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Abstract

Objectives: To assess whether relative or absolute effect measures were used in subgroup analyses of randomized controlled trials
(RCTs) and study whether conclusions would change if subgroup effects were calculated on a different scale than reported.

Study Design and Setting: We studied all 327 RCTs published in 2010 in five major medical journals. For trials with a dichotomous
primary outcome, we extracted reported main and subgroup effect measures. If crude subgrouping data were reported, we calculated the
subgroup effects on both relative and absolute scales.

Results: Of the 229 RCTs with a dichotomous primary outcome, 120 (52%) performed subgroup analyses. In 106 of these 120 (88%)
RCTs, relative effect measures were used for subgroup analyses, whereas an absolute scale was used in 9 (8%) trials. Two (2%) RCTs
reported both relative and absolute subgroup effects. Crude data of the subgroups could be extracted in 41 of the 120 (34%) RCTs. Calcu-
lating subgroup effects on a different scale than reported lead to a change in conclusion in 17% of the 41 trials.

Conclusion: Almost all RCTs used relative effect measures for subgroup analyses. Interpretation of subgroup effects, however,
appeared to be dependent on whether relative or absolute effect measures were used. � 2014 Elsevier Inc. All rights reserved.
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1. Introduction

Randomized controlled trials (RCTs) are widely re-
garded as providing the most reliable evidence on the bene-
fits and harms of interventions. In addition to main analyses,
RCTs frequently perform subgroup analyses to identify
specific subgroups of patients who do (or do not) benefit
from the intervention [1e3]. Clinical guidelines often incor-
porate results of subgroup analyses, and such findings can
therefore influence clinical decisions considerably.

Previous studies demonstrated that interpretation of trial
results may be influenced by the use of either relative [eg,
relative risk (RR), odds ratio (OR), hazard ratio (HR)] or
absolute [eg, risk difference (RD)] effect measures in
outcome reporting as benefits of interventions are often
perceived larger if outcomes were reported with relative ef-
fect measures than if the same trial results were presented

with absolute effect measures [4e8]. Consequently, report-
ing both relative and absolute effect measures for primary
and secondary outcomes in RCTs is, nowadays, strongly
recommended by the Consolidated Standards of Reporting
Trials (CONSORT) statement [9]. Opposite to these explicit
recommendations for the main analyses, the current CON-
SORT statement does not include clear recommendations
on the use of specific effect measures for subgroup ana-
lyses. This, however, is remarkable as it has been acknowl-
edged that subgroup analyses can lead to different results
and conclusions with regard to statistical significance de-
pending on whether relative or absolute effect measures
are used [10]. To illustrate this phenomenon, we provide
numerical examples based on RCTs performed by Dondorp
et al. [11] (Appendix A at www.jclinepi.com) and Decou-
sus et al. [12] (Appendix B at www.jclinepi.com).

As far as we are aware, no previous studies have been
performed to investigate whether subgroup analyses are re-
ported with relative or absolute effect measures and what
the impact of such choices may be. We therefore systemat-
ically reviewed RCTs that were published in five major
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What is new?

Key findings
� Almost all randomized controlled trials used rela-

tive effect measures for subgroup analyses.

� Interpretation of subgroup effects appeared to be
dependent on whether relative or absolute effect
measures were used.

What this adds to what was known?
� These findings are highly important as previous

studies demonstrated that benefits of interventions
are often perceived larger if outcomes were re-
ported with relative effect measures than if the
same trial results were presented with absolute ef-
fect measures.

What is the implication and what should change
now?
� Reporting of relative risk reduction should there-

fore always be accompanied by presenting the ab-
solute risk reduction.

� The Consolidated Standards of Reporting Trials
statement should incorporate such recommenda-
tions not only for primary and secondary outcomes
but also for subgroup analyses.

general medical journals to assess whether relative or abso-
lute effect measures were used in subgroup analyses and
whether these subgroup effect measures differed from the
main effect measures. We also studied whether conclusions
would change if subgroup effects were calculated on a
different scale than reported.

2. Methods

2.1. Selection of trials

We included all RCTs that were published in 2010 in
five major general medical journals: Annals of Internal
Medicine (AIM ), British Medical Journal (BMJ ), Journal
of the American Medical Association (JAMA), Lancet,
and New England Journal of Medicine (NEJM ). These
RCTs were retrieved using a search filter for PubMed that
combined the journal names with publication date [pd]
‘‘2010’’ and publication type [pt] ‘‘randomized controlled
trials’’ (Fig. 1). We included all RCTs irrespective of design
(eg, parallel, factorial, crossover), study type (eg, superior-
ity, equivalence, noninferiority), method of randomization,
or sample size. Trials that were published online in 2010
but in article in 2011 were excluded. We also excluded
research letters, cost-effectiveness analyses, diagnostic

accuracy studies, studies that were not RCTs, and second-
ary analyses of RCTs.

2.2. Data extraction

We used a standardized data extraction form to assess
the RCTs. This data extraction form was designed based
on the five RCTs that were published in article in 2011.
Two reviewers (R.P.V. and M.J.K.) independently extracted
data from the included trials. Discrepancies between the re-
viewers were resolved by discussion. For trials with a
dichotomous primary outcome, we extracted the reported
effect measure for the main effect [RR, OR, HR, incidence
rate ratio (IRR), RD, and incidence rate difference (IRD)],
and determined whether results were statistically significant
(P � 0.05). Additionally, we assessed whether these RCTs
performed subgroup analysis by reviewing the methods and
results sections (including tables and supplementary appen-
dix) of these trials. If so, we investigated the number of
subgroup analyses performed and whether relative or abso-
lute effect measures (or both) were used. In addition, we as-
sessed whether these trials used the appropriate statistical
method to test whether treatment effect varies across the
subgroup of interest, that is, whether tests for interaction
were performed [2,13]. If possible, we extracted the crude
data of the different subgroups to determine whether results
and conclusions would change.

2.3. Sample size and data analysis

The decision to include all RCTs of 2010 was based on
pragmatic considerations rather than formal sample size
calculations. Frequencies and summary statistics of the ex-
tracted items were calculated. We used SPSS version 17
(SPSS Inc., Chicago, IL, USA) for these analyses.

If crude data of subgroups with two categories were re-
ported, we calculated subgroup effects on both relative (ra-
tio of RRs or ratio of IRRs across strata and 95% confidence
interval (CI) and P-value) and absolute (difference of RDs
or difference of IRDs across the subgroup strata and 95%
CI and P-value) scales [14]. For further explanation of these
calculations, see numerical example based on the study by
Dondorp et al. [11] (Appendix A at www.jclinepi.com). For
trials that used HRs as effect measure for the subgroup an-
alyses and which reported only events and absolute
numbers of patients across subgroups with two categories
(ie, they did not report person-time of follow-up across
the subgroups), we calculated the RR and the RD of both
subgroup strata. Additionally, we calculated both the ratio
of RRs and the difference of RDs across strata with their
95% CIs and P-values. For further explanation of these
calculations, see numerical example based on the study
by Decousus et al. [12] (Appendix B at www.jclinepi.
com). For subgroups with more than two categories, we
used Rothman Episheet version June 11, 2008 (http://
www.drugepi.org/dope-downloads/#Episheet) to derive the
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