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Improving the delivery and organisation

of mental health services: beyond

the conventional randomised controlled trial

SIMON GILBODY and PAULA WHITTY

Background Thereis an ethical
imperative to evaluate service and policy
initiatives, such as those highlighted in
the recent National Service Framework,
just as there is to evaluate individual
treatments.

Aims To outline the best methods
available for evaluating the delivery and

organisation of mental health services.

Method We present a narrative
methodological overview, using salient
examples from mental health services

research.

Results Cluster randomised studies
involve the random allocation of groups of
clinicians, clinical teams or hospitals rather
than individual patients, and produce the
least biased evaluation of mental health
policy, organisation or service delivery.
Where randomisation is impossible or
impractical (often when services or
policies are already implemented), then
quasi-experimental designs can be used.
Such designs have both strengths and
many potential flaws.

Conclusions The gold standard
remains the randomised trial, but with due
consideration to the unit of randomisation.
Use of quasi-experimental designs can

be justified in certain circumstances but
should be attempted and interpreted

with caution.
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Research in mental health should address
questions relating to the best methods of
organising and delivering services, and not
just questions relating to drug treatments
or psychological therapies. This issue is
particularly important at the moment for
two reasons. First, there are major gaps in
the evidential basis of core policy recom-
mendations such as those contained in the
Mental Health National Service Framework
(NSF) (Secretary of State for Health, 1999;
Tyrer, 1999). Second, the National Health
Service (NHS) Research and Development
programme has been restructured recently
into two main streams of funding:
Health Technology Assessment (HTA) and
Service Delivery and Organisation (SDO)
(Department of Health, 2000). The SDO
has carried out a ‘listening exercise’ to iden-
tify NHS priorities for its activity, and the
Mental Health NSF was one of the areas
identified (National Co-ordinating Centre
for NHS Service Delivery and Organisation
Research and Development, 2000).

METHODS FOR
EVALUATING MENTAL
HEALTH SERVICE DELIVERY
AND ORGANISATION

This article aims to review, using salient
examples, the most robust randomised and
quasi-experimental study designs available
for evaluating the delivery and organisation
of mental health services. The principal
study designs covered here are:

(a) cluster randomised controlled trials
(RCTs);

(b) ‘controlled before and after’ (CBA)
studies;

(c) interrupted time series (ITS) studies.

Given the particular importance of the
cluster RCT (Ukoumunne et al, 1999b),
we cover the methodological
involved in this design in the most detail.

issues

REVIEW ARTICLE

Cluster randomised
controlled trials

Randomisation has rightly remained the
most robust method of eliminating selec-
tion bias and judging the true value of inter-
ventions in mental health (World Health
Organization, 1991), as in all health care
(Sackett et al, 1991). For questions relating
to the best method of delivering and organ-
ising mental health services or about the
best method of changing clinical practice
for the better (Wells, 1999), randomisation
still may be appropriate but it becomes either
impossible or inappropriate to randomise
individuals (Campbell et al, 2000a). Instead
it is individual hospitals, geographical areas,
clinical teams or groups of clinicians and,
consequently, all the patients they treat,
that should be randomised. When ‘clusters’
of individuals are randomised in this way,
there are profound implications for the
design and analysis of studies that are only
just beginning to be realised (Campbell &
Grimshaw, 1998).

There are sound theoretical, ethical
and practical reasons why clustering should
occur in mental health services research,
which the following examples serve to illus-
trate. First, innovative methods of deliver-
ing a service often can be offered only at
the level of the hospital or general practice
(Buck & Donner, 1982; Gail et al, 1996).
For example, if a new specialist outreach
service for the management of deliberate
self-harm were to be instituted in a hospital
where the previous policy was one of usual
care and non-compliance with national
guidelines (Hawton & James, 1995), then
it would be difficult to ask individual clin-
icians to randomise their individual patients
to receive this service. However, from a
policy perspective, given alternative models
of intervention for this group (Hawton et
al, 1998), it is important to judge the true
clinical and cost effectiveness of this policy.
The most rigorous way to establish this is to
randomise individual hospitals to introduce
this service or to continue with their current
model of service delivery. Similarly, efforts
to examine the true value of counsellors in
general practice have shown that it can be
difficult to get general practitioners (GPs)
to randomise their patients to receive coun-
selling or usual care, resulting in recruit-
ment problems to apparently well-planned
trials (Fairhurst & Dorwick, 1996). A prac-
tical solution is to randomise individual GPs
or practices to receive a counsellor if studies
are to be feasible and sufficiently powered.
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A second good reason to randomise
clinicians rather than their individual
patients is the problem of ‘contamination’
between subjects (Buck & Donner, 1982).
This is especially problematic when evalu-
ating behavioural interventions designed
to change clinical practice, such as practice
guidelines (NHS Centre for Reviews and
Dissemination, 1994). For example, when
evaluating interventions designed to encour-
age GPs to recognise and appropriately
manage depression, it is difficult for them
to switch on this skill for one patient and then
resume usual practice for the next patient.
Hence, individual GPs (or practices) must
be randomised to give this intervention.

What are the implications
of randomisation by cluster?

The main implication is the larger sample
size required for cluster trials. It should be
self-evident that people in clusters will
share similarities. For example, people in
one geographical hospital catchment area
will be more similar to each other than
they are to other people in another area, by
reason of geographical variations in case
mix measures, such as affluence, depriva-
tion, age and ethnic mix (Rice & Leyland,
1996; Smith et al, 1996). Equally, general
practices in the same geographical area may
attract different patient profiles by virtue
of the ethnicity, gender or ethos of their
GPs. Such socio-demographic and practice
style variables are potentially related to
health need and outcomes of treatment for
these clusters of patients (Rice & Leyland,
1996).

Conventional statistical methods assume
that individual observations and responses
are, in fact, independent of each other.
Consequently, when clustering occurs and
there is an intracluster correlation of vari-
ables associated with outcome, then cal-
culations such as sample size, assessments
of power and judgements of statistical sig-
nificance cease to be valid (Kerry & Bland,
1998b,c). When intracluster correlation is
present and this is ignored by analysing at
the individual patient level, then necessary
sample size is underestimated and signifi-
cance is overestimated, making type I and
type II errors more likely. This is often
called a ‘unit-of-analysis error’ (Whiting-
O’Keefe et al, 1984; Divine et al, 1992).

How to cope with clustering

The key advantage of randomised studies is
that group allocation occurs according to

the play of chance and both known and
unknown confounding variables in the
long run will be evenly distributed, thus
minimising baseline differences. However,
when there are relatively few clusters such
as individual hospitals or practices to be
randomised, then the chances of baseline
imbalances arising by chance alone increase
dramatically. This can be anticipated by the
use of matched pairs, whereby clusters are
matched according to known variables
associated with outcome and one cluster
from each pair is allocated to a group
according to a random process (Meinert,
1986).

The effect of clustering and correlation
of outcomes also needs to be accounted
for in the design and analysis of both ran-
domised and non-randomised studies (Buck
& Donner, 1982), although researchers
rarely appreciate this (Donner et al, 1990;
Simpson et al, 1995; Campbell et al,
200056). Randomised trials in mental health
(both cluster and non-cluster) thus far have
been generally underpowered and have
shown poor consideration of sample size
requirements (Hotopf et al, 1997; Thornley
& Adams, 1998). When estimating neces-
sary sample sizes and analysing the results
of cluster trials, then two components
must be considered — the level of variation
within clusters and the level of variation
between clusters. These factors are com-
bined in an important statistic known as
the intraclass correlation coefficient (often
referred to as the ICC or p) (Kerry & Bland,
1998a), which is used to inflate the sample
size estimate required to achieve a statistical
power and to reduce the precision of con-
fidence intervals obtained by traditional
statistical analysis (Donner & Klar, 1994).
The Appendix shows the statistical consid-
erations used in calculating and inflating
sample size for clustered studies.

The value of p is between 0 and 1 and
its potential influence can be appreciated
by the following two hypothetical exam-
ples. When p=0 there is no intraclass corre-
lation in outcomes and individuals can be
treated as independent, traditional sample
size calculations are valid and no inflation
of sample size is required. However, when
there is perfect intraclass correlation of out-
comes and p=1, then each cluster must be
considered as an independent unit of analy-
sis. Hence, there will need to be as many
clusters as there would need to be individ-
ual patients stipulated from traditional
power calculations. In practice, the mini-
mum sample size (in terms of total numbers

of individual patients) required to produce
a sufficiently powered cluster study tends
to be about twice that required for a non-
cluster trial (Campbell & Grimshaw,
1998).

Unfortunately, there is a poor level of
knowledge of the importance of intraclass
correlation and it is rarely accounted for
in design or analysis (Donner et al, 1990).
Similarly, sample size estimates require a
prior knowledge of p, and this can be
obtained only from research publications
(Kerry & Bland, 1998¢). A survey of major
biomedical publications shows that this is
rarely reported by authors of any type of
study, including those relating to mental
health (Donner et al, 1990; Ukoumunne et
al, 1999b). Calls therefore have been made
to remedy this situation (Elbourne, 1997)
by amendments to the CONSORT state-
ment on the proper reporting of clinical
trials (Begg et al, 1996). Additionally, a
database of ICC values recently has been
initiated (Ukoumunne et al, 1999b).

Cluster randomised studies share more
similarities than differences with individual-
ised RCTs. For example, the problems of
biased assessment of outcome are the same
in clustered studies as in individualised
studies, and blinded assessment of outcome
at the level of the individual patient by
those unconnected with the delivery of the
service under evaluation always should be
attempted when this is required. However,
some service-based interventions tend to
focus upon administrative outcomes (such
as readmission or length of stay), and in these
cases blinding is often neither necessary nor
possible.

Two examples

The importance of clustering and the
challenges that this poses are best illu-
strated by considering two examples from
the psychiatric literature.

Routine screening for emotional disorders by
GPs. The knowledge that GPs frequently
fail to recognise common disorders such
as depression has led some to suggest that
well-evaluated screening and outcome
questionnaires such as the General Health
Questionnaire (GHQ) should be adminis-
tered to primary care patients and their
results fed back to clinicians (Johnstone &
Goldberg, 1976). Although the psychometric
properties of the GHQ are well known
(Goldberg & Williams, 1988), the degree

to which the information provided by this



test actually changes clinician behaviour is
less clear (Rand et al, 1988). On the face
of it, a simple patient-completed test
would seem a useful addition to clinical
management.

A potentially informative study is there-
fore that by Hoeper et al (1984) of 2000
US primary care attenders who completed
the GHQ in the waiting room. Half of these
patients were randomised to have their GHQ
score fed back to their GP, whereas the
other half had their GHQ scores withheld.
Individual patients were the unit of ran-
domisation, and individual GPs saw both
patients with GHQ scores and patients
without. The authors found that GHQ
feedback had minimal effect on the clinical
recognition of depression, and concluded
that the strategy was of little benefit as a
policy (Hoeper et al, 1984). However, feed-
back for some patients may have influ-
enced the management of depression for
all patients. The negative outcome of this
study therefore is difficult to interpret,
given the potential cross-contamination that
might have occurred (Gilbody et al, 2001).
A more robust design would have random-
ised GPs and included clustering effects in
the design and analysis.

Evaluating routine guideline implementation
strategies. Practice guidelines and educa-
tional interventions provide an alternative
strategy in improving the management of
depression in primary care (Katon et al,
1995). The Hampshire Depression Project
(Thompson et al, 2000) evaluated this
approach among UK GPs. The authors ran-
domised practices, stratifying them accord-
ing to important variables that determine
mental health practice, including fund-
holding status and resources available to
treat mental illness.

An important outcome was an improve-
ment in patients’ depression symptoma-
tology. Conventional power calculations
indicated that to detect an improvement at
follow-up from 40% in the control group
to 50% in the intervention group, 400
patients would be required to achieve 80%
power at 5% significance. This conventional
power calculation takes no account of clus-
tering, and to adjust this they took a best
estimate of the effect of clustering from a
study of
cardiovascular risk factors (Family Heart
Study Group, 1994). A power calculation
these data inflated the

primary-care-based screening

incorporating

necessary sample size by a factor of 1.48
up to 590 patients.

In analysing patient improvement data,
the authors found there to be a very low
level of intraclass correlation that required
no adjustment. However, another important
trial end-point was the clinicians’ sensitivity
and specificity with which they detected
depression, which was correlated within
clusters. This required adjustment to avoid
overoptimistic estimates of statistical sig-
nificance or unduly narrow confidence
intervals. The authors found no benefit
for educational interventions to implement
guidelines, and used a robust design and
appropriate analysis to reach this con-
clusion. Further, by publishing their ICCs,
they have made the data available for
others to calculate sample sizes in future
studies.

Quasi-experimental designs

There are also situations where RCTs (indi-
vidualised or cluster) are not appropriate
for answering questions about the organisa-
tion and delivery of health services (Black,
1996). For example, a new service may
already have been implemented or there
may be too few organisational units avail-
able to randomise (Jacobs et al, 1986). In
these cases a robust non-randomised (Black
et al, 1998) or ‘quasi-experimental’ evalua-
tion design still can produce valid results
(Campbell & Stanley, 1966; Cook &
Campbell, 1979). However, researchers
and decision-makers need to be aware of
their strengths and weaknesses.

Quasi-experiments evaluate the effects
of an intervention without using rando-
misation to create the comparisons from
which the effects are inferred (Ukoumunne
et al, 1999a). Two basic types of quasi-
experimental study design usually are dis-
tinguished: ‘non-equivalent group’ and
‘interrupted time series’ designs (Cook &
Campbell, 1979). The best-known non-
equivalent group design with (potentially)
reasonable validity is the “treated group
untreated group pre-test post-test design”
(Cook & Campbell, 1979), better known
as the CBA study.

‘Controlled before and after’ studies

These are studies in which the responses of an
intervention group and a non-randomised
comparison (control) group are measured
before and after an intervention (Cook &
Campbell, 1979). The CBA design is

ORGANISATION OF MENTAL HEALTH SERVICES

probably the best alternative to a clustered
RCT for evaluating an organisational inter-
vention when control groups are available
but randomisation is either impossible or
inappropriate — although some would argue
that where a CBA study is undertaken a
clustered RCT probably would have been
possible (Campbell et al, 1999). The con-
trol group needs to be chosen carefully to
ensure comparability with the study group
at baseline (NHS Centre for Reviews and
Dissemination, 1994) and that similar trends
and changes are likely to be experienced
throughout the duration of the study
(Campbell et al, 1999). Clearly, there is
potential for bias and confounding (an alter-
native explanation for the outcome) in the
estimate of effectiveness from such study
designs owing to the non-randomised con-
trol group (Cook & Campbell, 1979).
However, the key with all non-randomised
designs is to try to anticipate all the possible
threats to internal validity, and either select
the control group accordingly and/or
measure the factors concerned in both the
intervention and control groups, controlling
for these in the analysis. Stratification
according to important prognostic factors
also can reduce bias in this type of study
(Ukoumunne et al, 1999b).

There remains an ongoing debate
about the relative merits of randomised
and non-randomised studies in producing
unbiased estimates of effect, and a recent
systematic review has demonstrated that
non-randomised study designs can produce
similar results (McKee et al, 1998; Reeves
et al, 1998), provided that the studies are
well-designed, analysed.
However, this assertion has yet to be

executed and

examined in mental health. Also, many of
the advantages argued for observational
studies in general (including the potential
for greater external validity because more
‘real-world’ scenarios can be accommo-
dated in the study design; Black, 1996) are
equally applicable to CBA studies.

Many of the organisational inter-
ventions in the mental health NSF, currently
being implemented without an evidence
base, could be evaluated with a CBA design.
For example, the staggered introduction of
crisis intervention services would be an
ideal opportunity if suitable control groups
can be identified among the ‘late imple-
menters’. However, a recent example of a
CBA design within the UK mental health
field - the PRiSM Psychosis Study of the
Role of Community Mental Health Teams
(Thornicroft et al, 1998) — highlights the
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importance of design and execution issues if
a CBA study is to produce interpretable
findings. The fundamental problems with
the design of this study — a poorly matched
control group and non-contemporaneous
data collection in intervention and control
groups (Marshall ez al, 1999) - led its
critics to call for a well-designed RCT in a
UK setting. Although a (cluster) RCT may
well be desirable, there is no reason why a
well-designed CBA could not provide some
of the answers on the effectiveness of com-
munity mental health teams and case
management in a UK setting.

The CBA design has been most convin-
cingly used in US mental health services
research, where large administrative and
quality assurance databases exist of patient
outcomes collected routinely on a service-
wide basis. These have been used, for exam-
ple, to evaluate case management (Lam &
Rosenheck, 1999) and the adverse conse-
quences of mental health reimbursement
cutbacks in US insurance plans (Rosenheck
et al, 1999). However, in the UK, character-
ising and outcome data are rarely collected
routinely. If similarly sophisticated informa-
tion systems do become available in the UK,
then there is the potential for cohort and
CBA studies to become easier to conduct.

Interrupted time series studies

In the ITS design, multiple observations are
made within a single group before and after
an intervention is implemented (Cook &
Campbell, 1979). In this case, the ‘control’
observations are those made before the
intervention is implemented (Ukoumunne
et al, 1999b). Because the strength of the
design is in the ability to take trends over
time into account, as a general rule, studies
should include more than three obser-
vations both before and after an inter-
vention to give interpretable
(Ukoumunne et al, 1999b).

Time series analyses are particularly
useful for evaluating the effects of an inter-

results

vention when it is not possible to identify
an appropriate control group (Campbell et
al, 1999). This study design has been used
to evaluate the impact of wide dissemination
of information on the more rational use
of newer antidepressants (Mason et al,
1998) and also could be used to evaluate
the impact on prescribing and practice of the
dissemination of national guidelines, such as
those planned by the National Institute for
Clinical Excellence (NICE) on atypical anti-
psychotic medication. Time series analyses

can detect whether an intervention has
had an effect significantly greater than the
underlying trend (Cook & Campbell,
1979). The main problem with the design
is that it does not protect against the effects
of other events occurring at the same time as
the intervention of interest, which could also
affect performance on the study measures.
However, there are several variants on the
basic design that can help to overcome this
problem, including (Cook & Campbell,
1979):

a) where it is possible to include a control
p
group in the time series;

(b) measuring other variables over time to
indicate the likely influence, or not, of
other events;

(c) ‘staggered’ time series (where this is
possible).

The statistical analysis of ITSs is particularly
complex, however, and interested readers
are advised to seek expert help if they want
to carry out this type of study.

Conclusions

In summary, the strength of quasi-
experimental study designs lies in their
‘real-world’ applicability: not only may
they be the only possible evaluation design
in many circumstances, but their findings
may be more generalisable. The key is to
use study designs that produce interpretable
findings, such as those described here, and to
avoid, for example, studies of single groups
without control groups or without repeated
pre- and post-intervention observations
(Ukoumunne et al, 1999b). However, even
in the best designed and executed studies,
where potential confounders are controlled
for in the design and analysis, the possibility
of bias from residual or unknown
confounders remains. For this reason, the
gold-standard evaluation design for organi-
sational interventions is the clustered RCT
and a quasi-experimental design should be

undertaken only when its use can be justified.

DISCUSSION

There are important questions in mental
health regarding the best methods of imple-
menting services or improving clinical care.
The NSF for mental health (Secretary of State
for Health, 1999) makes explicit that the
implementation of this framework will be
shaped by ‘“evidence of clinical and cost
effectiveness of mental health services”. Such
evidence will come only from appropriately

designed evaluations of policy or imple-
mentation strategies conducted in routine
care settings. Cluster-based studies remain
the gold standard in evaluating many organi-
sational and policy initiatives (Ukoumunne
et al, 1999b) and should form the corner-
stone of the evidence base for mental health
care. However, cluster-based studies may be
neither feasible nor possible, particularly
where implementation precedes evaluation,
as is the case in the NSF (Tyrer, 1999) and
with other policy initiatives in other health
service areas (Aday et al, 1998).

It is clear that mental health policy will
continue to be made in the absence of a clear
evidence base, and a pragmatic response of
researchers should be an ability to use
experimental designs that may be neither
their first choice nor the most robust. There
are settings where quasi-experimental study
designs may be the only option for evalu-
ating many of the organisational issues in
the NSF. It is timely that specific funds
have been allocated alongside the NSF to
set up an SDO research and development
programme, with a specific remit to exam-
ine mental health (Secretary of State for
Health, 1999). It remains to be seen whether
governments and health policy makers
will be prepared to act on the basis of this
research, in order to ensure that health
policy is truly shaped by evidence. Clearly
this evidence will not be in the form of the
conventional individualised RCT, where
this has hitherto been regarded as the gold
standard in the hierarchy of evidence. The
problem remains that health care decisions
often are not based on the best evidence
(randomised or otherwise), and translating
evidence into practice and policy remains
a challenge for all health care (NHS Centre
for Reviews and Dissemination, 1999;
Lawrie et al, 2001).

APPENDIX

Intraclass correlation and
the design effect

A technical definition of the intraclass correlation (p)
is the proportion of the true variation in the out-
come that can be attributed to differences between
clusters:

o2
R )

Gy + oy,
where o is the between-cluster variance com-
ponent and o2 is the within-cluster variance
component.

In order to take account of between-cluster
variation in sample size estimation, hypothesis testing
and confidence interval estimation, the variance term



in standard statistical formulae must be increased by
the design effect. The most commonly used formula
for design effect estimation is given by:

Design effect =1 + (n— |)p

where n is the average cluster size. It follows from
this equation that the larger the average cluster size,
the larger the design effect. In the case of sample
size estimation, conventional sample size calculations
will need to be inflated by the design effect. Similarly,
for large clusters, such as health authority popu-
lation or hospital catchment areas, the design effect
will be large even for very low levels of intraclass
correlation. For a useful technical summary, see
Ukoumunne et al (1999b).
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