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Evaluation of Evidence of Statistical Support and Corroboration
of Subgroup Claims in Randomized Clinical Trials
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IMPORTANCE Many published randomized clinical trials (RCTs) make claims for subgroup
differences.

OBJECTIVE To evaluate how often subgroup claims reported in the abstracts of RCTs are
actually supported by statistical evidence (P < .05 from an interaction test) and corroborated
by subsequent RCTs and meta-analyses.

DATA SOURCES This meta-epidemiological survey examines data sets of trials with at least 1
subgroup claim, including Subgroup Analysis of Trials Is Rarely Easy (SATIRE) articles and
Discontinuation of Randomized Trials (DISCO) articles. We used Scopus (updated July 2016)
to search for English-language articles citing each of the eligible index articles with at least 1
subgroup finding in the abstract.

STUDY SELECTION Articles with a subgroup claim in the abstract with or without evidence of
statistical heterogeneity (P < .05 from an interaction test) in the text and articles attempting
to corroborate the subgroup findings.

DATA EXTRACTION AND SYNTHESIS Study characteristics of trials with at least 1 subgroup
claim in the abstract were recorded. Two reviewers extracted the data necessary to calculate
subgroup-level effect sizes, standard errors, and the P values for interaction. For individual
RCTs and meta-analyses that attempted to corroborate the subgroup findings from the index
articles, trial characteristics were extracted. Cochran Q test was used to reevaluate
heterogeneity with the data from all available trials.

MAIN OUTCOMES AND MEASURES The number of subgroup claims in the abstracts of RCTs, the
number of subgroup claims in the abstracts of RCTs with statistical support (subgroup findings),
and the number of subgroup findings corroborated by subsequent RCTs and meta-analyses.

RESULTS Sixty-four eligible RCTs made a total of 117 subgroup claims in their abstracts. Of
these 117 claims, only 46 (39.3%) in 33 articles had evidence of statistically significant
heterogeneity from a test for interaction. In addition, out of these 46 subgroup findings, only
16 (34.8%) ensured balance between randomization groups within the subgroups (eg,
through stratified randomization), 13 (28.3%) entailed a prespecified subgroup analysis, and 1
(2.2%) was adjusted for multiple testing. Only 5 (10.9%) of the 46 subgroup findings had at
least 1 subsequent pure corroboration attempt by a meta-analysis or an RCT. In all 5 cases, the
corroboration attempts found no evidence of a statistically significant subgroup effect. In
addition, all effect sizes from meta-analyses were attenuated toward the null.

CONCLUSIONS AND RELEVANCE A minority of subgroup claims made in the abstracts of RCTs
are supported by their own data (ie, a significant interaction effect). For those that have
statistical support (P < .05 from an interaction test), most fail to meet other best practices for
subgroup tests, including prespecification, stratified randomization, and adjustment for
multiple testing. Attempts to corroborate statistically significant subgroup differences are
rare; when done, the initially observed subgroup differences are not reproduced.
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I n medicine, there is a growing interest in developing
treatment and prevention strategies that are tailored to
unique patient characteristics (ie, “stratified medicine”

or “precision medicine”).1,2 Evidence for these strategies
often comes from subgroup analyses reported in random-
ized clinical trials (RCTs).3-6 Considering that the results
from individual subgroup tests are often misleading and
can lead to withholding of treatment or provision of incor-
rect, ineffective, or harmful treatments, it is important to
understand the credibility of subgroup effects reported in
RCTs.

Previous research suggests that subgroup analyses are
often poorly conducted and reported.5-9 For example, Wang
et al5 pointed out key problems in subgroup claims in pub-
lished RCTs. First, most subgroup analyses in RCTs fail to
provide basic statistical support for their claims.5,8-11 The
presence of a statistical effect in one subgroup but not the
other does not constitute evidence of a subgroup effect, as
many authors mistakenly believe; rather, the appropriate
statistical approach for establishing a subgroup test is a for-
mal test of interaction.12 Second, trials often perform
numerous subgroup analyses that are not prespecified or
adjusted for multiple testing, which increases the probabil-
ity of false-positive findings.5,6,9 Third, most trials fail to
randomize participants within subgroups (eg, stratified
randomization),5,8,9 which leaves more room for imbal-
anced confounders between treatment and control arms
within subgroups. Collectively, these problems may affect
the credibility of subgroup findings from RCTs.

Previous studies3,8,9 have assessed the credibility of
subgroup differences reported anywhere in the text of RCTs
but have not focused on those most likely to be credible (ie,
those reported in the articles’ abstracts). Presumably,
authors are more careful and selective about reporting sub-
group differences in abstracts because these claims are most
visible to the research community. Furthermore, to our
knowledge, no previous studies have attempted to evaluate
the credibility of subgroup findings by checking to see if
they are corroborated (eg, new studies producing the same
results with the same experimental methods). Specifically,
we were interested in examining how often subgroup find-
ings with statistical support (a significant formal test result
of interaction) from RCTs are corroborated by subsequent
RCTs or meta-analyses. The widespread inability to repli-
cate published research and the lack of replication in the
biomedical literature highlight the importance of corrobo-
rating previous subgroup findings.13-15

Herein, we used 2 samples of RCTs with subgroup claims
anywhere in the text to answer 4 questions: (1) how often are
subgroup claims (with or without statistical support)
reported in the abstracts of RCTs? (2) how often do these
subgroup claims have formal statistical support? (3) how
often are the abstract subgroup claims with formal statistical
support based on a subgroup stratification factor at random-
ization, preplanned, and based on analyses adjusted for mul-
tiple comparisons? and (4) how often are the abstract sub-
group claims with statistical support corroborated by
subsequent RCTs and meta-analyses?

Methods

Details about the study are available in the eAppendix in the
Supplement. This study included no human participants (it is
a meta-epidemiological survey based on summary data avail-
able to the public). For this reason, there was no need for in-
stitutional review board approval.

Identification of RCTs With Subgroup Claims
To identify a sample of RCTs with subgroup claims in the ab-
stract, we analyzed RCTs with at least 1 subgroup claim from the
Subgroup Analysis of Trials Is Rarely Easy (SATIRE)3,9,16 and Dis-
continuation of Randomized Trials (DISCO)8 study groups. The
SATIRE and DISCO study groups previously investigated char-
acteristics related to the reporting and validity of subgroup
claims. Because both study groups had already compiled sepa-
rate samples of RCTs, we were able to request data from the
study authors and construct a new database consisting of only
RCTs with at least 1 subgroup analysis. Study descriptions, ad-
ditional definitions, and inclusion and exclusion criteria ap-
pear in the original SATIRE and DISCO publications.

We used the same definition of a subgroup as both the
SATIRE and DISCO study groups. We focused on subgroup dif-
ferences that appeared in the abstract of an article, which are
the most visible ones. We defined a subgroup effect as claimed
if there was either a clear or an implied statement that the ef-
fects of an intervention (ie, experiment vs control) differed ac-
cording to the presence of a subgroup variable. Detailed defi-
nitions can be found in the eAppendix in the Supplement. The
RCTs from the SATIRE and DISCO studies classified as includ-
ing a subgroup claim in the abstract are hereafter referred to as
“index articles.” We defined a subgroup finding as a subgroup
claim with evidence of statistically significant heterogeneity
across subgroup levels from an interaction test or where the au-
thors qualitatively implied that there was evidence of such sta-
tistically significant heterogeneity. We defined a pure corrobo-
ration attempt as a subsequent RCT or meta-analysis with an
analysis for the exact same subgroup findings as reported in the
index article (ie, for same subgroup levels, interventions, out-
comes, and study population). A subgroup finding was consid-
ered corroborated if a subsequent RCT or meta-analysis pro-
vided subgroup-level effect sizes that were in the same direction

Key Points
Question How often are subgroup claims reported in the
abstracts of randomized clinical trials supported by a statistically
significant interaction test result and corroborated by subsequent
randomized clinical trials and meta-analyses?

Findings In this meta-epidemiological survey, a minority of
subgroup claims (46 of 117) in the abstract of randomized clinical
trials were supported by their own data. Only 5 of these 46
subgroup findings had at least 1 subsequent corroboration
attempt, and none of the corroboration attempts had a statistically
significant P value from an interaction test.

Meaning Claims of subgroup differences in randomized clinical
trials are typically spurious or chance findings.
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as those reported in the index article and had evidence of sta-
tistically significant heterogeneity across subgroup levels from
an interaction test (P < .05).

Two reviewers (J.D.W. and P.G.S.) independently screened
all index articles (n = 169) to determine the subset of the ar-
ticles that made subgroup claims in the abstract. Three addi-
tional reviewers arbitrated all potential discrepancies (J.F.T.,
K.L.S., and J.P.A.I.).

Identification of Corroboration Attempts
We used Scopus, a large abstract and citation database of peer-
reviewed literature, to search for English-language publica-
tions citing each of the eligible index articles with at least 1 sub-
group finding (searches updated July 2016). Within Scopus, one
can search for the title of a study and obtain a list of all of the
articles citing the study of interest. One reviewer (J.D.W.)
screened the title and abstract of all citing articles to deter-
mine the citing RCTs and meta-analyses. The RCTs and meta-
analyses were downloaded and screened by 2 reviewers (J.D.W.
and P.G.S.) for evidence of subgroup corroboration attempts.
Three additional investigators (J.F.T., K.L.S., and J.P.A.I.) ar-
bitrated any uncertainties.

Data Extraction
For each index article with at least 1 subgroup claim in the ab-
stract, we recorded the first author, year of publication, jour-
nal, and sample size randomized. We also extracted the com-
pared interventions, population assessed, and outcomes for
each individual subgroup claim. We noted the total number
of subgroup claims, the number of claims where a P value was
provided from a test for interaction, the number of claims
where a statistically significant P value from a test for inter-
action was reported, the number of claims where there was not
enough information provided in the full text to formally test
for subgroup heterogeneity, and the number of claims where
there was a statement in the full text indicating a subgroup find-
ing (eg, “the interaction term was statistically significant”).

Forclaimswithoutclearevidenceofstatisticalheterogeneity,
2 reviewers (J.D.W. and P.G.S.) extracted the relative or absolute
effect sizes, CIs, standard errors, or any other available data to
calculate subgroup-level effect sizes and standard errors. When
the index articles did not provide effect measures for the sub-
groups of interest, we used our best judgment to determine
whether to calculate a relative or absolute effect measure, de-
pending on the other effect measures reported in the index ar-
ticle. When the choice was unclear, we calculated relative effect
measures because multiplicative scale interactions are more of-
ten assessed and reported based on logistic or Cox proportional
hazards regression models in RCTs.17-19 An online digitizer (Web-
PlotDigitizer; http://arohatgi.info/WebPlotDigitizer) was used
to extract approximate values from figures. When exact calcu-
lations were not possible, 2 reviewers (J.D.W. and K.L.S.) dis-
cussed the information and determined if it was possible to ap-
proximate the P value for interaction with enough precision to
confidently classify it as significant or not significant.

For individual RCTs and meta-analyses that attempted to
corroborate the subgroup finding from the index article, we
extracted the first author, journal, year of publication, and

whether there was any overlap in authorship with the index
article. When there were several meta-analyses attempting the
same corroboration, we focused on the most inclusive one. For
any meta-analysis citing an index article with a subgroup find-
ing, we extracted the number of studies and number of par-
ticipants included in the subgroup effect calculation, the num-
ber of studies included in the calculation of the average effect
size at the subgroup level that were published after the index
study, the overall summary effect size and 95% CI, and the sum-
mary effect size and 95% CI in each pertinent subgroup level.
This information was used to reevaluate heterogeneity using
data from all available individual trials.

After we implemented suggestions raised by peer review-
ers, we also screened all index articles to determine how often
the abstract subgroup claims with formal statistical support were
based on a stratification factor at randomization; were prespeci-
fied in the abstract, methods, or results of the trials; and were
based on analyses adjusted for multiple comparisons. Finally,
we considered the possibility that the index articles them-
selves might be corroboration attempts of previously pub-
lished subgroup findings. To evaluate this possibility, we de-
termined whether index articles cited previous RCTs with similar
subgroup findings (ie, for same comparison, outcomes, and sub-
group levels and with a significant P value for interaction).

Statistical Analysis
Subgroup-level effect estimates and standard errors were en-
tered into a software program (R, version 3.2.3; The R Project
for Statistical Computing), and the metafor package was used
to test for heterogeneity using Cochran Q test.20 When index
articles reported hazard ratios, another software program (Rev-
Man, version 5.4; Cochrane Collaboration) was used to test for
heterogeneity (J.D.W. and P.G.S.). A third investigator (K.L.S.)
reviewed all subgroup claim classifications and reevaluated the
test for interactions applying the method by Altman and Bland.21

For any meta-analysis attempting to corroborate a sub-
group finding, we extracted the available data and tested for
interaction using Cochran Q test. Trial data were combined
within each subgroup level based on the DerSimonian and Laird
procedure for random effects. P values were 2-tailed.

Results
Search Findings
Among the 169 articles with a subgroup effect claimed any-
where in the text, there were 64 articles (37.9%) with at least 1
subgroup claim made in the abstract. In these 64 articles, a total
of 117 individual abstract subgroup claims were made (Figure).

Frequency and Characteristics of Subgroup Claims
Table 1 summarizes the characteristics of the subgroup claims
evaluated. Among the 117 subgroup claims, there were 33
(28.2%) with a corresponding P value from a statistical test for
interaction anywhere in the text and 47 (40.2%) with data that
could be extracted to assess whether there was statistical in-
teraction. We found that more than half of the subgroup claims
made (83 [70.9%]) pertained to primary outcomes.
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We found that most (24 of 33 [72.7%]) of the claims with a
reported interaction P value were statistically significant and
that less than half (18 of 47 [38.3%]) of the claims for which
data were extracted to calculate a P value for interaction were
statistically significant. Overall, of the 117 subgroup claims
evaluated, only 46 (39.3%) had statistical support (ie, a sig-
nificant P value for interaction).

Frequency and Characteristics of Subgroup Findings
Table 2 lists the characteristics of the 46 subgroup findings (ie,
the subgroup claims with statistical support). For 13 (28.3%)
of the 46 subgroup findings, the analyses were listed as pre-
specified in the abstract, methods, or results sections of the
corresponding RCTs. Furthermore, it was evident that the lan-
guage used to discuss prespecification (ie, preplanned, a priori,
previously suggested, planned, and prespecified) and non-
prespecification (ie, secondary, explanatory, preliminary, and
post hoc) lacked consistency across studies. For 16 of the 46
subgroup findings (34.8%), the subgroup variable was used as
a stratification variable during randomization. Only 1 sub-
group finding was adjusted for multiple comparisons (the

Bonferroni-Holm step-down procedure). Overall, the most
common medical fields represented were cardiovascular (n = 7)
and infectious disease (n = 5).

Corroboration of Subgroup Findings
Among the 46 subgroup findings, only 5 (10.9%) had at least 1
subsequent pure corroboration attempt by a meta-analysis or
an RCT (Table 3). None of the corroboration attempts had
P < .05 from an interaction test, and the subgroup-level ef-
fect estimates based on meta-analyzed data were generally at-
tenuated toward the null (relative risk, odds ratio, or hazard
ratio of 1.0) compared with the index article. One of the full
corroboration attempts is described in the Box for illustra-
tion, and the remaining descriptions can be found in the

Figure. Flow Diagram of DISCO and SATIRE Articles Review Process

86 DISCO
RCTs with a subgroup effect 
claimed anywhere in the text

83 SATIRE
RCTs with a subgroup effect
claimed anywhere in the text

2 Non-English-language
RCTs excluded

56 RCTs with no or null 
subgroup claims in 
their abstract

28 RCTs with subgroup 
claims in their abstract

36 RCTs with subgroup 
claims in their abstract

47 RCTs with no or null 
subgroup claims in 
their abstract

64 RCTs with subgroup
claims in their abstract

84 English-language RCTs 83 English-language RCTs

DISCO indicates Discontinuation of
Randomized Trials; RCTs, randomized
clinical trials; and SATIRE, Subgroup
Analysis of Trials Is Rarely Easy.

Table 1. Characteristics of Subgroup Claims

Characteristic Value
Sample size among index articles with subgroup claims, median
(interquartile range)

450
(202-876)

Subgroup claims made in the abstract, No. (%)a 117

P value for interaction provided in the abstract 10 (8.5)

P value for interaction provided in the text only 23 (19.7)

Information extracted to calculate Cochran Q 47 (40.2)

Not enough information for exact heterogeneity calculations 26 (22.2)

Qualitative statement implying no subgroup effect provided
in the text

9 (7.7)

Qualitative statement claiming subgroup effect provided
in the text

2 (1.7)

a Subgroup claims were clear or implied statements in the abstracts of
randomized clinical trials that the effects of an intervention differed according
to the presence of a subgroup variable.

Table 2. Characteristics of Subgroup Findings (Subgroup Claims
With Statistical Support)a

Characteristic Value
Sample size among index articles with subgroup findings, median
(interquartile range)

445
(210-821)

Statistical support provided, No. (%) 46

P value for interaction provided in the abstract 10 (21.7)

P value for interaction provided in the text only 14 (30.4)

Information available to calculate P value for interaction 18 (39.1)

Not enough information for exact P value calculation but
classified as a subgroup finding based on approximations

2 (4.3)

Qualitative statement indicating statistically significant
interaction included in the text

2 (4.3)

Subgroup analyses prespecified in the abstract, methods,
or results, No. (%)

13 (28.3)

Subgroup variable a stratification factor at randomization, No. (%)b 16 (34.8)

P value for interaction adjusted for multiple testing, No. (%) 1 (2.2)

a Subgroup findings were subgroup claims with evidence of statistical
significant heterogeneity (P < .05) across subgroup levels from an interaction
test or where the authors qualitatively implied that there was evidence of such
statistically significant heterogeneity.

b Some index articles had multiple subgroup analyses for different outcomes
based on the same subgroup variable used as a stratification factor at
randomization. There were 13 individual subgroup variables used as a
stratification factor at randomization, ignoring multiple outcomes per study.
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eAppendix in the Supplement. It should be noted that all
SATIRE articles were published in 2007, and the DISCO ar-
ticles with subgroup findings were published between 2002
and 2012. Three to four years may not be long enough for a new
RCT to publish a corroboration attempt.

We also found modified corroboration attempts (ie, dif-
ferent subgroup levels, interventions, outcomes, or study
population) for 4 subgroup findings in 3 index articles.30-32 Two
index articles30,32 had citing meta-analyses; in both cases, the
corroboration attempts used different subgroup definitions
(changing from 3 subgroup levels to 2 subgroup levels). There
were 2 findings from the same RCTs that had subsequent RCTs
investigating similar treatment by insulin interaction status.
However, none of these RCTs used insulin concentration at 30
minutes as the measurement of insulin status (eTable in the
Supplement).

Two index articles with subgroup findings30,31 men-
tioned and cited previous RCTs that had evaluated subgroup
analyses for similar comparisons, outcomes, and subgroup lev-
els and also had evidence of statistically significant interac-
tion. These index articles could themselves be viewed as po-
tential corroboration attempts. However, in one case, the
outcome of mortality had been assessed at a different time
point (day 28 instead of day 140).33 In the other one, a differ-
ent study population and different dietary interventions were
involved.34

Discussion
Our empirical evaluation of subgroup claims from the ab-
stracts of RCTs revealed that most claims (71 [60.7%] of 117)
failed to have underlying evidence of statistical significance
based on a test for interaction. Formal testing for interactions

Table 3. Five Subgroup Findings With Full Corroboration Attempts

Characteristics of the Subgroup Findings (Index Articles)
Results of the
Corroboration Attemptsa

Comparison (Year) Subgroups Population Characteristics Outcome (Primary)
Index Article P Value
for Interaction

P Value for Interaction
Corroboration Attempt

Supportive expressive
group therapy vs control
(2007)22

Estrogen receptor
status negative vs
positive

Women with confirmed
metastatic or locally recurrent
breast cancer

Survival (yes) .002 .71

Standard care vs standard
care without intravenous
cooling (2007)23

Patients with initial
ventricular fibrillation
vs no ventricular
fibrillation

Patients aged ≥18 y,
resuscitated by paramedics
from nontraumatic,
out-of-hospital cardiac arrest

Awakening (no) .046b No P value provided, no
evidence of subgroup
difference

Discharge alive from
hospital (no)

.048b .52b

Dexamethasone sodium
phosphate vs placebo
(2007)24

Patients with
confirmed bacterial
meningitis vs
probable meningitis

Patients aged ≥14 y with
suspected bacterial meningitis

Risk of death at 1 mo
(yes)

.01c .23

N-terminal brain
natriuretic peptide–guided
treatment vs
symptom-guided
treatment (2009)25

Patients aged 60-74
vs ≥75 y

Patients aged ≥60 y with
systolic heart failure, New York
Heart Association class II or
greater, prior hospitalization
for heart failure within 1 y, and
N-terminal brain natriuretic
peptide level ≥2 times the
upper limit of normal

Mortality (no) .01 .22

a From the most inclusive corroboration meta-analysis or individual randomized clinical trial.
b Not provided by the authors; calculated by us based on risk ratios.
c Provided by the authors based on relative risk. Because the corroborating meta-analysis provided only information based on odds ratios, we also reevaluated the

interaction from the index article based on odds ratios. The interaction P value was no longer statistically significant (P = .12).

Box. Pure Corroboration Example

Index Study Description
A 2007 article23 compared standard care with or without
intravenous cooling for patients with nontraumatic cardiac arrest
resuscitated by paramedics. The authors reported a subgroup
claim for the secondary outcome of being discharged alive from
the hospital: They reported that infield cooling improved hospital
survival for patients with ventricular fibrillation but reduced
survival for patients without ventricular fibrillation.

Calculation of P Value for Interaction
The authors of the 2007 article23 did not report a P value for
interaction, but we were able to calculate this statistic based on
data available in the article. When we recalculated the effect sizes
on the risk ratio scale, we found risk ratios for survival of 1.44 (95%
CI, 0.84-2.44) for patients with ventricular fibrillation and 0.29
(95% CI, 0.07-1.29) for patients without ventricular fibrillation. We
found that the P value for interaction achieved statistical
significance (P = .048). The overall treatment effect for cooling
was null (risk ratio, 1.20; 95% CI, 0.73-1.98).

Subgroup Corroboration Attempts
We identified 2 meta-analyses26,27 and 2 randomized clinical
trials28,29 that attempted to corroborate the subgroup finding for
the same outcome. We used information from both meta-analyses
to identify individual studies. Three trials provided data for both
subgroup levels. One trial provided data for only the ventricular
fibrillation subgroup, and 1 trial provided data for only the
non–ventricular fibrillation subgroup. The meta-analyzed risk
ratios were also attenuated to the null, with risk ratios of 0.98
(95% CI, 0.88-1.09) for the ventricular fibrillation group and 1.13
(95% CI, 0.74-1.74) for the non–ventricular fibrillation group. The
meta-analyzed P value for interaction was not statistically
significant (P = .52). There was no overall treatment benefit (risk
ratio, 1.02; 95% CI, 0.89-1.16) (eFigure in the Supplement).
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is not done (or reported) routinely. In addition, most sub-
group findings reported in the abstracts of RCTs fail to meet
other best practices for subgroup tests, including prespecifi-
cation, stratified randomization, and adjustment for mul-
tiple testing. Rarely are attempts made to corroborate statis-
tically significant subgroup findings in subsequent trials and
meta-analyses. Moreover, none of the subsequent meta-
analyses or individual RCTs successfully corroborated the sub-
group findings. When effect sizes were available (n = 3), we
found that the effect sizes were attenuated toward the null.23-25

Recent evaluations of RCTs have found that almost half of
the publications report subgroup analyses.8,9 Furthermore, one-
third of RCTs that claimed a subgroup effect for a primary out-
come reported a corresponding interaction P value or infor-
mation that allowed for calculation of the P value for the
primary outcome.9 We found that less than one-third (33 of 117
[28.2%]) of the 117 abstract-level subgroup claims had a corre-
sponding P value anywhere in the text. When interaction P val-
ues were reported, they were often (24 of 33 [69.7%]) statisti-
cally significant, but when it was necessary to extract data to
evaluate statistical interaction, only a minority (18 of 47 [38.3%])
of these claims were statistically significant. Novel claims for
scientific discoveries typically receive more credit than exter-
nal validation attempts, which may explain why the latter type
of research occurs so infrequently. While reproducibility ef-
forts are essential to ensure that trial findings are complete and
unbiased, replication studies across the biomedical literature
are rare.14 Previous research suggests that more than one-
third of published reanalyses of RCTs lead to different conclu-
sions than those presented by original articles.35 Herein, we pro-
vide additional evidence that most subgroup findings reported
in abstracts of RCTs are not subsequently corroborated.

Limitations
Our study has some limitations. First, it is possible that the win-
dow of opportunity for corroboration was too short for some
index articles. While the SATIRE articles were all published in
2007, the DISCO articles with subgroup findings were pub-
lished between 2002 and 2012. A minimum of 3 to 4 years may
not be long enough for a new RCT to publish a corroboration
attempt. We acknowledge that it takes time for the research
community to digest the findings from individual RCTs and
then plan subsequent RCTs that may or may not evaluate the
same subgroup analyses. By evaluating the meta-analyses cit-
ing the index articles, we expect to have identified the cumu-
lative evidence related to the more recent DISCO publica-

tions. Second, when authors of the index articles presented
evidence from tests for interaction or qualitatively stated that
subgroup differences existed, we did not perform any addi-
tional calculations. We relied on the reported data in the in-
dex articles for our calculations. Furthermore, when we ex-
tracted data and tested for heterogeneity, we used the effect
measures provided by the authors. Because tests for interac-
tion are influenced by the effect measures considered, this limi-
tation may have influenced the classification of certain sub-
group findings as to their statistical significance.36 Third, our
Scopus search may not have identified all subgroup corrobo-
ration attempts. Some individual trials evaluating subgroup
effects may not cite previous articles making the same sub-
group claims. We believe that our search strategy was able to
capture most corroboration attempts that could have oc-
curred after the publication date of the index articles.

Our experience suggests that the authors of RCTs should
avoid putting too much emphasis on subgroup findings. Re-
search consumers, journal reviewers, and journal editors
should be cautious about the credibility of subgroup analy-
ses, even those reported prominently in abstracts. We also
found examples of subsequent studies claiming to be corrobo-
ration attempts for subgroup findings from previous studies
but which actually performed modified corroboration at-
tempts. Interaction tests are sensitive to subgroup defini-
tions (ie, 3 group levels or 2 group levels), the effect estimates
used (ie, risk ratios or odds ratios), and the exact measure-
ments used for the subgroup or outcome variables. When sub-
sequent studies modify subgroup analyses, they increase the
chances of spurious findings and lead research consumers to
believe subgroup claims that actually lack adequate support.

Conclusions
Subgroup claims reported in the abstracts of RCTs are often
vague, unaccompanied by information pertinent to a test for
a significant interaction effect, and unclear regarding prespeci-
fication. Our results support the notion that individual sub-
group analyses are often spurious and should be considered
hypothesis generating. Furthermore, our research indicates
that subsequent meta-analyses and RCTs may rarely attempt
to corroborate the subgroup findings prominently reported in
RCTs. Moreover, when subgroup corroborations are at-
tempted, the initially observed subgroup differences are not
demonstrated again.
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