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Abstract

Background: Older people and people with dementia experience a high prevalence of multiple health conditions. The
terms ‘comorbidity’ and ‘multimorbidity’ are often used interchangeably to describe this, however there are key conceptual
differences between these terms and their definitions. This has led to issues in the validity and comparability of research
findings, potentially inappropriate intervention development and differences in quality of health care.

Objective: To review how the terms ‘comorbidity’ and ‘multimorbidity’ are defined within peer-reviewed dementia
research and propose an operational framework.

Design: A scoping review of definitions within dementia research was carried out. Searches took place across five
databases: Academic Search Premier, CINAHL Complete, MEDLINE, PsycARTICLES and PsycINFO. PRISMA-ScR
guidelines were followed.

Results: Content analysis revealed five key themes, showing significant overlap and inconsistencies from both within, and
between, the comorbidity and multimorbidity definitions; |. Number of conditions; 2. Type of health conditions; 3. The co-
occurrence of conditions; 4. The inclusion of an index disease (or not); 5. Use of medical language. The analysis also revealed
gaps in how the underlying concepts of the definitions relate to people with dementia living with multiple health conditions.

Conclusion: This scoping review found that current definitions of comorbidity and multimorbidity are heterogeneous,
reductionist and disease-focussed. Recommendations are made on the design of research studies including transparency
and consistency of any terms and definitions used. A syndemic framework could be a useful tool for researchers, clinicians
and policy makers to consider a more holistic picture of a person with dementia’s health and wellbeing.
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Introduction leading to various interpretations or assumptions made by
researchers and healthcare practitioners. For example, the
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Table I. Terms and definitions of multiple health conditions.

Term Definition®

Comorbidity ‘any distinct additional clinical entity that has existed or that may occur during the clinical course of a patient
who has the index disease under study’®

Multimorbidity ‘the co-existence of two or more chronic conditions, where one is not necessarily more central than the

others’.’”

‘A long-term condition (LTC) is a condition that cannot, at present, be cured but is controlled by medication
and/or other treatment or therapies’''

“Two or more chronic conditions that are expected to last at least 12 months and that confer a significant risk
of death, decompensation, or functional decline’'?

Schaink et al.'® describe five elements of patient complexity: medical/physical health, mental health,
demographics, social capital and health and social experiences.

Long-term conditions

Multiple chronic
conditions
Patient complexity

Polymorbidity ‘Although there is no universally accepted definition of poly-morbidity (also known as multimorbidity), some
authors define it as being the co-occurrence of at least two chronic health conditions in the same person’. 4
Multicomorbidity No definition found. See research articles authored by Mamhidir et al.'> or Wu et al.'® as examples of the

term being used.

*NB various terms and definitions exist to describe multiple health conditions; the above are given here for illustration.

1970 as ‘any distinct additional clinical entity that has
existed or that may occur during the clinical course of a
patient who has the index disease under study™® (see Table
1) yet a review by Almirall and Fortin’ in 2013 found at
least 144 publications that used the term ‘comorbidity’
without referring to an index disease (an index disease refers
to a primary condition of interest). Another example is the
term ‘multimorbidity’. One definition describes this as ‘the
co-existence of two or more chronic conditions, where one is
not necessarily more central than the others’® (see Table 1)
however the Medical Subject Headings (MeSH) produced
by the National Center for Biotechnology Information: U.S.
National Library of Medicine'® define multimorbidity as
‘the complex interactions of several co-existing diseases’.
The latter definition does not state a minimum number of
conditions nor place a position of whether one condition is
more central than another.

The lack of consensus around how to define these terms
may cause conceptual and methodological differences in
research. For example, researchers may differ in the number
of conditions considered, the type of conditions considered
relevant (e.g. physical, psychological, social health), or
whether the research is centred around an index condition or
whether all conditions are considered equally (see Table 1).
This can create difficulties in making valid or reliable in-
terpretations of findings across studies, and ultimately apply
research into practice.

Dementia is a complex, neurodegenerative condition in
which no two people may experience the same symptoms or
progress in the same way.'’ Dementia is not a disease; it is a
syndrome — an umbrella term for a cluster of symptoms
which can be understood from a combination of biological,
psychological and social perspectives.'® There are over one
hundred different types of dementia'® that can affect dif-
ferent parts of the brain and result in both varying and

overlapping symptoms from one type of dementia to an-
other.”’ For example, a person diagnosed with Alzheimer’s
Disease may experience difficulties with short term mem-
ory, judgement and planning,?' whereas a person diagnosed
with frontotemporal dementia may experience changes in
personality, behaviour and movement problems.**

In addition, the symptoms, behaviours or emotions that
PwD experience may not always be caused by dementia, but
can be due to other underlying or misdiagnosed conditions
that may present with similar, overlapping symptoms as
dementia, such as depression, diabetes or a urinary tract
infection.”® This is referred to as diagnostic overshadowing,
where symptoms or behaviours are assumed to be caused by
dementia.** It can be difficult for healthcare practitioners,
carers and PwD themselves to identify what is thought to be
caused by dementia, and what is the result of other un-
derlying conditions. Furthermore, some behaviours expe-
rienced by PwD may not necessarily be caused by dementia
or have a biological origin, but are due to unmet care
needs.?>¢

There are estimated to be between 850,000 to one million
people living with dementia in the UK.?’ As of May 2022,
dementia remained the leading cause of death in England.?®
There is a significant lack of support following a dementia
diagnosis®’ as well as funding in comparison to other health
conditions, such as cancer and coronary heart disease
(CHD).*® Yet dementia costs the health and social care
system more than cancer, CHD and stroke combined.*’
PwD aged 65 or above are more likely to have a higher
prevalence of multiple health conditions than those that do
not have dementia.>’ However, PwD are less likely to re-
ceive primary, preventative health care®” or receive treat-
ment for other co-existing conditions, for example, older
people living with dementia and cancer are less likely to be
offered chemotherapy or diagnostic testing compared to
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those with cancer but without dementia.®® Additionally,
PwD often take multiple medications and are at risk of
polypharmacy,®* which has been linked to faster functional
decline in PwD.* The National Institute of Health and Care
Excellence (NICE) Multimorbidity guidelines state that the
management of multimorbidity is more problematic in the
presence of dementia and that careful consideration of any
benefits or harms of interventions is required.’® Overall, the
above complexities of this syndrome warrant further in-
vestigation into how to conceptualise the ‘multimorbidity’
paradigm for people living with dementia.

In sum, there are many different terms and definitions
used to describe people living with multiple health con-
ditions. Indeed, this journal has renamed itself from the
Journal of Comorbidity to the Journal of Multimorbidity
and Comorbidity, in recognition of the distinction between
comorbidity and multimorbidity as two separate concepts.’’
Furthering our understanding of these concepts will po-
tentially help us to ‘improve research into the phenomenon
of ill health in clinical care, epidemiology, and health
services’,* improve intervention development', as well as
promote a shared language between healthcare practitioners
and people living with multiple health conditions.*® Given
the complexity of dementia, it is important to review how to
conceptualise the terms and definitions of living with
‘multiple health conditions’ in this group. Therefore, the
overall aim of this review is to explore how ‘multiple health
conditions’ are conceptualised in people living with de-
mentia within published dementia research. The findings
will be used to develop an operational framework that
conceptualises the ‘multiple health conditions’ paradigm in
PwD to guide future research, policy and clinical practice in
dementia care.

The Population-Concept-Context framework (PCC) was
used®” to guide the focus of the review and to formulate the
following research question: How is comorbidity and
multimorbidity defined in relation to PwD within peer-
reviewed dementia research and what are the key con-
ceptual components that form these definitions?

Method

A conceptual mapping scoping review was conducted,
which is ‘a scoping study designed to establish how a
particular term is used in what literature, by whom and for
what purpose’.*° Unlike a systematic review, which aims to
synthesise findings from a narrow range of quality-assessed
studies, a scoping review is a systematic approach to
mapping the research evidence of a particular field and
identify gaps in the literature.*!

The Arksey and O’Malley*' scoping review framework
was used, which consists of the following five iterative
steps: 1: identifying the research question, 2: identifying
relevant studies, 3: study selection, 4: charting the data and

5: collating, summarising and reporting the results. Rec-
ommendations made by Levac et al.*? that extend and
clarify steps one to five of the Arksey and O’Malley
framework were also incorporated. Particular attention was
paid to the recommendations made on ‘balancing feasibility
with breadth and comprehensiveness; using an iterative
team approach to select studies and extract data; incor-
porating a numerical summary and qualitative thematic
analysis; identifying the implications of the study findings
for policy, practice, or research and adopting consultation
as a required component of scoping study methodology’.**
Finally, the Preferred Reporting Items for Systematic re-
views and Meta-Analyses extension for Scoping Reviews
[PRISMA-ScR] Checklist*® was used to ensure all of the
relevant aspects required of a high-quality scoping review
were completed (see Supplementary file 1).

Search strategy

The search strategy was developed with support from an
Information Specialist. Five databases were searched from
inception to 22" March 2022, using EBSCOhost: Aca-
demic Search Premier, CINAHL Complete, MEDLINE,
PsycARTICLES and PsycINFO. These search engines were
chosen as they cover multi-disciplinary research articles
from nursing, allied health, medicine and psychology dis-
ciplines. The following search terms were used:
“comorbid*” OR “co-morbid*” OR “multimorbid*” OR
“multi-morbid*” AND “dement*” OR “alzheimer*”.

An initial search was carried out using EBSCOhost
within the five databases outlined above, for each of the
terms given in Table 1. ‘Comorbidity” and ‘multimorbidity’
produced the most results — comorbid* produced 644, 957
results, and multimorbid* produced 18, 377 results (as of
22" March 2022). Therefore, in order to balance feasibility
and breadth of the review as recommended by Levac et al.**
the search terms were restricted to ‘comorbidity’ and
‘multimorbidity”’ (the field code for these search terms was
retained as ‘optional’ in order to retrieve papers from any
indexed field) and the other terms described in Table 1 were
not included in this review. The dementia search terms
however were limited to ‘TI” (Title), in order to reduce
irrelevant papers. Additionally, the papers were limited to
retrieve English language only papers at the start of the
search, as translation facilities were not available. The
papers identified through EBSCOhost were imported to
EndNote bibliographic software™ and duplicate papers
were removed.

Inclusion and exclusion criteria

The title and abstracts of the retrieved papers were screened
by two authors (RD and EC) according to the PCC
framework.>® Articles were included if they involved people
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living with dementia (Population); investigated or discussed
comorbidity or multimorbidity in dementia (Concept) and
were any type of study (e.g. case study, review) written in
English (Context). After excluding papers according to the
above criteria, the remaining papers were discussed with the
team of authors. As there were thousands of papers still left
to review following this first stage of screening, a further
criterion was set to only include papers that were peer-
reviewed journal articles, excluding books, theses, proto-
cols and grey literature (Context). This made the review
more feasible whilst still balancing breadth within the
scoping review as recommended by Levac et al.** In ad-
dition, a quality assessment of included papers is not usually
carried out in a scoping review*'** however the inclusion of
peer-reviewed papers only should theoretically be research
that is published of a high quality.*®

The full text of the remaining articles was reviewed.
Papers were included for final review if they contained a
definition of comorbidity and/or multimorbidity and the
research aims explicitly addressed comorbidity or multi-
morbidity within the research. The British library were
contacted to obtain the full text of papers that were not
available online; authors were contacted directly if they
were not available from the British library. No restrictions
were placed on the type of study or year of publication since
it was important to gather a broad scope of the definitions
used in the literature. Citation tracking and a hand search of
the references of the final review papers were checked
according to the above inclusion and exclusion criteria.

Data charting and analysis

A data charting form was developed to extract relevant
data from the articles.®” The charting form was used to
extract data on two articles initially, then reviewed and
updated iteratively following discussion with the team of
authors. Data were extracted on the study characteristics
(authors, year and location); the type of research design
(e.g. case study, review); the aim of the research; the
comorbidity and/or multimorbidity definition used; the
reference given for the definition (if one was used);
whether the reference given was in the field of dementia;
the number and age of PwD (if applicable) and the number
and type of health conditions researched in PwD (if re-
ported). Inductive content analysis was used to analyse the
definitions. This method was chosen as it is a systematic
and flexible approach that allows the researcher to describe
and quantify phenomena and extract meaning from textual
data into content-related categories.*® Content analysis
was conducted following three main phases: preparation,
organisation and reporting.

Phase |: Preparation

The comorbidity and multimorbidity definitions were
extracted from the papers and split into two separate tables
to be analysed independently. The comorbidity definitions
were analysed first; they were read several times to allow the
author (RD) to make sense of the data and identify units of
analysis. This consisted of words or phrases that had some
meaning or relevance to the research question and re-
occurred across the definitions. This process was repeated
for the multimorbidity definitions.

Phase 2: Organisation

Open coding was carried out on the comorbidity definitions,
and categories were developed where units of analysis
reoccurred across the definitions. Numerical counts of the
categories were made to enable comparisons between the
data. The categories were then grouped into higher order
headings. This process was repeated for the multimorbidity
definitions.

Phase 3: Reporting

The final list of headings were developed by the author (RD)
and then discussed with the team of authors (EC, EW and
AH). The higher order headings were compared and con-
trasted across the comorbidity and multimorbidity defini-
tions and described narratively.

Consultation

Arksey and O’Malley*' and Levac et al.*? recommend
consulting with key stakeholders in order to glean insights
beyond those found in the literature, thereby improving
the methodological rigour of the scoping review process.
The consultation therefore acts as a form of knowledge
transfer, and provides the opportunity to share additional
sources of information, perspectives, validation and
meaning. The content analysis of the definitions were
presented by the lead author (RD) to a special interest
group in multimorbidity, who are also health and social
care practitioners with many years’ experience of working
with PwD and their supporters. A discussion of the
findings took place and any additional insights or ob-
servations made from the consultation group members
were documented by RD. The feedback from the con-
sultation along with the content analysis of the definitions
were used to co-create an operational framework that
conceptualises the ‘multiple health conditions’ paradigm
in PwD.
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Results

Figure 1 summarises the flow of the screening process.
Initial searches found 8894 papers. Following the screening
of titles, abstracts and full texts, 30 papers were included for
final review that contained a definition of comorbidity or
multimorbidity in relation to PwD.

Study and participant characteristics

The majority of the papers were European (N = 24). Nearly
two thirds of the study designs were observational (N = 18),
ten of which were cohort studies, six were cross-sectional
and two case control studies. Eight papers were reviews,
two were case studies, one was a mixed methods study and
one was an exploratory, qualitative study. The median (IQR)
number of PwD recruited in the studies was 579.5 (6405.5)
and the mean age (SD) was 80.4 years (= 4.4). Further
details and references of the study and participant charac-
teristics are available in supplementary files 2 and 3.

Comorbidity and multimorbidity research aims
and definitions

Of the 30 papers reviewed, 23 papers aimed to explore or
discuss comorbidity in PwD and only six papers had the
specific research aim of exploring multimorbidity in PwD.
One paper*® uses both terms interchangeably within their
research aim. Of the 23 papers that aimed to explore co-
morbidity, 15 papers provided a definition for comorbidity,
five papers provided definitions for both comorbidity and
multimorbidity, and three papers provided a definition for
multimorbidity, even though the study aim was to research
comorbidity.**>" Of the six papers that aimed to explore
multimorbidity in PwD, five papers provided a definition for
multimorbidity, and one paper provided definitions for both
multimorbidity and comorbidity (see Supplementary file 3
for references pertaining to detailed study characteristics).
37 definitions were found across the 30 papers. 22 papers
provided a definition for comorbidity. 13 of the comorbidity
definitions were referenced to sources such as Feinstein®
and van den Akker et al.,”> and nine were a priori (a priori
refers to the researcher’s own assumptions or definition). 15
papers provided a definition for multimorbidity, of which 11
were referenced to sources such as Boyd and Fortin® and
four were a priori. None of the references used by the
authors to cite either definitions were from the field of
dementia. Tables 2 and 3 present the comorbidity and
multimorbidity definitions used across the studies.

Identification of studies via databases and registers

)

Records removed before
screening:
Duplicate records removed
(n=4112)

Records identified from
databases (n = 8894)

Identification

!
—
Records screened (titles and

abstracts) >
(n=4782)

!

Reports sought for retrieval
(n=1536)

l

Reports assessed for eligibility
(n=1535)

Records excluded
(n=3246)

Reports not retrieved
(n =1 - full text not available)

Screening

Reports excluded:

e No definition provided (n
=1397)

* Research aim did not
explore comorbidity or
multimorbidity (n = 108)

Additional reports identified
through citation tracking /
reference lists (n = 0)

Studies included in review
(n=30)

[ Included ][

Figure 1. PRISMA Flow Diagram.*’

Analysis of comorbidity and multimorbidity definitions

Content analysis of the extracted definitions revealed five
key themes, showing significant overlap and inconsistencies
from both within, and between, the comorbidity and mul-
timorbidity definitions.

Type of health conditions

73% (N = 16) of comorbidity definitions**>*%® and 53% (N =8)
of multimorbidity definitions*®>"*%>"%% did not provide a
description of the specific types of conditions they intended to
explore. 27% (N = 6) of comorbidity definitions®”**""* and 40%
(N = 6) of multimorbidity definitions®’""*7” described the
presence of ‘chronic’ or ‘long-term’ conditions, as part of the
concept. Only one multimorbidity definition considered both
chronic and acute conditions within the concept.™

Looking beyond the definitions, and only at studies
that included participant data, 15 studies measured or

identified specific conditions within a population of
PwD*9:50:52.54.,56,57.60,62.64-66,68.69.71.75 4 oo i dioc

recorded any condition in a person with dementia®®¢'-03747¢,

The majority of these conditions appeared to be chronic and
varied greatly between studies (see supplementary files 2 and
3 for further information). Eight studies used the International
Classification of Diseases, Ninth Revision Clinical Modifi-
cation [ICD-9-CM]® and the International Classification of
Diseases, Tenth Revision”® [ICD-10],*->0>8:62:63.7L72.75 g3y
studies used comorbidity indexes, such as the Charlson
Comorbidity Index (CCI) 760646568 " three studies used
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Table 4. Findings from the consultation.

Theme

Sub-themes / further descriptions

The perspectives and experiences of PwD, carers
and families

The severity and type of dementia

Psychological distress/mental health

Social health

The importance of person and relationship-centred care

Dementia is a heterogenous, complex condition where no two people are the same
Psychological distress | mental health difficulties are highly prevalent in PwD and carers
The importance of reducing stigma

Social isolation and loneliness can have a negative impact on cognition and health

Polypharmacy

Older people living with multiple health conditions often take multiple medications and are

at risk of polypharmacy

Environmental factors

The covid-19 pandemic has had a devastating impact on PwD and their families

electronic health records®*>"* and one study used death

certificates,”® in order to identify and code conditions in
PwD.

Co-occurrence of conditions

36% (N = 8) of comorbidity definitions described the
simultaneous, ‘co-occurrence’ or ‘co-existence’ of con-
ditions within an individual.®:33-36:39:60.:64.65.73 gimjlarly,
67% (N = 10) of multimorbidity definitions described the
‘co-occurrence’ of conditions*®->1+33:62:63-68.7L74.75.77 1 g0,
(N = 3) of comorbidity definitions described a temporal
aspect to the definition, where the presence of one con-
dition may influence the onset of another, or occur during
the course of one condition®***”* and 13% (N = 2) of
multimorbidity definitions referred to the idea that health
conditions ‘may or may not be linked by a causal rela-
tionship’®® or ‘which may or may not directly interact with

48
each other’.

Biomedical use of language

100% (N = 37) of the comorbidity and multimorbidity
definitions used medical language, for example ‘disease’,
‘condition’, ‘health/medical condition’, ‘pathology’, ‘dis-
order’, ‘clinical condition’, ‘ailment’, ‘somatic’, ‘diagnosis’
and ‘symptoms’. However, only two comorbidity defini-
tions referred to mental health within the concept; Aldridge
and Harrison Dening® provided ‘schizophrenia’ as an
example and Heun et al.®' described it as a ‘mental dis-
order’. Similarly, only two multimorbidity definitions re-
ferred to mental health within their definitions, framed as

o . 48,53
‘psychiatric conditions’."™

The number of conditions

There were inconsistencies within comorbidity definitions
regarding how many conditions constituted comorbidity. 32%
(N =7) of comorbidity definitions implied that comorbidity is
the presence of a condition in addition to an index disease (not

necessarily dementia) within a person, indicating the co-
existence of two conditions*®>%°7-3%:627071 However, 27%
(N = 6) of comorbidity definitions stated ‘two or more’ or
‘more than one’>>>*%367:6%72 and 14% (N = 3) stated ‘several’,
‘multiple’ or ‘an accumulation’>*>*"'. 27% (N = 6) of co-
morbidity definitions do not specify a number”*°%-01-64+6¢ 1
contrast, 67% (N = 10) of the multimorbidity definitions stated
‘two or more’ O 1036T69TLIAT6 ang 3304 (N = 5) stated
‘multiple’ or ‘several’.>*¢%6%7377

The inclusion of an index disease

55% (N = 12) of comorbidity definitions described the
inclusion of one condition as an ‘index disease’ that ‘as-
sumes a central place™s:52:53:58:5962:63.65.66.6971.73 A
though not explicitly stated within the definitions, seven
papers identified dementia as the primary index disease
elsewhere within the research*®>2°%3962:65.73 however one
paper explicitly excluded dementia as the primary index
condition within the definition® and one paper chose to
explore comorbidities across three index conditions; dia-
betes, dementia and stroke.”' 33% (N =5) of multimorbidity
definitions described multimorbidity as where ‘one condi-
tion is not necessarily more central than the other’ or that
there is ‘no consistent dominant index disorder’ ->1:33:65-71
67% (N = 10) multimorbidity definitions did not make a
distinction as to whether one condition assumed a central
place or whether conditions were considered equally.

Consultation

Four health and social care practitioners from the Multi-
morbidity Special Interest Group at the University of Hull,
consisting of a Social Worker, Clinical Psychologist, De-
mentia Support Advisor and Pharmacist, took part in a
consultation to discuss the issues outlined from the scoping
review. As a research group the findings were reviewed and
a discussion took place on other factors that may also be
important to consider when conceptualising ‘multiple health
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conditions’ in PwD. The findings from the consultation
were grouped into themes and sub-themes (see Table 4).

Discussion

This scoping review found that the definitions used in the
dementia literature are heterogeneous, reductionist and
disease-focussed, with considerable overlap and inconsis-
tencies from both within and between the different defi-
nitions. Crucially, there were many elements and concepts
missing from these definitions that failed to capture aspects
that are important to consider in the health and wellbeing of
PwD.

Type of health conditions

Limited details were reported on the types of health con-
ditions considered within the various definitions, and
consequently within the overall study. There was a reliance
on the use of classification systems such as the ICD-9-
CM,”® the ICD-107° and electronic health records. How-
ever, there are limitations to using these methods of mea-
suring comorbidity or multimorbidity. For example, the
ICD-10 has over 70,000 codes”’ and the more recent
version, ICD-11, has over 120,000 codes;'® how do re-
searchers decide on which ones to use? None of the studies
in this review provided a justification for how or why they
chose these conditions, or why they chose to use certain
methods to measure comorbidity or multimorbidity over
others (e.g. the choice to use ICD-10 codes, the CCI or
electronic health records). The lack of clarification reported
in studies on the types of conditions included and the
reasons behind their choices may have implications for
research reproducibility and comparability; what one re-
searcher considers a ‘condition’ another may not, for ex-
ample ‘substance misuse’.®’

Acute, ‘short-term’ conditions, such as urinary tract
infections or pneumonia are common in PwD, but can often
go undetected, either because the person with dementia is
unable to report the symptoms or because the healthcare
professional or carer mistakes those symptoms as symptoms
of dementia.®® If left untreated, acute illnesses can lead to
serious health issues, for example a urinary tract infection
left untreated can lead to delirium (the symptoms of de-
lirium can be very similar to those of dementia).*’ The onset
of delirium can speed up the progression of dementia, and
some people never fully return to their previous cognitive
ability.”>! Furthermore, the rate of mortality is high in
PwD following acute illness;”” indeed, the recent Coro-
navirus 2019 (COVID-19) pandemic has shown that PwD
are at an increased risk from contracting the virus, including
an increased risk of hospitalisation, psychological and
cognitive decline and mortality.”> > The results from this
scoping review found that comorbidity and multimorbidity

definitions mainly included ‘chronic’ or ‘long-term con-
ditions’, which can be defined as ‘a condition that cannot, at
present, be cured but is controlled by medication and/or
other treatment or therapies’."' However, the detection and
treatment of acute conditions in PwD is paramount to
prevent further decline and mortality, and should be con-
sidered along with chronic conditions within the concept.

In addition, PwD may also experience ‘borderline’
conditions and ‘episodic’ conditions. Borderline conditions
are not clinically diagnosed, yet people are often told by
healthcare professionals that they are ‘borderline diabetic’,
or their blood pressure is ‘borderline’.’® There is a lack of
clinical diagnosis here, yet some kind of action or treatment
is required for the person to improve and potentially recover
(the opposite to the definition of ‘chronic’). Likewise, some
people may experience ‘episodic’ conditions, such as cer-
tain types of cancers or depression, in which a course of
treatment is required and the person may recover. For ex-
ample, a person diagnosed with early-stages of prostate
cancer may undergo a radical prostatectomy, and then be
cancer-free. Or a person experiencing depression may re-
ceive counselling or treatment and their symptoms may
improve (depression is very common in PwD’’). These are
serious conditions which if left untreated, could result in
further decline or death. Excluding them from concepts such
as comorbidity and multimorbidity due to not fitting into the
‘chronic’ or ‘long-term’ caveat is a significant oversight in
the context of dementia.

Co-occurrence of conditions

The idea of ‘simultaneous’ or ‘co-occurring’ conditions
implies that people experience health conditions at the same
time. However, some health conditions may act as a pro-
drome to the onset of another condition, some can occur
later as a consequence of developing a condition and some
may occur completely independently. For example, research
evidence has demonstrated that depression in later life can
act as a prodrome to developing dementia, it can occur as a
consequence of dementia, or it can be a completely separate
condition to dementia in its own right.”® Studies have also
found that other conditions increase the risk of dementia.
For example, diabetes increases the risk of developing mild
cognitive impairment (MCI) and progression from MCI to
dementia.” Likewise, PwD appear to experience a higher
prevalence of brain diseases, infections and eating disorders
compared to age-matched control subjects *%32-%01:65.73
In addition, research has found that people’s symptoms,
experiences or conditions can fluctuate from day to day.”®
For example, a person living with arthritis and diabetes
may find that their arthritis is the most troublesome
condition on one day, perhaps due to an increase in pain,
and then on a different day find that managing their blood
glucose levels are more problematic. Other days they may



Dunn et al.

find they are managing both conditions well. This reso-
nates with Leder’s'®® phenomenological work on the
‘dys’-appearing body, in which he distinguishes between
bodily ‘dis’-appearance, where one is not aware of their
body and its functions, and bodily ‘dys’-appearance,
where one is very much aware of their body and perceives
it as ‘ill’ or ‘bad’. Similarly, the Shifting Perspectives
Model'®" posits that people’s perspectives of chronic ill-
ness ‘shift in the degree to which illness is in the fore-
ground or background of their “world.”.'°" Health status,
therefore, is not a static concept that can be described as
‘simultaneous’ or ‘concurrent’ — it is a process that fluc-
tuates, with peaks and troughs of improvements and de-
cline. Definitions of comorbidity or multimorbidity should
therefore avoid the use of describing conditions as ‘si-
multaneous’ or ‘co-occurring’, and include the potential
for interaction or causation within the concept. See, for
example, the two multimorbidity definitions that referred
to the idea that health conditions ‘may or may not be linked
by a causal relationship’® or ‘which may or may not

directly interact with each other’.*®

Biomedical use of language

The use of medical language implies the sole inclusion of
pathological or physical health conditions, and arguably
excludes other potential health aspects within the concept,
such as psychological or social factors, which are important
indicators in a person’s overall health and wellbeing. For
example, the renowned biopsychosocial model of health,
developed by George Engel'®” stated that interactions be-
tween biological (genetic make-up), psychological (mental
health and behaviours), and social factors (e.g. culture and
relationships) determine the cause, manifestation, and
outcome of wellness and disease. However, this review
found that the definitions used predominantly biomedical
language, with a notable lack of psychological and social
health inclusion.

The use of language here is relevant for two reasons.
Firstly, the medical language used promotes the biomedical
stance that a person’s overall health can be reduced to
distinct disease entities that are biological in nature.
However qualitative research on older adults living with
multiple health conditions has shown that some people
reject this notion of ‘illness’ and view their health in terms
of how it affects their everyday life, rather than a list of
diseases.”® Research has found that mental health problems
are highly prevalent in both PwD and carers,'®*'** and how
psychological distress experienced by carers can have a
negative impact on the physical health outcomes of PwD.'*
Additionally, social isolation and loneliness has been found
to negatively affect cognition and mental health in PwD, as
observed from the social restrictions and lockdowns due to
the COVID-19 pandemic.”® The importance of promoting

psychological and social health in PwD has been widely
documented through research and policy,'?® % however
the results from this scoping review show that these areas
are neglected from current concepts of comorbidity or
multimorbidity in dementia research.

Secondly, the use of language is important because low
health literacy is linked to poorer health outcomes. Older
people, black and ethnic minority groups, those without
English as a first language, those with low job or education
status and those in the poverty trap have low health lit-
eracy skills.*® Additionally, PwD often experience cog-
nitive issues such as the ability to recall and store
information, sustain attention and make decisions.'® It is
important therefore that healthcare practitioners adapt
their communication style and use language that is person-
centred, easy to understand and follow, and holistically
considers the patient’s perspectives of their health and
wellbeing.

The number of conditions and the inclusion of an
index disease

There was variation in the number of conditions that
warrant ‘comorbidity’ or ‘multimorbidity’ (i.e. the co-
existence of just two conditions, versus more than two,
versus ‘multiple’ / ‘several’). There was also ambiguity
and discrepancies from both between and within the
various comorbidity and multimorbidity definitions re-
garding whether there is an index disease or not (and how
researchers decide on which condition to explore as the
primary index condition if they do). These inconsistencies
make it difficult to replicate research findings or make
cross comparisons across data sets.'

As aforementioned, an index disease refers to a primary
condition of interest.® However, the primary condition of
interest may differ depending on the aims of the research,
the type of healthcare practitioner, or whether they work in a
specialist or generalist setting. For example, if a patient was
diagnosed with dementia, diabetes and heart disease, a
specialist such as an endocrinologist would consider dia-
betes as the primary index disease, with comorbid dementia
and heart disease. In contrast, a generalist working in pri-
mary care would have a more holistic, person-centred ap-
proach, and would focus on the overall health of the
individual, listening to their priorities and preferences for
treatment. However, the majority of health care is designed
around the singular index disease model, meaning people
living with dementia and/or multiple health conditions often
experience fragmented care.'"’

The primary condition of interest may also differ ac-
cording to the perspectives of the person experiencing
multiple health conditions or the person’s family or carer.
For example, a person living with dementia, arthritis and
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Polypharmacy:

Side effects

Drug interactions
Contraindications
Medication adherence

Physical health,
including:

Chronic conditions

e.g. diabetes / arthritis

Acute conditions e.g. infections /
delirium

Other physical complexes

e.g. pain / sensory impairment

The carer / family
including:

Perspectives
Quality of relationship
Coping strategies
Health conditions

The Person

Psychology / Social factors:
mental health:
Stigma / disease prestige
Depression Social isolation / loneliness
Anxiety Lack of meaningful relationships
Psychosis Lack of meaningful occupation
Stress /worry Social inequalities / deprivation
Resilience Environmental e.g. poverty,
factors: access to care, education
Pollution
Toxins
Global pandemics
Time of day

Seasonal changes

Severity and type

of dementia:

e.g. mild/moderate/severe
e.g. Alzheimer's disease,
vascular disease,
frontotemporal, Lewy body's

Lifestyle factors:

Alcohol misuse

Drug misuse

Smoking

Poor diet / malnutrition
Lack of exercise
Quality of sleep

Figure 2. Syndemic framework of health in dementia.

diabetes may consider their primary index condition to be
arthritis, which is causing them pain and discomfort. In
contrast, the carer may consider the diabetes as the primary
condition, due to difficulties in administering medication or
managing their diet. Indeed, PwD and carers have voiced
that dementia is not always the biggest concern; ‘It was
acknowledged that people are often living with multiple
conditions, not just dementia. Other conditions can be more
debilitating than dementia, and can affect end of life
planning”. """ Tt is important therefore that the perspectives
and experiences of PwD, carers and families are considered
in order to provide person and relationship-centred
care 26:112.113

As previously discussed, people may experience
fluctuations in relation to their symptom severity
when living with multiple health conditions, and some
health conditions can be mistaken for others (i.e.
diagnostic overshadowing). Therefore, research
conducted on multiple health conditions, underpinned
by a definition describing the inclusion of a primary
index condition that ‘assumes a central place’, may
not be appropriate (however this would depend on the
research aims).

There have been calls to action in order to standardise
comorbidity and multimorbidity definitions going back as
far as 1996°. Over twenty years later, Nguyen et al. (2019)
state: ‘The need for a consistent operationalisation of
multimorbidity is evident. It will enable more accurate
estimations of disease burden and, consequently, more ef-
fective disease management and resources distribution’."'*
However, despite attempts to standardise definitions>>’ or
operationalise a measurement of multimorbidity''” the re-
sults from this scoping review demonstrate that there is still
a lack of consensus around how to define these concepts, at
least within peer-reviewed dementia research.

It is difficult to determine conclusively why inconsis-
tencies between the terms and definitions exist, however it is
possible that differences may occur due to variations in
subjective views according to professional discipline (e.g.
biomedical, psychological or social care practitioners), what
researchers believe counts as a ‘health condition’ or due to
the aims of the research. Additionally, although translations
have been attempted across different countries for these
terms and definitions® the application and accuracy of these
terms and definitions may vary internationally. A singular
term or definition therefore may not be appropriate to
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explain such a complex area. However, an operational
framework could be a useful approach when a standard
definition does not suffice to explain a phenomenon of
interest.''®

The findings from the consultation along with the gaps
highlighted from the content analysis of the definitions, led
to the development of a syndemic framework during an
iterative process. A syndemic (synergistic-endemic) ap-
proach to health acknowledges that conditions do not just
exist in parallel, and involves the interaction and conse-
quences of biological, social, environmental, economic and
lifestyle factors;''” ‘Syndemics involve the adverse inter-
action between diseases and health conditions of all types
(e.g. infections, chronic non-communicable diseases,
mental health problems, behavioural conditions, toxic ex-
posure, and malnutrition) and are most likely to emerge
under conditions of health inequality caused by poverty,
stigmatisation, stress, or structural violence "8 Dementia
is increasingly being recognised as a syndemic disorder,
given that PwD commonly live with several conditions or
symptoms, the interaction of which can have greater con-
sequences that singular conditions alone.''*'

Drawing from the results of this scoping review, in
conjunction with syndemic theory, a syndemic framework is
proposed in order to provide a more useful way of con-
ceptualising ‘multiple health conditions’ in PwD, to be used
by researchers, healthcare professionals and policy-makers
(see Figure 2).

This syndemic framework does not serve to replace the
comorbidity or multimorbidity definitions, rather to enhance
our understanding and reflect on what is important when
conducting research or providing care to a person living
with dementia and multiple health conditions.

Strengths and limitations

In order to make the review feasible* only peer-reviewed
journal articles were included, and books, theses, policies
and grey literature were excluded. Therefore, some defi-
nitions may have been missed. Additionally, concepts of
other terms used to describe people living with multiple
health conditions, such as ‘long-term conditions’ or ‘patient
complexity’, were not explored. This review focussed on
the terms and definitions and did not review the methods or
evaluation tools that may have been used by some studies,
for example, CCI or ICD-10 codes.”’ As aforementioned,
other potential reasons to further explain conceptual dif-
ferences across definitions could be due to differences in
research aims (e.g. risk factor assessment, outcome pre-
diction, effectiveness of interventions), in the time-scales
considered, in data availability and professional discipline.
A full-scale analysis comparing these features with the
authors’ definitions was beyond the scope of this review.
However further analysis could be carried out in the future

by extracting some of the data available from
Supplementary file 3. Finally, the majority of papers found
in the review were European (N = 24); we were only able to
include English language papers as translation facilities
were not available. This review had several strengths,
however. Firstly, the review was conducted in a highly
systematic approach, following comprehensive scoping
review guidelines including Arksey and O’Malley,*' Levac
et al.,** Joanna Briggs Institute [JBI]*’ and the PRISMA-
ScR Checklist.* The screening process and review of in-
cluded papers were discussed as a research team, ensuring
high content validity. Additionally, the scoping review
findings were discussed in consultation with dementia
experts, in order to enhance our understanding further and
create a useful framework that may help researchers, cli-
nicians and policy-makers reflect beyond simplistic
definitions.

Implications for research and practice

The key recommendations from this review are:

¢ To clearly state which health conditions are chosen to
be researched and give clear reasons as to why they
were included or excluded.

¢ To give a clear rationale as to why a particular method
of measuring comorbidity or multimorbidity is cho-
sen over another, for example if a researcher wishes to
use the Charlson Comorbidity Index or ICD-11 co-
des.'® (Lee et al, 2021 provide a list of multi-
morbidity instruments that can be used to measure
against specific outcomes).'?!

¢ To use the syndemic framework proposed from this
review to reflect on the choices made when carrying
out health-related research.

¢ To be consistent with any terms and definitions used,
recognising the distinction between comorbidity and
multimorbidity, as highlighted by Harrison et al.®” but
to also acknowledge the limitations posed (as high-
lighted from this review) when you use these terms
and definitions.

Future research could explore PwD and carers’ per-
spectives on the language and definitions used to describe
living with multiple health conditions as well as review and
validate the syndemic framework. Further qualitative re-
search is also required to explore the experiences of PwD
and their carers living with other multiple health conditions.

Conclusion

This is the first scoping review to examine the definitions
used to describe comorbidity and multimorbidity in de-
mentia research. This scoping review found that current


https://journals.sagepub.com/doi/suppl/10.1177/26335565221128432
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definitions of comorbidity and multimorbidity are hetero-
geneous, reductionist and disease-focussed, and fail to
accurately reflect the health and wellbeing of people with
dementia. A syndemic framework of health could be more
usefully applied in health research, rather than reducing
health into single disease entities. Although this research
has concentrated on the field of dementia, the framework
could be adapted to all health issues, and acts as a source of
reflection for health and social care researchers.
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