Annex 6 the yellow fever vaccine used must be 
approved by the Organizarion. 

(I) States Parties shall designate specific yellow fever vaccination centres within their 
territories in order to ensure the quality and safety of the procedures and materials employed. 

(g) Every person employed at a point of entry in an area where the Organization has 
determined that a risk of yellow fever transmission is present, and every member of the crew of 
a conveyance using any such point of entry, shall be in possession of a valid cerrificate of 
vaccination against yellow fever. 
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(h) A State Pany, in whose territory vecto~ of yellow fever are present, may require a 
traveller from an area where the Organization has determined that a risk of yellow fever 
transmission is present, who is unable to produce a valid certificate of vaccination against 
yellow fever, to be quarantined until the certificate becomes valid, or until a period of not more 
than six days, reckoned from the date of last possible exposure to infection, has elapsed, 
whichever occu~ fi~t. 

(i) Travellers who possess an exemption from yellow fever vaccination, signed by an 
authorized medical officer or an authorized health worker, may nevertheless be allowed entry, 
subject to the provisions of the foregoing paragraph of this Annex and to being provided with 
informarion regarding protection from yellow fever vectors. Should the travellers not be 
quarantined, they may be required to report any feverish or other symptoms to the competent 
authority and be placed under surveillance. 
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ANNEX 8 

MODEL OF MARITIME DECLARATION OF HEALTH 
To be completed and submitted to the competm authorities by the masten of ships arriving from forrign pons. 

Subiniucd at the port of. .................................................. Date .. .. 
Name of ship 01' mland navigation vessel. .......................... RegistnltionllMO No. __ ............. .arriving from. ............... sailing to .. 
(NatKlll8lity)(Flag ofvesscl)............... ....•.......•..............• Master's IWllC ................ _ ........................................................ .. 
Groa. tonnage (ship) ... 
Tormage (mland navagalion vessel) ..... . 
Valid Sanitation Control ExemptionlControi Certificate carried on board? yes ............ no ............ Issued at ................. dale .............. .. 
Re'lnspectiOll requital? yes ....... no .. . 
Has ship/vessel VlSllCd an affected area identified by the Wood Heahh Organization? yes ..... no ..... 
Port and date of visit ................................... .. 
LIst ports of call from commencement of voyage with dates of deputure. or within past thirty daya, whichever iI shorter: 

Upon request of the ~t a"-hority at the port of amnllist crew members. passc1lgers or other pcnons who have joined ship,lvessel 
since lnlCmauooal voyage began 01' within pa. thirty days. wtllchever is shorter. Includmg all ponsIcwntriCi visited in this pcnod (add 
additional names to the .\ached sdtc:duk): 

(I) N ....................................... p;ned from: (I) ......... . (2) ........••..••....•............ (3) ...........•...................••..•....•. 
(2) Name .............. . ....... jo,ned from: (I) ..•...... . ......... (2) ................. __ ..... (3) .... - .••......•...•............•...•....• 
(3) Name .......•..........................•... P;ned from: (I) ....... . (2) ........... _ •...•.....•..... (3) ..................•••...•••.•..........•.. 

Number of crew me:mben on board .. . 
Number of passengers 00 bOlateL .......... . 

Health questions 

(1 ) Has any penon died on board during the voyage otherwise than as I mull of accidi:nt? yes .... 
If yes, state partlallan 18 anacbed schedule. Total no. of deaths ._ .... _ 

(2) Is there 00 board or bas Ihere beat dwing the mtc:malion.al voyage: any cue of disc:ue wtndt you suspccllO be of an infectious 
oarure? yes. ... __ 110 ..... _. If ya.. stale p;uticubrs in attached deduk. 

(3) H.u the ... 1 number of in passcngen during the voyage ""'" pma- than oonnaV<Xp«Ocd? yes_ .. 
How many 10 pcnons? _ .. _._ 

(4) Is there any ill penon 00 board now? yes ........ no........ Ifycs. state paItla1lars in attached scbcduJe. 

(5) Was a medical pgctittmer consulted? ycs. ...... 00 .. _. If)'($, .... te particulan of medical treatment or advice provided in IIlIChed 
schcduk. 

(6) Are you Iwve ofaoy cmdition on board which may kad to infecticn or spread of disease? )'CS._ ... - 00 ........ 

Ii yes.. ale partladan in attached sc:htduIe. 

(7) Has Ill)' sanitary measure (e.g. quarantine, tsoUbon, disinfection or da:oniaminalioo) been applied 00 board? yes ... _ .. 110 .... _ 
If yes. 'I"",fy Oype. pio<c and dooe... __ ._ ... _._. ___ .... ___ ... _ .... _._. ______ ._._ .. _ ... ___ ..•.. ___ .• _ ... __ ...... _ .... ____ ._. 

(8) Have any swwaWloYS been found on board'! yes ..... _ 110 .••. Ifycs. wbcK cbd ~ joiD the ship (Ifknown)? . __ ._ ... _. __ .... ___ ._. __ 

(9) Is there • sid animal or pet on board? ya ._._ ... 00 ..... _ 

~ III the aMena: of a mrgcon, the muter tbouId rq.ard the (olknnna: symp&oms as grounds for suspcc:ting 1bc cxistmcc of a di.seue of 
III mfccbous nature: 

Ca) reva-. pcnisting for sevcnJ days or accompanied by (I) pustnlion; (ii) deacascd CORSCIOUSOCII; (iii) glandular rweDmg; 
(IV)~ ( ... ) cough 01" sbartDeJaofbro.th.; IVl) untdlIaI btec:dmg; or (VlI) para~ 

(b) with or Yi1thout (au: (i) any IICdc Ik..iD rash or c:rupbOIl; (d) IC"\'Ue \'OIIJJtmg (odlcr .... sea sickness): (iii) IIn'ttC 

darrboca; or (IV) recurrmt conwhlODl. 

I b=by d<clan: _ .... paniaolan and ......... '" the _ p,.. in dUs o.c_ of Hcahh (incloodma the Idoaluk) an: """ and 
axm::l wlbe best of til)' tnoMc:dge and bdlCf. 

So)!OCd .•.•. -Com'UfSigned. _ .. 

Sloop., ......... (;f aniaf) 

5. 
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ATTACHMENT TO MODEL OF MARITIME DECLARATION OF HEALTH 

Drugs 

Cbus port, date Nature Date ef Repor1od medichlCS 

Na .... or Age 50. Natloaallty Jollied er uaset Dr to. port Disposal or .. Iller CommeDts 
ratia, .hip/vessel 01 .... symptoms 

medical Df c:asc* treat meat 
officer? givea to 

patie •• I 

• s .... : (I) whether ,be peBOII .. ",,,ere<!. is stiR ill or died; ond (2) whether the peBOII is stili on board, was 
evacuated (lOCtudmg the name ofw port or anport), or was buncd at sea. 
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ANNEX 9 

THIS DOCUMENT IS PART OF THE AIRCRAFT GENERAL DECLARATION, 
PROMULGATED BY THE INTERNATIONAL CIVIL AVIATION ORGANIZATION' 

HEALTH PART OF THE AIRCRAFT GENERAL DECLARATION 

Declaration of Health 

Persons on board with illnesses other than airsickness or the effects of accidents (including 
persons with symptoms or signs of illness such as rash, fever, chills, diarrhoea) as well as those cases 
of illness disembarked during the flight 

Any other condition on board which may lead to the spread of disease 

Details of each disinsecting or sanitary treatment (place, date, time, method) during the flight. If 
no disinsecting has been carried out during the flight, give details of most recent disinsecting 

Signature, if required: 

Crew member concerned 

Eighth plenary meeting, 23 May 2005 
A58IVR!8 

, AD mformal working group met during Ihe o«ood..,..;oo oflhe In .... govCII1IDOII .. 1 WollOng Group sod 
_ dtanges 10 II". documem whteb ... 110 w,lIlm1SDDllO Ihe InICnlabOllal C,,"li A,,.noo OrpnlZOllOllWr 
appropnate consadcnboa.. 
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PREFACE S ince 1994, CDC has been engaged in a nationwide effort to revitalize 
national capacity to prorccf the public from infectious disease. Progress con

tinues to be made in the areas of disease surveillance and o utbreak response; 
applied resea rch ; prevention and control; and infrastructure-build ing and train
ing. These: efforts 3 TC intended to provide protectio n against endemic diseases 
like tulxrcu10sis and hepatiti s C, as well as against w ha tever new or drug-resist
ant diseases arise. 

Although safeguarding U.S. health is a domestic goal, its achievement requires 
international action and cooperation . This is because U.S. health and global 
health a rc: inextricably linked. As the AIDS epidem ic has illustrated, a disease: 
that emerges or reemerges anywhere in the: world can spread far and wide. With 
increased rates of air travel and international trade, infectious microba have 
many oPrK>rtunities to spread across borders, whether carried by businessmen 
and tourists, by mosquitos that "hitchhike" on ai rplanes, or by exotic animals 
imported as pets o r livestock. Microbes have addit ional oPrK>rrunities for spread 
on internatio nal shipments of fruits, meats, fish, or vegetables. 

The imerna tional dimension of the efforr to combat infectious diseases is reflect
ed in CDC's growing international ro le. Whenever a new, highly dangerous, 
drug-resistant, or reemerging disease is detected anywhere on the globe, U.S. c it
izens, as well as foreign governments, have come to rely on CDC to provide 
assistance and public health information. Established diseases such as 
HIV/AIDS, tuberculosis, and malaria, as well as vaccine-preventable diseases 
such as polio, demand increasing attention and resources as wdl. This increased 
international engagement has stimulated CDC to rethink its infectious disease 
priorit ies, keeping in mind that it is far more effective to help other countries 
control o r prevent dangerous diseases at their source than try to prevent their 
importation. 

This document, Proteding the Nation's Health ill a" Era of Globalization: 
CDC~s Global l"fedious Disease Strateg}~ repr~nt's a n important advance in 
defining CDCs evolving global mission and in considering how CDC and its 
inre,rnational parroers can work together to improve gJobal capacity for disease 
surveillance and outbreak response. \(Ie look forward to working with our many 
partners throughout the n.nion and the world as we pur th is strategy into 
practice. 

Jeffr<y P. Koplan, M.D., M.P.H. 
Director 
Centers for Disease Control and Preventioll 
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EXECUTIVE 
SUMMARY 

ItiS not possible to adequately pro· 
teet the health of our nation with

OUt addressing infectious d isease prob
lems that OCcur elsewhere in the: 
world . In an age of expanding a ir trav
el and international trade, infectious 
microbes a re transported across bor
ders every day, carried by infected peo
ple, an imals, and in sects, and con
tained within commercial shipments 
of contaminated food. "Old" diseases 
such as malaria, measles, and fo<xi 
borne illnesses are endemic in many 
parts of the globe, and new diseases 
such as acqui red immunodeficiency 
syndrome (AIDS; ca used by the human 
immunodeficiency virus (HIV))- as 
well as new forms of old diseases such 
as multidrug-resistant tuberculosis 
(TB)---<:an emerge in one r<gion and 
spread throughout the world. 

Moreov<r, unfor<se<n disease prob
lems conrinue to appear. Recent exam
ples include vancomycin- resistant 
infecrions of Staphylococcus aurells in 
the United States and Japan , avian 
influenza in Hong Kong, a new disease 
called Nipah virus encephalitis in 
Malaysia, and outbreaks of dengue 
fever in Texas and West Nile encepha
litis in New York. Increased CDC 
engagement in effortS ro improve glob
al disease surveillance and outbteak 
response will help us daect new or un· 
usual diseases of any kind and respond 
to health emergencies of any kind
including Ixxh naturally occurring and 
imc:nrionally caused outbreaks. 

Lcfr unchecked, today's emerging 
diSC'a~s can become the endemic dis· 

c:ases of tomorrow. This is what hap
pened with HIVIAIDS, which spread 
fro m a remote pa rr of Africa to all 
oth c:r continc:nts 20 years ago. and is 
now enrrc:nched all over the world , 
necessi tating a ma jo r international 
control effort. 

Because u.s. and international 
health are inextricably lin ked, the fu l· 
fillmwt of CDC's domestic mission
to protect the heal th of the U.S. popu· 
lation-requires glo bal awareness and 
strategic thi nking. This document , 
Protecting the Nation's Health jn all 
Era of G/oba/izotiOll: CDC's Global 
Illfectiolis Disease Strategy, describes 
how CDC and its international part
ner s can collaborate to prevc:m the 
emergence and spread of infectious 
diseases. 

u.s. Investment in 
Global Publ ic Heahh 

The United States must participate 
mo re full y in combating infectious dis· 
ea~ thr~ats around the world. Thest 
efforts wi ll yie ld multiple benefits: 

• Protecting the health of U.S. citi· 
zens at home and abroad. Control· 
ling disease outbreaks as well as 
dangerous endemic diseases wher· 
ever they occur prevents rhOS( dis
eases from spreading international· 
Iy, saving lives and dollars. U.S. 
citiuns cannm be adequately pro
tected from diseases such as 
measles, HI VlAJDS, and tuberculo
sis if our public health effortS are 
restricted to persons residing within 
our borders. 
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• Furthering U.S. humanitarian d
fans. The potential for saving 
human lives by preventing infec
tious diseases overseas is nemen
dous. [very year, an estimatcd three 
mill ion infant and child deaths are 
prevented by vaccination and ocher 

preventive: health measureS. Many 
families and communities, includ
ing rdugees and displaced people, 
also benefit from internationa l 
investigations that lead to prompr 
control of outbreaks. 

• Providing diplomatic and economic 
benefits. Because health is an area of 
concern for all nations , international 
projects that address infectious dis· 
cast issues can OJX" avenues of 
communication and east tcnsions 
betw«n the United Stares and orher 
nations. Improvements in global 
healrh will also enhance rhe U.S. 
economy and contribure to global 
pros~rity. Reductions in disease 
burden will promore economic 
growth in nations that represent 
growing markets for U.S. products. 
Investmenrs in glo bal healrh will 
also reduce U.S. healrbeare cosrs by 
decreasing rhe number of cases of 
imported diseases and by eradicat
ing diseasts currently includ~d in 
childhood vaccinarion programs. 

• Enhancing security. Slowed eco
nomic growth fuded by poor healrh 
and disease can impede dl!mocraric 
d~vl!lopmem and politlcal transi
tions in poor and formu commu
nist nations, contributing to mili
tary conflicts and humanitarian 
emergencies. The HIV/AIDS pan
demic is already destabil izing poor-

er nations, damaging thl!ir econom
ic, social, political, military, and 
I!ducational infrastructures, and 
crl!ating vast numlxrs of orphans. 
Th~ recent intentional releases of 
biologic agems in the Unired Srares 
have also int~nsi fi~d international 
concerns about bioterrorism. Due 
to the ease and frequency of modern 
travel, an intentionallY<a.used out
break that lxgins anywhere in the 
world can quickly become an inter
national problem. A contagious 
bioterrorisr agent such as smallpox 
can spread rapidly from person to 

person and from country to coun
try. A noncontagious agent such as 
anthrax can be spread by unex~
eel methods, including international 
mail. The United Stares must be 
prepared to work wirh other 
nations to prevent illness and deaths 
caused by acts of bioterrorism. 

Alrhough rhe Unired Stares partici
pates in health projects in many parts 
of the world, much more can be done, 
at relatively low Cost, with political 
will, national leadership, and a clearly 
articulared global stra«gy. 

CDC's Role in Promoting 
Global Public Health 

CDC, which is dedicared ro rhe pre
vention and control of disease and the 
promorion of health, works by invita
tion in many differmt jurisdictions, 
including U.S. srates and cities and 
ocher nations. Throughout its history, 
CDC has provided international lead
ersh ip in public health, serving as a 
technical consultant to the \'(/orld 
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Health Organization (WHO) and min
istries of health on projects that address 
infectious disease problems related to 

endemic diseascs, wars, famines, or 
other disasters. Many of these projects 
have been funded and coordina«d by 
the U.S. Agency for Internarional 
Development (USAID). CDC has also 
supported research and public health 
education on diseases of regional or 
international importance, provided 
resources and leadership for rhe small
pox eradication effort, and established 
long·rerm collaborarive research parr
nerships with several developing 
narions. While considerable effort has 
lxen dl!vOtl!d to these international 
activities~ CDC's primary focus has 
remained on doml!stic hl!alth. 

In recent years, however, CDC's 
overseas role has expanded rapidly. 
Global polio eradicario n (hnp://www. 
cdc.gov/niplglobal) and H1V/AlDS co n
trol programs (htrp:llwww.cdc.gov/ 
nchstplodlgap) have led ro subsranrial 
investments of CDC personnel and 
financial resources, as have a succes
sion of complex international ema
gencies. Between 1990 and 2000, 
CDC provided outbreak assisrance on 
an ad hoc basis to nations in Asia, 
Africa, Europe, and Larin America to 
help investigate outbreaks of un
known, highly dangerous, and highl y 
infectious disea~s, and provided diag
nostic supporr for hundreds o f local 
investigations around the globe.. 

Although there are no formal struc
tures and designated resources for 
international outbreak response, U.S. 
citizens-as well as foreign govern
ments-have coml! to rdy on CDC to 

provide outbreak assistanCI! and pub-

lic hl!alth information whenever a new 
or reemerging disease threat is detect
ed anywhere on rhe globe. Oubreak 
assisrance by CDC would also be 
requirl!d if an intentionally caused out
break occurred at home or abroad_ 

CDC's growing ptesence overseas 
presents new opportunities and new 
challenges. This documenr-11eveloped 
in consultation with public and private 
sector partners, at home and ahroad
represents an active eHon to further 
define CDC's evolving global mission. 
It considers how CDC and its interna
nonal partners can work together over 
the long term to improve thl! capacity 
to detect, control, and prevent infec
tious diseases. CDC's ongoing efforts 
ro srrengthen U.S. domestic public 
health infrastructure are critical to the 
success of these international collabo
rations, 

Six Priority Areas 

Protecting the Nation ·, Health in an 
Era of Globalization: CDC', Global 
I"fectious Disease Strategy ddines 
CDC's global infectio us disease priori
ties in six areas, selected in consulta
rion with glo bal publ ic health part
ners_ In looking towards the future, 
CDC I!nvisions increased activity and 
progress in each area: 

1 . International 
Outbrt:ltk ASSlstance_ 

An underlying principle of the global 
strategy is the recognition that interna
tional outbreak assistance is an inte
gral function of CDC. Supporring this 
function will require augmenting, 
updaring, and strengthening CDC's 
diagnostic facilities, as well as its 
capacity for epidemiologic investiga
tion overseas. In the futilrl!, CDC must 
also be: prepared, as a matter of rou
tine, to offer follow-up assistance after 
each acme emergency response. Such 
follow-up will assist host-country min
istril!s of health to maintain control of 
new pathogens when an outbruk is 
over. 

2. A Global Approach to 
Diseilse Survelltancft. 

In rhe years ahead, regional survei l
lance nerworks should expand, inter
act, and evolve into a global "netWork 
of networks" that provides early 
warning of emerging health threats 
and increased capacity to monitor the 
effectiveness of public health conrrol 
measures. CDC will hdp srimulate rhis 
process by providing technical assis
tance, evaluating regional progress, 
and working with many partners to 
strengthen the nerv.'orks· rdecommu
nications capacities and encourage the 
use of common software tools and 
harmonized standards for disease 
reporTing. 

3. Applied Re:oosrch on 

Dis8as65 of Global hnportance. 
A research program on diseases that 
are of global imporrance, including 
some that are uncommon in the Unit
ed Statl!s, is a va luable resource, both 
for humanitarian reasons and because 
of the dangers represented by some 
imported diseases. CDC's laboratori
ans, epidemiologists, and behavioral 
scientisu will maintain an active 
research program to develop tools to 
detter, diagnose, predict, and elimi
nate diseases of global or regional 
importance. When a new disease 
threat is reported anywhl!rl! in the 
world, CDC's laboratorians and field 
invesrigators will be avai lable to help 
answer questions about disease trans
mission, treatment, control, and pre
vention. 

4. Application of Proven 

Public Health Tools. 

There is ofren a long delay between the 
development of a new public health 
rool and irs widespread use. CDC will 
inrensify dforrs ro couple applied 
research with r~arch on ways to pro
mote the use of newly developed tools 
for diSl!asc control (" implementation 
research" l. CDC will help idenrify the 
most effective tools and actively 
encourage their international use, 
applying expeni.se and resources in 
laboratory research, public health pol
icy, program management, and health 
communications to ovcrcomc scientif
ic, fi nancial, and culrural barricrs_ 
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5 . Global Initiat ives for 

Diseas6 C ont rol. 

CDC will make sustained contribu
tions to global initiativc:s to reduce the 
preva lence of HIV/AIDS in young peo
ple by 25% and reduce deaths from 
tuberculosis and malaria by 50% by 
2010. CDC will also work with the 
Global Alliance for Vaccines and 
lmmunizarion to reduce infant monal· 
ity through enhanced delivery and usc 
o f new and underutilitud vaccines 
against respiratory illnesses and other 
childhood diseases. CDC and its part
ners will also consult o n future imer· 
national prio rities for disease control, 
elimination, and eradication efforts
as well on monitoring for antimicro
bial resistance and planning for pan
demic influenza-and help (Valuate 
progress through the collection and 
analysis of disease surveillance data . 

u. PubliC; Health Training and 
Capacity Building . 

CDC will encourage and support (he 
establishment of International Emerg
ing Infections Programs (IEIPs) in 
developing countries-<enters of 
excellence that integrate disease sur· 
veil lance, appl ied research, prevention, 
and connol activ ities. The (EIP sites 
will parmer with Field Epidemiology 
Training Programs (FETPS) and other 
institut ions to strengthen national 
public health capaciry and provide 
hands.on training in public health . 
Over rime, they may help to strength
en capacity in neighboring coumrics as 
well as within the host country. 

Implementation of specific objectives 
in these six areas will help realize 
CDC's vision of a world in which U.S. 
citizens and people thro ughout the 
world are better protecred from infte
tio us di seases. 

Partnerships and 
Implementation 

CDC's global infectious disease st rate
gy was prepared by the National Cen
ter for Infectious Diseases, in collabo
rarion with other CDC c~nters and 
offices, including the Office of Global 
Health, the National Center for HIV, 
STD. and TB Prevention, the National 
Immunization Program, the Epidemi· 
ology Program Office. and the Public 
Health Practice Program Office. Many 
global h<alth organizations and ag<n
cies provided consultarion and assis· 
tance during irs development. 

The strategy will be implemented 
incr~m~ntal1y over the n~xt five years, 
as funds become available, beginning 
with th~ highest priorities for 2001 -
2002 (Box I I. As CDC carries our this 
strategy, it will coordinate with fo reign 
governments, international organiza
rions (including WHO, the Joint Unit
ed Nations Programme o n AIDS 
IUNAIDS). and the United Narions 
Children's Fund IUNICEFJ), other 
U.S. agencies (including USAID. the 
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Narional Institutes of Health INIHI, 
the Food and Drug Administration 
(FDAI. the Department of Defense 
iOoDI, the Depanment of State, the 
Department of Veterans Affairs 
(DVAI, the U.S. Department of Agri
culture (USDA), the National Oceanic 
and Atmospheric Admini stration 
INOAAI , and the National Aeronau
tics and Space Agency INASAJ), pro
fessiona l societies, research institu· 
tions, and schools of public health, 
medicine, nursing, and vetuinary sci· 
ence. CDC will also participate in 
international coalitions that suppon 
disease eradication dfons and other 
regional and global health in itiatives. 
These coalitions may include national 
and local nongovernmental organiza· 
tions, community·based and faith· 
based o rganizations, and communities 
of color. Oth« implementation part
ners will include pharmaceutical and 
biotechno logy companies, non-gov
ernmental organizations that address 
health problems, and development 
agencies, development banks, founda
tions, and other o rganizarions that 
aim to reduce poveny by reducing the 
incidence of endemic diseases. Website 
addresses for S(ltcted organizations 
and hea lth publications and reports 
referred to in this document are pro
vided in Appendix A. 

_'r.r.1IIi_ 
Implementation Priorities. 2001·2002 

International Outbreak Assistance 
Dedicate specific resourc~pidemiologic, diagnostic, 
and logistic-to international outbreak investigations. 

A Global Approach to Disease Surveillance 
Work with WHO and other partners to provide techni
cal assistance to regional networks in Africa, Asia, and 
Latin America that can fill gaps in global disease sur
veillance and become components of a global netWork 
of networks. 

Applied Research on Diseases of Globallmportancc 
Establish twO or more long·term, on·site research col· 
laoorations in developing countries to test new strate· 
gies for disease control and prevention. 

Application o( Proven Public Health Tools 
Work with a developing<ountry partner to launch a 
demonstration project that employs three or more 
proven public health tools to prevent and conrrol infec
tious diseases, depcnding on local priorities. 

Global Initiatives (or Disease: Control 
Work with foreign ministries of health and WHO to 
complete the eradication of polio and guinea worm dis· 
ease. 

Help implement HIVIAIDS control programs on all 
continents through CDC's Global AIDS Program. 

Work with the Roll Back Malaria partnership to help 
implement and monitor disease control and prevention 
programs in areas with high rates of transmission. 

Work with the Stop TB Initiative to improve global sur· 
veillance, prevention, and medical management of TB, 
including multidrug·rtsistant TB, in areas with high 
rates of transmission. 

Establish population·based surveillance centers to mon· 
itar the impact of vaccine uSC' on diseases targeted by 
the Global Alliance for Vaccines and Immunization. 
These surveilla nce centers may become the nuclei of 
future International Emerging Infections Program sites. 

Public Health Training and Capacity Building 
Establish the first Internat ional Emerging Infections 
Program as a partnership among a ministry of health, 
CDC, a Field Epidemiology Training Progtam, and on< 
or more local universiries or medical research institures. 
An initial priority will be to establish training in field 
epidemiology, applied laboratory science, and public 
health management. 
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INTRODUCTION ItiS nor possible 10 adequa tel y pro
tect the healrh of our nation with· 

our addressing inftttlOllS disea~ prob
lems that arc occurring c1~wherc in 
the world. In a n age of expanding air 
travel and international trade, infec
tious microbes are transported across 
borders every day, carried by infected 
people, animals, and insects (Box 2), 

and contained within commercial ship
ments of contaminated focx:l (Box 3). 
"Old" diseases such as malaria, 
measles, and foodborne illnesses are 
endemic in man y parts of the globe, 
and new diseases such as acquired 

immunodeficiency syndrome (AIDS; 
caused by the human immunodeficien
cy virus (HIV))-as well as new forms 
of old diseases such as multidrug-resist
ant tuberculosis (TB)---<an emerge in 
one region and spread throughout the 

world. 
Old diseases, as wdl as new oncs, 

can navel. For example, between July 
1999 and January 2000, 56 people in 
southern Texas fell ill with dengue 
fever, a mosquiroborne tropical disease 
endemic to South and Central Ameri 

ca and partS of Asia. ~vemttn of 
those people acquired their illness in 

the United States. In 1999, twO Boy 
Scouts in New Yo rk State acquired 
malaria---el iminated as an endemic 

disease problem in the Unit<d States a 
half cenrury earl ier-from mosquiros 
at a summer camp in a rural area of 
Suffolk County. In August and Sep-
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tember, 1999, six people in the north

eastern United Stares and a Canadian 
visi ting New York Ci ty died from West 
Nile encephal itis, a vira l disease also 
tra nsmitted by mosquitos. The West 
Nile vi rus, which is ca rried by migra
rory birds in Asia, Africa, and Europe, 
had never before been repon ed in the 
Western H emisphere. 

These outbreaks present new chal
lenges for U.S . public hea lth agencies 
at the local, state, and federal levels. 
They a lso remind us that millions of 
JXople live in tropical areas where 
mosquitobornc diseases like malaria 

and dengue are a fact of everyday life . 

Because U.S. and internatio nal health 
are inextricably linked, fulfilling 
COC's domestic mission-c:o protect 
me health of me U.S. population

requires global awareness and strate
gic thinking. This document, Protect
ing the Nation~ Health in an Era of 
Globalization: CDC~ Global Infec
tious Disease SlTat~, describes how 
CDC and its international panncrs 
can collaborate to prcvent the emer
gence and spread of infectious dis

C3s~. 

The urgency of the situation is illus
trated by the emergence of unforesan 
disease problems in r~cent years. The~ 
include mulridrug·resisranr StreptoCOG
D IS pllell1nolliae throughour the world 
and vancomycin-resistant Staphylo· 
COUIIS aureu.s in the Unit~d States and 
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Infectious Diseases Do Not Recognize Borden 

From a public health point of view, domestic and inter
national health are inextricably linked . Examples of dis· 
ease spread from continent to continent include 

• HIV/AlDS-This disease apparently emerged in cen
tral Africa in the 19505 or earlierl and spread through 
most of Africa, Asia, Europe, and the Americas dur· 
ing thc 1970s and 1980s. 

Be:cause the AIDS virus weakens an individ ual 's 
immune defenses, an individual with HIV/AIDS may 
become coinfected with malaria, ruberculosis (TB), or 
pathogens that cause dia rrhea or pneumonia. 

• ~During the 1980s, this age-old scourge, w hich 

had been nearly el iminated in the West by a ntibiotic 
treatment, reemerged-sometimes in a multidrug
resistant form-in ciries around the world, including 
in the United States. By 2000, approximately 4 6% of 
newly identified U.S. TB cases o riginated in oth~r 

countries. 

The spread of TB has been hastened by lack of public 
heal th su rveillance for this disease and by the concur
rent HIV/AI DS epidemic. 

Malaria-Although malaria was eliminated in the 
United States as an endemic disease by the 19605 
(through swamp-draining and vector control pro
grams), approximately 1,500 cases of malaria are 
reponed in the United States each year. One-half 
occur in U.S. travelers to malaria~ndemic counrries 
and the Other half occur among foreign nationals who 
enter the United States already infected. 

O ver the past 15 years, more than 80 people in the 
United States were infeCted by local rransmission 
within our borders. In ()(her countries, the spread of 
malaria has been augmented by the spread of anti
malarial drug resistance, and many parasite strains 
are increasingly resistant to prevenrive antimalarial 
drugs taken by travelers . 

• West Nile mccphalitis-This mosquitobome viral dis
c:a~ carried by migratOry birds in Asia, Africa , and 
Europe, caused 79 cases of encephal itis and 7 deaths 

in the nonheastern United States in 1999. 

Because the West Ni le virus had never before been 
detected in the Americas-and because it had 1:>«0 
mentioned by an Iraqi defector as an organism of 
inte.rcst to the Iraqi bioweapons program-it was 
speculated that a strain of West Ni le virus isolated in 
New York City might have been deliberately engi
neered and dis~minated to harm U.S. citizens. How
ever, the scientific evidence suggests that the outbreak 
was caused by a naturall y occurring viral strain.J 

• Vibrio cholerae 01 , EI Tor biotype-A vi rulent strain 
of c ho lera has caused a n o ngoing pandemic that has 

lasted 40 years and affected more than 75 countri<s. 

.... Inmat Epidemics 
.,.,. JanUliry 1991 

-- Auguslt991 
- February 1992 

- Novemb«1994 

Geog,..phtc extent of the utin Amenun choler. epidem· 
ic: ovet" tim., since its beginning in January 1991. Lines 
represent the advancing front of the epidemic: at different 
times. Since 1995. most latin American countries have 
reported diminishing numbers of cas.es_ Cholera has not 
yet reached the Caribbean. 

~ *'om:" T_ IIV, Mina £0. 0I00e1 RL Epodemic chcMn in me N_ 
Woftd;:~ h6d~inIQ_~ioI'Istraug""ElTWg

iftg ... ~o.-..':l ' l .... tt9S.. 
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Ikginning in 1961, Vibrio cholero. 01, EI Tor bio
ryp< spread from Indonesia through mosr of Asia into 
eastern EuroJX and Africa. From No"h Africa it 
spread to rhe Iberian Peninsula and into Italy in 1973. 
In the late 1970s, small ourbreaks occurred in Japan 
and in the Sourh Pacific. 

In January, 1991 , epidemic cholera app<ared in Peru 
and spread rapidly through most of Latin America. 
causing over 1,000,000 cases by 1994. This was the 
first time in 100 years thar a cholera pandemic had 
reached the New World. 

• SaimondJosis-A mulrisrate outbreak carried by con
taminated mangoes grown in Brazi l caustd 79 cases 
of Solmollello Newport infections in 13 states in 
1999. 

The outbreak was detected and invesrigat<d using 
Puls<Net, the U.S. early warning sysrem for food
borne dis<as<s (page 36). PulsoNer linked 78 cases in 
22 srates by comparing the molecular fingerprints of 
the isolates. Once mang~s were impl icated as the 
common exposure for these cases, FDA traced the 
source of the mangfXs back to a single farm in Brazil. 
The mangexs had },(en dipped in warm water in a 
new process designed to kill fruit-fly larvae before 
cxponation. Unfortunately, the processing water may 
have bern contaminated wirh Solmonello. 

• Coccidioidomycosis-Ourbreaks caused by Coccid
ioides immitis , a soil-dwell ing fungus common in arid 
and semiarid pans of the Western Hemisphere, were 
reported in 1996 in Washingto n State and in 2000 in 
Pennsylvania. 

The outbreaks occurred among church mission 
gTOUps who visited endemic regions of no rthern Mex
ico ro undenake construction projects. Infected indi
vidua ls ex~rienctd a seven: infl uenzalike d i~ase 

with fever, chills and cough. Fungal disease was not 
initially susp<cted. 

• Influenza spread on cruise ships-A 1997 outbreak of 
the NSydney strain o f influenza occurred among 1"'0-
pie on a cruise that made StOps in Canada and New 
England. 

The NSydney strain had been isolated in Austra lia 
too late in the year to be included in the vaccine for
mulated for the fall/w inter flu season in the Northern 
Hemisphere. Therefore, the cruise ship passengers 
had not bun immunized against it. 

• Measles-Fifry-six of the 87 cas<s of measles identi
fied in the Unired States in 2000 were traced to 

importations of the virus from outside o ur borders. 
Twenty-six were direct importations, 18 were ~cond
ary cases, and 8 involved viruses whose DNA 
sequences suggested a foreign origin. 

Comprehensive surveillance and genetic sequencing 
of all identified strains of the virus allow for tracing 
of the outbreak strains to the country of o rigin. The 
finding that indigenous measles transmission can be 
interrupted in the United StaltS is an important impe:
rus for supporting a global measles el iminarion cam
paign. 

• Poli<>-Eliminated from the Western Hemisphere 
since 1991, paralytic polio was again identified in 
Haiti and the Dominican Republic in 2000, and 
anributed to waning immunization coverage rales in 
those: countries. 

Unless immunization coverage can be strengthened in 
mher neighboring countries, di~ases tho ught no 
longer to be a risk for U.S. childrm may be imported 
by travelers. 

ProtecUtg the NaDon's Hulth in In &1 d Gk:lbail.nion: CDC's GloballdeC1lOUS DISease SUI~ 13 

-~ 
Factors That Facilitate the International Spread of Foodbome Disease 

• Globalization of the food supply, parricul..-Iy of p<r
ishable foods, like fresh produce 
U.S. citizens can now eat fresh fruits and vegetables all 
year round, produced in both Northern and Southern 
Hemispheres. However, some fresh foods may be con
taminated during picking, packaging, transport, or 
del ivery. CDC and FDA are working together to reduce 
the risk to U.S. co nsumers. 

• The development of new food production industries 
in developing na,ions to meet the needs of the export 
marker 
This includes growing non indigenous fruits and veg
etables that may be susceptible to contamination by 
indigenous microbes. For example, raspberries were 
recently introduced into Guatemala with U.S. support 
as a potentially valuable commercial crop. Some of rhe 
exported raspberries were found to be contaminated 
with Cyciospora, a waterborne protozoan parasite not 
previously associated with food borne disease. 
C)'clospora outbreaks associated with the~ raspber
ries were reported in the Unired Stares and Canada. 

• Centralized processing of human and animal foods, 
foUowed by widespread distribution 
If an ingredient used in an animal feed, for example, is 
contaminated with a strain of Salmonella, thar strain 

can be quickly disseminated to food animals around 
the world. Or, if ground beef is contaminated with E. 
coli 0 157:H7 at a factory, hamburgers sold at fa$[
food reSlaurants in many locations (as well as pack
ages of frozen meat sold at gtocery Slores) may trans
mit infection. 

• Expanded U.S. market for "ethnic" foods 
There is increased familiarilY with-and preferences 
for-foods from different countries, due to interna
tional travel by U.S. citizens, the growing ethnic 
diversity of our popularion, and our many immigrant 
communities. A recent outbreak of typhoid fever was 
associated with imported froun mamey fruil pulp, 
popular among Central Americans living in Florida. 
Outbreaks of gastroenteritis caused by antibiotic
resistant Salmonella have occurred in people who ate 
traditio nally-prepared Mexican cheese made from 
raw milk and sold informally. 

• Inaeased intern.atiorW uavd 
International rourists and business travelers ohen 
devdop "traveler's diarrhea; caus<d by foodborne 
bacteria that generally do not affect local adults, 
most of whom have acquired immunity from re~at
ed childhood exposures. 

Japan (Box 4 ), avian innuenza in 
Hong Ko ng (Box 5), a new dis<as< 
called Nipah virus encephaliris identi 
fied in Ma laysia, a5 wtll as the intro-
ducrion of West Nile encephal itis into 
North America (Box 2). 

hea lrh successes mighr h.ave ~en 
impossible to achieve. There is no w 
evidence that immune suppression 
such as that caus<d by HIVIAIDS may 
lead to a lack of respons< ro smallpox 
vaccination or (in some cases) to dis
seminated vaccinal infection that may 
be life-threa tming. 

p<ned wirh HIVIAIDS, which emtrged 
in a remme part o f Africa during rhe 
1970s, spread rhroughour rhe world 
during the 1980s, and is now en
trenched o n all conrinenrs, crearing 
widespread devastation. During the 
2000s, HIVIAIDS has beco me the tar
get of a major international control 
effort (Box 6 ). 

Windows of opportuniry for dis
case control may also close. For exam, 
pie, had smallpox not been eradicared 
before rhe global HlV/AlDS tpidemic, 
one of the world·s crowning public 

" 

ldt unchecked, today's emerging 
diseases can become the endemic dis
eases of tOmorrow. Th is is what hap-
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International Spread of Antimicrobial 
Resistance 

Drug-resistant pathogens arc a growing menace to all 
people, regardless of age, sex, or socioeconomic back
ground. They endanger people in affluent, industrial 
socieries like the United States, as wel l as those in less 
developed nations. Many pathogens of internarional 
importance are becoming resistant to standard thera
pies, including bacteria that cause pneumonia, ear 
infections, and meningitis (e.g., StreptocouJlS pneu
moniae); food and waterborne infections (e.g., Sal
mOlleI/o and Shigella); s<xually transmitted diseases 
(e.g., Neisseria gonorrhoeae); the human immunode
ficiency virus that cauS(s AIDS; and the parasites 
that cause malaria (Plasmodium spp.). Other exam
ples of clinically imponanr microbr:s that are rapidly 
developing drug-resistance include Mycobacterium 
tuberculosis; bacteria that cause skin, bone, lung, and 
bloodstream infections (e.g., Staphylococcus oureus) 
and urinary traer infections (e.g., Escherichia Goli); 
and pathogens transmitted in health cafe settings 
(e.g., enr<rococci and Klebsiella). 

CDC is working with many partners to help 
improve global capaciry to d<tect and conrrol drug
resistant infections. These efforts include working 
with WHO to provide quality control and proficien· 
cy testing for clinical laboratories in support of sur
veillanct for emerging resistance problems. CDC is 
also working with FDA, NIH, USAID, 0 00, USDA, 
and o<h<r U.S. agencies to develop Parr II of rhe 
U.S. Public Health Acrion Plan ro Combar Anrimi
cro bial Resistanr< (hrrp:!lwww.cdc.gov/drugr<sis· 
ranceiacrionplan), which will serve as a blueprint for 
U.S. govunmcnt activities to address inte:rnational 
antimicrobial resisrance: issues. U.S. agencies and 
t~ir panners will implement this blueprim in the 
conreX! of WHO's Global Strategy for the Contoin
ment of Alltimiaobial Resistoll" (hrrp:!lwww.who. 
inrlernclglobalsrrategy/straregy.html ). 

International Cooperation To 
Combat Infectious Diseases 

The: United States must participate 
more fully in combating infectious dis· 
ease threalS around rhe world. The 
urgency of expanding our contribu
tions to infe:ctious disease control was 
e:mphasiztd by an interagency work
ing group of rhe National Science and 
Technology Council' (http://www. 
Ostp.gov/CISETlhtmVroc.html). 

There has also bce:n an outpouring 
of interest in infectious disease issues 
in other nations, borh in rhe developed 
and rhe developing world (Appendix 
B). In July 2000, at the summir meet
ing in Okinawa the Group of Eight 
Ind usrrialized Nations pledged ro 
reduce deaths from infectious diseases 
in poor countries, agreeing to a set 
of time·limited objecrives (http:// 
usinfo.srare.gov/topicaVeconigroup8/s 
ummitOO). The aim is to reduce the 
prevalence of HIV/AIDS among young 
people by 25 % , and reduce the 
numbr:r of deaths due to TB and to 

malaria by 50% by 20 10. These goals 
are basc:d on global health initia
tives endorsed by rhe World Health 
Organization (WHO) in irs dfon ro 
address "diseases of poveny" in devel
oping countries (Box 6 ). Another 
major initiative, spearheaded by rhe 
Global Alliance for Vaccines and 
Imm unizarion (GAVI; hrrp:!lwww. 
vaccinealliance.orgl), aims to incre:a~ 

developing country access to new and 
underuril irzw vaccines againSt hepari
tis B, Haem ophi!us iIJ(llIelJwe tyiX b~ 

and yellow fever, and ( 0 improve deliv
ery of traditional childhood vaccines 
against mc:asles and other d isca~s. 
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Avian Influenza In Hong Kong 

Innuenza viruses are constantly mutating and evolving, 
and ne:w strains keep emerging. Because fe:w people have 
immunity to a new strain-and because influenza spreads 
easily from person to pcrson-ne:w strains can trave! 
quickly around the world. If a strai n is particularl y viru
lent, it may cause a pandemic, like rhe 1918-19 "Spanish 
flu," which killed 20 million people, including 500,000 
Americans. 

The WHO Imemarional Influenza Surveillance Net· 
work, which includes 110 laborarories rhroughout rhe 
world (including a CDC-based WHO Collaboraring Cen· 
tre), gathers influc:nza isolates on all continents and col1e:05 
data on new strains that have the JX>tential for pandemic 
spread. In 1997, the governmenr of Hong Kong made use 
of this network to identify a dangerous strain of avian 
influenL3 transmirred from chickens to humans that infect
ed 18 persons and killed 6. The aurhorities fea red rhat the 
strain (H5Nl ) might recombine with a human strain and 
br:come capable of human·to-human transmission and 
invited a CDC team to assist with control of the outbreak. 
Transmission stopped afrc:r the government of Hong Kong 
ordered the destruction of all chickens in Hong Kong rhat 
might br: carrying the virus (see also Box 15). 

This episode suggests thar it may br: possible ro prevent 
influenza pandemics bc:fore they begin, or to mitigate the 
global impacr of an influenza pandemic rhrough early 
identification of a virulent strain and formulation of a 
strain-specific vaccine. What is re:quired is conrinued inter
national vigilance and cooperation (i.e., 3 global netWork ) 
and-at the nationallevel-the political will and resources 
ro act on epidemiological and diagnostic evidence. Had the 
WHO nerwork nor been in place, or had the Hong Kong 
govemmem lxm unable or unwilling to act, a virulent 
hybrid chiclc.enlhuman strain of influenza for which vinu
ally all people lack immuniry-and fo< which rhere is no 
vaccilX and few drug trcatmcnrs--mighr have caused a 
massive global pandemic. 

Our confidence that nations can 
come roge:the:r to improve: global 
health is reinforce:d by the success of 
the efforr ro eradicate smallpox, rhe 
interruption of measles transmi ssion in 
the Americas, and the: substantial 
progress made toward the worldwide 
eradication of polio (Box 7) and 
guinea worm disease::. 

U.S. Investment in 
Global Public Heahh 

Promoting inte:rnational cooperation 
[0 address eme:rging infectious diseases 
is a natural role: for the: United States, 
whose scienrists and business leaders 
are important members of the biomed
ical research and telecommunications 
communities that provide the technical 
and scie:nrific underpinning for infec
tious disease surveillance and control. 
The United States can continue to kad 
from its strengths in me:dical science 
and rechnology ro help prOtect Ameri
can and global health. 

More:ove:r, our nation now has a 
window of opponuniry to make pub
lic health invc::stments that will pay 
increasingly valuable dividends in the 
years to come. As no<ed in the 1997 
Institute of Medicine repon, Americo's 
Vi/a! Interes/ i" G/oba! Health' 
(hrrp:!lwww.nap.eduibookslOJ090583 
4 1Ilnml ), investments in international 
efforts to detect, control, and prevent 
infectious diseases can )'ield mulriple 
benefits: 
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Global Health Initiatives 

Four ma jor global health initiatives were launched 
between 1998 and 2000: 

• RoU Back Malaria, a global strategy to reduce deaths 
from malaria by increasing access to prompt and 
effective treatment (including protective intermittent 
therapy for pregnant women) and prevention tools 
(including insecticide-treated bednets); by facilitating 
rapid respons<: to malaria outbreaks; and by devdop
ing new products for the prevention and treatment of 
malaria. 

• Stop TB, a global strategy to stop the spread of TB 
around the world. One of its objectives is to promote 
implementation of the directly obs<:rved therapy 
short<ourse strategy (DOTS). The effective imple
mentation of DOT in NYC, in response to the epi
demic in the late 1980s and early 1990s, has served 
as a model in this country and around the world. 

• International Partne"hip Against AIDS in Africa, a 
UNAJDS-Ied effort to mitigate the effects of the 
growing H IVIAIDS epidemic. In 1999, as part of this 
effort, the U.S. government launched the Leadership 
and Investment for Fighting an Epidemic (LIFE) Ini
tiative, which pro vides support to the hardest-h_it 
countries for reducing HIV transmission, improving 
treatment of HIV/AIDS and opportunistic infectio ns, 

and strengthening national capacities to collect dis
ease survdllance data and manage national 
HIVIAIDS programs. The Global AIDS Program 
is the CDC component of the LIFE Initiative (see 
Box 21 ). 

• Global Alliance for Vaccines and Immunization 
(GAVI), a global effort to strengthen childhood 
immunization programs and bring a new generation 
of recently licens<:d vaccines into uS<: in developing 
countries. These include vaccines against hepatitis B, 
childhood meningitis, yellow fever, and respiratory 
infections, which are the leading cause of death in 
children under age five. Substantial resources for this 
purpose have been pledged by the Bill and Melinda 
Gates Foundation and the governments of Norway, 
Netherlands and the United States. 

Targets for DiS<:3se Reduction 
These targets for disease reduction were endorsed at the 
Group of Eight Industrialized Nations Summit in Oki
nawa in July 2000: 

HN I AIDS: 25% reduction in prevalence in young 
people by 20 10 

TB: 50% reduction in deaths by 20 10 
Malaria: 50% reduction in deaths by 20 10 
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The World Health Organization Global Polio Laboratory Network 
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Ascertaining whether a disease is still present in a given area (and. therefore, that further prevention efforts are needed. is a crit
ical part of any disease eradicatton effort. The WHO Global Polio Laboratory Network uses molecular techniques to determine 
whether w ild-type polio is circulating in areas undergoing eradication efforts. Since the worldwide campaign began, cases of 
polio have declined by 99% (from 350,000 cases to less than 3.000). and the number of countries in which polio is endemic has 
decreased from 125 to 20. 

CDC began training Networt virologists in 1986, soon after the Pan American Heah.h Organization declared its goal of elimi· 
nating polio from the Americas. CDC will continue to train Networtl: virologists for sever,,1 more years, as new diagnostic meth· 
ods are devekJ ped to meet the stringent surveillance criteria necessary to obtain certifICation of global polio eradication. 

Protecting the health of u.s. citiuns 
at home and abroad. Seeking to con
tro l disease outbreaks as well as dan
gerous endemic diseases wherever rhey 
occur prcvC'O(s those diseascs from 
spreading internationally, saving lives 
and dollars. In addition, CDCs sup-

lXl" fo r outbreak investigarions pro
vides U.S. scienrists with oPlXlrruniries 
to focus on new or drug-resistant 
parhogens and consider how best to 
control, prevent, and treat them 
before they arrive o n our shores. Out
breaks and endemic diseases in CK her 

countries also endanger U.S. travelers 
abroad. 

In terms of U.s. health, it is far 
more effective to help ocher countries 
contro l or prevent dangerous diseases 
than fry to pr~ent their imJX>n 3tion, 
because it is nei ther efficient nor feasi-
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bl~ ro ~xamin~ ~ach J>(rson who enters 
or returns to the United States for evi
dence of infection, or to examine all 
imported goods for evidence of con
tamination. Some infections arc 
asympromaric, and some infected indi
viduals may enter the country during 
the incubation period of a disuse (the 
time oow((n infection and the 
appearance of symptoms). Thus, dis
(a5eS such as measles and TB continuc 
to be imported. 

Furthering U.S. humanitarian efforts. 
Distase prevcntion is an investm(nt in 
the young people of the world and in 
our collectivc futurc. Every year, mil
lions of infant and child deaths are 
preventcd by vaccination and othcr 
preventivc health measures. Many 
families and communities also benefit 
from international invcstigations that 
lead to prompt control of outbreaks. 
These includ~ communitics of rc
fugees and displaced persons, who 
may be especially vulnerable to infec
tious d iseases (see Box 13). CDC is 
also a major contributor '0 global 
effortS to eradicate polio (hnp:l/www. 
cdc.govlniplglobal ) and dracuncul ia· 
sis (guinea worm disease; http://www. 
cdc.go v/ncidodldpd/parasi,esiguinea· 
worm and hnp:l/www.can(rcenter. 
orglguineaworm.hrml). 

The porential for saving human 
lives by prevmring infectious diseases 
ov~rst35 is trelTlOldous. For example, 
an additional three mill ion deaths 
could be prevented annually by wider 
worldwide use of chi ldhood vaccines. 
AI'hough 'he United sra,es partici. 
pa,es in in,ernational health projects 

in many parts of th( world, much more 
can be dom~, at relarively low cost, with 
political will, national leadership, and a 
clearly articulated global strategy. 

Investing in global heal'h is an area 
in which global humani,arian needs 
and U.S. national interests coincide. 
For example, U.S. efforts to help ,he 
states of the former Sovi~t Union 
rebuild ,heir collapsing public health 
infrastrucrures' will also help prevent 
the resurgence of dangerous diseases 
(e.g., polio, diph,heria, and drug· 
resistant TB) that can spread to the 
Americas. Similarly, U.S. effortS '0 
help China improv~ surv~illance for 
new strains of influenza may be crucial 
in preventing or controll ing the next 
influenza pandemic (see Box 5). 

Providi"g economic atld dipkimatic 
b.""fits. Improvements in global 
health can also enhance the U.S. econ
omy in direct and indirect ways. 
Domestic health care: Costs can be 
r<duced by decreasing 'he number of 
cases of imported diseases and by 
eradicating diseases curren,ly included 
in childh<><Xi vaccination programs. 
For example, the U.S. saved S3 billion 
after investing S32 million in smallpox 
~radicarion , and promistS to gain even 
greater COst savings if the global polio 
eradication dfort is successful. More
ov~r, a [(dunion in the inftctious dis
ease burden in other counme:s helps 
improve the economic well·being o f 
d(veloping nations, which repr(sent 
,be fastest growing markers for U.S. 
products. 

Organizations concerned with eco
nomic development, including the 
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World Bank and the World Trade 
Organization (www.worldbank.org 
and www.who.in • .inf-pr·2000Ienlnore 
2000·wha02.html), have concluded 
that disease r(ducrion efforts are a n(C
essary part of global development 
strategies (Box 8). Infectio us diseases 
can sap 'he strength of a nation's work
force and deplete its medical resourc~s, 
making it more difficult to panicipate 
in 'he global economy. Promoting 
political stabiliry and suStainable devel· 
opment in developing nations is a 
major goal of U.S. foreign policy. 

Because health is an area of concern 
for all nations, international proj(cts 
that address infectious disease issues 
can open avenues of communication 
and ease tensions between the United 
States and other nations (Box 9). 
Inves,ments in global health can also 
help advance specific U.S. foreign pol
icy obj~ctiv~s, such as improving bilat
eral relationships with Vietnam, 
China, and the Pal~stinian Territorie:s, 
and converting biological weapons 
plants in th~ Russian Federation and 
,he newly independent sta'es of 'he 
former Soviet Union to peaceful uses. 

Ertha"cin8 ucurity. Security experts , 
including members of ,he U.S. Nation· 
al Intelligence Council' (hnp:llwww. 
cia .goviciaipublicarionsinidreportinie 
99·17d.html ) ar< concerned that large 
outbreaks like ,he HIVIAlDs pandem
ic may destabilize poorer nations. 
Slo wed economic growth fueled by 
poor health and disease in developing 
and former communist countries may 
chal lenge democratic development and 
pol itical transirions and contribute to 
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InfectIous DIseases and 
Economic Development 

Infecrious diseases like malaria and HIVIAIDS act as 
a massive societal brake, slowing both economic and 
human development. 

Each year, malaria slows economic growth in sev
eral su~Saharan African countries by as much as 
1.3% per person per year.' Besides interfering wi,h 
individuals' abilities to carn a living or attend school. 
malaria affects national economies by impeding 
trade, foreign investment, and commerce. It also 
in,erferes with children's men,al and physical devel
opment and may encourag~ population growth when 
parents decide 10 have bigger families, knowing that 
some of their children may die young. According to 
one estima,e,' if malaria had been eliminated 35 years 
ago, Africa's current annual gross domestic product 
would be S400 billion, rather than S300 billion-a 
loss ,hat is nearly five times greater ,han all develop
ment aid provided to Africa last year. 

According 10 a World Bank report,' HIV/AlDs 
may subrracr an additional 1"10 a year from CDP 
growth in some sub-Saharan African counrri~s, due 
to the continuing loss of skilled and unskilled work
ers in ,he prime of life. In South Africa, for example, 
HIV/AlDs may depress CDP by as much as 17% over 
,he nexr decade, which is a dangerous burden for a 
young democracy. The HIV/AlDs pandemic is desta· 
bi lizing se:veral other hard-hir narions, damaging their 
economic, social, polirical, military, and educatio nal 
infras-rructures, and creating vast numbers of 
orphans. 

humanitarian emergencies and mili 
tary conflicts. 

The recent intentional releases of 
biologic agents in the United States 
have also int(nsified in{(rnational con
cerns about biotcrrorism. Due to the 
ease and frequ(ncy of modern travel, 
an intentionally<aused outbreak that 
begins anywhere in the world can 
quickly become an international prob
lem. A contagious bioterrorist agent 
such as smallpox can spread rapidly 
from person to person and from coun
try ro country. A noncontagious agent 
such as anthrax can be spread by 
unexpected methods, including int(r· 
national mail. The United States must 
be prepared '0 work wi,h o,her 
nations to prevent illness and deaths 
caused by acts of biorerrorism. 

CDC's Role in Promoting 
Global Public Heahh 

As its name implies, CDC is dedicated 
to the control and prevention of dis
ea~. The agency grew o ut of effo"s to 
control malaria in {he southern United 
Statts and today retains a critical role 
in addressing do mestic infectious dis· 
ease threats. CDC is known in the 
Uni,ed s,alCs for 

• Work ing wi,h stal< and local public 
health agencies to conduct disease 
survei llance 

Providing national leadership in 
times of publ ic health crisis 
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International Disease Control Efforts 
Can Create New Alliances 

Mutual intrrest in addressing an outbreak or an 
ongoing infecrious disease problem may provide the 
impetus for collaborations with countries who have 
not historically cooperated with the United States on 
public health projects, or with countries whose rela
tionship to the United Statts is uncertain . One exam
ple is Hong Kong during the transfer of sovereignty 
from the United Kingdom to China (see Box 5 )_ 

At times, concern about diseast outbreaks may be 
sufficiently S[fong to allow national antagonisms to 
be set aside in the interests of disease controL During 
the outbreak of Marburg hemorrhagic fever in t 998 , 
for example, an internarional investigative team was 
permitted to entcr a contested part o f the Democrat
ic Republic of the Congo. Similarl y, an international 
guinea worm eradication team sponsored by the 
Carter Center received safe passage in southern 
Sudan in 1995, due to a specially negotiated cease-fire 
between the government of Sudan and rebel forces. 
Moreover, a polio eradication team was allowed to 
operate in civil war-to m Sri Lanka during 2 "Days of 
Peace for National Immunization" that were separat
ed by 30 days of warfare. Three d<cade. earlier, dur
ing the height of the Cold War, the United States and 
the Soviet Union agreed on the need to provide coor
dinated financial and technical support to the small
pox eradication effo rt. 

• Diagnosing rare, highl y dangerous, 
and previously unknown diseases 

• ResJX>nding rapid ly (Q requests for 
outbreak assistance 

• Researchi ng public health issues 
and translating the findings into 
practical tools for disease control 
and prevention 

• Using surveillance data (Q drive 
public health action and inform 
strategic planning 

• Integrating epidemiologic and labo
rawry exputisc to address infec
tio us disease problems 

• Implementing programs for disease 
prevention and conrrol 

• Training publ ic health workers 

CDC wo rks by invitation in many dif
ferent jurisdictions, including U.S. 
states and cities and Other nations. 
Throughout its history, CDC has also 
provided international leadership in 
publ ic health, serving as a technical 
consultant to WHO and ministries of 
health on projects that address infec
tious disease probkms related to 
endemic diseases, wars, famines, or 
other disaSters. Many of these projects 
were funded and coordinated by the 
U.S. Agency for Internarional Devel
opment (USAID ). Through the Field 
Epidemiology Training Programs (see 
Box 24), the Epidemic Intel ligence Ser
vice (hnp:l/www.cdc.gov/epoldaphrl 
eis), and other programs, CDC has 
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also supported research and public 
health education o n diseases of 
regional or international importance. 
CDC helped lead the smallpox eradi
cation effort in the 1960s, and eStab
li shed collaborative research stations 
(see Box 10) in Cote D'ivoire, 
Guatemala, and Kenya in the 1980s 
and in Guinea, Botswana, Thailand, 
and Uganda in the I 990s. Although 
considerable effort has been devoted 
to these international activities, CDC's 
primary focus has remained on 
domestic health. 

An evolving mission. In recent years, 
CDC's overseas role has expanded 
rapidly. Global polio eradication and 
HIV/AIDS control programs have led 
to substantial investments of CDC 
personnel and financial reso urces, as 
have a succession of complex interna
tional emergencies. Between 1990 and 
2000, CDC provided rapid response 
teams to nations in Asia , Africa, 
Europe, and Latin America to hc:1p 
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investigate o utbreaks of unkno wn, 
highly dangerous, and highly infec
tious diseases (Appendix C), and pro
vided diagnostic support for hundreds 
of local investigations around the 
glotx:. Some of these investigations 
invo lved epidemic diseases and others 
involved diseases that afflict refugees 
and other displaced persons. In many 
cases, CDC epidemiologists served as 
members of WHO-coordinated inves
tigati ve teams supponed by CDC
based WHO Collaborating Centre 
laboratories (Appendix D). In addition 
to helping with o utbreak control, 
CDC provides on-going public health 
consultation by placing resident advi
SOrs and assignees with key partner 
agencies and by working with coali
tio ns of national groups o n emerging 
infectio us disease issues. 

CDC's growing presence overseas 
presents neW opportunities and new 
challenges. This document, Protecting 
the Nation 's Health in a" Era of Glob
aliwtion: CDC's Global Infectious 

Disei1se Strategy. represents an active 
effon to further define CDC's evolving 
global mission. It was developed in 
consultation with public and private 
secror partners at home and abroad. It 
considers how CDC and its interna
tional partners can work together Over 
the long-term to improve capacity to 
detect, comrol, and prevent infectio us 
diseases. This document bui lds on two 
ongoing effo rts. First, it augments and 
amplifies the international component 
of the 1998 CDC plan Preve"ti"g 
&nergi"g I"fectioll. Diseases: A Strat
egy for the 21.t ee"tllry" (hrtp:ll 
www.cdc .gov/ncidod/eme rgplan) . 
CDC's ongoi ng efforts to srrengt hen 
U.S. domestic public health infrastruc
ture are critical to the success of our 
internationa l collaboratio ns. Second, 
it fits within the larger framework of 
CDC's efforts to improve international 
health, as described in Worki"g with 
PartneTS To Improve Clobal Health: 
A Strategy for CDC arId ATSDR" 
(hnp:llwww.cdc.gov/oghlpublstrategy. 
htm). 
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Examples of CDC's Long-term Research Collaborations Overseas 

CDC manages research collaborarions (somerimes 
referred to as "field st3tions") in COte D'Ivoire, 
Guatemala, Uganda, Guinea, Kenya, Botswana, and 
Thailand , and is esrablishing long-rerm collaborarive 
projects that may form the basis for a ~rmanem center 

in Vietnam. In general, CDC provides core funding for 
tbe field srations, and USAID and other donors provide 
additional supporr for borh core acrivities and spteial 
projects. 

The field srarion in Kenya is a collaborarive effort 
Ixtwun CDC and the Kenya Medical Research Institute 
(KHvIRI) . Mosr of the research rakes place in western 
Kcnya, in an area of intense, year-ro und malaria trans
mission and high incidence of HIVIAIDS. Major srudies 
have 

• Demonstrated that pr~umprive malaria treatment of 
pregnanr women decreases rhe number of low birth
weighr babies born. 

• Demonstrated that usc of insecticide-impregnated 
bedners reduces mortal ity among children less rhan 2 
years of age in areas of high transmission. 

• Provided critical informarion about the immune 
response to malaria ,hat is bdng uS('d to design vac
cines. 

The field station is also studying rhe impact of coinfec
rion with HIV and malaria, particularly in pregnancy. 
Other ongoing activities concun the development of 
immun ity to vaccines among HIV·posirive children, 

defi ning local sp<arum of diarrbeal d iseases and anrimi
crobial res istance among diarrheal pathogens, and 
addressing the consequences of coinfection with HfV 
and schistosomiasis. 

The field sration in Guatemala-the Medical Ento
mology Research and Traini ng Unit!Guatema)a~ or 
M ERllJ/G, is integrared into rhe Universidad del Valle 
and works c1~ly with the Guatemalan M inisrry of 
Healrh. MER11J/G has helped evaluare narional pre
vtntion and control efforts rdated to malaria and 
onchoctrchiasis. Research on It ishmaniasis has led to 
improved clinical trtatmtnt regimens, and research on 
foodborne and warerborne diseases such as cholera has 
led to improved prevention merhods. To reduce deaths 
due to Chagas diseasc-a significam health problem in 
Guatemala-rhe Guaremalan Minisrry of Health and 
MERllJ/G are conducting nationwide surveys to dettr
mine prevalence and risk facrors; supporting field and 
molecular studits of the triatomint insect that carries 
the disease; and evaluaring blood bank practices thar 
may contribute to transmission through blood transfu
sions. 

Future Directions: Capacity Building 
The field stations have provided valuable opporruniries 
for CDC scitnrists to panicipatt in long-term, on-site 
rtsurch on selecud diseases of imJX>rtance in dtvelop
ing countries. Expansion of rhe field starions and 
strength<ned ries witb local ministries of health wou ld 
facilita te additional opportunities to investigate endem

ic diseastS, respond to new or emerging diseases, and 
provide a stable rraining c(:l1ter for epidemiologists and 

laboratory scientisrs from CDC and the local region. As 
parr of CDCs global srrategy, one of the existing field 
srations may also provide rhe nucleus of the first Inter
narional Emerging Infections Program (page 53). 
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VISION FOR 
THE FUTURE 

2' 

T his document defines CDCs glob
a l infectious disease priorities in 

six areas, keeping in mind the intimate 
relationship ~twetn international and 
U.S. health, selected in consultation 
wi th global public health parrners. In 
looking towards the future, CDC envi

sions increased activity and progrtss in 
each area: 

O InternatiorMI Outbreak 

Ast;istance. 
CDC will maintain the: capacity to 
idenrify and investigate a broad spec
trum of human diseases and serve as 
an internationally recognized resource 
that helps maintain global awareness 
of new and emerging threats. 

n A Global Approach to 

U Disfli8$e Surveillance. 

Regional and disease-specific surveil

lance and rtsponse netwo rks will 
incrta~ in num~r and geographical 
area until they cover all parts of the 
world and moniwr all infectious 
diseases of regional or global impor
tance. The netWorks will link up with 
each other and evolve into a global 
"netWo rk of nerworks" that provides 
early warning of new health threats
including drug-resistant diseases-and 
increased capaciry to monito r the 
effectiveness of public healrh control 
measurcs. 

r::-li Appliad Rosearch on Dis· 

E:.I 8898S of Global Importance. 

CDC's laboratorians, tpidtmiologists, 
and lxhavioral scientists will maintain 
an active resea rch program to develop 
tools w detect, diagnose, predict, and 
diminare infectious diseases of global 
or regiona l importance. When a new 
disease threat is reported anywhere in 

the world, CDC's laborarorians and 
field investigators wi ll be available to 

help answer questions aoout disease 
transmission, treatment, control , and 
prevention. 

n Applic.ation of Proven 

Ii.I Public Health Tools. 

The worldwide burden of infectious 
diseases wi ll be significantly reduced 
as currently avai lable tools with docu
menred efficacy are rapidly dissemi
nated to the most scverdy affected 
populations. Research discoveries will 
be translated into practical treatments, 
vaccines , diagnostic tests, and disease 
prevention strategies that arc ready for 
use by ministries of health and public 
health agencies. CDes resources will 
be effectively marshaled to assist its 
partners in applying these rools in 
many countries, saving mill ions of 
lives. 

Global lnitiHtiv.·:,> for 

Di-:&csse: Control. 

Sustained global effortS will reduce the 
prevalence of HIV/AIDS in young pe0-

ple by 25% and reduce deaths from 
TB and malaria by 50% by 2010. 
Infant morral ity will be reduced in the 
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poorest countries thro ugh enhanced 
del ivery and use of vaccines against 
respirarory illnesses and other ch ild
hood diseases. Polio and dracunculia
sis w ill be erad icated worldwide, 
pa ving the way for future efforts to 

eliminate such diseases as meas les , 
lymphatic filariasis, o nchocerchiasis, 
Chagas disea~, trachoma, rubella, 
and hepat itis B. 

r;tI Pubhc Health Training and 
..:I Capacity Building. 
An interconnected group of Interna
tional Emerging Infectious Dist'ast' 
Programs (IEI Ps) will integrate discase 
survcillanct', laboratory srudit's, and 
prevt'nrion act ivi ties, and provide 
hands..,n public health tra ining in dis
ca~ detection, program management, 

and outbreak investigation. The IEIP 
sites wi ll partn« with Field Epidemi
ology Training Programs (FETPS) and 
other institutio ns to perform popula
tion-based research on transmiss io n of 
c:ndt'mic and emerging disca~s and 
co nduct emergency survt'il lance when
ever a new thrt'at appears. The long
t<rm goal of the IEIPs will be to devel
o p sustainable, in-country human 
capacity to part icipate in national and 
regional effortS for disease surveillance 
and outbrea k response. 

Implementatio n of specific objectives 
in these six areas wi ll help realize 
CDC's vision of a wo rld in which U.S. 
citizens and all JXople everywhere arc 
bener prOtected from infectious dis
eases. 
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PARTNERSHIPS 
AND 
IMPLEMENTATION 

2S 

T his plan was prepared by CDC's 
Natio nal Center for Infectious 

Diseases, in collaboration with other 
major CDC centers and programs 
invo lved in addressing emerging infec
tious di sea~s . These include (he Office 
of Global Healrh, the National Center 
for HIV, STD, and TB Prevention, the 
National Immunization Program, the 
Epidemiology Program Office, and the 
Public Health Practice Program Office. 
CDC has also worked with global 
o rganizatio ns and agencies to develop 
this strategy. Website addresses provid
ing additional information about part
ner o rganizations and health publ ica
tions and reports referred [0 in [his 
document are provided in Box 2 and 
thro ugho ut the text of the document. 

The strategy will be implemented 
incrementally over the next five years, 
as funds become ava ilable, beginning 
with the highest priorities for 200 1-
2002 (Box I). As CDC carries o ur th is 
strategy, it will coordinate with foreign 
governments, international o rganiza
tions (including WHO, the Joint Unit-

cd Nat io ns Programme on AIDS 
IUNAIDSI, and the United Nations 
Children 's Fund IUNIC EFI>, other 
U.S. agencies (including USAID, the 
National Institutes of Health INIHI, 
the Food and Drug Administration 
IFDAI, the Department of Defense 
IDoDl, the Department of Veterans 
Affairs IDVA I, the U.S. Department of 
Agriculture IUSDAI , the National 
Oceanic and Atmospheric Administra
tion INOAA!, and the National Aero
nau tics and Space Agency INASAI>, 
professio nal societies, research institu
tions, and schools of public health, 
medicine, nursing, and veurinary sc i
ence. 

CDC will also participate in inter
national coalitions that support dis
eaSe eradicatio n efforts and other 
« gional and global health initiatives. 
These coalitions may include national 
and local nongovernmental o rganiza
tion (NGOs; e.g., Rotary Internation
al and CA RE), community-based and 
faith-based organizations, and com
munities of co lor. In addition, CDC 
will wo rk closely with groups that 
conduct o r promote regional disease: 
surveillance, such as the Caribbean 
Epidemiology Center (CAREC), the 
Asia·Pacific Eco nomic Cooperation 
(APEC; sec a lso Appendix E), and 
the Training in Epidemiology and Pub
lic Health Interventions Netwo rk 
rm'HINEl). 
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Other implementa t ion partners 
incl ude 

• Pharmaceutical and biotech no logy 
companies tha t develop vaccines, 
drugs, and rapid diagnostic tests 

• NGOs that add ress rdared hea lth 
problems (t .g., maternal and child 
health, environmental health, occu
pat ional heal th, and ch ronic illness
es) 

• Development agencies, develop
ment banks, fo undations, and other 
organizations that aim to reduce 
poverty by reducing the incidence 
of endemic diseases 

As emphasized in CDC's Work
i"g with Partllers To Improve Glo
bal Health: A Strategy for CDC alld 
ATSDR" (htt p://www.cdc.gov/oghl 
pub/strategY'htm ), CDC's co lla bora· 
tive work o verseas will be baS<d on 
five approaches: 

• CDC's activities will be rooted in 
sound science, bionhical principles, 
and local needs. 

• The primary modality for action 
will be through partnerships with 
other institutions. 

• CDC will work in technical areas in 
which it has established expertise 
and capabi li ty. 

• CDC will pursue long-term bilater
a l relatio nships, because of thei r 
enhanced productivity. 

• CDC will ensure that it has the 
wo rkforce and admin isrra tive 
mechanisms required fo r full imple
mentat ion of the infectious disease 
strategy. 
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PRIORITIES AND 
OBJECTIVES 

Out brea k of Ebola hemorrhagic f ever. 
Ugand • • 2000, The isolat ion ward of Gulu 
Municipal Hospital. Gulu. Uganda, d uring 
an outbreak of Ebola hemorrhagic fever in 
October 2000. There is no known drug 
treatment o r vaccine for th is di sease. which 
i s t ransmitted person-to-person through 
contact with infected bodily fluids and has 
a case-fata lity ratio of ~90%_ 

At the invitation of the Ugandan Min
istry of Health, CDC sem several teams of 
scienttsts to Gulu to pank ipate in a multi
nat;cnal WHO-Coordinated response team. 
The response team helped bring the epi
demic under contr~ by provid ing assis· 
tance and consultation to help rapid ly iden
t ify cases. provide safe care. and interrupt 
the spread of the virus.. 
~ogt~ 0...., a.....ctt. o..r- ot v .. .t...., Rd· 
I'ttSitII 0.-. ~ c __ tot Intec:Dou. ChuMs. 

CDC 

III 

Priority Area 1: International Outbreak Assistance 

When a new, high ly dangero us, o r 
reemerging disease is detected 

anywhere o n the globe-whether in a 
developing or industrialized country, 
in a close ally or a "nation o f con
cern "-u.S. citi zens, as well as foreign 
governments, often rely o n CDC to 
provide o utbreak assistance and pub
lic health information. CDC is unusu
al among public hea lth institutions in 
its comprehensive capaciry to idenrify 
a wide range of infectious bacteria, 
vi ruses, fungi , parasites, and rickettsia. 

ln past years, however, maintaining 
th is capacity has nOt always been a 
priority. Attempts ha ve been made to 
cur COSts by reducing support for lab
oratory expertise on diseases that are 
currently uncommon in the United 

States. including zoonotic diseases like 
pl ague and leptospirosis. Howeve r, 
CDC's repeated experience with out
breaks of diseases o nce thought to be 
a rchaic or obscure-includi ng a 1994 
outbreak o f plague in India, a 1995 
outbreak o f a virulent pulmonary 
fo rm of leptospirosis in Nicaragua, 
and a 2000 outbreak of leptospirosis 
in Malaysian Borneo among athletes 
a t an international compt"t ition (Box 
11 )-has underscored the value of 
having a comprehensive, integrated 
ability to identify and investigate most 
human d iseases and to recognize new 
threats. However, gaps remain in 
CDC's reptrto ire of d iagnostic tools in 
such areas as diseases cauS(d by prions 
(e.g., new varia nt Creurzfeldt-Jakob 
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An Outbreak of Leptopiro.l. Affecting Athlete. from 26 Countries Reported by 
the GeoSentlnel DI.ease Surveillance Sy.tem 

In S<ptemlxr 2000, s<:veral athleres returning home from 
.he EcoChallenge-Sabah 2000 multispon expedition 
race in Ma laysian Bornco fel l ill with leptospirosis, 
apparemly contracted while swimming in a contaminat
ed river. Leptospirosis causes severe fever, headache, 
chills, muscle pain, and cramps. Left untreated, it can 
lead to kidney and liver fai lure, meningi tis, and death. 

all communicated their fi ndings to CDC. Funher eval
uation indicated that aU cases were cl inically compati
ble with leptospirosis. 

Three clinics that pa"iciparc in Geo&nrinel, the glo~ 

al surveillance network of the International Society of 
Travel Medicine (Appendix E), reponed a cluster of 
acute febri le illness among Eco-Challenge racers and 
helped identity its cause. A clinic in London, England, 
reponed four instances of suspected I(ptospirosis and 

queried other GeoScnrind sites for si milar cases. Clinics 
in New York City and To ronto responded wirh repons 
of five more cases among the same group of athletes, and 

Leptospirosis is contracted by coming into cOntact 
with o r swallowing water co ntaminated with animal 
urine. During the 12-day Eco-Challenge race, approxi
mately 300 athletes from 26 countries sailed on open 
ocean and then bicycled and hiked through torrential 
jungle rain and mud. After that, the racers swam and 
canoed in a storm· swollen river and waded thro ugh 
caves filled wi.h bat guano. Analysis by CDC suggested 
that participaring in the river swim was significantly 
associated with illness. At least 44 % of .he 155 u.s. 
pan icipanrs were affeered. Additional cases of lep
tospirosis were identified in athletes from several other 
counrries as wdl. 

disease, the human consequence o f 
infection with bovine spongiform 
encephalopathy, o r "mad cow dis· 
case"' ), and so me areas require 
upgrading to remain effective (e.g., 
leptospirosis, yello w fever, diphtheria, 
anthra x, and helminthic disc:aS(s). 

COC frequently collabora.<s on in.er
nacionaJ o utbreak investigations con

ducted in partnership with host 
nations. CDC pamcipation occurs on 
an ad hoc basis, in response to 
requnts for assistance from foreign 
governments o r \VHO. There is no 
formaJ struoure for rhis aaivity, nor 
arc there designated rC:'SOurccs. An 
underlying principle of the global 
suategy is the recognition that intana-

tional outbreak assistance is an inte
gral function of CDC. Supponjng tills 
funct ion will require augmenting, 
updating, and strengthening CDC's 
diagnostic facilities, jncluding labora
tories that participa.e in the WHO 
Collaborating Centre netwO£k, as well 
as capacity (or epidemiologic investi
gation overseas, jncluding field logis
tics and data managanenr. 

Outbreak follcw-"/1. In the fu ture, as 
pan of the global strategy, CDC will 
routinely o ffer to assist hosH:ounrry 
ministries of health and WHO in 
assessing the public heal th situation in 
.he afterma.h of a major ou.break. If 
requested, CDC will send a dedica.ed 
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prevc:ntio n team to revisit the out· 
break si te and suggest additio nal 
strategies to improve disease surveil· 
lance and ou.break r<spons<:. T he 
team will share clinical and epidemio
lo gic outbreak data with healrh 
autho rities and wo rk ro strengthen 
loca l laborato ries. The team may a lso 
sponsor local workshops or confer· 
ences to consider lessons learned fro m 
the outbrea k, review local hospital 
resources, and d iscuss long·term sur· 
veillane< efforts . These follow-up 
effom will hd p maintain murually 
bendicia l relarionships and research 
partnerships Ixtween CDC, WHO, 
and local health authorities (Box 12 
and Priority Area 2). 

2!l 

PJDf!' 
Follow-up Activities in the Aftermath of the 1994 Plague Outbreak In India 

In S<ptemlxr, 1994, rumored outbreaks of bubonic and 
pneumo nic plague in weStern India caused widespread 
panic and extensive disruptions in international travel 
and trade. The Indian Ministry of Hea lth autho rized an 
investigation by a WHO international team that includ· 
ed scientists from CDC, the Russian Federation, and by 
the WHO South East Asia Regional Office. The work of 
this team was severely compromised by the inabiliry of 
Indian laboratories to confirm plague cases by using 
standard diagnostic methods. 

The lack of diagnostic capabilities arose beeaus<: the 
Indian Ministry of Health, a former world leader in 
plague vaccines and diagnosis, believing that plague no 
longer existed in the country, had allowed its laboratory 
diagnostic infrastructure to deteriorate. At the suggcs· 
tion of WHO, .he government of India invited CDC 
team members to return to conduct field training exec· 
ciscs wi th Indian epidemiologists and hold workshops in 
plague microbiology at India's National Institute for 
Communicable Disc.,.,s (NICD). Later that year, micro
biologists from N1CD, the All-India Institute of Medical 
Science, and the Haffkine Institute in Bombay came to 
CDC's laboratory in Fon Collins, Colorado, as visiting 
scientists to learn techniques for confirming infection 
with Yersi1lia pestis (.he causative agent of plague), pr<>
cedures for preparing standardized diagnostic reagents, 

and new and advanced molecular methods for identify· 
ing and characterizing Y. pest;s strains. 

The relationships that developed among u.s. and 
Indian scientists during the 1994 o utbreak and subse
quent collaborations had lasting scientific and diplo
m3tic effects . During the Cold War, India had main· 
tained few contacts with the U.S. public health 
community, preferring to collaborate with Russian 
heal th officials, who (up until 1989) had sent regular 
shipments o f plague diagnostic reagents to NICD. 
Aher 1994, however, India was more open to public 
health collaboration with the United States. For exam
ple, the Indian Ministry of Health worked closely wi.h 
CDC when it renovated and modernized its narional 
plague laboratory during the late 1990s, and also when 
it reorganized and computerized its nation31 communi
cable di~a~ surveillance system. The Indian Ministry 
of Health also played an active role in twO regional and 
two global workshops on plague organiud by WHO 
and CDC Ixtween 1996 and 2000. 

International contacts made during the 1994 plague 
outbreak also led to working relationships with .he 
Kazakh Institute for Research on Plague Control in 
Almaty, Kazakhstan, the Chinese Academy of Preven· 
rive Medicine in Ikijing, and the Institute o( Endemic 
Diseases Control and Research in Yunnan, China. 

Objectives for Priority Area 1 Identifying and purchasing 
equipment and reagent'S and 
increasing capacity for logistical 
support 

diseases of regional or global 
importance 

Dt:dicate Resources to Interna· 
tiona I Outbrf.lsk As!:;!":tanc 
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Facilitate CDC partici pation in 
international outbreak investiga
tions by 

Developing sta ndard operating 
ptocedures for responding [ 0 

governments' requests fo r out· 
break assistance, in c<X>rd iMrion 
wi.h WHO 

Establishing Standard proce· 
dures for distributing and track· 
ing specimens (or efficient tC'St'i ng 
a. more than one CDC laborato
ry w hC'Tl the cauS( of an outbreak 
is unknown. 

~taintaining an im'emory of 
CDC personnel with experrisc in 

Maimaining a registry of djsca~ 
specia lisrs outside of CDC who 
have: ex~rrise in diseases of 
regional or global importance 
(" Acri,'e Reserves") 

De, 'eloping research protocols 
thar might be u~ during out· 
break investigations fo r con· 
rrolled trials of drug rreatIll('ms 
or other public health in.erven· 
tions (see Priom)" Area 3) 

Prcu~ N Ni'boats. He,th in aft En fA GIobaizltion: COCs. Gaoballnfectious DISI!IS' StratEgy 



-mrv-
Outbreaks Among Refugees in Kosovo and the Sudan 

Tularemia in Kosovo 
In April and May, 2000, an <pidemiologist and ecologist 
from CDC joined a WHO-led investigarion of an our
break of tularemia among displaced pt:rsons returning 
to damaged homes and farms in rural Kosovo. The ill
ness, which affected 500 to 1,000 people, was charac
terized by fever, severe sore throat, enlarged lymph 
nodes in the neck, and abscess formation . 

rodent excrement and carcasses containing the bacteria 
na1lcisella tuiarellsis. The epidemic was halted by insti · 
tuting simple sanitation measures. 

Louseborne Relapsing Fever in the Sudan 

The people who fled from Kosovo in March 1999 
had left behind unharvested crops and homes with 
unprotecred stocks of food. Over the following months, 
rhe local popularions of field mice and domestic rars 
increased exponentiall y. Returning refugees became ill 
after ingesting food and water contaminated with 

In April , 1999, epidemiologists from CDC assisted 
WHO in in vestigating an apparent outbreak of hemor· 
rhagic fever in southern Sudan among semi nomadic 
tribes displaced by famine, civi l war, and intertribal 
serife. The causative agent proved to be the spirochete 
Borrelia recllne"tis~ which is transmirtcd by body lice. 
The outbreak affected about 20,000 people and caused 
about 2,000 dearhs before the diagnosis was established 
and disease contro l measures were implemented. 

Strengthening the capacity of 
developing counrries to idenrify 

outbreaks and to request WHO, 
CDC, or other outside ass is
tance as needed 

Strengthen Diagnostic 
Capacity 

• Strengthen CDC laboratories (in
cI uding CDC-based WHO Collabo
raring Centres) thar can idenri fy 
diseases that 3.re rare or unknown, 
drug-resistant, or highly dangerous. 

This effort will include strength· 
eni ng CDC's capacity to identify 
animal d iseases that can affect 
humans, work ing in conjunction 
wirh USDA and other partners. 

• Strengthen national public health 
laboratories in developing coun· 
tries by providing diagnostic rda· 

ence reagents, laooratory manuals, 
and training o pponunities (o r laoo
ratory scientists . 

Strengthen Investigative 
Copacity at CDC 

• Rebuild CDC's capacity to respond 
to international outbreaks. 

• Mainta in and expand epidemiolog· 
ic expertise in a wide range of path· 
ogens, helping to create a new gen
eration o f ex~ns in infectious dis
ea~ prevention and co mrol. 

• Strengthen internarional collaoora· 
tion d uring invesrigations, working 
wi th many pann ers, including 

WHO Globa l Alert and Re
sponse NetWork (Box 14; 
h rrp :/Iw ww.who.in E/ e mc · 
doc u me or sIs u rve i II a ncel doc sl 
whocdscsr2003.pdf and 
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hit p:llwww.who.int/emc
d o cumcnr s/ survei 113 nccldocsl 
whocdscsr2oo2.pd f). 

Europea n Programme for Inter
vention Epidemiology Training 
(EPIET; 
hrrp-llwww.epier.org/epier). 

U.S.-Mexico Border Infecrious 
D isease Survei llance SYSEem 
(BIDS; 
http://www.rI O.tdh.stare.rx. us! 
obhlbids.hrm). 

Training Programs in Epidemiol
ogy and Public Health Interven
rions Nerwork (TEPHINET 
hrrp-l/ascl<pius.ic.gc.calt<phinro. 

• Im pro\'e coordination among the 
Deparrmenr of Srare, CDC, state 
and local agencies dOTing investiga· 
dons of inftttiou.s disea.se threats at 
U. s. pons of entry. 
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WHO and CDC: Collaboration on International Outbreak Assiltance 

WHO and CDC work in close partnership to help con
tro l outbreaks that involve diseases of unknown cause, 
diseases with high fata lity rates, and diseases that are 
likely to spread across borders: 

WHO does nor maintain laboratory resources of its 
own, it relies upon an internatio nal network of Col· 
laborating Centres thar includes more than 30 diag
nostic laboratories locared at CDC (Appendix D) 

• As an international entity, WHO is a critical panner 
in opening doors to U.S. scientists, faci litating U.S. 
panicipation in international efforts to identify new 
threats and contain potential pandemics. WHO also 
plays a special role in internarional press manage· 
ment, encouraging nations ro share outbreak infor
matio n while helping to minimize: false rumors that 
cause damage to tbe trade and tourism industries o f 
affected co untries. 

• CDC provides WHO witb technical guidance, includ· 
ing diagnostic and <pidemiologic support. Because 

At the present rime, WHO is strengthening its 
abi lity to faci litate international outbreak response 
effons, as well as to supporr global health initiatives 
tha t address infectious diseases (see Box 6). As part 
of this effort, WHO is establishing a Global Alert 
and Response Nerwork to promote prompt report
ing of disease o utbreaks and help coordinate offers 
of outbreak assisrancC'-<.g., supplies, consu ltation, 
or on·siEC- support-from public and private sector 
parrners. 

• Ensure that the United States is 
prepared to assist in invesrigarions 
of imernario nal biotcrrorisr inci· 
dents. 

• Continue to work with WHO and 
other partners to investigate epi
demics that occur among refugees 
and displaced persons (Box 13 ). 

Strengthen Control Effort 

• Strengthen CDC's capacity to pro
vide prompt and effecti,'e <pidemic 
control, by assigning epidemiolo
gists to help monitor disease spread 
oversea,s, laoorarory sc ientists to 
provide rapid diagnostic testing, 
and sociaJ and behavio ral scientists 
to design and impletnC'nt communi· 
ry education and mobili zaEion 
efforts. 
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• Suppon effo rts to pro vide suppl ies 
during outbreak emergencies by 
partners such as FDA, WHO, 
N GOs, pharmaceutical companies, 
mulr inational corporatio ns, and 
orher members of rhe private sector. 

Offor rollow-Up 

• Offer [Q conduct follow·up activi· 
ties at tbe sire of an oUEbreak, in 
collaborarion w ith ministries of 
health, WHO, International 
Emerging In fections Progra ms 
(IEIPs; page 53 ), and existing 
nanonal or donor-supported dis
ea.se control programs. Acrivirie:s 
may include 

Sharing data ro guide ongoing 
contro l programs 

Improving infection contro l 
practices 

Building laboratory capacity 

Establishing o ngoing surveil
lance for rhe o utbreak parhogen 

Implementing long·term preven
tion straregies rhrough rhe appli
canon of proven health tools (see 
also Priority Area 4) 
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Priority Area 2: A Global Approach to Disease Surveillance 

S timulat<d in part by the AIDS 
pand(mic~ national and interna

tional groups, including the National 
Science and Technology Council in 
1995 and the Group of Eight in 1997, 
have called for the establishment of a 
global system for disease surveillance 
and outbreak response. U.S. agencies 
arc working with international pan
ners to help achieve this goal. 

Despite advances in public health 
telecommunications, however, the 
global implementation of this goal has 
nor been straightforward. Notable 
progress has been made at the regional 
level, with the establishment of such 
internanonal programs as the Carib
bean Epidemiology Qnrrr's disease 
surveillance netWork, the Amazon and 
Southern Cone networks in South 
America, the In regrated Disease Sur
veillance and Epidemic Preparedness 
and Response Project in Africa, the 
Mekong Basin Di~aS(: SurvC'illancc 
system in Southeast Asia, and the 
International Circumpolar Surveil
lance system in Alaska, Canada, 
Greenland , and (he circumpolar 
regions of Europe. These and other 

fledgl ing networks (Appendix E) rep
f(S(nt pioneering anempts to work 
across borders to enhance detection 
and control of outbreaks of known 
diseases while maintaining the flexibil
ity to recognite new disease problems. 
The networks are testing many differ
ent approaches (e.g., syndromic sur
veillance, laboratory-confirmed dis
ease-specific surveill ance, hospital
based surveillance, and district-level 
surveillance), depending on local 
n(~eds, cultural preferences, and human 
and technological resources. 

In the years ahead, regional disease 
surveillance networks will grow in 
number and geographical scope_ In the 
long run, regional and discas<-specific 
networks should expand, interact, and 
evolve into a global "network of net
works" that helps ensure early warn
ing of new and reemerging threats and 
increased capacity to monitor the 
effectiveness of pub~c health control 
measures 

CDC can stimulate this process by 
pro viding technical assistance, evalu
ating regional progress, and wo rking 
with WHO, orher U.S. agencies, and 
orher interested groups to strengthen 
the networks' telecommun icati ons 
capacities and enco urage the use of 
commo n software tools and harmo-
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nized standards for disease reporting. 
CDC can also help revise the Interna
t ional Health Regulations, which 
desctibe internationally-reportable di
seases and syndromes. In addition, 
CDC will encourage linkages between 
regional networks and veterinary sur
veillance systems that monitor illness
es and epidemics among agricultural 
and feral animals. Several major out
breaks of zoonotic d iseases (diseases 
of animals that also affect humans) 
involving agricultura l ani mals have 
occurred in recent years (Box 15)_ 
CDC will also support disease surveil
lance efforts in tropical or heavily 
forested areas that are likely sources of 
human infection with unknown 
zoonotic or vCCforborne diseases. 

CDCs priorities in global surveil
lance will be balanced with the priori
ties of collaborating countries, and 
CDCs programs will be coordinated 
with the ongoing effom of develop
ment agencies and NGOs tbat build 
disease: surveillance capacity at the 
national level. CDC can best support 
both national and regional effons 
by providing srate-of-the-arr diagnos
tic and epidemiologic tools; by devel
oping surveillance standards and 
guidelines, and by creating new meth
ods fo r predicting d isease r isk. 
CDC can also increa~ training oppor
tunities by helping establish new 
o r expanded Field Epidemio logy 
Training Programs (FETPs), Public 
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Dise ... surwin.nee personnel R tN 
Co_ .. " s..,...;1"'_ System 
ICARlSURVl of tho Comb .. " Epidemi
ology Cent ... ICAREC'. CARISURV is an 
ek!ctronic disease surveillance system 
that serves 21 nations: Anguilla. 
Antigua & Barbuda. Aruba. Bahamas. 
Barbados. Belize. Bermuda. British 
Virg in Islands. Cayman Islands. 
Oomintca. Grenada. Guyana. Jamaica, 
Montserrat. Netherlands Antilles, St 
Kitts & Nevis. St. Lucia. St. Vincent & 
Grenadines. Suriname. Trinidad & 
Tobago (host country), Turks & 
Caicos Islands. 

CARISURV employs computer· 
based modules to: 

Track cases of measles as part of 
PAHO's campaign to el im inate 
measles in the Americas 
Track cases of Hlv/AIDS 
Track cases of unusual Of' unex
pla ined diseases r-eported by 
CAREC's Physician-Based Sentinel 
Surveillance system 

Compile weekly reports of notifiable 
diseases 
Maintain a database of deaths 
caused by infectious agents 
Help provide d istance· learning 
courses fof' public health and 
medtcal personnel 

A new module that facilitates hotel
based disease surveillance is under 
development 

CDC and the Walter Reed Army Institute 
of Research have worted with CAREC to 
provide CARISURV members with bioin
formatics training. tschntcal suPPOrt. 
computer equipment and 
public health software. including the 
Public Health Laboratory Information 
System IPHUS) fOl' reporting laboratory· 
confirmed cases of infectious disease. 
PHUS was orig inally developed at CDC 
for use by U.S. state heatth depart· 
ments. 

""~ Senic. Uni. CAAEC. 

Hea Irh Schools Without Wa lis 
(PHSWOW; http://www.tulane.edul 
-phswow/), and Sustainable Manage
ment Development Programs (Priority 
Area 6, Boxes 16 and 24). 

The survei llance data gathered by 
the regional networks will be used nor 
only to detect outbreaks bur also to 
evaluate global health initiatives (Pri
ority Area 5) and to drive national 
public health programs and decision
making. Disease surveillance data a re 
crucial, for example, in assessing the 
effectiveness of vaccination programs 
and the ri sk factors for underimmu
niution in a given area. 

Objectives for Priority Area 2 

Facilitate Regional Disease 
Surveillance 

• Work with WHO and orher part
ners to identify gaps in global dis
ea~ surveillance by conducting a 
health situation analysis. 

• Provide technical and material 
assistance to regional networks thar 
can fill global gaps in disease sur
veillance. 

• Host meetings that bring the lead
ers of regional surveillance nct
works together on a periodic basis 
to cxchange experiences and meth
ods and facilitare collaboration. 

• Develop surveillance modules that 
can facilitate standardizarion of 
disease reporting among regio nal 
disease surveillance netwo rks. 
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Agricultural Costs of Controlling Zoonotic Diseales Carried by Food Animall 

Whtn a dangerous animal-borne diseast spills over into 
the human population, a government may b< forced to 

slaughter large numbers of food animals as a control 
measure, despite considerable economic costs. 

This happened in 1999 when Malaysian health 
authorities were faced with an outbreak of encephalitis 
among farm workers that had a nearly 50% monality 
rate. The cause of the outbreak turned out to b< a pre
viously unknown paramyxovirus called the Nipah virus, 
which is carried by swine. To control the outbreak, mil
lions of pigs were slaughtered within a few wetks, severe
ly harming the Malaysian meat industry. Two years 
~fore, a similar precautionary measure was raken by the 
government of Hong Kong, which arranged the culling of 
all 1.6 million chickens on Hong Kong Island and the 
New TerritOries to prevent chickcn-t~human transmis
sion of a virulent avian form of influenza (Box 5). 

The COSts of measureS ro control the outbreak of 
bovine spongiform encephalopathy (BSE, or "mad cow 
disease" ) in the United Kingdom and continental 
Europe, and the rdated outbreak of an invariably fatal 
human ncurodcgcncrarive disease (new variant 
Creurzfeldt-Jakob disease (nvCJDJ) have also ~n high . 
Ingestion of beef containing the causative agent of BSE 
(a prion) can result in the development of nvCJD many 
years later. The expon of live canle and canle products 
(",her than milk) from the UK has b<en temporarily 
banned by the European Commission, and trade in 
these products has b<en affected on a globa l basis. Gov-

ernment officials have come under fire, and consumers 
across Europe have changed their caring habits due to 
concern over the spread of BSE. Control measures, 
including the slaughter of affected cows, have thus far 
COSt the U.K. government an estimated 3.5 billion 
pounds (about 5 billion U.S. dollars). 

The rapidly spreading outbreak of foot-and-mouth 
disease in Grear Britain and continental Europe in 2001 
threatens to dwarf the economic costs of the BSE epi
demic and devastate the centuries-old British livestock 
industry. Foot-and-mouth disease docs not infect 
humans but can b< spread by travders who have con
taminated soil on their shoes or clothing or who carry 
contaminated food products. The St. Patrick's Day 
parade in Ireland was cancelled due to concerns about 
spreading the virus, and the British army has b<en draft
ed to hdp bury the carcasses of animals slaughtered 
because of potential exposure to the disease. Officials 
credit high-quality animal health surveillance and 
imponation restrictions for the absence of foot-and
mouth disea~ in the United States, but remain con
cerned because similar measures have failed to contain 
the spread of the disease in continental Europe. 

These examples demonstrate the potential impact an 
infectious disease outbreak can have on commerce as 
well as on human and animal health. If the United 
States were forced to destroy a significant numlxr of 
canle, sheep, pigs, or chickens to control an epidemic, 
the COStS migh t easily rise into the bill ions. 
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Modules may cover sentinel disease 
surveillance, di scase·s~cific sur
veillance, and syndromic di sease 
surveillance. 

• Help WHO strengthen WHO coun
try and regional offices by provid
ing CDC scientists, as needed, to 

assist with national and regional 
disease surveillanc~ effons. 

• Assign epidemiologists and labora
tory scientists from CDC to DoD 
laboratories in Indonesia, Kenya, 
and Thailand, in addition to those 
already in Egypt and Peru, to sup
port DoD effo", to help strengthen 
r~gional diseast surveillance (Ap
pendix E). 

• Engage nontraditional partners, 
such as medical missionary organi
zations and multinational corpora
tions, in regional distast surveil
lance activities, particularly in 
regions that lack adequate public 
health infrastructures. 

Use Stat .... of·th .. ·Art Tool. 

• Work with DoD, USAID, devdop
ment banks, foundations, and ()(her 
parrners to provide public health 
agenci~s in developing countries 
with hardware (e.g., hand-held 
computers for fidd use), specialized 
software (e.g., EPI INFO 2000, 
PHUS, and LITS+), and reliable 
Internet access to facilitatC' parrici
pation in regional infectious disease 
ncrworks and training activities. 
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• Work with many partners to pro
vide regional networks with fidd 
friendly diagnostic tests (e.g., dip
sticks). 

• Work with WHO and other part
ners to develop laboratory stan
dards for diagnost ic testing and 
data standards for disease and syn
drome reporting. 

Promote New Paradigms for 
Global Disoasc Survoillance 

• Establish mechanisms for regular 
information exchange between vet
erinary and agricultural organiza
tions and public health agencies on 
new and re-emerging animal dis
eases that might affect humans. 

• Work with NOAA, NASA, DoD, 
NIH, the Nationa l Science Founda
rion, and many Other partners to 
create mooels that predict the risk 
of zoonotic and vccrorborne disease 
by integrating climatic, environ
mental, veterinary, entomologic, 
and epidemiologic data. CDC can 
pia y a major role in providing epi
demiologic data. 

• Encourage the use of molecular 
methods for microbial sulxyping 
and outbreak detection, such a5 
PulseNet methods for the derection 
of foodborne disease outbreaks (see 
Surveillance for Foodborne and 
Waterborne Diseases). 

Strengthen WHO's Disoase
Spocific Global Surveillance 
N~tworl(s 

• Provide technical assistance to 

WHO-sponsored networks that 
monitor specific diseases of global 
importance, such as polio, measles, 
influenza, and TB (Appendix E). 

• Work with WHO to hdp establish 
a global network for surveillance 
and control of plague, using the 
WHO Influenza Surveillance Net
work as a model. 

• Work with WHO and other part
ners to help draft a new set of Inter
national Health Regulations (IHR) 
that includes a stt of international· 
Iy-reportable diseases or disease 
syndromes. 

Facilitate Surveillance fo,. 
Foodborno and Watorborno 
Diseases 

• Improve global surveillance for 
foodborne and wareroorne diseases 
by 

Establishing senrinel surveillance 
sites for food borne and water
borne di~ase at International 
Emerging Infections Programs 
(IEIPs; page 53). 

Working with PAHO and FDA 
to expand PulseNer--<he U.S. 
eatly warning system for food
borne disa.ses--into a regional 
system for detecting outbreaks of 
foodborne d isease throughout 
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the Americas. Pul seNet com
pares the mo lecular fingerprints 
of bacteria l isolates from many 
di fferent sources. It can trace the 
source of an outbreak to ship
ments of contaminated food 
bought and consumed at diff<r
ent geographic locations. (See 
Box 2.) 

Establishing a mechanism for the 
regular exchange of surveillance 
information o n fcxxlborne d is
eases (e .g., sa lmonellosis, shigel
losis, and E. coli 0157:H7 infec
tion), including PulseNet finger
printing data, with Euro pean 
Union panners. 

• Seek WHO approval for establish
ing a CDC-based WHO Collalx>-

P]tJIiW 

rating Center for Salmonella Sur
vei llance that provides support to 
WHO's Global Salmonella Surveil
lance system (Global Salm-Surv). 

Facilitate Surveillance for 
Antimicrobial Resistance 

• Provide tcchnical assistance ro help 
implement WHO's Global Strategy 
for the Containment of Antimicro
b ia l Resistance (hnp:l/www.who. 
i nt/eme/gl oba I sua tegylst ra tegy. 
hnnl ). 

• Work with other U.S. agencies to 
draft and implement Part II of the 
U.S. Public Health Aerion Plan To 
Combat Antimicro bial Resistance 
(Box 4 ), which will consider the 
role of the U.S. Government in 

addressing global resistance prob
lems, such as the spread of mul
tidrug- resistant TB. 

• I ncrea~ the number of regional 
laboratories that conduct st3te-of
the-art testing fo r drug resistance, 
working through the WHO Exter
nal Quality Assurance System and 
the WHO Collaborating Centre for 
Antimicrobial Resistance and using 
the new WHO/CDC laboratory 
manual for standardiud suscepti
bility testing. 

• In collaboration with WHO, the 
European Union, and other part
ners, explore the possibility of 
establishing a n expert wo rk ing 
group that sets international stan
dards for detect ing and reporting 

drug-resistant threats . 

A Growing Community of International Public Health Leaden 

By fostering contacts between CDC staff and scientists 
from other countries (during o utbreak investigarions, 
scientific conferences, training courses, and disease pre~ 
vention projects ), CDC is helping build an international 
communiry of epidemiologists and laboratory scientists 
who are prepared to respond to emerging infectio us d is
ease thct"a ts, whenever and wherever they a_rise. Ohm 
linked bye-mail, as wel l as by pho ne and fax, tbese indi
viduals an part of an informal network that shares OUt
break alens and research data and provides assistance 
and consultation during infectious d isu,se emergencies. 

In add itio n to these informal exchanges, CDC offers 
formallTaining programs in epidemiology (e.g., through 
Field Epidemiology Training Programs, the Public 
Health Schools Without Walls, and the Epidemic Intel
ligence Service), laboratory diagnostics (e.g., through 
fellowships and disease-specific training workshops), 
and publ ic health management (e.g. , through the Sus
ta inable Management Development Program) rhat suI>
port the development of public hca lth Icaders around 
the world . 

PI'OU!CIing dle Nrion', Muth in In En d GklbamJ1ion:: CDC's 6k:1b1lln1ectious OiselU! Strateqy J7 

Priority Area 3: Applied Research on Di seases of Global Importance 

CDC'S researchers have a dual role. 
They nOt only identify the 

microbes, risk factOrs, and epidemio
logic condirions that lead to outbreaks, 
but also conduer applied research on 
ways to detect, prevent, and control 
them. Maintaining a comprehensive 
diagnostic and investigative capaciry 
g()(S hand-in-hand with maintaining a 
broad-based resea rch program on 
endemic and epidemic d is(3SCS that 
includes studies in applied epidemiolo
gy, microbio logy, and behavioral and 
social science. 

A research program on diseases that 
are uncommon in the United Sta tcs is 
a valuable resource, both for humani
tarian reasons and becau~ of the dan· 
gen represented by some imponed dis
eases. Had scientists begun to study 
"slim discasc"---now known as 
AIDS-when the syndrome was de
scribed in antral Africa in the late 
19705, IJ the: world health community 
might have learned much earlier how 
HIV is acquired and what can be done 
to prevrot its spread. 

An in-<lcpth knowledge of a " i dc 
range of inf(Ctiolls pathogens can also 
facilitate the identification and charac
terizarion of new microbes [har e.merge. 
in the. Unire.d S1atcs. One. example con
cerns hantavirus pulmonary syndrome 
(HPS), an often-fatal disease first iden
tified in 1993 in me Four Corners 
region of the United States. In 1993 
hantavirus research was a low prioriry 
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in the United States, because ha n
tavirus-associated disease had never 
before been recognized in the Western 
Hemisphen:. However, a few laborato
ries supported by Do D had continued 
to collect informatio n on a hantaviral 
disease called Korean hemo rrhagic 
fever or hemorrhagic fever with renal 
syndrome (HFRS) tha t killed a signifi
cant number of Uni((~d Nations trOOpS 
during the Korean Conflier. Because of 
these HFRS studies, the CDC out-

break team in Fo ur Corners was 
armed with sophisticated serologic 
and molecular tools that allowed them 
(Q diagnose HPS in a short time. 
Because it was known that the HFRS 
hantavi rus is transmitted by rodents, 
the team rapidly honed in on the ani
mal reservoir of the HPS virus and 
provided dise.ase prevention guidelines 
to the people in the area. 

Severa l fundamenta l p recepts 
inform CDC's infectious disease 

ute eyde of West Nile virus.. West Nile encephalrus-which is carried by birds in 
Asia. Africa. and Europe and spread to humans by mosquito bite---nas been rec
ognized as a U.S. health threat since 1999. CDC is wettiog with colleagues in Aus
tralia. the Czech Republ"lC. France. lsrael. Romania. and Russia to study the epi
dem~ogy. ecology. and pathogenesis of the West Nile v1ruS and find ways to 
prevent and controf its trJnsmission. 

froInetwCDCwCIM&"lPI ntr~~ 
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research collaborations with other 
counrries. First, the overriding purpose 
of CDC's research work overseas is to 
lead the way in demonstrating how 
individuals and governments can Ixst 
prevent and control disease. Second, it 
is importanr for CDC 10 help strength
en international research capacity by 
suppo rting extramura l research at 
home and abroad, rhrough collabora
tions, cooperative agreemems, and 
peer-reviewed grams. Third, CDC's 
research activities must be rooted in 
biocth ical principles, respecting the 
needs and righrs of human re50arch 
subjects. Fourth, CDC must strive to 
engage new research partners, in addi
tion to irs traditional partners at uni

vers iries and schools of public healrh. 
Research collaborarors may include 
scient ists from private compan ies, 
NGOs, and other U.S. agencies (e.g., 
NIH, FDA, DoD, NASA, NOAA, and 
USDA ). 

Long-tenn, on-si te research co llabora
tions are especially important, Ixcause 
it is o hen very difficult to study new 
and hazardous parhogens while an 
outbreak is in progress. Long-term 
partnerships with in-country research 
insrirurions may be murually benefi
cia l, faciliraring collaborarive field 
research and clinical studies, providing 
opporrun iries fo r I<chnology rransfer 
and rraining, and building inrunation
al friendships and rruS! wirhin [he sci
enrific and public healrh communiries. 

Objectives for Priority Area 3 

Strongthen Overseas Research 
Collaborations by Establishing 
IEIPs 

• Establish an inventory of existing 
and potential sites for long-term, 
o n-sire research collaborations ro 
address infectious disease problems 
of regional importance. The inven· 
lOry should evaluare: 

How rhe sire mighr fill geo
graphical and diStaSt-specific 
resea rch gaps 

The site's potential as a center 
for research training 

Opportunities to engage mulri 
pie partners, including in
country panners (e.g., public 
healrh agencies and universiries) 
and U.S. agency parmers 
(e.g., NIH and DoD) 

Opportunities to leverage 
resources and ensure 
susta inability 

• Create International Emerging 
Infectio ns Programs (I£JPs), using 
the info rmation from the invento ry 
described above. (See also Prioriry 
Area 6.) 
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Conduct Rosoarch on Vector
borne ~nd Zoonotic DiseasHs 

• Support rhe developmenr of field
fr iendly diagnosric reSlS for rhe 
detectio n of zoonot ic and vector
borne disea~, as well as new meth
ods for animal and vector control. 

• Support research on the epidemiol
ogy, ecology, and parhogenesis of 
vtCrorborne and zoonotic diseases 
o f current international concern, 
including malaria, Wesr Nile fever, 
dengue fever, Ni pah virus ence
phaliti s, rabies , Q fever, le ishmania
sis, ryphus, plague, and Cnagas dis
ease. 

~arch for the animal or insect 
reservoirs of Ebola and Marburg 
hemo rrhagic fe vers, wo rk ing 
rhrough rhe CDC-ba5Od WHO CoI
laboraring Cenrre fo r Viral Hemor
rhagic Fevers and co llaborating 
wi[h rhe Sourh African Narional 
Institute of Virology and other pan
ne.rs . 

• Investigate the re lationship between 
~nvi ronmenral conditions and the 
emergence o f zoonotic and vector
borne diseases. 
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Conduct Vaccine Research 

• Encourage and support the devel
opment and evaluation of vaccines 
againS! disea50s of global healrh 
imporrance (Boxes 17 and 18). 

• SuppOrt research on ways to 

decrease the cost of expensive vac· 
cines like conjugate Haemophi!us 
i"f/ueflzae type band pneumococ· 
cal vaccines in developing countries 
(e .g., administering them less fre
quemly or in lower do5Os) . 

• Help define rhe epidemiology and 
public healrh bu rden (illness, mor
tality, and cost) of vaccine-prevenr
able di5Oa5Os in developing coun
rries, and monitor rhe declining 
burden of disease associated with 
widespread vaccinatio n. (See also 
the next ~crion.) 

Conduct Research in Support 
of Global Initiatives for 
Disease Control 

• Encourage and su pport basic 
research to improve our under
standing of rhe genetics, physiology, 
and pathogenesis of parasites, bac· 
rena, and viruses that cause illness
es targeted by global initiarivcs for 
diSQ5e control . 
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CDC's Role In the Development of Vaccines 
Again. t Diseal e. of Global Importance 

CDC supports rhe vaccine development goals of rhe Global Allian« for 
Vaccines and Immunization (CAV)), rhe Inrernarional AIDS Vaccine. Ini· 
riarive, rhe DHHS Blueprint for TB Vaccine Development, and rhe Malar
ia Vaccine Initiative. Over the next 5 years, CDC will work wirh NIH , 
FDA, USAID, DoD, and many orher public and privare parrners 10 help 
develop: 

• A multistage vaccine againsr malaria, as pan of the Malaria Vaccine 
Iniria[ive, funded by [he Bill and Melinda Ga[es Childr<n's Vaccine 
Program 

• A DNA-ba5Od vaccine againsr HIV/AIDS, in collaborarion wirh rhe 
Emo ry Vaccine Center in Atlanta, Georgia 

• Srrain-specific vaccines against dengm: and dengue hemorrhagic fever, 
in collaborarion wirh Mahidol University in Salaya, Nakhonpa[hom, 
Thailand 

• Conjugate vaccines against meningococcal meningitis group A, in col· 
laborarion wirh WHO and [he Bill and Melinda Gares Children 's Vac
cine Program 

• An Ebola vaccine, in collaboration with NIH 

• Third generation vaccines against StreptoCOCCllS pneumoniae using 
proteins co mmon to all pneumococcal scrotypes. (S«ond generation 
conjugate vaccines are currently under evaluatio n [see Box 18).} 

CDC .KCN resurd\er wotting in a biowiety ~e4 .. 
(BSl-4, containment fKiity. SSL·" laboratories are used 
for wort on infectious agents for whic-h there are no cur
rent vaccines or treatments (e.g... Ebola v;rus). 
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CDC's Role In the Evaluation of Vaccines Against 
Diseases of Global Importance 

Over the next 5 years, CDC will work with many different partntrs to 
help implement: 

• Phase III trials in Thailand of an HIV vaccine based on the glycopro
tein-20 antigen developed by the VaxGen company 

Studies to evaluate the effectivwess of 7-valent pneumoccocal conju
gate vaccines on 

Herd immunity among Native American communities that have 
high rates of invasive disease. This is a phase Ill, cluster-randomized 
trial of conjugate pncumococc,al vacci ne conducted in collaboration 
with Johns Hopkins School of Public Health. 

Nasopharyngeal carriage of pneumococci in Alaska 

Invasive pneumococcal disease throughout the United Sr3t(S, using 
tbe Active Bacterial Core Surveillance (ABCs) system. 

• Phase III trial in the Gambia of a 9-valwt conjugate pneumococcal 
vaccine against all-causc monaliry and acute-respiratory-infection
specific mortality, conducted in collaboration with the Medical 
Research Council-Gambia, USAID, NlH, the Bill and Melinda Gates 
Children's Vaccine Program, and WHO's Vacci ne Development, Vac
cines and Biologicals program. 

• USAID-supported Phase I trials of two vaccines against Schistosomia
sis manso,,;, conductal by the Schistosome Vaccine lXvtlopmenr 
Project, a partnership involving the Government of Egypt, CDC, 
NIHINIAID, NAM RU-3, academic centers, and private industry. 

• A mulrisire ror3viru5 vaccine trial in Sourh~st Asian counrries using an 
attenuated human rO[a\'irus vaccine produced in India. 
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• Hel p develop and evaluate 

Tools and strategies to prevent 
transmission o f TB, malaria, and 
HIV/AIDS 

Treatments fo r drug-resistant 
cases o f TB, malaria, and 
HIV/AIDS 

Improved methods for the detec
tion of TB, HIV/AIDS-rel ated 
opportu nistic in fections, and 
earl y-stage H IV in fections 

• Assess the impact of coinfection 
with HIV and malaria and with 
HIV a nd TB on disease conrrol 
dfom . 

Conduct Resellrch on Food
borne and Waterborne 
Diseases 

• Evaluate diagnostic srrategies for 
foodborne and waterborne infec
tions that are common in devdop
ing co untries, but (or which current 
diagnostic procedures 3re slow, 
C'xpensivc:, Or difficult. 

• Conduct targeted restarch studies 
in sentinel IEiP sites (page 53) to 

determine the sources of, and risk 
factors for, specific foodbome and 
waterborne infections so thaI 
appropriate prevention measures 
can be developed. 

• In collaboration wiIh WHO and 
ochers, as~s the efficacy, safety, 
and utiliry of vaccination to prevent 
selected food borne a nd watrrbome 
infectio ns (e.g., ryphoid frvrr) in 
combination with OI~r prevmtion 
srratrgies. (See also Conduct Vac
cino Research .) 

" 

Conduct Reseurch on Diseases 
of Pregnant Women and 
Newborns 

• Dt:vdop point-af-care diagnostic 
methods sui table for use in prenatal 
and obStetric healrhcare settings in 
developing counrries and pro vide 
quality assurance programs for 
thei r use. 

• Field test new treatments and pre-
vention measures, such as 

Drug co mbinatio ns for the treat
ment or prophylaxis of malaria 
in in fa nrs and in pregnant 
women, for use in areas in which 
chloroquine-resistance is com
mon. 

Simple and inexpensive regimens 
for the treatment and prevention 
of HIVlAJDs that can be admin
istered to mothers and babies 
during labor and the first week 
of life. 

• Explore ways (Q extend the benefits 
of intrapartum or neonatal prophy
laxis (e.g., for prevention of 
HIV/AIDS and hrpatiris C infec
tion) to pregnant women with link 
or no prenatal care. 

• Explore the effectiveness of perina
tal appl ication of topical amimicr~ 

bia l agenrs in preventing neonatal 
sepsis and taanus. 

• AsSC'ss the relationship txm'een 
particular maternal infections and 
low birthwright or prererm babies. 
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Conduct Rbsearch on 
Antimicrobial Rosistance 

• Encourage and support the drvel
opment of drug susceptibi lity tests 
and surveillance systems to detect 
emerging resistance problems. 

• Evaluate the impact of new vac
cines (such as the conjugate pntu
mococcal vaccines) on [ht control 
o f anti microbial resistance and 
infection. (See also Conduct Vac
cine Research.) 

• Derermine how disease prevtntion 
programs thar incl ude mass chemo
rherapeutic trtatments can be opti
miud to minimiu potenria l for [ht 

emergence o f drug resistanct. 
Exa mples incl ude the use of prazi
quantd to prevent schistosomiasis, 
albendazole to prevent lymphatic 
filariasis, ivermectin to prevent 
onchocerchiasis, azithromycin to 
prevent rrachoma, trimcthoprim
sulfamethoxazole to prevent AIDS
associated opportuniStic infecrions, 
and nevirapint or zidovudine to 
prevtm mOlher-to-child transmis
sion of HIVIAIDS. 

• Encourage efforts by WH 0 and 
other partners to 

Evaluate the quality of commer
cially available anribiotic stocks 
and determine whether low
pcxency stocks art hastening the 
emergence of drug-rts istant 
strains of pnrumococci, Myco
bocterium tuberculosis. Plas
modiwn spp., Neissuia gonor
rhoea., 01' other pathogrns. 

Determine whether antibiotics 
purchased over the counter in 
developing countries (and ofttn 
uS(:d in subtherape:utic doses) are 
hastening the emt rgence of drug 
resistance. 

FDA supports these effons. 

Conduct Rosearch on 
Heolthcare-Acquired 
(Nosocomial) Infections 

• Develop methods for ident ifying 
nosocomial infections and reducing 
their transmission in hospitals with 
limited rtsources for infection con
rrol. 

• Provide technical assistanct to hos
pital staff in assessing risk factors 
for acq uiri ng 

Mycobacterium tuberculosis 
(e.g., transmitted from parients 
ro health care worktrs or to 

other patients). 

Nosocomial respirarory and 
emeric infections (e.g., inade
quate barrier nursing practices) 

Nosocomial bloodbome infec
tions (e.g., re- usc o f medical 
devices or surgical eq uipment) 
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Conduct Research on 
Infectious Causes of 
Chronic Diseases 

• Conduct resea rch on infectious 
agents of internationa l importance 
that cause or may cause chronic dis· 
eases le.g., hepatit is Band C virus
es and hepatocellular carcino ma, 
Helicobacter p),lori and peptic ulcer 
d isease or gas tr ic carcinoma, 
Chlamydia pnell1nolliae and caT

d iovascular d isease, and human 

papilloma viruses and cervica l can
cer) 

Conduct Rose/lrch on Sexually 
Transmitted Diseases 

• Study the contribution of herpes 
simplex virus type 2 infection and 
other genita l ulcer diseases on H IV 
transmission, and devise appropri
ate intervention strategies. 

• Develop mo re standardized diag
nostic reagents and assays for 
syphilis to en hance ,he capacity to 

co nt ro l neo natal syphi lis world
wide. 

• Monitor the development of antimi
crobia l resistance among stra ins of 
Chlamydia fTachomatis and devise 
appropriate a lternative treatments. 
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Priority Area 4: Application of Proven Public Health Tools 

Another major priority for CDC is 
to translate research innovations 

into practical public health tools and 
ensure that they are disseminated 
widely and rapid ly for the benefit of 
people all over the world. Examples 
of public health tools that have had a 
ma jor impact on global infectio us dis
ease control are antibiorics, childhood 
vaccines, o ral rehydration the rapy, 
and vi tamin supplements. 

There is often a lo ng dday between 
the development o f a new public 
health tool and irs widespread imple
mentation. A co untry may lack the 
means to buy a new medical produa 
or it may lack a public health delivery 
system and trained workers to admin

ister it. There may be low demand, 
because the public is not informed 
about a new drug or vaccine, o r low 

political interest, because the national 
government is noc convinc«! that the 
drug or vaccine willlx cost-effective. 

C DC can use its expe,rience in dis
ease surveillance to demonstrate the 
value of public health tools to min

imies of health and fi nance and to the 
public, using pilo t srudies, demo nstra
tion projects, and health education 
campaigns (Box 19). For example, 
CDC will cont inue to work with 
USAID, WHO, and other partners to 
demonstrate (ha t m«hanisms for t he 
prevention or control of malaria (via 

u 

vector control, chemotherapy, 
and in secticide-trea ted bed
nets) are ready for nationa l or 
regional implementation , 
pending the avai labili ty of 
resources and political com
mitment (s« Priority Area 5). 
CDC can also help develop
ment agencies, NGOs, and 
Other partners address prob
lems related to public heal th 
training and to drug or vac
cine delivery (see also Prio rity 
Area 6). 

As part of the global Slratogy, 
CDC will intensify efforts '0 
couple applied research wi,h 

Bed nets protect children from mll,ri,. Nightly use of 
insecticide-impregnated bed net s" reduces childhood 
mortality by 20--30"0. and use in one village protects 
children in neighboring villages by reducing the 
number of infectious mosquitos. Nevertheless. bed
nets are used by fewer than 10% o f persons at risk. 
due to lack of knowledge. unavailability of bOOnets. 
and other logistical constraints. 

research on ways to promote the use 
of newly developed 1001. for di.ease 
control ("implemmtacion research"). 
CDC will help identify the most effec
tive tools and activdy encourage their 
international usc, applying expertise 
and resources in laboratory research. 
public health policy, program manage
ment, and health communications to 
ove.rcome scientific, financial , and cul
tural barriers. 

Examples of new tools with the 
potenrial for significant worldwide 
impact include point-of-use disinfec
tion and safe wate r stOrage to prevent 
waterborne diseases; auto-disable 
(one-=) syringes to prevent blood
bome transmission of heparitis 8 and 
C viru= and HIV; and diethylcarba
mazine and albmdazole therapy to 
eliminate lymphatic filariasis. 

Objectives for Priority Area 4 

Promolp Effective Drug U.e 

• Conduct implememario n research 
and demo nsttation projects to pro
mote the use of therapeutic drugs 
such as 

Ivermectin to r1iminare oncho
cerchiasis in Wesr Africa and 

unrral America 

Diethylcarbamazine and alben
dazole or mebendazole (herapy 
to t1imina(e lymphatic filariasis 
in (he Americas 

Single-dose azithromycin to 

eliminate blinding trachoma in 
endemic regions in Africa, Mid
d le EaSt, Asia, and Central 
America 
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Single-d~ nevi rapine to pre
vent perinatal HIV transmission. 
(s.", also Priority Area 5.) 

Praziquantd to treat schistoso
miasis 

• PromOte the widespread use of the 
di rectly observed therapy shorr
cours<: strategy (DOTS) to " <at TB. 
(5<e also Priority Area 5.) 

Irnprove Immunization 

• Usc CDC resources to strengthen 
routine immunization services and 
to encourage the introduction of 
new and underutilizcd vaccines, 
including vaccines against hepatitis 
B, yellow fever, Haemophilus ill
fillet/we type b, and other child
hood dis<:as<:s. (s.", also Priority 
Area 5.) 

Promote the Use of Proven 
Disease Prevention Strategies 

• Work with ministries of health and 
PAHO ro encourage the adoption 
of vector control measureS to dim
inate Chagas disease from Cc:nrral 
America and reduce morbidity and 
mortality from dcngue and dengue 
hemorrhagic fever (http://www. 
cdc .gov Inci dod/d pd/pa ra s i resl 
chagasdiS<:3se and http://www.cdc. 
gov/ncidodldvbidldengue). 

• Work with private and public sec
tor partners to promote widespread 
implementatio n of CDCs Safe 
Water System. which us<:s point-of· 
~ disinfection and safe water stor
age to prevent cholera, dysentery, 
and other waterborne di= (Box 
20; http://www.cdc.gov/safewarer). 

. :Agw 

Nanowlng the Interval Between the Invention and 
Use of an Effective Public Health Tool 

In the past, the time between the development of a new public health tool 
and its widespr<ad us<: was ofren extremely long. For example, the tetanus 
roxoid vaccine, developed in 1926 and us<:d to protect soldiers during 
World War II, was nOt widely admin istered to children in industrialized 
countries until the 1940s and 1950s, and did not reach high levds of cov
erage in developing countries until the mid-1980s, a 60-year interval. 

Today, this gap is narrowing. After the hepatitis B vaccine was licen5(d 
in 198 1, universal infant hepatitis B vaccination pro jects were initiated in 
many countries, including five U.S.-affiliated Pacific islands where HBV 
infection is highly endemic and HBV-induced chronic liver disease is a 
leading caus<: of death. Afrer a decade of successful demonstration proj
ectS, rourine childhood hepatitis B vaccination was recommended by the 
World H<alth Ass<:mbly for all countries_ During the 1990s, more than 
100 countries (including the United States) implemented hepatitis B 
immunization programs, although lack of financing hindered vaccine USe 
in the poorest countries. In 2000, financial assistance for the purchase of 
hepatitis B vaccine became available through T he Vaccine Fund, and the 
Global Alliance for Vaccines and Immunization (GAVI) targered hepatitis 
S vacci ne for universal introduction into developing countries by 2007. 

The history of the hepatitis B vaccine provides a good example of how 
the gap in time between introoucrion and widespread usc of a new pub
lic health tool can be shottened through strategic planning, a rapid 
sequence of efficacy studies and demonstration projects, acti ve advocacy 
and funding. As furure vaccines and other public health innovations are 
devdo ped, it should be possible to narrow the gap further. CDC can play 
an important role in this area. 

A m.n being immunized .gaiMt hep. 
• titis a virus. Expanded use of the 
hepatitis 8 vaccine will decrelSe mor· 
ta lity from cirrhosis. liver fa ilure, and 
hepatocellular carcinoma, which is 
the cth leading cause of cancer death 
worSdwide. 
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CDC's Safe Water System 

In th( p<X)resr, least industrialized nations, diarrheal 
diseases caused by contaminat(d food and water remain 
a leading cause of death in childhood. Many of these 
deaths could be pn~vented by simple sanitation meas-
ures. 

With assistance from ministries of health, funding 
from USAID and Rotary Inte rnarional, and special 
expcnise from nongonrnmcntal organizations and the 
private sector, CDC has developed a sustainable way to 
improve rhe safety of household drinking water. The 
components of CDC's sate water system, as implement
ed in pi lot projects in Zambia, include 

• Water disinfection. Population xrvices International 
(PSI) has marketed a locally produced disinfectant 
solution for water rrcatmcm (CLORlN) to commu
nities in the southern, eastern, and western regions of 
Zambia. A CDC casc-control study documented a 
65 % reduction of risk of cholera in Zambian hous<:
holds that us<: ClORlN. 

• Safe storage of water. CDC, the Procter and Gamble 
Company, and Rotary International have con
tributw to the design of a narrow-mouthed vessel for 
safe storage of water. The mold for the new vess<:1 
was shipped to Sourh Africa in January 2000, where 
vessels have been produced for use in Zambia, 
Madagasca~ Kenya, COte d 'ivoire, and Pakistan . 

• Sociai marketing. PSI has tra ined public health work
ers in Lusaka, Kirwe, and Ndola, Zambia, on how to 

involve their communities in the safe-water effon . 

USAID has increased funding for the safe water project 
in Zambia to permit nationwide coverage within the 
next few years, and the CARfJCDC Health Initiative is 
funding similar projects in western Kenya and in 
Antananarivo, Madagascar. Each CARfJCDC Healtb 
Initiative project will target a population of 200,000 
people and combine the merhods of the Zambian proj
ect with the community organizing techniques of CARE. 

In the future, the clements of the Safe Water System 
may also be used to promote: 

• Safe preparation of foods and beverages by street 
vendors 

• Safe preparation of medications, such as oral r(hy
dration solutions to treat cholera 

• Safe preparation of formula for usc by HIV-infected 
women who choose not to breast-feed their infants 

• Handwashing and improvemems in hygiene 

• The addition of nutritional supplements to drinking 
water 

A ufe water storage 'IHMI employed by ptlrticip.nts in In 
ongoing Saf. W.ter System impiementltion project in Hom. 
a. y, Keny • . inm.ted in October 2000 in eon.botl tion w ith 
CARE Kenya. The vessel was des;gned to eliminate a major 
source of diarrheal disease contamination tMt results when 
hands. cups, ladles, or other objects are dipped imo open 
buckets to remove water for drinking. Because the local popu
lation in Homa Bay preferred to use vessels made of clay 
rather than plastic. CDC and CARE Kenya incorporated a nar· 
raw mouth. lid. and SPtoot into traditional day pots to ensure 
ufe water storage. The use of plastic vessels with similar char· 
acteristtcs. in combination with water disinfectants, has 
reduced diarrheal d;seases by JO....5O'% in communities in lam
b",. Pakistan. .nd Bolivia." 
P'ttotog~ Boto. P--. Of'k. at HMfdrI ~ NMioMI C ...... 
tor Ift~ c.-.-. coc 
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• Work with WHO and ministries of 
healrh in central African counrries 
ro provide rraining in hospital bar
rier nursing pracrices rhar prevenr 
nosocomial spread of vi ral hemor
rhagic fevers like Ebola and Mar· 
burg. 

• Conrinue to supporr rhe Safe injec
tion Globa l NetWork (SIGN) and 
work with devdopmenr agencies 
and Other parrners ro promore safe 
injecrion pracrices ro prevenr rhe 
spread of hepatitis Band C, 
HIV/AIDS, and other bloodborne 
diseases. 

• Work with the Roll Back Malaria 
partnership ro promote: the: use of 
in",cticide·impregnated bedners for 
the prevenrion of malaria and orhc:r 
mosquiroborne diseases. (See Prior
ity Area 5.) 

• Work with ministries of health and 
WHO to provide public health edu· 
carion and mobilize comm unities ro 
use proven public health tools. 

Disseminate Diagnostic Tosts 

• Work through the WHO Collabo
raring Centre laboratory nerwork 
ro provide proven diagnostic 
reageors for rhe derecrion of endem
ic diseases to national public health 
laboratories and regional surveil
lance networks. (xe Prioriry Area 
J.) 

• Work with WHO and donor agen· 
cies to provide national public 
health laboratories with state·of· 
the-art laboratory tests that measure 
antimicrobial resistance in Aiyeo
bacterium tuberCJI/osis and other 
common bacterial parhogens, as 
wdl as in malaria parasites and 
in the AIDS virus. (See Priority 
Area 5.) 

• Work with ministries of hea lth {Q 

transfer technology for molecular 
subtyping of common bacrc:rial 
pathogens (e.g., PulseNer tech· 
niques; page 36) ro national public 
health laborarories for use in dettet· 
ing outbreaks of foodbome dis· 
eases}. 
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Use Surveillance Data To 
Direct Public Health Policy 

• Work with ministries of health and 
ministries of finance, WHO, and 
NGOsro 

Conduct disease: survei llance to 
assess national public health 
needs and rc:comm~nd specific 
public health tools ro address 
them. 

Demonstrate the use of specific 
surveillance methods for detea· 
ing outbreaks, for evaluating 
public health programs, and for 
driving public health decision
making. 

• Work with global partners to evalu
ate the progress of global initiatives 
to combat malaria , TB, AIDS, and 
vaccine-preventable diseases. (Sec 

Priority Area 5.) 
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Priority Area 5: Global Initiatives for Disease Control 

D r. Cro Bruntland. Director
General of WHO, has said that 

"solutions, like problems, have to be: 
global in scope." In accord with this 
idea, WHO is helping to coordinate 
major globa l initiatives to reduce 
deaths from malaria, TB, and 
HIV/AIDS-d iseases that contribute 
to poverty and economic stagnation. 
This approach was endorsed by the 
Group of Eight Industrialized Nations 
at the Okinawa summit in July 2000. 
WHO is also helping to «lOrdinate 
globa l initiatives to increase devdo~ 
ing-counrry access to vaccines against 
acute respirarory diseases, yellow 
fever, hepatitis 8, and Other diseases, 
through the Global Alliance for Vac· 
cines and Immunization (GAVI; 
http://www.vaccinealliance.org). 

Although these global initiatives 
have clearly stated goals and are sup
poned by multiple private and public 
sector pamners (Box 6), the detail, of 

., 

their implememation are sti ll under 
discussion. Previous efforts to eradi
cate malaria by using a narrow 
approach to vector control ended in 
fai lure. Because no proven vaccines 
are yet avai lable against malaria, TB, 
or AIDS, "'one-shor" solutions are nOt 
feasible, and it will be necessary to 

employ multiple control strategies, 
including behavioral interventions 
that require a high degree of coopera· 
tion and trust in affected communiries. 
The incidence of TB, HIVIAIDS, and 
acute respiratory infections is high in 
poor, war·torn, or post-Communist 
counrries in which public health infra
structures have deteriorated. More
over, emerging drug resistance compli
eat<, the treatment and eonttol of 
each of these di=ses. 

A new priority for CDC will be to de· 
vate the level of its: pa.rticipation 
in these and other global initiatives 

(Box 6). CDC and its partners will also 
consult on future international priori
ties for disease control, elimination, 
and eradication dforts--as weU as for 
antimicrobial resistance monitoring 
and pandemic influenza preparedness 
planning-and hdp evaluate progress 
through the colleaion and anal)'sis of 
disease surveillance data. 

Increased participation in global 
health initiatives will require long
term partnerships with host countries, 
as well as improved coordination with 
public health pattners throughout the 
world. CDC will build on its strengths 
in disease surveillance, laboratory sci
ence, and program evaluarion to assist 
development agencies, international 
organizations, NGOs, and devc:lop
mem banks that support international 
ptograms ro strengthen hc:althcare sys· 
tc:ms and conrrol disease. As a parmer 
in rhe Global AIDS alliance (Boxes 6 

Children from ria.ges hard-hit by AIDS. Thirteen million ch ildren in sub
Saharan Africa have lost one or both parents to AIDS. and the number is 
expected to reach .O million by 2010.- The number of AIDS orphans is also 
grtJl'A'ing in Asia and latin America. 

Global efforts are underway to help these children and prevent further 
devastatM>n from HIV/AJDS and other infectious diseases. These global ini· 
tiatives involve complex alliances among public and private groups. health 
and trade experts. and national and international donor organizations. 

~~ 8obbe1"'_ Ofke ofH.N!lft~~C--Io:w~ 
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and 21), for example, CDC has a 
special opportunity (0 work with 
UNAlDS and USA ID to implement 
HIV/AIDS control programs on all 
continents (hrtp:l/www.unaids.orgl 
africapartnershiplfileslmrpretoria .doc). 
As a parrner in Roll Back Malaria 
(htrp:l/www.rbm.who.inr ), Srop TB 
(hrrp:l/www.sroprb.org), and GAVI, 
CDC can contribute to the Shared 
Agenda for Healrh in rhe Americas 
(htrp:l/wblnOO 18.worldbank.orglexre 
rnalllaellac.nsO" developed by PAHO, 
the Inur-American Development 
Bank, and rhe World Bank. 

Increast'd participation in global 
health initiatives also will require 
addirional staff to work on projects 
overseas, as wdl as to provide diag
nosric support from CDC laborarories 
in the United States. Full participation 
in GAVI, for exampk, will require 
increased programmatic support and 
technical exptrtise in acute respiratory 
diseases, ydlow fever, hepatitis B, and 
meningococcal meningitis. There 
remains a shortage of u.s. and world 
expenisc in many infectious distaSe 
areas. (See also Priority Area 6.) 

CDC staff will also continue to 
work with ministries of health, WHO, 
PAHO, USAlD, and other partners 
on disease elimination or eradication 
campaigns. In additio n, CDC staff 
will help further effortS to reduce ill
ness and death from acure respirarory 
diseases and diarrhea l d i seas~s, 

__ :r.T:'I'-'_ 

The Global AIDS Program 

Thirty-six million people worldwide have been infected with HIV, the 
virus that causes AIDS, and more than 21.8 mill ion have died. Eighry
five percent of all AIDS deaths have occurred in the countries of sub
Saharan Africa. In ar least five of these countries, more rhan 20% of 
adults are HIV-posi(ive. lnfection rates are also climbing in pans of Asia, 
Latin America, the Caribbean, and the former Soviet Union countries 
and Eastern Europe_ Only a concerted global effort coordinated by 
WHO and led by the United States and other industria lized countries can 
stOp this pandemic. 

Through the Global AIDS Program (GAP), CDC is working wirh 
USAID and orhtr DHHS agencies ro assist ministries of healrh. In 2001, 
the program rargtred 17 of the hardest-hit African countries (Angola, 
Botswana, COte d'Ivoire, the Dem<X7ratic Republic of the Congo, 
Ethiopia, Kenya, Malawi, Mozambique., Namibia, Nigeria, Rwanda, 
Senegal, South Africa, Tanzania, Uganda, Zambia, and Z imbabwe), as 
well as India, Brazil, Cambodia, Guyana, Haiti, Thailand, and Vietnam. 
GAP's mission is to implemenr rhe U.S. Leadership and Investment for 
Fighting an Epidemic (LIFE) Initiative, which is the U_S. contribution to 
the International Partntrship Against AIDS in Africa and to AIDS efforts 
on other continents. 

The goals of the Global AIDS program are to 

• Reduce H]V transmission through primary prevention of ~xual, 
morher-t<H:hild, and bloodbome transmission 

• Improv~ community and home-based care and treatment of 
HIV/AIDS, sexually transmitted infections, and oPporTunisric 
infrctions 

• Srrengthcn national capacities to collect and usc surveillance data 
and manage narional HIV/AIDS programs 

Additional info rmation on rhe Global AIDS Program is available ar 
hrtp:l/www.cdc.gov/nchstplodlgap 
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which- in addition to HIV/AlDS, TB, 
and malaria-arc rhe leading infec
tious causes of death, worldwide. 
CDC will also continue to conduct 
applied research to improve our 
understanding of the genetics, ph ysiol
ogy, and pathogen~sis of microbes 
rhat cause illnesses rargeted by global 
initia(iv~s for disease conrrol. (See Pri
ority Area 3. ) 

Objectives for Priority Area 5 

Establish 8 Solid Foundation 
for Global Initiatives 

• Expand the cohort of public hralrh 
professionals at CDC who have 
international ~xpertise and can pr~ 
vide support for global initiatives to 
combat infectious di~as~s. ( ~e 

also Prio rity Area 6) 

• Help suggest international priori
ries for currenr and future global 
initiati ves for dis~a5~ control. 
Future in itiatives might includ~ 

antimicrobial resistance monitor
ing, pandemic influenza prepared
ness planning, and campaigns to 
conrrol or diminate measles? Iym

pharic fi lariasis, onchoc~rchia si s, 

trachoma, rubella, neonatal teta
nus, or h~parit i.s B. 

• Provid~ technical assistance to 
national health authorities in public 
healrb management of di.st3scs rat· 
geted by global heal rh initiati ,·es, 
working rhrough rhe Sustainable 
Manag~m~nt Dcvelopm~nt Pr~ 

gram and (){h~r mechanisms. In 

50 

some countries this will include 
integrating specialized HIV, TB, and 
STD surveillance programs into 
national surveillance and laboratory 
servic~ systems for infectious dis
eases. 

• Improve coordination among CDC 
personnel who work overseas in the 
same country or region. 

Enhance Support for Disease 
Control. Elimination, and Erad
ication Programs 

• Help complete rhe eradicarion of 
polio by 2005. The global efforr to 
eradicate polio is led by WHO, in 
partnership with an international 
coalition rhar includes CDC, Rotary 
International , UNICEF, and the 
governments o f many countries 
(hrrp:llwww.cdc.gov/nip/global ). 
The WHO Global Polio labora
tory Nerwork (Box 7 ), which uses 
molecular techniques to determin~ 

wh<th<r wild·type polio is circulat
ing in areas unde.rgoing eradication 
eHom, sho uld be expand,d ro 
include monitoring for ()(her vac
cin~-pr~vcntabk diseases, such as 
measles and rubd la. 

• Help complete the eradicarion of 
dracunculiasis, working in panner
ship with th~ Can~r Center's Glob
al 2000 Program, Ul'-.qCEF, WHO, 
and orher groups (http://www. 
cdc .govlnc id od/dpd / pa rasi res l 
guincaworm and hrrp:llwww.carrer
cenret.org/guincaworm.hrml). 

Work wirh PAHO ro compl",e rh' 
diminarion of indigenous (i.e., non-

imported) cases of measks in the 
Americas, and work with WHO, 
UNICEF, the UN Foundarion, 
USAID, rhe American Red Cross, 
the Int~rnational F~d~ration of Red 
Cross and Red Crescent Societies 
(IFRC) , and orher parrners ro 
reduce by 50% by 2005 the nearly 
900,000 annua l measles deaths 
worldwid~." 

Participate in the Roll Back 
Malaria Initiative 

• Contribute to Roll Back Malaria 
(RBM; http://www.rbm.who.inr ) 
through full endorsement and 
active promotion of RBM strategics 
in malaria-end~mic countries in 
sub-Saharan Africa, Southeast Asia, 
and the Americas. Although RBM 
strategies vary by r~gion and by 
local malaria transmission dynam
ics, 90% of the world's malaria is in 
sub-Saharan Africa, whcr~ the 
stra[egl~ for malaria prevention 
and conreol include 

Prompt effecti Ye case manage
m~nt of malaria illness 

Prevention of malaria and its 
constq uences in pregnancy, 
rhrough proph ylaxis or preven
tive imerminem tr~atment regi' 
mcns with an effect ive anti· 
malarial drug 

Widespread usc of insccricid~

treared bedners, parricularly by 
young children and pregnant 
WOITlOl 

Prompt recognition and manage· 
malt of malaria cpid~mics 
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• Conduct operations reS(arch on 

Antimalarial drug efficacy and 
th~ manag~ment and prev~ntion 

of antimalarial drug resistance 

Malaria prevention in pregnancy 

Transmission reduction through 
the use of insecticide-treared bed
nets and other strategies 

Malaria assessment in complex 
emergencies, such as outbreaks 
that occur among rdugecs or 
outbreaks that occur after hurri
canes or other natural disasters 

Malaria diagnostics 

Social atti tudes and practices 
that facilitate or hinder the effec
tiveness of malaria control pr~ 
grams 

Malaria surveillance, monirof
ing, and evaluation strategies 

• Provide technical assistance ro the 
African Integrated Malaria Initia
tive (hnpd/www.usaid.gov/regionsl 
afr/abiclsddev/sddspr96/sddspr96. 
htm; see also Appendix A), a 
USAJD-sponsorcd initiative that 
enhances integrated malaria treat
ment and prevention in Kenya, 
Malawi, Zambia, and Benin by pro
moting the use of interventions in 
the home (e.g., insecticide-impreg
nared bednets), in healthcare facili
ties (e.g., chemoprophylaxis), and 
among pregnant women (e.g_, pro
teCtive intermirrem chloroquine 
therapy, as recommended by the 
USAID Safe M",hcrhood In itiative). 
During 2001, the African Integrat
ed Malaria Initiative will be extend-

ed to the Democratic Republic of 
the Congo, N igeria, Senegal, and 
Uganda. 

• Assist ministries of health in malar
ia control efforts and in the moni
toring and evaluation of antimalar
ial drug efficacy. CDC is currently 
working on national malaria con
trol programs in Kenya, Tanzania, 
Peru, and Nepal. 

Strengthen the Stop TB 
Program 

Contribute to Stop TB (hnpd/www. 
stoprb.org) by 

Assigning an epidemiologist to 
WHO's Stop TB secretariat 

Providing technical assistance to 
faci litate the use of the directly 
observed therapy short-<:ourse 
strategy (DOTS) for TB. (See 
also Priority Area 4) 

Strengthening TB trearment pro
grams in LIFE Initiative/Global 
AIDS Program countries (see 
below) 

Supporting demonstration proj
ects on the medical management 
of drug- resistant TB 

Providing technical assistance to 
improve hospital TB control and 
detect hospital and community 
outbreaks in communities with 
high HJV prevalence 

Assigning a medical officer to the 
International Union Against TB 
and Lung Diseases (IUAT1.D) to 
train a cadre of internarional TB 
expcns, as a joint effort with 
USAID and WHO 
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Prov iding technical assistance 
and laboratory support to imple
ment global antituberculosis 
drug resistance surveys 

• Consult with ministries of health in 
Russia, Vi~nam, and other coun
tries on training issues rdated to TB 
diagnosis and treatment. 

• Conduct o~rations restarch on 

TB surveillance, program man
agement, and program evalua
tion strategies 

Mul tidrug-resisrant TB treat
ment approaches and evaluation 
strategies 

Treatment strategies for latent 
TB among persons with HIV 
infection 

Factors that improve adher(nce 
to antituberculosis therapy 

New diagnostic methods, drugs, 
and vaccine for T8 

Expand the LIFE Initiative and 
Other International EHorts To 
Address HIV/AIDS 

CDC will work with fo reign ministries 
of health and public and private sector 
pann(rs in countries targeted by the 
LIFE In itiative/Global AIDS Program 
(Boxes 6 and 21; hnp-llwww.cdc.gov/ 
nchstplodlgap) to 

Prevem primary transmission of 
HIV by 

Expanding voluntary counseling 
and testing programs for youth 
and ",her vulnerable popula
tions 

~ 1 

Building large-scale programs to 
reduce mOther-to-child transmis
sion 

Strengthening programs to 

reduce blood borne HIV trans
mission 

Strengthening medical manage
ment of sexually transmitted 
infections (Slls) 

Supporting and strengthening 
national education and mobi
lization effortS for disease pre
vention 

• Improve community and home-

S2 

based car< and treatment by 

Expanding and stn:ngrhening 
TB prevention and care 

Enhancing care and treatment of 
HIVIAIDS and AIDS-related 
opportunistic infections 

Exploring the innovative usc of 
antiretroviral therapy 

• Build public health and medical 
infrastructure by 

Expanding and strengthening 
surveillance for l-nV, STIs, and 
TB 

Providing laboratory support for 
diagnosis and surveillance of 
HIV, STls, TB, and opportunis
tic infections, as well as for HIV 
screening of blood supplies 

Expanding a nd strengthening 
public health info rmation sys
tems 

Providing training in managing 
and implementing HIV treat
ment and prevention programs 
(see also page 55). 

Enhancing evaluation of HIVI 
AIDS prevention and care pro
grams. 

SUPPO" Global Vaccine 
Initiatives 

Help GAVI partners (hnp://www. 
vaccinealliance.orgl) develop and 
implement strategies to strengthen 
routine immunization services and 
monitor their effectiveness. 

• Provide assistance to GAVI in 
alSessing the burden of hepatitis B, 
yellow fever, Haetnophilus i,,(llle1l
zae type b, pneumococcus, rota
virus, meningococcus At measles, 
and congenital rubella syndrome in 
developing countries and use this 
information to design, implement, 
and evaluate immunization pro
grams against these infections. 

Support efforts by GAVI partners
including pharmaceutical compa
nies, foundations and development 
banks-to develop and evaluate 
new vaccines that arc needed in 
developing countries, and to pro-
m",e their availability. (See also Pri
ority 3.) 
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Priority Area 6: Public Health Training and Capacity Building 

CDC's growing visibility as an 
international outbreak consulta nt 

has also led to increased participation 
in efforts to build global public hea lth 
capacity. Although CDC is not a devel
opment agency, CDC has traditionally 
assisted USAlD with the public health 
and research componenrs of devdop
ment projeers (Box 22) and has con
sulted with private foundations and 
devdopment banks on effom to 
strengthen public health infrastruc
tures (Box 23). Over the past decade, 
CDC has also helped strengthen 
healthcare systems in devdoping 
countries, working with hospital 
administ rators and physicians to 

improve infection contro l practices 
and ensure safe blood supplies. CDC 
has also managed overseas field sta
rions that facili tate on·si[c collaoora· 
rive research on disea5(s of rtgional 
and global importance (Box 10). In 
addition, several foreign scientists 
enroll each year in CDC's Epidemic 

Intelligence Service and the Emerging 
Infectious Disease Laboratory Fellow
ship Program, which is a joint dforr 
between CDC and the Association of 
Public Health Laboratories (APHL). 

In recent yea rs, in the aftermath of 
outbreaks and other infectious disease 
crises. CDC has responded to requests 
from more than 80 foreign govern
ments for epidemiologic, laboratory, 
or research assistance to ensure pre
paredness for future emergencic:s . 
H owever. most of these efforrs
which included training courses, 
resea rch collaborations, program eval
uatio ns, health education campaigns, 
and the provision of laboratory refer
ence support-were limited in scolX 
and duration and were not integrated 
into a larger effort to build public 
healtb capacity. 

As part of the global strategy, CDC 
will propose the establishment of a 
scries of International Emerging Infec
tions Programs (lEIPs) in developing 

countries--c.enters of excellence that 
will integrate disease surveillance, 
applied research, prevention, and con
trol activities. Each site will represent 
a partnership between a ministry of 
health and CDC, with addi tional part
nerships involving local Field Epidani
ology Training Programs (FETPs) and 
one or more local universities or med
ical research institutes. The IEIP sites 
will build on existing COC overseas 
activities to strengthen national public 
health capacity and provide hands-on 
training in public health. Over time, 
they may have a regional as weU as a 
national impaa on health. 

The IEIPs will be broad-based pub
lic health collaborations between the 
ministry of health of the host country 
and CDC, with both parties contribut
ing resources and reaching agr«mC'nt 
on the priorities of the program. Each 
site will be built on existing CDC field 
capacity in that countty. Some IEIPs 
may Ix based at research insritutions 

'-otion of _outoo: WorUMp on HIV/AIDS Epidem~ 
oIogy. Su"'""",. end ...... ontion. Me, 2000. NIle Trang 
CIty, ICNnh Ho. Province, Vietnam. Since Vietnam and United 
Stites renewed diplomatic relauons. Vietnamese and U.S . sci
entists and public heatth workers have col labor~ed on wcut:
shops. training courses. and research projects that build 
na(io".,1 c.apacity to detect and prevent HIV/AlOS. TB. malaria, 
typhoid fever. influenza. hospita .... acquired infections, plague, 
and dengue and dengue hemorrhagic fever. 

~phw; Nguy_ llMTl'N Hono.~ 
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USAID and CDC: Collaboration on Capacity Building 

The u.s. Agency for International Development (USAID) and CDC are 
longstanding partnC'rs in the effort to combat emerging diseases overseas. 
Twenty years ago, CDC and USAlD collaborated with WHO and other 
panners to eradicate smallpox. Today, CDC and USAID are helping erad
icate polio; reduce deaths from malaria, HIV/AIDs, TB, and acu te respi
ratory infections; and improve global surveillance for emerging (hreats. 

In many countries, CDC partners with USAID on evaluations of infec
tious disease problems related to wars, famines, or other disasters, as well 
as on development projects that involve epidemiologic or diagnostic 
research. CDC also helps implement USAID-supponed programs in the 
four key areas of USAlD's emerging infectious disease initiative, 

• Antimicrobial resistancc, Developing and implementing strategies and 
interventions for detecting, studying, and containing emerging resist
ance problems. 

• TB: Working for a sustainable reduction in the incidence of TB among 
key populations in seleered countries through by the introduction of 
directly observed therapy short<ourse strategy (DOTS; see Box 6). 

• Malaria: Improving the diagnosis and treatment of malaria; promoting 
effective preventive strategies; addressing the challenges of malaria in 
prtgnancy; containing malaria outbreaks; responding to malaria dur
ing complex emergencies; slowing the emergence and spread of drug
resistant malaria; and accderating the development of tools for malar
ia control. 

• Disease SlUVeillance and response: Improving public health capacity to 
obtain and use good quality data for disease surveillance and effective 
response to infectious disea.sc:s. 

As pan of the global strategy, CDC will intensify its effortS to work 
with USAlD to develop mutually reinforcing ways of working together at 
the country level to maximize the impact of u.s. investments in glo bal 
health. 

where CDC has long-standing co llab
ora tions, Others may be based at CDC 
field stations or adjacent to other u.s. 
institutions abroad, such as N IH's 
Tropical Medicine Research Centers 
or DoD's overseas laboratories. Each 
site will maintain close tiC's with WHO 
country and regional offices, and, if 
possible, will collaborate with one of 
Ihe Field Epidemiology Training Pro
grams (FETPs) that CDC has helped 
establish in more than 16 countries 
(Box 24). 

The IEIPs will be modeled in part 
on the U.S. Emerging Infections Pro
gra m (EIP; http1Iwww.cdc.govl 
ncidodJosrIEIP.htm) whose nine sites 
conduct population-based surveil
lance, provide emergency outbreak 
assistance, invest in cutting-edge 
research, and address new problems 
whenever they arise. Because the EIP 
sites combine specialized epidemiolog
ic and laboratory expertise, they arc 
able to go beyond the routine func 
tions of local health departments to 

address important issues in infectious 
diseases and public health. For exam
ple, when "mad cow disease'" was 
reported in the United Kingdom in 
1996, the ElP surveillance sites were 
able to reassure [he U.S. publ ic with in 
a shan time that rhe d isease: had not 
spread to the United States. 

Like the domestic HPs, the Interna· 
tional HP sites will perform mulriple 
funct ions, incl uding resea rch o n 
endemic d iseases and emergency sur · 
veillance when a nC'w threat a p~rs. 
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They will also provide disease surveil
lance data to ministries of health and 
finance !O help aSst55 the burden of 
specific diseases and eva luate the cost
effeeriveness of national public health 
programs. Also like the EIPs, the IEIPs 
will incor~rate preexisting si tes (e.g., 
U.S. institutions, public heal th agen
cies, research institut ions, and non
governmental organizations); U~ the 
sites in an integrated fashion; and 
establish an internationa l steering 
committee to provide guidance for 
core pro jects cond ucted at a ll of the 
IEIP netWork si tes. Areas in which 
IE1P sites might play an especially 
imponanr role are in surveillance for 
drug-resistant forms of malaria, TB, 
pneumonia, and d ystnte ry. All of the 
sites will be linked by electronic com
munications ro keep health experts 
around the world in cI()S( contact with 
one anomer. 

The long-term goal of the IEWs will 
be to develop sustainable, in<ounrry 
capacity for disease survrillance, out
break investigation, and research on 
diseases of regional or global impor
tance by fosrering the next generation 
of international public health leaders 
(Box 16). The implementation o f this 
goal will require extensive scientific, 
human, and financia l resources from 
txxh private and public sources, as 
well as sustained efforts over many 
years. However, the costs will be low 
in relario n to p<Xential benefits, in 
te rms of both human health and 
increased global prosperiry. 

Objectives for Priority Area 6 

Estahlish International 

Emerging Infections 
Programs (IEIPsl 

• Help create International Emerging 
Infections Programs (IEIPs) that 

Train local scientists and CDC 
personnel 

Provide diagnostic and epidemi
ologic resources when outbreaks 
occur 

Serve as platforms for regional 
infectious diS(:ase control activi
ties 

Conduct public health research 
of global importance 

Disseminate proven health tools 

Expand Training in 
Epidemiology. Public Health 
Management. and Laboratory 
Diagnostics 

• lncreaS(: training op~rtun i ries for 
foreign scientists in epidemiology, 
public health management, and 
state-of-the-art laboratory tech
niques. For example, CDC will pro
vide training in 

PulseNet's methods for fi nger
printing strains of food borne 
bacteria (page 36) 

Methods for identifying food
oorne viruses 

Drug susceptibiliry test ing of 
pathogens of publ ic health 
importance 
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DPDx, an Interner-hastd system 
to help confirm diagnoses of par
asitic diseases 

Internatio nal publ ic heal th man
agement 

Managing and implementing 
HIV treatment and prevention 
programs in Globa l AIDS Pro
gram countries (see page 52) 

• Work through TEPHINET and 
other mechani sms to provide tech
nical assistance to heal th authorities 
in coumries that arc establ ishing o r 
expanding national schools of pub
lic health, new Field Epidemiology 
Training Programs (FEll's), new 
Sustainable Management Develop
ment Programs, or the Rocke
feller Foundation-supported Public 
Hea lth Schools Without Walls 
(PHSWOW). TEPH INET is a pub
lie healrh netWork network that 
links FEll' and PHSWOW staff. 

• Help incre.st the number of public 
health workers in developing coun
tries who are trained in vaccine 
work by 

Encouraging training efforts by 
fore ign governments, founda 
tions, and donor organizations 
(e.g., the WHO public health 
tra ining project in Lyon, France) 

Incorporaring training compo
nems into such proi~:s as the 
U.S.' India Vaccine Plan, the 
Egyptian Schistosomiasis Vac
cine Development Project, and 
the HIV vaccine trials in Kenya 
and COre D' ivoire (Box 18) 
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The Worfd Bank and CDC Sign a Memorandum of Understanding 

Infectious diseases are not JUSt a result of, but also a 
cause of, poverty (see Box 8). In recognition of this fact, 
the World Bank, a leading global develo pment lender, 
signed a memorandum of understanding with CDC in 
February 2001, to intensify joint efforts to prevent and 
control diseases that take a heavy toll in developing 
countries. 

Under the agreement, CDC and the Wo rld Bank will 
collaborate o n a broad range of global health activities, 
related to nutrition, maternal and child health, endemic 
diseases such as HIVIAIDS, TB, and malaria, public 
health , health surveillance, health policy and statistics, 
research, and healthcare technology. Over the next year, 
for example, CDC will transfer technical experts to the 
World Bank [Q help desig~ implement, and evaluate 
projects to co ntrol the spread of malaria in Africa and 
promote worldwide usc of vaccines against many child
hood diseas<s. 

The memorandum will also facilitate previously 
established collaborations between the Wo rld Bank 
and CDC, including an ongoing project ro upgrade the 
surveillance infrastructure for infec:rious diseases in 
Argentina and Brazil , from the local to the narional 
level. That effort includes 

• Training public health workers in epidemiology, 
management, and laboratory science 

• Establishing electronic reponing nerworks and sen
tinel sites for disease surveillance 

• Enhancing laboratory capaciry 

• Strengthening outbreak response 

• InStituting measures to prevent [he spread of TB 
and ocher priority diseases 

Training national and regional 
health workers in vaccine pro
gram planning, monitoring, and 
evaluation as part of GAYI's 
cffon to improve routine immu~ 
nizarion services and to intro
duce new and underuti lized vac
cines into developing countries 

Crearing an inventory of CDC 
staff ro identify gaps in interna
tional expenise 

number of graduate courses {hat 

cover global infectious diseast 
issues 

Developing an inrernational 
infectious distase training pro
gram or seminar ~ries for CDC 
staff, in collaoorarion with pub
lic health and med ical schools 

• Expand opportunities for training 
in-hospital infection cont rol and 
clinical surveillance by providing 

• Provide rraining opportunities that 
increase: international expertise in 
the detection and rreatment of pre
natal and perinatal infections. 

Establ ishing an exchange pro
gram [hat enables visiting scien
tists from mher counrries to 

work at CDC and \'ice \'ersa 

Train-the-trainc:r courses in hos
pital epidemiology 

T cchnical assiStance to hospital 
staff in designing and implemenr
ing programs (Q reduce rransmis
sian of nosocomial pathogens 

• Expand the cohort of public health 
professional, at CDC who ha ve 
international infectious disease 
experrise, by 
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\~;torking "<lrh [he Association of 
Schools of Public Health and the 
Association of Teachers of PTe
venrivc \1edicinc (Q increase the 
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Applied Field Epidemiology Training Programs 

For more than 20 years, CDC has collaborated with 
minisrries of health around the world to establish Field 
Epidemiology Training Programs (FETPs) for specialists 
in epidemiology. The .. programs are modeled on the 
Epidemic Intelligence Service, CDC's primary applied 
epidemiology training program, which was founded in 
195 J. Canada established a field epidemiology training 
program in 1975, and Thailand launched one in 1980, 
in collaboration with CDC and WHO. CDC partners 
who have helped establish (){her FETPs include the 
World Bank (Brazil ), PAHO (a regional FETP in Central 
America), and USAID (Egypt, Jordan, Peru, Philippines, 
and untral America). 

CDC has also provided consultants to Public Health 
Schools Without Wall. (PHSWOW), which helps post
graduat.e-lcvel public health per-

As of 2000, in addition to EIS, there were 27 
Applied Epidemiology Training Programs, including 20 
FETPs, 4 PHSWOWs, and 3 other Applied Epidemiol
ogy Training Programs (the European Programme 
for Intervention Epidemiology Training IEPIET], the 
WHO Global Health Leadership Officers Programme 
IGHLOPI, and the WHO/AFRO Programme d'Epi
demiologie Pratique (PEP)). Of 19 programs over 4 
years old, 18 (95%) continue to produce graduates. 
Thus far, it is estimated that the 27 Applied Epidemiol
ogy Training Programs have trained more than 900 
international public health leaders in epidemiology and 
outbreak investigation. Approximately 420 more are 
currently in training. 

sonnd anain [he epidemiologic, 
managerial and leadership com
JXuncies required to run 
increasingly decentral ized health 
systems. The PHSWOWs are 
funded by the Rockefeller Foun
dation with technical support 
from Tulane University. The 
fi rst PHSWOW was launched in 
Zimbabwe in 1993 at the Uni
versity of Zimbabwe; the scc~ 

ond in Uganda in 1994 at Mak
CfeTC University; and the third in 
Ghana in 1995 at the University 
of Ghana. In 1997, Vietnam 
started a PHSWOW in collabo
ration with the Hanoi School of 
Public Health. 
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Consultation to USAID and 
Other donor organizations on 
infectious disease projects that 
build infrastructure to improve 
the provision of prenatal and 
perinatal care in developing 
countries. 

Enhance Availability of Guide
lines and Other Publications 

• In collaboration with WHO and 
inrernational experts, draft region
al health care guidelines on the 
judicious use of antibiotics, includ
ing antibiotics that are purchased 
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over-the-counter. Regional health 
care guidelines can bt used to 
mount public health education 
campaigns on antibiotic usage to 

help retard the development of 
drug resistance. 

• Provide consultation to ministries 
o f health in developing national 
guidelines for 

Hospital infectio n control, 
including prevention of hospital
acquired pneumonia, TB, HIVI 
AIDS, and other nosocomial 
infections of local concern. 

Management of exposures to 
blood borne pathogens like HIV 
and hepatitis Band C. 

• Disseminate new information on 
infectious disease issues thro ugh 
the Morbidity Qlld Mortality Week
ly Report (M MWR), the Emergillg 
I"fectiolls Diseases journal, and the 
CDC website. 
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LIST OF BOXES Box 1: 

Box 2: 

Box 3: 

Box 4: 

Box 5: 

Box 6: 

Box 7: 

Box 8: 

Box 9: 

Box 10: 

Box 11: 

Box 12: 

Box 13: 

Box 14: 

Box 15: 

Box 16: 

Box 17: 

Box 18: 

Box 19: 

Box 20: 

Box 21 : 

Box 22: 

Box 23: 

Box 24: 

Implementation Priorities, 2001-2002 

Infectious Diseases Do Not Recognize Borders 

Factors That Facilitate the International Spread of Foodborne 
Disease 

International Spread of Antimicrobial Resistance 

Avian Influenza in Hong Kong 

Global Health Initiatives 

The World Health Organization Global Po~o Laboratory Network 

Infectious Diseases and Economic Development 

International Disease Control Effo rts Can Create New Alliances 

Examples of CDC's Long-term Research Collaborations Overseas 

An Outbreak of Lcptopirosis Affecting Athletes from 26 Countries 
Reponed by the GeoScntinel Disease Surveillance System 

Follow-up Activities in the Aftermath of the 1994 Plague Outbreak 
in India 

Outbrealrs Among Refugees in Kosovo and the Sudan 

WHO and COC: Collaboration on International Outbreak 
Assistance 

Agricultural Costs of Control~ Zoonotic Diseases Carried by 
Food Animals 

A Growing Community of International Public Health Leaders 

CDC's Role in the Development of Vaccines Against Diseases of 
Globallmponance 

CDC's Role in the Evaluation of Vaccines Against Diseases of 
Globallmponance 

Narrowing the Interval BetWeen the Invention and Use of an 
Effective Pub~c Health Tool 

CDC's Safe Water System 

The Global AIDS PtOgram 

USAID and CDC: Collaboration on Capacity Building 

The World Bank and CDC Sign a Memorandum of Understanding 

App~ed Field Epidemiology Training Programs 
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ACRONYMS 

!O 

AFRIMS 

AIDS 

AlMI 

AMREF 

APEC 

APHL 

ATSDR 

BIDS 

CAREC 

000 

DOTS 

OVA 

EUSA 

EPI 

EPIET 

EIP 

EWORS 

FDA 

FETP 

GAP 

GAVI 

GHLOP 

HIV 

HIVIAIDS 

HFRS 

HPS 

IFRC 

IHR 

IPAA 

IUATID 

KEMRI 

UFE 

UTS 

Armed Forces Research Institute of Medical Science, 
Bangkok, Thailand 

acquired immunodefic iency syndrome 

African Integrated Malaria Initiative 

African Medical and Research Foundation 

Asia-Pacific Economic Cooperation 

Association of Public Health Laboratories 

Agency for Toxic Substances and Disease Registry 

U.S.-Mexico Border Infectious Disease Surveillance system 

Caribbean Epidemiology Center 

Department of Defense 

directly observed therapy shon<ou rse strategy 

Department of Veterans Affairs 

enzYJll(-linked immunosorlxm assay 

Expanded Programme on Immunizatio n 

European Programme for Intervention Epidemiology Training 

Emerging Infeerions Program 

Early Warning Outbreak Recognition System 

Food and Drug Administration 

Field Epidemiology Training Program 

Glo bal AIDS Program 

Glo bal Alliance for Vaccines and Immunization 

WHO Global Health Leadmhip Officers Programme 

human immunodeficiency vi rus 

human immunodeficiency virus infection/acquired 
immunodeficiency syndrome 

hemorrhagic fever with renal syndrome 

hanravirus pulmonary syndrome 

International Federarion o f Red Cross and Red Crescent 

Societies 

International Heal th Regulations 

Interna tional PartnCtship Against AIDS in Africa 

International Union Against TB and Lung Disca5<S 

Kenya Medical Rc:scan:h Institute 

Leadenhip and Inv~t for Fighting an Epidemic iniriarive 

Labora tory Information Tracking System 
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MERTU/G 

NAMRU-2 

NAMRU-3 

NASA 

NGO 
NIH 

NMRCD 

NOAA 

PacNET 

PAHO 

PEP 

PHUS 

PHSWOW 

RBM 

SIGN 

STI) 

m 
TB 

TEPHINET 

UNAIDS 

UNESCO 

UNICEF 

USAID 

USAMRU-K 

USDA 

WHO 

WHO/AFRO 

Medical Entomology Research and Training Unit/Guatcmala 

Naval Medical Research Unit No.2, Jakan a, Indonesia 

Naval Medical Research Unit No.3, Cairo, Egypt 

National Aeronautics and Space Agency 

nongovernmental organization 

National Institutes of Health 

Naval Medical Rc~rch Center Detachment, Lima, Peru 

National Oceanic and Atmospheric Administration 

Pacific Public Heal th Survei llance NetWork 

Pan American Health Organization 

WHO/AFRO Programme d'Epidemiologie Pratique 

Public Health laboratory Information System 

Public Health Schools Without Walls 

Roll Back Malaria initiative 

Safe Injmion Global Network 

sexually transmitted diseases 

sexuall y transmined infectio ns 

tuberculosis 

Training in Epidemiology and Public Health Interventions 
Network 

Joint United Nations Programme o n AIDS 

Un ited N arions Educarional~ Scienri fic, and Cultural 
Organization 

United Nations Children's Fund 

United States Agency for International Development 

United Scates Army Medical Research Unit, Nairobi, Kenya 

United States Depanment of Agriculture 

Wo rld Health Organization 

World Health Organization Regional Office fo r Africa 

WHOIEMRO World Health Organization Regional O ffice fo r the Eastern 
Mediterranean 
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APPENDIX A 

GLOBAL HEALTH WEBSITES 

Organization 

can",Ce1te" 

Ce1 .. ler Strategic and 
InternatiMal StOOies 

Centers kr Disease Coouel and Prevention 

Centers ItJ Disease CoolJoi and Pl'eventioo 

Cmun ftJ Disease CoolJeI and Preventioo 

Cmlers ftJ Disease CallJoi and Pl'eventiO'l 

Centers ItJ Disease Camel em PreYefltial 

Ceo .. , ler 0; ..... Canto! and PI_lion 

Centers ftJ Disease CarIDI am Prevention 

Ceo .. , fo" [);sease Canto! and PI_lion 

Ceo .. , for [);sease Canto! and PI_ 

Ce1 .. , lor o;sease Cantcl and PI_ 

Co..n:iI '" Fore91 Aela1ilJls and _ MEmoriaIfuld 

~dOe!onse 

~d_and Hlrni>"l_ 

110"1 and _ Gate. ForcIatm 

SdlafAflin>IorYatxresand-...a . 

Instnuted _ 

.-..;"",d_ 

..mt lhted _ PI_ fo" AIlS IUHAIOSI _1-IstN .. d ~and """"""-_ ........ dHeaf1h 

_~C4roI 

Publication 

Guinea WtJm EraclicatiOl PrO!1atTl 

Contagion and Conner: Health as a 
Gkilal SooJr;ty Challenge 

The HIV/AiDS eoo_ation. 
roc and The Mnstry c/ IIbfc 
Health Tha;!ard 

Gfobaf Polk> Eradication frit"'" 
Guinea WC¥m Disease Fact Sheet 

GfobafAlOSPlogran 

WOOJng w;th -. to ........ G_ 
Health: A Strategy for roc and A1SOf1 

Internatimal Health Data ReffJe'Ire 

GOOe. I999 
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APPENDIX B 

DIPLOMATIC 

FORUMS THAT 

ADDRESS 

EMERGING 

INFECTIOUS 

DISEASE ISSUES 

&< 

Emerging infectious dist:a~s are a topic of discussion at many high-level 
international meetings, including 

Group o f Eight Industrialized Nations (G8)" 
hnp:l!usinfo.state.gov/topicallcconlgroup8 

Asia-Pacific Economic Cooperation (APEC)' 
hnp:llwww.apecsec.org.sg 

Common Agenda with Japan 
hnp:l!www.mofa.go. jplregionln-americaiuslagenda 

Transatlantic Agenda with the European Union 
hrrp:l/www.eurunion.orglparrner/agenda.hrm 

U.S.-Mexico Binational Commission 
hnp:llwww.rl0.tdh.state.tx.uslobhlbids.htm 

The Acctic Council 
http://www.arctic-council.org 

I . The Group of Eight Indu.trifl ized N,tionl ;.,eludes: Canada, Fr.nce, Germ.ny, Itaty, 
Japan, the Rusti.n Feder.lion. the United States, and the United Kingdom. 

b. The economies of the Asia-Pac:ifc Economic Cooperation inckHie Austra l~ . Brunei. 
Canada. OIi1e, ChiN. Horw;! Kong OIina, Indonesia. Jap.n. Republic of Korea, Ma lapi. , 
Mexico, New Zea land, Papua New Guine. , Peru. the Philippines. Russia. S ingapore. 
Chinese Taipei. 'Thailand. the United Stales. and V,.tnam. 

c. The Arctic Council include.: Canida, Finland. GrHnlandt1)enm.r\, k::eland. Norw.y, 
Ruu~. Sweden . • nd the United Stales. 
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APPENDIX C 

EXAMPLES OF 

INTERNATIONAL 

OUTBREAK 

ASSISTANCE 

D uring the 1990s, CDC participated in numerous outbreak investigations in 
other countries, someti mes as pan of an intc:rnational WHO rca m and 

sometimes in direct response to a request from an affected nation. These inves
tigations included 

1990 

1990 

1991 

1991-92 

1991 

199 1 

1991 

1991 

1992 

1992-96 

1993-96 

1993 

1993 

1994 

1994 

1994-95 

1995 

1995 

1995 

1996 

1996 

1996 

1996 

Japanese encephalitis in Saipan 

Epidemic dysentery in Burundi 

Hepatitis E in Kenya and Soma lia 

Epidemic dysentery in Za mbia 

Cholera in Bolivia, uuador, EI Salvador, Guatemala, and Peru 

Cholera in Brazil 

Polio in Romania 

Polio in Bulgaria 

Polio in Jordan 

Diphtheria in Ukraine 

Diphtheria in Russia 

Polio in Namibia 

Polio in Uzbekistan 

Dengue in Nicaragua 

Plague in India 

Measles in Palau, Guam, and the Federated States of Micronesia 

Diphtheria in Georgia, Kyrgyzstan, Kazakhstan, Uzlxkistan, 
and Turkmenistan 

uprosporosis in Nicaragua 

Ebola fever in the Democratic Republic of the Congo 
(then Zaire) 

Epidemic dysentery in South Africa 

West Nik encephalitis in Roma nia 

Typhoid fever in Tadjikistan 

E. coli 0157:H7 infection inJapan 

1996 Polio in AI bania 

1997 Polio in Turkey 

1997 Botulism in Argentina 

1997 Cholera in Kenya 

1997 Avian influet123 in Hong Kong 

1997 Rift Valley fever in Kenya 

1997 O' nyong-nyong fever in Uga nda 
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1997 

1997 

1998 

1998 

1999 

1998 

1998 

1998 

1998 

1998-99 

1999 

1999 

1999 

1999 

1999 

1999 

1999 

1999-2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Nosocomial HI V-associated multidrug-resistanr TB in Argentina 

Multidrug-resistanr TB in Colombia 

Measles in Romania 

Bolivian hemorrhagic fever in Bolivia 

Louseborne relapsing fever in southern Sudan 

Plague in Ecuador 

Dengue in Palau 

Dengue in Yap 

Amebiasis in the Republic of Georgia 

Influenza outbreaks on cruise ships (U.S.-Canada) 

Dengue fever on U.S.-Mexico border 

Epidemic poststreptococcal glomerulonephritis in Brazi l 

Typhoid fever in Nauru 

Nipah vi rus encephalitis in Malaysia 

Marburg fever in the Democratic Republic of the Congo 

Polio in Angola 

Measles in Costa Rica 

Hamavirus pulmonary syndrome in Panama 

Polio in the Democraric Republic of the Congo 

Tularemia in Kosovo 

Cholera in Pohnpei State, Federated States of Micronesia 

Rift Valley fever in Saudi Arabia and Yemen 

Ebola hemorrhagic fever in Uganda 

Measles in Haiti, Dominican Republic, Bolivia 

Polio in Haiti and the Dominican Republ ic 

Measles in Zambia 

Diphtheria in Latvia 

Dmgue hemorrhagic fever in EI Salvador 
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APPENDIX D 

WHO 

COLLABORATING 

CENTRES (WHOCCS) 

BASED AT CDC 

WHOCC for Antimicrobial Resistance 
WHOCC for Arthropod-Borne Viruses in the Western Hemisphere 
WHOCC fo r Clostridium botulillwn 
WHOCC for Dengue and Dengue Hemorrhagic Fever 
WHOCC for Research, Training, and Eradication of Drac unculiasis 

WHOCC for HIV/A1Ds 
WHOCC for Reference and Reagents for Human Immunoglo bulin Subclassts 
WHOCC for Foodborne Disease Surveillance 

WHOCC for Surveillance, Epidemiology, and Control of Influenza 
WHOCC for Evaluating and Testing New Insecticides 
WHOCC for LLptospirosis 
WHOCC for Control and Elimination of Lymphatic Filariasis 
WHOCC for Mala ri a Control in Africa 
WHOCC for Production and Distribution of Malaria Sporozoire ELlSAs 

WHOCC for Mycoses in North America 
WHOCC for Reference and Research on Plague Control 
WHOCC for Poliovirus and Enterovirus Surveillance 
WHOCC for Reference and Research on Rabies 

WHOCC for Respiratory Viruses Other Than Influenza 
WHOCC for Rickemial Diseases 
WHOCC for Shigella 
WHOCC for Smallpox and Other Poxvirus Infections 
WHOCC for Reference and Research in Syphilis Serology 
WHOCC for Vi ral Hemorrhagic Fevers 
WHOCC for Reference and Research on Viral Hepatitis 

Tentative WHO Approval: 

WHOCC for Lyme Borreliosis 
WHOIPAHO Collaborating Center for Rotavirus and the Agents of 

Viral Gastroenteritus 
WHOCC for Public Health Systems and Practice 

Proposed New Centers: 

WHOCC lor Cysricercosis 
WHOCC lor Molecular Identificarion and Typing 01 Insect Disease Vectors 
WHOCC for Measles Virus Diagnostics (also s<rves as the PAHO 

Regional Measlts Relerence LaboralOry) 
WHOCC lo r Prevenrion and Control o f Epidemic Meningiris 
WHOCC lor Prevention and Control 01 Mycobacterium Illceralls (Buruli ulcer) 

WHOCC for Insecticide Resistance 
WHOCC for Infectious Disea", Pathology 
WHOCC for Salmonella Surveillance 
WHOCC for Streptococcus 
WHOCC for Vibrio cholerae Oland 0139 
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APPENDIX E 

REGIONAL AND 

DISEASE-SPECIFIC 

SURVEILLANCE 

NETWORKS 

is 

A. Regional Networks for Disease Surveillance & Outbreak Response 

Aftica 

• Integrated Disease Surveillance and Epidemic Preparedness and Response 
Proj<Ct, led by WHO/AFRO 

• International Disease Survey for diseases of epidemic potential (e.g., menin~ 

gitis, yellow fever, cholera, measles, and polio), supported by USAID 

Other disease surveillance aaivities in Africa: 
The disease surveillance component o f UNAIDS' International Partnership 
Against HIVIAIDS in Africa (IPAA) monitors progress in reducing inlection 
rates and deaths from HIV/AIDS, TB, and opportunistic in feCtions. 

As part 01 USAlD's African Integrated Malaria Initiative (AIM I), CDC helps 
ministries of health in Iknin , Kenya, Malawi, and Zambia monitor progress in 

reducing illness and deaths from malaria. During 200 1, AIMI surveillance activ
ities will also bt conducted in collaboration with the ministries of health of the 
Democratic Republic 01 the Congo, Nigeria, Senegal, and Uganda. 

The U.S. Army Medical Research Unit in Nairobi (USAMRU-Kenya ) is coor

dinaring an effort to enhance surveillance for HIV/AIDS, malaria, yellow fever, 
and enteric illnesses in east Africa. Partners include ministries of health in Kenya 

and Uganda. the Kenya Medical Research Institute (KEMR I), rhe African Med
ical and Research Foundation (A>\1REF), and CDC's Kenya Field Station. 

The Am&ricas and tho Caribbean 

• Amazon Basin Nef'A'ork 
Includes 7 laboratories from 5 nations 

• Southern Cone Network 
Includes 8 laboratories from 6 nations 

• Caribbean Epidemiology Center (CAREC) disease surveillance system 
Includes the 21 members 01 CAREC 

• Middle America Ncrwork 

• U_S.-Mexico Border Infectious Disea", Surveillance System 

• U.SJCanada International Circumpolar Surveillance project to enhance sur
veillance for inva.sive bacterial infections among indigenous peoples in sub

arctic regions 01 northern Canada and Alaska. This project is conducted in 
association with the Internarional Circumpolar Surveillance project in Europe 
(=: Europc)_ 

Other disease surveillance aai"itics in the AmctialS and the Carribcan: 
Th< U.S. Naval Medical Research Center Derachment (N~1RCD) in Lima is 
coordinating an effo rt to enhance surveillance for malaria, yellow fever, dengue, 
and ()(her ~morrh.agic fevers in South America. Planners include ministries of 
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health of P<ru, Ecuador, and Bolivia, WHOIPAHO, and CDC. An epidemiolo
gist from CDC is currently stationed at NMRCD. 

Asia 

• Mekong Delta Surveillance Network. 
Includes China (Yunan), Cambodia, Laos, Thailand, Myanmar, and Vittnam 

• Pacific Public Health Surveillance Network (Pac Net) 
Includes 20 Pacific Islands 

• Early Warning Outbreak Recognition System (EWORS) 
A collaboration between the Indonesian Ministry of Health and U.S. Naval 
Medical Resea rch Unit No.2 (NAMRU-2). It currently involves hospitals 
throughout Indonesia and is txpanding to include hospitals in Cambodia. 

Other disease surveillance activities in Asia: 
Disea~ Surveillance and Electronic Networking arc (wo of six "pillars" in a 
strategy to fi ght HIVIAIDS and infectious diseases endorsed at the 2001 summit 
me<ting of the Asia Pacific Economic Cooperation (APEC). (The other pillars 
are: Outbreak Response, Capacity Building. Partnering Across SectOtS, and 
Pol itical and Economic Leadership. ) As part of this effort, work has begun 
toward the creation of an Asia-Pacific n((work of networks that will kn it togeth
er existing dectronic infectious disease networks and faciliratt timely transmis
sion of public health information across APEC economies. The cooperative sys
tem will build on existing APEC projects that enhance surveillance for influenza, 
E. coli 0157 infcerion, dengue, and dengue hemorrhagic fever. 

The first International Emerging Infectious Program (IEIP) was established in 
Bangkok in September 2001, as a collaboration between CDC and the MiniStry 
of Health of Thailand. This IE1P sitr will srrvr as a resourcr for infectious dis
easr surveillance networks in Asia. 

The Unitrd Statrs panicipatC's in bi national projects to improve disease sur
veillance with Vietnam, Thailand, and Cambodia. These collaborations are 
coordinated by CDC, the Armed Forces Research Inst itute of Medical Science 
(AFRIMS-Thailand) in Bangkok, and NAMRU-2 in Jakarta. For example, an 
epidemiologist from CDC stationed at Nfu\1RU-2 and a satellite laboratory in 
Phnom Pen is working with the Cambodian Ministry of Health to establish a 
school of public health . An epidemiologist from CDC has also been assigned to 

China to facilitate collaborativt projects that address the prevention and control 
of viral heparitis, which is a mjor public health concern in Ch ina. 

Europa 

• E.U.'s Enter Net system for surveillance of international foodbome outbreaks 

• International Circumpolar Surveillanct project (0 enhance monitoring of 
invasive baa erial infections in the circumpolar regions of Europe (Iceland, 
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Greenland IDenmarkl, Norway, Sweden, Finland and Russia ). This project is 
conducted in association wirh rhe U,SJCanada International Circumpolar 
Survei llance project (see: The Americas and the Caribbean). 

Th9 Middle East 

• WHO Middle East Initiative to enhance disease surveillance in Israel and the 
Palestinian territories 

Other disease surveillance activities in the Middle East: 
The U.S. Naval Medical Research Unit No.3 (NAMRU-3) in Cairo is coordi
naring a collaborative effort to enhance surveillance for diseases of imponance 
in the Middle East (e .g., meningitis, influenza, acute febrile illnesses, and antibi
oric-resistant enteric organisms). Panners include the Egyptian Ministry of 
Health and Population, health authorities in Yemen, Pakistan, and the Palestin
ian Territories, WHO/EMRO, and CDC. An epidemiologiSt from CDC is cur
rently stationed at NAMRU·3. 

B. Selected Global Networks lor Infectious Disease Surveillance & 
Outbreak Response 

• WHO Influenza Surveillance Nerwork 

• WHO Global Nerwork for Polio Eradication/Measles Elimination 

• WHO Supranational Reference Laboratory Network fot Antituberculosis 
Drug Resistance 

• WHO Global Salmonella Surveillance (Global Salm-Surv) 

• WHO Global Alert and Response Network (see Box 14) 

• Surveillance in support of the worldwide eradication of guinea worm disease 

• Surveillance for vaccine-preventable diseases under the Expanded Programme 
on Imm unization (EPI) 

• GeoScntinel, the global surveillance network of the International Society of 
Travel Medicine 

Include-s 26 travel and tropical medicine cl inics, 15 in the United States, 2 in 
the United Kingdom, 2 in Australia, and 1 each in Canada, Germany, Israd, 
Italy, Nepal, New Zealand, and Switzerland 

As mentioned above, the first International Emerging Infcerious Program (l EIP) 
was established in 2001 in Thailand. As new IElP sites are founded (see page 53 ), 
they will provide technical assiStance to local disea~ surveillaoce nerworks and 
become mem bers of a global I ElP network. 
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