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Assessing the evidence on case management

S. ). ZIGURAS, G.W. STUART and A. C. JACKSON

Background Evidence ontheimpactof

case management is contradictory.

Aims To discuss two different
systematic reviews (one conducted by the
authors and one conducted through the
Cochrane collaboration) that came to
contradictory conclusions about the
impact of case management in mental

health services.

Method We summarised the findings
of the two reviews with respect to case
management effectiveness, examined key
methodological differences between the
two approaches and discuss the impact of
these on the validity of the results.

Results The differences in conclusions
between the two reviews result from the
differences in inclusion criteria, namely
non-randomised trials, data from
unpublished scales and data from variables
with skewed distributions. The theoretical
and empirical effects of these are
discussed.

Conclusions Systematic reviewers
may face a trade-off between the
application of strict criteria for the
inclusion of studies and the amount of data
available for analysis and hence statistical
power. The available research suggests
that case management is generally

effective.
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The search for evidence of the effectiveness
of interventions in medicine and the health
sciences has a history dating back to the
middle ages (Lancaster, 1994). Following
the work of Fisher (1935) in theorising
the design of the randomised controlled
trial (RCT) as the most important method
for establishing causality of interventions,
RCTs have become widely used in medicine
and increasingly so in the behavioural
sciences and social programme evaluation
fields. However, RCTs produce equivocal
results due to lack of statistical power,
sampling error, measurement error, differ-
ent statistical techniques, heterogeneity of
interventions and confounding variables
(Cook & Campbell, 1979; Rosenthal,
1984; Hedges & Olkin, 1985; Cohen,
1988; Cook et al, 1992). In order to over-
come the limitations of individual studies
and the difficulties in qualitatively com-
bining the results from many studies, the
use of systematic reviews that include the
statistical technique of ‘meta-analysis’ has
become widespread. Meta-analytical tech-
niques were developed during the 1960s
and 1970s but became well known with
the publication of the systematic review of
the effectiveness of psychotherapy by Glass,
McGaw & Smith (1981).

SYSTEMATIC REVIEWS

Systematic reviews attempt to combine
research findings as objectively as possible
and are used across many areas of medicine
(e.g. Andrews & Harvey, 1981; Shadish,
1992; Peipert & Bracken, 1997; Goodman,
1998; Booth, 1999). Briefly, key steps
involve operationalising the variables to
be examined, specifying study inclusion
criteria, searching for studies that meet
these criteria, calculating ‘effect sizes’ (i.e.
the size of the difference in outcomes for
intervention and control groups) for the
domains being examined, combining effect
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sizes across studies and examining the
results for possible bias (Glass et al, 1981;
Rosenthal, 1984; Hedges & Olkin, 1985;
Cooper, 1989; Cook et al, 1992; Cooper
& Hedges, 1994).

In the early 1990s the Cochrane colla-
boration was established in the UK to facil-
itate systematic reviews of the efficacy of
health interventions. The Cochrane data-
base of systematic reviews has become the
‘gold standard’ of evidence for many in
the health field, and these reviews have
been described as ‘providing the highest
levels of evidence ever achieved on the effi-
cacy of preventive, therapeutic and rehabi-
litative regimens’ (Sackett & Rosenberg,
1995, p. 623).

THE EFFECTIVENESS OF
MENTAL HEALTH CASE
MANAGEMENT

Case management is the ‘coordination,
integration and allocation of individualised
care within limited resources’ (Thornicroft,
1991) and it has been widely introduced in
mental health services (Onyett, 1992). Case
management includes the functions of:
psychosocial needs assessment; individual
care planning; referral and linking to
appropriate services or supports; ongoing
monitoring of the care plan; advocacy;
monitoring the client’s mental state; com-
pliance with medication and possible side-
effects; the establishment and maintenance
of a therapeutic relationship; and suppor-
tive counselling (Stein & Diamond, 1985;
Dincin, 1990; Chamberlain & Rapp,
1991; Draine, 1997; Drake et al, 1998).

A particularly controversial and much
debated Cochrane review was a meta-
analysis of the effectiveness of case manage-
ment in mental health services, conducted
by Marshall and colleagues (Marshall et
al, 1996). The conclusions of the 1996
Cochrane review were scathing:

‘These findings have important implications for
the UK government. Here the statutory intro-
duction of case management has been triply
unfortunate. First health and social services,
patients, and carers have been saddled with an
unproven intervention whose main effect is likely
to be a considerable increase in the demand for
hospital beds. Second, the obligatory nature of
the intervention is likely to impede attempts to
introduce superior alternatives, or to further
evaluate its effectiveness. Third, the intervention
has become a political policy and hence has
acquired a degree of support from vested inter-
ests whose motives for continuing to support
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the intervention are political rather than
scientific. (Marshall et al, 1996, p. 7)

Although the language was softened some-
what in an updated 1998 review, the
conclusions were similar:

‘In summary, therefore, case management is an
intervention of questionable value, to the extent
that it is doubtful whether it should be offered
by community psychiatric services. It is hard to
see how policy makers who subscribe to an evi-
dence-based approach can justify retaining case
management as ‘the cornerstone’ of community
mental health care.’ (Marshall et al, 1998, p. )

There have been some criticisms of
Marshall’s management
review. One argument was that its con-

clinical case

clusions for the ineffectiveness of clinical
case management relied too greatly on
increased admission being categorised as a
negative outcome, with the comment that
the impact on total length of hospitalisation
had not been reported (Parker, 1997).

It was also argued that the case
management programmes studied may not
have employed skilled or competent staff,
and that there was too little information
about the operation of the models in
practice to reach conclusions about case
management generally (Parker, 1997).
Although this may be true, the evidence
from those studies included could be
expected to provide some indication of the
programme’s effectiveness overall.

Not all
Marshall review have been dismissive.
Citing that review and one other study as
evidence, Tyrer was able to conclude that
clinical case management was ‘a profligate
model which is expensive, increases bed
use and separates professionals’ (Tyrer,
1998, p. 2). Parker argued that a ‘broader
review’ of elements of community psy-

commentaries citing the

chiatry, such as case management, was
necessary. In an attempt to widen the
examination of the effectiveness of case
management, our group conducted another
systematic review that reached conclusions
on a greater range of outcomes. The find-
ings of this review (Ziguras & Stuart,
2000) compared with the Cochrane review
are presented below, and some of the
methodological differences between the
two reviews are discussed.

COMPARISON OF
SYSTEMATIC REVIEWS

Marshall and colleagues analysed the effec-
tiveness of assertive community treatment

(ACT) and other models of case management
separately (we shall refer to these collectively
as ‘clinical case management’ because they
share many common features) (Marshall et
al, 1998; Marshall & Lockwood 1998).
The meta-analysis of the effectiveness of
ACT (Marshall & Lockwood, 1998) found
that ACT clients were more likely than clients
of standard care to remain in contact with
services, less likely to be admitted, spent less
time in hospital and had better outcomes on
accommodation status, employment and
satisfaction with services.

For clinical case management, the
authors were able to reach conclusions for
only two domains of outcome, using data
from 11 RCTs, and found that case
management increased the proportion of
clients admitted (although this is also
reported as increasing total admissions)
but decreased drop-out rates from mental
health services (Marshall et al, 1998).

Our review (Ziguras & Stuart, 2000)
came to conclusions about 11 domains of
outcome from 35 studies. We found that
ACT and clinical case management were
both effective in reducing symptoms of ill-
ness, improving social functioning, increas-
ing client and family satisfaction with
services and reducing client drop-out from
services. Both models appeared equally
effective in these areas. In contrast, ACT
reduced the number of admissions and pro-
portion of clients hospitalised, whereas
clinical case management increased both.
Both models reduced hospital days used
but ACT was significantly more effective
(Ziguras & Stuart, 2000).

Although these findings about clinical
case management initially appear to contra-
dict Marshall’s results, it should be noted
that the results were the same for the two
domains common to both analyses. That is,
both studies
management was effective in preventing
clients from dropping out from services,
and also led to a greater proportion of
clients being hospitalised. However, we
found a range of other domains in which
clinical case management was more effective
than standard care and concluded that it led
to small-to-moderate improvements in care
provided to people with a serious mental

found that clinical case

illness.

Our overall conclusions about the effec-
tiveness of case management were substan-
tially different: Marshall’s were primarily
negative, as cited above; ours were much
more positive. Given that we reviewed the
same body of research, how could we come
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to such different conclusions? There were
three key differences between Marshall’s
methods and our own, which are discussed
below.

Marshall et al included only studies
with randomised control groups, whereas
we included both RCTs and studies with
quasi-experimental designs (i.e. control
groups matched on certain characteristics
but not randomly allocated). In our own
analysis (Ziguras & Stuart, 2000), studies
were weighted by study quality using a
scale similar to that used by Glass et al
(1981). These categories were: random
assignment to conditions, with attrition less
than 20% (highest rating); random assign-
ment, with attrition greater than 20% or
differing between groups; well-designed
matching studies or analysis for covariance;
matching
procedures (lowest). The impact of in-
cluding matched trials versus RCTs (83%
of included studies used a RCT design) on
the effect sizes obtained was examined

and weak or non-existent

using a sensitivity analysis and the results
showed that the
randomised trials had not biased the overall

inclusion of non-

results.

A second difference between these
reviews was that Marshall et al excluded
domains of outcome that had not been
previously reported in a peer-reviewed
journal. On the other hand, we included
all measures, arguing that this would
increase the power of the analysis. We also
believed that the inclusion of measures
with lower reliability (assuming that
non-reported measures had lower reliabil-
ity) would lead to greater variance in the
outcome scores, thus lowering the effect
size found from intervention, a point also
made by Cohen (1988). We examined
the impact of this strategy and found
that the mean effect size for the non-
reported measures was lower than that
for the reported measures. This meant
that their inclusion had led probably to
the results underestimating the effective-
ness of case management, but none the
less provided important evidence against
the proposition that the case management
is ineffective.

The third difference in method was that
Marshall et al excluded studies that in-
cluded data with skewed, non-normal
distributions that had not been transformed
before being analysed using standard
parametric statistics (such as t-tests or F-
tests), whereas these were included in our
analysis.
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DISCUSSION

There were three key methodological
differences between the two reviews —
inclusion of quasi-experimental studies,
inclusion of domains using non-published
scales and parametric analysis of skewed
data. The effect of these differences on the
results is discussed below.

Randomised versus
non-randomised trials

Although RCTs are acknowledged to be a
superior form of evidence, there are many
reasons why they are not carried out in
practice. Ideally, one would only include
RCTs in a systematic review. If there are in-
sufficient RCTs to provide adequate data,
then including non-randomised studies can
be justified, especially as statistical methods
can be used to control for known con-
founding variables. Typologies of levels of
evidence used by many research institutions
acknowledge this point. Because Marshall
et al were only able to reach conclusions
for two domains of outcome, we decided
to examine the other available evidence,
at the same time being aware of the possible
bias that this may introduce.

We note that a similar approach was
taken by the Cochrane reviewers in relation
to randomisation of staff to intervention
and control groups. Because staff may be
more or less motivated, experienced or
competent, it is possible that the method
by which staff are allocated to pro-
grammes, such as self-selection, may bias
the results (e.g. because staff who choose
to participate in a new case management
programme may be more motivated in their
work). None of the studies included in
either review randomly allocated staff to
treatment and control conditions. How-
ever, if we were to argue that only studies
using random allocation to protect against
bias should be included, there would not
have been any studies available for review
at all. This is not a rationale per se for in-
cluding quasi-experimental studies, but it
does illustrate that the Cochrane reviewers
have also had to balance inclusion criteria
with the research available. A related issue
regarding hierarchically structured data-
sets is discussed below.

Some empirical evidence shows that
non-randomised trials tend to over-estimate
the effect of interventions (Kunz & Oxman,
1998), suggesting that a sensitivity analysis

(comparing the results obtained by includ-
ing and then excluding non-randomised
studies) should be conducted to examine
the effect of including studies of differing
quality. A sensitivity analysis in our review
showed the same trend for lower quality
studies to overestimate the effect size, but
also showed that, overall, their inclusion
did not alter the results of the meta-analysis.

Unpublished versus published
scales

Marshall et al excluded data from non-
published instruments; this is a reasonable
strategy, because measures that had not
been subject to peer review may have low
reliability or doubtful validity, although
publication itself does not guarantee instru-
ment quality. However, this strategy had
the disadvantage of further restricting the
number of studies included. Marshall et al
(2000) showed that trials were more likely
to report that an intervention was effective
when unpublished scales were used, com-
pared with the use of published scales,
and that this effect was more pronounced
in studies of non-pharmacological inter-
vention. They speculated that this may be
due to researchers adapting scales to find
significant results and that this was more
feasible when the scale was not already
published. In our review, we speculated
that unpublished instruments have lower
reliability rates and would therefore under-
estimate effect sizes; in fact, we found that
this was the case with the studies included.
However, a sensitivity analysis showed that
the inclusion of such scales did not bias the
overall findings. On the face of it, these
findings contradict those of Marshall et al
(2000) and suggest that further investiga-
tion of this question is required.

Skewed data

The third major methodological difference
between the two reviews was in the treat-
ment of data with skewed distributions.
Some statistics texts recommend the trans-
formation of skewed data before analysis,
but a better approach is to use statistical
methods for which the assumptions are
not violated by the data. Although skewed
data may lead to incorrect inferences in
some circumstances, the results of simula-
tion studies show that where sample sizes
are moderately large (above 30), skewed
data can be analysed using parametric
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statistics, without significant loss of accu-
racy (Sawilowsky & Blair, 1992). In our
review, the median sample sizes being
considered varied from a minimum of 32
for ‘family satisfaction’ to a maximum of
121 for ‘proportion of group hospitalised’
(Ziguras & Stuart, 2000). The domains of
outcome most affected by skewed distri-
butions are hospital admissions and days
spent in hospital. However, given the
reasonably large sample sizes and the fact
that intervention and control groups will
be skewed in the same direction and
roughly to the same extent, analysis using
parametric methods would not be expected
to give misleading results.

The three exclusion criteria used by
Marshall et al - excluding matched studies,
excluding domains with non-reported
measures and  excluding parametric
analyses of skewed data — are all defensible
on theoretical grounds. However, their
combined effect was to limit the number
of studies to such an extent that few data
remained to be analysed. The correspond-
ing strategies used by ourselves — the inclu-
sion of matched-group studies,
measures of outcome and studies that used
parametric analyses of skewed data — could
be regarded as somewhat risky. However,
the first two factors were shown not to have

more

biased the results in favour of case manage-
ment (in fact, the opposite was true for
the issue of measurement reliability), and
the sample sizes suggest that the impact
of the third was minimal.

Furthermore, the agreement between
the two methods in the findings for drop-
out rates and proportion of clients hos-
pitalised suggests that the methods were
comparable in accuracy, but our approach
enabled the examination of a broader range
of outcomes. We believe that the available
evidence supports the contention that case
management is effective in improving
mental health services.

There are two other key issues in asses-
sing the evidence for the effectiveness of
case management that are not addressed
by either of the systematic reviews referred
to above: hierarchical data structures and
heterogeneity of case management models.

Hierarchical data structures

In all of the case management evaluations
examined, intervention of a case manage-
ment programme is carried out by a rela-
tively small group of staff. If there is a
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staff effect (because of characteristics such
as skill, experience, motivation, commit-
ment), then clients sharing the same case
manager are more likely to share similar
outcomes. In this situation, the assumption
that client outcomes are independent is
violated. Differences between intervention
and control groups may be due to differ-
ences in the characteristics of staff in the
two programmes, which may be comple-
tely independent of the programme model.
Furthermore, staff effects may be amplified
when there is a reasonably large number of
clients per staff member.

This problem can be dealt with by ran-
domly allocating staff as well as clients to
programmes or by using statistical methods
to control for differences between staff
(Kreft & de Leeuw, 1998). Such tech-
niques, known as hierarchical or multi-level
models, have been used in other areas of
social programme evaluation but, to our
knowledge, have not been used in case
management research. The importance of
such techniques is illustrated by a well-
known study of schoolchildren carried out
in the 1970s using traditional regression
methods (Bennett, 1976), which found that
children exposed to ‘formal’ styles of
teaching reading showed better progress
than those who were not. A subsequent re-
analysis using hierarchical techniques
(Aitkin et al, 1981) demonstrated that the
significant differences disappeared.

Models of case management

A second issue concerns the delineation of
models of case management. Although
there are many possible types and dimen-
sions of case management, a distinction is
often made in mental health between ‘asser-
tive community treatment’ (ACT) models
and ‘generic’ or other models (Dincin,
1990; Chamberlain & Rapp, 1991; Draine,
1997), and this was the approach used by
both our reviews.

However, many models can be concep-
tualised. Solomon (1992)
four types of case management: assertive
community treatment, strength case man-

distinguished

agement, rehabilitation case management
and generalist case management. Mueser
et al (1998) described six models: broker
case management, clinical case manage-
ment, strength case management, rehabili-
management,
community treatment and intensive case
management. They pointed out that the

tation  case assertive

models could be grouped into three broad
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types but acknowledged that ‘the differ-
ences between models within each of these
broad types of community care can be
difficult to establish’. Thus, there appears
to be little consensus about the best way
to specify models of case management.
Rather than describing discrete cate-
gories, Thornicroft (1991) proposed 12
dimensions that could be used to distin-
guish case management programmes. It
seems likely that individual implementa-
tions of the same model (such as ACT)
may vary on some of these dimensions
(such as case-load size, years of experience
of staff), which could affect outcomes for
clients. A more productive method would
be to measure each case management pro-
gramme on these dimensions. This would
allow us to delineate categories based on
shared empirical features and, more impor-
tantly, to investigate the effects of these
dimensions on effectiveness using meta-
analytical
(Sharp, 1998). The potential importance
of such analysis is illustrated by the finding
of a limited meta-analysis by Gorey et al
(1998) that the only factor influencing case

linear regression techniques

management effectiveness was the size of
case-loads; 80% of the studies included in
that review had case-loads of less than 20.

We have discussed two different
systematic reviews of the evidence regard-
ing the effectiveness of case management.
Despite methodological differences, both
reached the same conclusion on the same
domains of outcome. However, the reviews
demonstrate that systematic reviews may
involve trade-offs, in this case between the
application of strict criteria for the inclu-
sion of studies and the amount of data
available for analysis and hence statistical
power. We believe that meta-analysis is an
important advance on simple qualitative
reviews of research, but clearly it does not
resolve all questions about evidence. Per-
haps the most eloquent expression of these
considerations is that offered in the guide-
lines for Cochrane reviewers:

‘The guidelines provided here are intended to
help reviewers to be systematic and explicit (not
mechanistic!) (sic) about the questions they pose
and how they derive answers to those questions.
These guidelines are not a substitute for good
judgement. (Mulrow & Oxman, 1997, p. 8).
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CASE MANAGEMENT

CLINICAL IMPLICATIONS

m Case management is generally effective in improving service outcomes for people
with psychiatric disabilities.

B Assertive community treatment is a more effective intervention than clinical case
management for people with numerous previous admissions.

B The effectiveness of clinical case management is questionable for high staff
caseloads (above 30).

LIMITATIONS

B Systematic reviews face a trade-off between rigorous inclusion criteria and
statistical power.

B Reviews are limited by a lack of consensus about models of case management.

B Compared to the categorical definitions of case management adopted in most
reviews, a more informative approach may be to examine the impact of dimensions of
case management on outcomes.
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