






present should be explored and if possible explained via sub-
group analyses or meta-regression.5 12 20

RESULTS
Leucht et al21 examined the comparative efficacy and accept-
ability of 15 antipsychotic drugs in schizophrenia. They synthe-
sised data from 212 trials and they examined seven outcomes
using an RE meta-analysis.

Ef� cacy of risperidone versus haloperidol for reducing
symptoms in schizophrenia
The primary outcome in the analysis was efficacy and it was
measured by the mean overall change in symptoms on the
PANSS scale. The relative ESs were calculated with the SMD.
For the purposes of the present paper, we focused only on the
head-to-head comparison between risperidone with haloperidol
(13 studies). Figure 2 displays the forest plot from the FE and
RE meta-analyses.

The heterogeneity variance t 2 was estimated as 0.04 with
I2 ¼52% suggesting a moderate amount of heterogeneity.8 This
was supported also by the � 2 statistic which was equal to 24.82
with a corresponding p value equal to 0.02. The extent of het-
erogeneity resulted in the weights being quite different
between the two approaches. Under the FE meta-analysis,
Peuskens 1995 contributed more than one-third of the total
information (36.17%) while its influence was more than halved
in the RE meta-analysis (relative weight: 15.55%). In contrast,
small studies like Min 1993 and Claus 1992 were assigned rela-
tively larger weights under the RE compared to those of FE.

The summary SMD of the FE meta-analysis was � 0.09 (95%
CI � 0.19 to 0) suggesting a relative benefit of risperidone over
haloperidol, though the upper limit of the CI showed that
there might be not difference between the two interventions.
However, the result under the FE meta-analysis could only be
supported if the studies are believed to be functionally identi-
cal. In this case the summary results along with its CI repre-
sent the best estimate of the common true treatment effect
within the population included in the analysis and cannot be
generalised in other settings.

The RE summary result was � 0.10 (95% CI � 0.27 to 0.06).
As the CI included 0 there is no evidence that on an average

risperidone is more effective than haloperidol. It may be that
across studies real differences in treatment effectiveness exist
and this can be represented by the prediction interval (� 0.57 to
0.37). The prediction interval crossed 0 showing that neither
intervention was more effective than the other in all considered
settings. As it included values that could be seen as clinically
important favouring either risperidone or haloperidol, we are
not able to say whether the relative effectiveness in a new
study would suggest a higher benefit with risperidone, haloperi-
dol or no difference at all.

Acceptability of chlorpromazine versus placebo for all cause
discontinuation in schizophrenia
In the same systematic review,21 11 studies compared the
number of dropouts due to any reason (all cause discontinu-
ation) for chlorpromazine versus placebo. The outcome was
measured OR. The variation in the estimates attributed to het-
erogeneity was moderate to low (I2 ¼ 34:2%) with t 2 ¼ 0:17.
The � 2 test for heterogeneity was equal to 15:20 and yielded a
p value=0.13 conventionally interpreted as supportive for an
FE model. However, the mean ORs varied from 0.15 to 3.55
while some CIs did not overlap (see figure 3).
The FE summary estimate was 0.68 (95% CI 0.49 to 0.93)

while under the RE estimate was 0.75 (95% CI 0.47 to 1.19).
The FE meta-analysis suggested a significant reduction of
dropout with chlorpromazine. In contrast, the RE
meta-analysis suggested that chlorpromazine might be asso-
ciated with more, same or larger dropouts compared to placebo.
In this case the conclusions drawn from the two approaches
are contradicting. However, the summary estimates from the
two approaches should not be interpreted as if the two
approaches were interchangeable. Under the assumption that
all studies aim to estimate the same true relative effectiveness
of chlorpromazine versus placebo, the FE estimate provides the
best estimate of this effectiveness. Leucht et al acknowledged
that several known (such as treatment dose, sponsorship and
year of publication) or unknown factors may cause heterogen-
eity and therefore the RE setting might be more appropriate.
The 95% predictive interval was 0.25 to 2.22 and reflects the
expectation that in 95% of cases the true effect in a future
study will lie within this range.

Figure 2 Forest plot displaying
results for the ef�cacy of risperidone
versus haloperidol for reducing
symptoms in schizophrenia. Negative
values of standardised mean difference
favor risperidone. The studies are
ordered by their sample size so that
any presence of small study effects is
depictable.
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DISCUSSION
Dealing with heterogeneity is one of the most challenging tasks
in meta-analysis. If possible effect modifiers are known or sus-
pected then subgroups analysis and meta-regression may be
employed to explore heterogeneity, identify its sources and esti-
mate subgroup-specific treatment effects.20 The RE model offers
the benefit of allowing the true effects underlying the studies to
differ and thus accounts for unexplained heterogeneity. Many
investigators consider the RE approach to be a more natural
choice than FE in medical research fields.16 22 23 The choice of the
model should not be made based on the test of heterogeneity as
heterogeneity may exist even if it goes undetected from this test.

Unfortunately, the appropriate choice of the computational
model is not a common practice. Schroll et al11 examined 60
Cochrane reviews with substantial heterogeneity (I2 . 50%) in
order to investigate how authors deal with this source of uncer-
tainty. More than half used an FE model (55%) for their ana-
lysis and over a third (33%) had major methodological
problems mainly due to the choice of computational model.
Their conclusions concerning the problematic handling of het-
erogeneity and the choice of computational model were consist-
ent with the findings of Higgins et al24 and those of Hahn
et al.25
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Figure 3 Forest plot displaying
results for the acceptability of
chlorpromazine versus placebo for all
cause discontinuation in schizophrenia.
Values of OR smaller than 1 indicate a
relative reduction in dropout in favour
of chlorpromazine compared with
placebo. The studies are ordered by
their sample size so that any presence
of small study effects is depictable.
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Correction

Nikolakopoulou A, Mavridis D, Salanti G. Demystifying fixed and random effects
meta-analysis. Evid Based Mental Health 2014;17:53–57. The authors apologise for the omis-
sion of the following Acknowledgement statement from their article: ‘We acknowledge
Professor Julian Higgins (University of Bristol) for Figure 1.’
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