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Abstract
Background: Palliative care is characterised by heterogeneous patient and caregiver populations who are provided care in different 
health systems and a research base including a large proportion of observational, mostly retrospective studies. The inherent diversity 
of palliative care populations and the often inadequate study descriptions challenge the application of new knowledge into practice 
and reproducibility for confirmatory studies. Being able to define systematically study populations would significantly increase their 
generalisability and effective translation into practice.
Proposal: Based on an informal consensus process by active palliative care researchers challenged by this problem and a review of 
the current evidence, we propose an approach to creating more comparable cohorts in observational (non-randomised) palliative 
care studies that relies on defining the study population in relation to a fixed, well-defined event from which analyses are built 
(‘anchoring’). In addition to providing a detailed and complete description of the study population, anchoring is the critical step in 
creating more comparable cohorts in observational palliative care studies. Anchoring can be done with respect to a single or multiple 
data points, and can support both prospective and retrospective data collection and analysis.
Discussion: Anchoring the cohort to reproducible data points will help create more comparable cohorts in palliative care whilst 
mitigating its inherent heterogeneity. This, in turn, will help optimise the generalisability, applicability and reproducibility of 
observational palliative care studies to strengthen the evidence base and improve practice.
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Methods and Methodology

What is already known about the topic?

•• Palliative care is a referral-dependent specialty, with a research base that comprises a large proportion of obser-
vational studies.

•• Lack of agreed referral criteria contributes to the heterogeneity of population(s) served by palliative care, while 
the often inadequate descriptions of study populations or settings contribute to the variability in patient and 
caregiver data presented to clinicians.

•• Collectively, this limits the uptake of new research knowledge into practice and the ability to conduct meaningful 
confirmatory studies in palliative care.

•• The question is ‘how do we create more comparable cohorts from observational data in palliative care research?’
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Introduction
There are fundamental challenges in palliative care that 
limit the uptake of new research knowledge into practice 
and the ability to conduct meaningful confirmatory 
studies:

1) 	 palliative care is a referral-dependent specialty, 
yet without agreed referral criteria; and

2) 	 its research base comprises a disproportionately 
large percentage of observational studies, yet with 
often inadequate descriptions of the populations 
or settings in which the studies were conducted.

The lack of standardised referral criteria contributes to 
the heterogeneity of population(s) served by palliative 
care, while the often inadequate study descriptions con-
tribute to the variability in patient and caregiver data pre-
sented to clinicians. This creates challenges for clinicians 
to confidently compare study populations with the popu-
lation that they serve and assess applicability of findings, 
and for other researchers to replicate studies in a mean-
ingful way – both basic tenets of scientific research.1

The challenge of palliative care as a 
referral-dependent specialty
Palliative care encompasses a wide range of care settings, 
models of care2 and funding streams.3 Palliative care is 
characterised by many entry points to access the service 
across settings, with differing times from referral to death 
(or discharge) for each service.4,5 Around the world, pallia-
tive care serves diverse patient and caregiver populations, 
with profiles directly influenced by local determinants 
relating to the:

1.	 recognition of palliative care needs (reflected in 
the timing of referral in relation to the diagnosis of 
a life-limiting illness or death; source of referral; 
clinical and sociodemographic profile of people 
referred; diagnoses of those referred);5–7

2.	 services provided (reflected in mechanisms for ini-
tiation and acceptance of referrals);5

3.	 disease burden (due to life-limiting illnesses prev-
alent in each community/region/country).8–11

Access to services can also vary. Fewer than 60% of people 
with serious, life-limiting illnesses access specialist pallia-
tive care services12 in high income countries.8,13,14 Access is 
even lower in low- and middle-income countries.10,11

Attempts to standardise referral criteria for palliative 
care have been made but are not universally agreed upon 
nor always relevant to particular patient sub-groups or 
health service settings.15,16 The lack of agreed national 
and international referral guidelines17 creates patient and 
caregiver cohorts that are much less homogeneous in pal-
liative care than in most other clinical disciplines.18 
Differences in life expectancy, age, cognition, functional 
status, comorbidities and symptom profiles are all 
reflected in the populations referred to specialist pallia-
tive care services.11,19 These variations limit the compara-
bility of people with palliative care needs in both research 
(generalisability18) and clinical practice (applicability20), 
thus limiting the impact of much of the research that is 
undertaken.

The challenge of observational palliative 
care studies
The number of clinical trials in palliative care that can 
directly influence the care offered to patients has 
increased steadily in the last two decades, overcoming 
questions about their appropriateness and feasibility in 
this setting.17,21,22 However, observational studies con-
tinue to dominate in the evidence base.7,23,24 Though una-
ble to assign causality to outcomes,25 observational 
studies are able to leverage existing funding data26 (e.g. 
Medicare) and data routinely collected by healthcare ser-
vices. Often though, these studies may present an incom-
plete picture of the study population because they might 
lack detail on the services’ profiles and processes, the 
clinical and sociodemographic descriptors of the 
population(s) served or the disease burden of the region 
or country in which the research is based.9 These studies 
also often report on the patient population seen by a par-
ticular specialist palliative care service,26 which may vary 
widely from populations seen by other palliative care 
teams, even in the same city or country.9 As such, the vari-
ability of their data severely restricts comparisons 
between studies, their replication1 in subsequent research 
and applicability in clinical practice or health policy.

What this paper adds?

•• We propose that a critical step in creating more comparable cohorts in observational palliative care studies is to define 
the cohort in relation to fixed, well-defined events for the analyses (‘anchoring’).

Implications for practice, theory or policy

•• Anchoring the cohort to reproducible data points will help mitigate the inherent heterogeneity of populations in pallia-
tive care, as well as help to optimise the applicability (by clinicians) and reproducibility (by researchers) of observational 
palliative care studies to improve clinical practice and strengthen the evidence base.
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Ways forward that are methodologically 
sound
If observational studies are to be used as a major source 
of the evidence base and inform clinical practice (and 
some of these studies will be generating the best level of 
available evidence for the questions they are posing), it is 
important to ensure the participants within these studies 
are being characterised in a way that facilitates such com-
parisons. Being able to define systematically study popu-
lations would significantly increase their applicability and 
more effective translation into practice. The fundamental 
question is ‘how do we create comparable cohorts from 
observational data?’ The objective of this paper is to 
explore how this can be done more consistently, espe-
cially at the level of analysis.

Our proposal builds on examples of observational stud-
ies that have been successful in achieving more compara-
ble populations by their approach to analysis. The 
examples from the evidence base were selected by the 
authors through informal consensus. It is hoped that the 
suggested approach to resolving issues of heterogeneity 
in observational (as well as quasi-experimental; hence-
forth collectively referred to as ‘non-randomised’) pallia-
tive care studies will be discussed and further refined in 
future research.

Why population descriptors are not enough: 
a worked example
In observational studies in palliative care, describing the 
population at the point of entry to the study (even with 
well-defined eligibility criteria) is insufficient for proper 
comparisons of the study cohort.21,25 Lack of agreed refer-
ral criteria means people will be entering and re-entering 
services provided by palliative care at multiple time points 
when put in the context of their illness. Most often, the 
point of referral to palliative care cannot be replicated in 
studies conducted in other centres (e.g. due to differing 
service, funding and patients’ characteristics),27 so the dif-
ferent time points of referral will create heterogeneity in 
the data for the population being studied, almost cer-
tainly negating any chance of applying the study’s findings 
or replicating it meaningfully in another service.

As an illustration, consider a hypothetical cohort study 
with prospectively collected data on functional status28 
for two populations from two different services, with 
median times from referral to death of 28 days (popula-
tion A) and 49 days (population B), respectively. The two 
patient cohorts will have two different trajectories, D0–D28 
and D0–D49 (where D0 in both cases is the day on which 
referral occurred and D28 and D49 are the times of death 
for each population, respectively). In analyses, data could 
be aligned with the time of referral as D0 or with the time 
of death as D0. In this context, given the differences in the 

time of referral to death (4 weeks follow-up for service A 
and 7 weeks follow-up for service B), if the alignment is 
with:

•• time of referral (Figure 1(a)), there will be marked 
differences at D7, D14 and D21 (the time points of 
interest) between what is reported for populations 
A and B (in this case, functional status). This will 
generate very different results and make aggregat-
ing those outcomes meaningless. The two popula-
tions will not be comparable in research, and it 
would be difficult for the reader to replicate the 
study or apply its findings to their own service 
setting.

•• time of death (Figure 1(b)), data collected at the 
same time points of interest D7, D14 and D21 for 

Figure 1. (a) Anchoring the analysis at time of referral for 
two different patient cohorts A and B to create a combined 
study population C shows that the two populations over 
4 weeks from time of referral are demonstrably different. 
Using improvised data, the graphs present hypothesised 
trajectories where x axis is time (in days) and y axis is functional 
status (Australia Karnofsky Performance Scale (AKPS)28) and 
(b) anchoring the analysis at time of death for two different 
patient cohorts A and B to create a combined study population 
D shows that the two populations over 4 weeks from time 
of death backwards are more comparable. Using improvised 
data, the graphs present hypothesised trajectories where x 
axis is time (in days) and y axis is functional status (Australia 
Karnofsky Performance Scale (AKPS)28).
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populations A and B will potentially be more com-
parable and increase the likelihood that the find-
ings can be reproduced because the result would 
create a more homogenous population.

One might argue that providing a detailed description of 
populations A and B in Figure 1(a) and (b) will mitigate 
some of the challenges created by the different time 
points of the referral. However, the data collected for the 
two populations at the time points of interest for the anal-
ysis will remain different when analysed from referral. A 
good description is essential but not sufficient to create a 
more comparable population and, therefore, generate 
more informative findings.

Creating more comparable cohorts in 
observational palliative care studies: a 
proposal
Prospective clinical trials have eligibility criteria that mean 
that the study population is well defined, regardless of the 
time in the disease trajectory when they are referred to 
palliative care services. In a randomised controlled trial, 
having established eligibility, there is also a finite anchor 
point from which subsequent outcomes are measured – 
the moment of randomisation, in the context of an inter-
vention being delivered in a controlled manner. 
Randomisation creates an objective and reproducible 
anchor point that, in tandem with careful description of 
the population (through the eligibility criteria) enables 
clinicians to consider the study’s applicability and 
researchers to reproduce the study in other settings. 
When randomisation is not possible or not desirable 
(because of the nature of the research question), other 
methods to optimise applicability, comparability and 
reproducibility are required.

Providing a complete and consistent description of 
the study population is an obvious first step to ensure 
the cohort in observational studies is well defined.15,16 A 
detailed description enables better comparison between 
study populations as well as comparison with the clinical 
population to which the findings could be applied,7 thus 
providing a helpful reference point for clinicians as they 
consider the applicability of the study’s findings for the 
patient and caregiver population(s) they serve. 
Description of the population is unlikely to be sufficient 
given that individuals referred to specialist palliative 
care services differ so greatly as do the service models 
used to provide care.29,30

We would like to propose that in the context of obser-
vational (as well as quasi-experimental) studies the critical 
step for creating more comparable cohorts is to:

•• define the study population in relation to a fixed, 
well-defined event (henceforth referred to as 

‘anchoring’).1,31 This event would become the ref-
erence point (‘an anchor’) from which the analyses 
are subsequently built.

Anchoring. The use of fixed, well-defined events in cohort 
selection and data analyses is the critical step in creating 
more comparable cohorts in observational studies in pal-
liative care. Importantly, reproducibility of results can only 
be achieved when well-defined data points are selected 
as anchors, and the study cohort and outcomes are 
described and analysed with those anchors in mind. This 
means selecting data points for which there are agreed 
definitions (i.e. reproducible criteria), and which are 
described and illustrated clearly (e.g. by using design dia-
grams).1,31 In this context, referral to a palliative care ser-
vice without objective criteria for referral could not be an 
anchor.

From the study population perspective, anchors will be 
sentinel events which help ascertain the study entry date 
to allow replication of those in future studies or applica-
tion to the population served by a clinician. Although in 
principle sentinel events can be caregiver and health ser-
vice related (e.g. demographics and contact with health 
services, respectively), in most cases, the sentinel events 
are patient events. These events can be temporal (e.g. 
time of death) or non-temporal (e.g. reaching a certain 
clinical threshold such as a level of function). The anchor-
ing can be done with respect to a single data point or mul-
tiple data points (including, potentially, propensity score 
matching). From the analysis perspective, the anchoring 
can be done retrospectively (e.g. using the date of death 
and calculating events of interest backwards27) or pro-
spectively (e.g. using the date a treatment is being initi-
ated and calculating events of interest subsequently32). 
Importantly, the choice of anchors should be guided by the 
research question. Once the anchor is chosen, a key 
assumption is that appropriate statistical methods will be 
used for the analysis to answer the research question.

Some initial examples of potential anchors are outlined 
in Table 1, with some potential strengths and weaknesses 
outlined in Table 2. Future work will refine and expand 
this selection and explore their characteristics and suita-
bility in order to strengthen the evidence underpinning 
this framework.

Anchoring to a single data point. The study population 
can be defined with respect to a single event (e.g. time of 
death; people reaching a particular level of functional 
decline or frailty; initiation of a particular treatment 
because a certain clinical threshold (e.g. intensity of pain) 
has been reached). Similarly to randomisation in clinical 
trials, such anchors will provide a reference point at which 
time the cohort is defined (e.g. the initiation of a treat-
ment) and from which outcomes of interest are 
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subsequently measured and analysed (e.g. the person’s 
response to that treatment), thus helping create a more 
homogenous study cohort. Some heterogeneity would 
always remain no matter what steps are taken in the pro-
cess of defining the cohort, anchoring to a well-defined 
data point would increase the value of information that 
can be obtained for readers and strengthening the capac-
ity for translation into clinical practice or conduct of con-
firmatory studies.

Anchoring to multiple data points. The study population 
can be defined by anchoring to multiple patient events 
which can be any combination of individually available 
data points or, at its most sophisticated, by creating a 
composite score for the whole sample in propensity 
matching. A propensity score as a summary of multiple 
patient-oriented characteristics helps create comparable 
cohorts ‘to account for observable differences between 
individuals receiving a treatment [the intervention 
group] and individuals receiving usual care’.41 Propensity 
score is the preferred method for ‘reducing the effects of 
selection bias on the estimation of treatment effects on 
outcomes in observational studies’,25 though caution is 
needed to counteract a possible increase in random 
error in such cases.42 Closest to the quality of evidence 

generated by a randomised controlled trial, propensity 
matching creates a composite score for the whole sam-
ple, with variables needed to be carefully selected to 
manage confounders. Although propensity score match-
ing is challenging for palliative care as it requires large 
numbers of observations to create it, it has been suc-
cessfully used.40,41,42

Why might anchoring be useful?
The lack of national and international criteria for referral 
to palliative care services means there is currently no spe-
cific clinical threshold for describing the population(s) 
with palliative care needs. This can be particularly chal-
lenging for observational studies which leverage robust, 
yet diverse datasets from a variety of sources including by 
palliative care services themselves. Identifying fixed 
events (anchors) can help define populations in cross-sec-
tional and longitudinal cohort studies and improve the 
ability to compare like-with-like within the illness or symp-
tom trajectory of a patient cohort. In longitudinal studies, 
once the anchor is defined, discrete time points can be 
determined at which to measure the outcomes of interest 
in individuals and populations.43 As such, anchorning can 
help define trajectories for whole diagnostic groups34 and 

Table 1. Illustration of anchoring in observational palliative care studies.

Examples of events that are reproducible 
making them potentially useful as anchor 
points for defining an observational cohort 
at the point of analysis

Examples of studies that have used these
An

ch
or

in
g 

to
 si

ng
le

 d
at

a 
po

in
t

Death - �Defined a symptom trajectory mapping prevalence and intensity of 
breathlessness at the end of life; data prospectively collected at point of care and 
analysed backward from death.33

- �Defined an illness trajectory for people with end-stage renal disease; data 
prospectively collected at point of care and analysed backward from death.34

- �Described palliative care provision and end-of-life care goals and treatments; data 
retrospecively collected using mortality follow-back.35

Initiating new treatment/
medication

- �Evaluated the safety of benzodiazepines and opioids in patients with very severe 
COPD; data prospectively collected and analysed from start of long-term oxygen 
therapy for COPD.32

- �Assessed the net effect (benefits and harms) of red blood cell transfusions in 
palliative care patients; data prospectively collected and analysed from initiation 
of transfusions.36

Identifying new needs - �Showed the Needs Assessment Tool-Progressive Disease-Heart Failure (NAT-PD-HF) 
strongly associated with specialist palliative care (SPC) needs of people with heart 
failure; data prospectively collected and analysed in reference to SPC needs.37

Reaching new phase of care - �Assessed palliative care services symptom outcomes; patient-level data 
prospectively collected and analysed by clinical phase (stable, unstable, 
deteriorating, terminal).38

An
ch

or
in

g 
to

 
m

ul
tip

le
 d

at
a 

po
in

ts

Generating casemix classes - �Developed a palliative care casemix classification for use in various settings; 
patient-level prospectively collected data; analysis grouped observations 
including cost, age and function scores.39

Reaching a threshold for 
the onset or intensity of a 
symptom or a new diagnosis

- �Evaluated care after the onset of a serious illness (using ICD-9-CM codes to 
identify a diagnosis) using propensity score matching.40
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typology of trajectories,44 including for symptoms and 
concerns for people at the end of life.27,45,46

Data can be collected either prospectively (e.g. at point 
of care) or retrospectively (e.g. from medical records) for 
each outcome of interest. Of note, hypotheses generated 
by retrospective analyses ideally should be confirmed with 
prospective data collection. The analysis can also be done 
prospectively or retrospectively. Which method of analysis 
is chosen will have implications for how the cohort is char-
acterised.47 For example, it is very clear from two papers 
exploring the same research question (within the same 
patient cohort) with forward trajectories in one, and back-
ward trajectories from death in the other that what is 
reported for the cohort is likely to be different – like looking 
through the opposite ends of a telescope. When looking 
backward from death, people with end-stage renal disease 
(conservatively treated, i.e. not on dialysis) seem to be rela-
tively stable then sharply decline in the last 1–2 months 
before death.34 When looking forward there is great indi-
vidual variation in symptom burden in the last 12 months 
before death,44 reflecting the wide heterogeneity in where 

individuals are in their disease trajectory, in part because 
time of death is not known prospectively. This seems to 
suggest that retrospective analyses (e.g. from time of 
death) generate a more homogenous clinical profile of a 
given patient cohort while prospective analyses delineate 
individual nuances across that population for the same 
period of time. When considering which approach to imple-
ment, it may be worth exploring both options to map out 
trends for the population of interest as well as individual 
trajectories to help support a more personalised treatment 
and symptom management. Given that people may have a 
very different end of life, understanding ‘last month’ or ‘last 
three months’ is not only about trying to reduce heteroge-
neity, but also about having meaningful clinical insight into 
what to expect for that person.

In the context of observational data, there will always 
be residual heterogeneity and, therefore, variance. 
However, defining the study population in relation to 
fixed, well-defined events (anchors) may help reduce this 
variance where it is artefactual, thus creating more com-
parable analytic sets and clinical populations.

Table 2. Potential strengths and weaknesses of suggested anchors for analysis in observational palliative care studies.

Events that can be 
used as potential 
anchors at which 
the observational 
cohort is defined

Can be measured 
by (depending on 
the study)

Potential strengths Potential weaknesses

Death Obituaries; 
Death registries; 
Service level 
records / 
databases / 
caregiver report; 
Medicare records

- �Finite, universal, the only constant 
global point in palliative care

- �Allows specific times from death to 
be evaluated

- �Usually a complete dataset
- �Can be obtained with minimum 

patient and caregiver burden or 
distress

- �Ideally associated with prospectively 
collected data to avoid recall bias

- �If data is retrospectively collected 
from caregivers, the patients’ views 
may not be correctly represented

- �If data is retrospectively collected, 
reports of symptom intensity or 
distress will need to be validated

Initiation of new 
treatment

Medication or 
intervention 
first prescribed, 
dispensed or 
initiated

- An objective starting point
- �If the outcomes of interest are 

related to the medication, it is 
important to ensure data are 
collected from the time it was first 
prescribed

- �Difficult to address differences in 
dose and frequency; or account 
for other medications in creating a 
homogenous cohort

- �Assessment of compliance critical

Identified (unmet) 
needs

NRSs; CRSs; 
PROMs

- �Well-validated measurement tools
- �Patient-centred care oriented
- �Most studies relate to improving 

symptom control, so this is an 
obvious entry point to studies

- �Likely variation in the symptom’s 
pre-treatment within and between 
clinical sites may mean findings are 
not as clinically robust as expected

Phase of care Determined by 
a holistic clinical 
assessment of 
the patients’ 
needs and those 
of their family 
and caregivers

- �Data collection can be built into 
routine clinical practice

- �Measure of symptoms and functional 
status within each episode of care

- �Can describe a person’s physical 
status accurately and quickly; as 
well as the palliative care trajectory, 
directly linked to clinical needs and 
irrespective of diagnosis or prognosis

- �Data may only reflect people who 
are referred to specialist palliative 
care services, rather than individual 
patients across a range of settings 
of care

NRSs: numerical rating scales; CRSs: categorical rating scales; PROMs: patient reported outcome measures.
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Implications for research
Previous studies have proposed population descrip-
tors15,16 and outcome measures4 for studies in palliative 
care. Defining suitable fixed, well-defined events as 
anchors for cohort selection and analysis that directly link 
to the clinical and health service profile will provide a use-
ful method to creating more comparable cohorts from 
observational data and help increase applicability to clini-
cal practice and replicability of study findings. Future work 
should focus on delineating the most suitable measure-
ment candidates in a well-defined framework.

Conclusions
The challenges posed by the heterogeneity of populations 
with palliative care needs will vary depending on the 
research questions, as will the possible solutions. Anchoring 
the cohort selection and analysis to clearly reproducible 
data points will help create more comparable cohorts in 
palliative care whilst mitigating its inherent heterogeneity. 
This, in turn, will help optimise the applicability and repro-
ducibility of observational (non-randomised) palliative care 
studies to strengthen the evidence base, and improve prac-
tice and policy.
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