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Evaluation of hospital palliative care teams: strengths and
weaknesses of the before-after study design and strategies
to improve it
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Hospital palliative care teams (HPCTs) are well established as multi-professional services to provide palliative care in an acute hospital setting and are increasing in number. However, there is still limited evaluation of them, in terms of efficacy and effectiveness. The gold standard method of evaluation is a randomised control trial, but
because of methodological (e.g., randomisation), ethical and practical difficulties
such trials are often not possible. HPCT is a complex intervention, and the specific
situation in palliative care makes it challenging to evaluate (e.g., distress and cognitive
impairment of patients). The quasi-experimental before-after study design has the
advantage of enabling an experimental character without randomisation. But this has
other weaknesses and is prone to bias, for example, temporal trends and selection
bias. As for every study design, avoidance and minimisation of bias is important to
improve validity. Therefore, strategies of selecting an appropriate control group or
time series and applying valid outcomes and measurement tools help reducing bias
and strengthen the methods. Special attention is needed to plan and define the design
and applied method. Palliative Medicine (2008); 00: 1–6
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Introduction
There is an ongoing debate about how to improve methodological quality in palliative care research.1,2 In addition, it is an ethical and methodological challenge to
carry out research in the sensitive field of palliative
care.3,4 A recent summary showed an increasing activity
in scientifically based aspects of palliative care; the quantity of trials and scientific papers were steadily rising.5
However, the methodological quality for improving evidence is still weak compared with other specialities like
oncology or cardiology. There are only a few randomised
control trials (RCTs) evaluating of palliative care services.
Some of these trials failed to complete because of methodological problems.6,7
Hospital palliative care teams (HPCTs) are widely used
to improve quality of care for patients with lifethreatening illnesses within a hospital through all departments. Since the first HPCT was founded in 1976, the
number of teams in hospitals has increased, both in the
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United Kingdom and worldwide (in 1999, there were
340 HPCTs in United Kingdom).8 However, there is still
a lack of scientific evidence that a HPCT will improve the
quality of care, and methodological problems arise in the
evaluation of complex interventions like a HPCT.8
The aim of this review is to describe the difficulties in
the evaluation of a HPCT as a complex intervention and
to discuss pros and weaknesses of the before-after study
design.

Evaluation of an intervention
In the evaluation of an intervention, two different objectives can be pursued: determining the intervention’s efficacy or effectiveness. Efficacy is the measurement of the
intervention’s potential benefit under ideal circumstances,
asking whether an intervention works in principle. Effectiveness trials look at the potential benefits under real
conditions in everyday practice, assessing whether the
intervention has an effect for a specific population. Distinguishing between determining efficacy or effectiveness
in a trial is important because the study design is defined
by the trial’s objective. Explanatory trials (to determine
efficacy) use experimental designs, like a RCT, while
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pragmatic trials (to determine effectiveness) can also be
randomised trials but can also include observational
studies.9 For example, in designing a new drug, it is necessary to prove the efficacy in RCTs in highly selected populations first, and afterwards its effectiveness can be studied
in multicentre trials and in daily practice with a cohort
study.
There are three different types of epidemiological study
designs which can be used for evaluation of interventions
(Table 1).10
Observational studies (cross sectional or cohort)
explore the association between a potential causative factor (the independent or exposure variable) and the outcome of interest (dependent or outcome variable).11 For
example, a symptom improvement in cancer patients after
implementation of a HPCT could be observed in an observational study.12 However, cross-sectional studies are less
eligible to explore the association as data are collected
only at one time. Cohort studies are more useful in this
situation.
Experimental studies are the only design to assess
causal relationships. There are different types of RCT:
classical ones like parallel groups, crossover and cluster
randomisation and, more recently, developed methodologies like a delayed intervention RCTs or a patient preferences design.
The quasi-experimental design is interventional.
Because there is no randomisation, selection bias becomes
an issue. In general, its limitations are more related to
observational studies.13 The before-after design is the
most widely used quasi-experimental design, but it is
very weak without a control group and time series data.

Evaluation of a HPCT
A HPCT is a multi-professional service that provides specialist palliative care through advisory, educational and
direct care to patients and their families within the acute
hospital setting. The team usually includes a specialist
nurse and a consultant in palliative medicine with support
from social workers, chaplains and pharmacists.14 Even

though the usefulness of a HPCT seems to be obvious,
there is still a lack of evidence regarding efficacy and effectiveness. A systematic review in 2002 found only nine
(plus four with broader intervention) evaluation studies
of a HPCT, which show a small benefit and a wide
range of methodological problems.8 There was a ‘paucity
of good evaluation, of any comparative design, in this
field’, and further, well-designed studies with good validity are needed.
Most of the evaluation studies of HPCTs are effectiveness trials with observational designs,8,12,14–18 as previously mentioned, only two are RCTs.19,20

Difficulties in evaluation of HPCT and in
palliative care
However, there are multiple difficulties and pitfalls for an
evidence-based approach in evaluating a HPCT.2,6,21,22
First, the complex nature of a HPCT as a health service
is one of the reasons for difficulty in designing and evaluating such an intervention (Table 2).
The complex nature of a HPCT derived from many
reasons, such as different professionals and different
investigations. Regarding a team with nurses, physician
and social workers, a study has to take into account the
different backgrounds, education, responsibilities and
functions of the team members.23 Also, the study design
must consider the different kinds of intervention delivered
by a HPCT (e.g., drugs and communication skills), how
they influence the outcome and how to measure them.
Because of heterogeneity regarding settings, experiences,
training, etc. and lack of standardisation, it is very difficult to compare different HPCTs; hence the need for careful definition.8
Second, difficulties in evaluation arise because of the
sensitive field of palliative care, leading to many problems
for conducting a study (Table 3).
Patients with palliative care needs are a very vulnerable
patient group with some delicate characteristics and difficulties for research. Heterogeneity in diagnoses and stages
of diseases make standardisation and definition difficult,

Table 1 Types of epidemiological study designs
Types of study

Artificial manipulation of the
study factor

Randomisation

Study designs

Observational
Quasi-experimental
Experimental

No
Yes
Yes

No
No
Yes

Cross sectional or cohort
Before-after
RCT

RCT, randomised control trial.
Amended Table from: Constantini M and Higginson IJ. Experimental and quasi-experimental designs. In: AddingtonHall JM, et al. Research Methods in Palliative Care. 1ed. Oxford: Oxford University Press; 2007. Page 86, Table 6.1 (by
permission of Oxford University Press).
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Table 2 Complex nature of health services (e.g. HPCT)
Health service

HPCT

Different professionals
Different investigations
Different settings and organisations
Different components in outcomes and outcome
measurements
Difficult to standardise the intervention for comparison
and replication

Physicians, nurses, social workers, volunteers, etc.
Medication, education, support, communication, etc.
Public or private hospitals, etc.
Quantitative and qualitative data; lack of valid measurement tools in
palliative care
Differences in settings, experiences, training, personal characteristics,
commitment, etc.

HPCT, hospital palliative care team.

along with finding appropriate control groups and avoiding contamination.19 The high attrition rate and the very
limited life expectancy combined with a stressful situation
and time at the end of life lead to difficulties in recruitment and often to a small sample size.6 Patients with
cognitive impairment and the large variation of disease
trajectories with rapid deterioration, changes and fluctuating course often result in substantial loss of data.2 The
holistic approach of palliative care and its services cause
some problems in defining clear outcomes and finding
valid measurements.2 Table 3 summarises the problems
in the field of palliative care, which are discussed in
depth elsewhere, for example, Grande and Todd give a
comprehensive overview.22

Randomisation
Randomisation is the allocation of individuals to groups
(e.g., intervention and control group) by chance to ensure
similarity between the groups.24 If the sample size is large
enough, randomisation is the most effective way to distribute all confounders equally between the groups to
relate the differences in the results to the intervention
alone. From an ethical point of view, neither interventions
(neither the new intervention nor the standard treatment)
should be proven superior; there must be scientific uncertainty (so called ‘equipoise’).
A recent non-systematic review found only a few randomised studies in palliative care (22/539 total studies).5

Two older systematic reviews explore 11 RCTs in palliative care with various interventions (service, consultations, chemotherapy, etc.) of which two failed to
complete.2,25 The main reason for the opposition of
patients, carers and professionals (referral source) to randomisation is the belief that allocation by chance is unethical for patients at the end of their life. Many people
believe (non-scientifically) that, for example, being cared
by a new HPCT will be better than without such care.
Therefore, ‘equipoise’ does not exist and randomisation
is refused either by the participants or by those referring
them into the study.6 The priorities of professionals for
further care of the patient provide another pressure
against allocation by chance. Providing a delayed intervention (the control group with a waiting list achieves
the new intervention as well but later) has been proposed
as an alternative to maintain randomisation and encourage participation.26 One of the RCTs in evaluation of
HPCT used a cluster randomisation by randomising practices with their registered patients and not the patients
directly.19 Using this approach, they recruited a large
number of patients in their trial. The other RCT in evaluation of HPCT used an unequal ratio (2:1) for randomisation to improve recruitment into the intervention arm.20
However, only 38% of potential patients participated and
the randomised groups were not representative when
compared with the non-randomised group; nonparticipants were less well and had a shorter survival
time. Both studies failed to demonstrate a distinct
improvement following the intervention. In conclusion,
the evaluation of a palliative care service with a RCT is

Table 3 Difficulties in the field of palliative care
Problem

Examples in palliative care

Failure in recruitment
Difficulties in selection
Ethical problems
Difficulties in measurement

Opposition to randomisation by patients and professionals
Heterogeneity of palliative patients, attrition, instable course of disease at the end of life
Randomisation of dying patients
Distress and cognitive impairment of palliative patients in completing questionnaires or
interviews
Appropriate control group, complex outcomes like quality of life or satisfaction, lack of
validity of measurement tools
Between intervention and control group in the process of care, influences of personal
characteristics of the team members or the researcher, problems with blinding

Difficulties in design
Contamination
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complicated by several dilemmas and much more challenging than the investigation of a drug.
Two alternatives might serve as a solution to overcome
this problem. On the one hand, the Medical Research
Council framework for the evaluation of complex interventions was developed to help researchers to design a
new complex intervention like a health service, ensuring
high internal and external validity by usage of RCTs and
to attend them throughout the research process.21 One of
us is currently using this framework in the field of palliative care to assess a new service for patients with multiple
sclerosis and palliative care needs26 and for patients with
intractable dyspnoea.27 The framework is discussed
elsewhere.28
In contrast, if a RCT is not feasible or possible to conduct, a well-designed, quasi-experimental study like the
before-after design might be an alternative in evaluating
palliative care services.

Before-after study design
The design is characterised by two measurement points or
periods of time: one before and one after the intervention.
Therefore, it is called a pretest-posttest design. In the classical design, two groups are compared on an institutional
level, for example, the quality of care of dying patients in
a general hospital is compared before and after the implementation of an inpatient palliative care program during a
period of 6 months.23 A control group is essential to
strengthen the validity.29 The before-after study design is
mainly used for interventions like educational programs,30
implementation of guidelines,31 assessment tools,32 health
services23 or new orders and laws.33
However, there are pros and weaknesses of the beforeafter study design.
The greatest advantage is the experimental character
without randomisation. Therefore, it is possible to include
all patients at one institution in the experimental group so
that they can all achieve the new service or intervention.
For example, setting up a new care program and including
all patients who need the new service and evaluating the
service by comparing a measurement before and after the
implementation.23 Furthermore, the before-after study
design is more feasible and much less expensive and time
consuming compare with a RCT.
However, limitations of the design are responsible for
the low statistical significance of the association between
the intervention and its outcomes, leading to only very
cautious interpretations and conclusions. The internal
validity of the before-after design is weakened by some
specific and general methodological problems.
First, secular (or temporal) trends mean a change over a
period of time as a general development independently

from the intervention, which could itself explain the change
in the measured outcomes.24 Secular trends are estimated
as ‘potentially the greatest threat to the validity of beforeafter studies’.33 As an example, the evaluation of an intervention to reduce terminal hospitalisations would have to
take into account the general trend of hospitalisations near
to death.34 The most frequently used before-after design
without control group is very vulnerable to this confounder
in not allowing for control over this external effect.
Second, regression to the mean is the tendency of individuals at the extreme or outliners to have values nearer to
the mean of the general population on repeated
measurements.24 For example, without any intervention,
a very low level of palliative care knowledge tends to
improve solely as a consequence of general improvement
in palliative care knowledge.17
Third, bias is the deviation of results from the truth as a
systematic error.24 It is an incorrect estimate of the outcome of interest. A lot of different types of bias exist, but
they can be classified mainly in two groups: selection bias
and measurement bias (synonym information or observational bias). Selection bias is the systematic difference in
characteristics between those who take part in a study and
those who do not, for example, the difference in stages of
the disease after a non-representative recruitment of only
38% of potential patients in evaluation of a HPCT.20
Measurement bias arises from inaccurate measurements
or classification of subjects or outcomes, for example, to
define and measure the quality of end-of-life care by determining the documented order of opioid medication.23
Fourth, confounding is a situation in which a measure
of the effect of an exposure on risk is distorted because of
the association of exposure with another factor that influences the outcome under study.24 Confounders are extraneous variables that, if uncontrolled for, affect the dependent variable, for example, the setting up of a different
palliative care service within the study area by an external
charity while evaluating a coordinating care service for
terminally ill cancer patients, which substantially influences the control group.19

Methodological implications and strategies
How to deal with the different weaknesses of the beforeafter study design?
Diverse strategies can be applied to strengthen the
validity, useful for the before-after study design, but feasible for all designs in evaluation of HPCTs (see Table 4).
Randomisation is the most effective strategy to overcome
all the potential weaknesses in the before-after study
design.
In the analysis of a before-after study, it is also necessary to detect all potential bias36 and to assess the extent

Before-after study design

5

Table 4 Checklist of methodological strategies
Potential weakness

Is there a risk that the change over
time could be explained by…

Strategies to reduce weakness – what to do?

Secular trend

…the general development independent from the
intervention?
…the tendency of individuals at the extreme to
have values nearer the mean of the population
on repeated measurements?
...differences in characteristics between those who
take part in a study and those who do not?
…systematic error measurements or classification
of subjects or outcomes?

Control group or time series29
Minimise the duration of monitoring
Control group or time series

Regression of the mean

Selection bias
Measurement bias

Confounding

…an extraneous variable that affects the
dependent variable?

Comparable groups ‘before’ – ‘after’
Equal periods of monitoring, in length (e.g.,
6 months) and chronology (January–June)34
Standardised assessment and valid measurement
tools (e.g., STAS* or audits)16,35
Prospective approach
Blinding measurements
Matching (by age, gender, education, etc.)
Restriction (excludes known confounders)

* STAS, support team assessment schedule.

and direction of bias if possible. In the discussion part, the
bias and confounders with their direction of influence
should be considered with reference to the hypothesis.
Stratification of the sample (e.g., in age groups) allows
reduction in confounding. There are some other methods
to avoid systematic errors like the ‘intention to treat’ analysis or the ‘multivariate analysis’.

Conclusion
In palliative care research, there is a need for more rigorous studies to improve evidence. In agreement with
Kaasa, et al.5 we would like to encourage clinicians and
researcher to discuss methodological issues frequently and
collaborate on debating pitfalls and problems in research.
We recommend using a RCT to evaluate an intervention
whenever it is appropriate and feasible because it is still
the most effective way to control and reduce bias. As discussed, in particular for the evaluation of a complex intervention in the field of palliative care, like a HPCT, the
before-after study design could be an appropriate alternative. However, this design has limitations that need extra
precautions in conducting and interpretation of the study.
Therefore, some specific strategies (i.e., having a control
group, time series, valid outcome measures, etc.) to control and minimise secular trends, bias and confounders are
required, which will help to strengthen the validity in further research of this approach.
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