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Abstract:  

Background. This study examined the reporting practice of subgroup effects of meta-ana-

lytic research published in the leading journal of the ILAE. 

Methods. We selected studies that used ratio measures and employed subgroup analyses. 

Subgroup differences were calculated as the difference between the log-transformed esti-

mates over the square root of the sum of the squared standard errors. For the calculated 

test scores, a corresponding two-tailed p-value was calculated using the standard normal 

cumulative distribution function. The authors also conducted additional analyses account-

ing for multiple comparisons. 

Results. The literature search identified 55 publications, of which 14 (25 %) were included. 

Neither study used a formal test to compare the subgroups. The number of reported sub-

group estimates ranged from 2 to 20, and the number of pairwise comparisons ranged 

from 1 to 53. Overall, there were 187 comparisons, resulting in a median log difference of 

0 (IQR 0.12 – 0.17) and a range from -2.92 to 2.32. The median p-value was 0.54 (IQR 0.21-

0.85) with 18 (9%) comparisons showing p-values lower than the conventional significance 

level, whereas 6 and 21 contrasts were 0.05 < p ≤ 0.10 and 0.10 < p ≤ 0.20, respectively. Seven 

(4%) comparisons resulted in a p-value lower than the corrected significance level when 

adjusted for multiple comparisons. 

Conclusion. There was a lack of compliance with the reporting guidelines. The findings 

from the subgroup analyses were commonly interpreted without employing a formal test. 

There is need to emphasize the importance of adherence to established reporting standards 

when presenting the subgroup effects. 
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Introduction 

A meta-analysis provides improved precision 

and the opportunity to resolve disputes arising from 

contradicting claims (1, 2). The effect size in a meta-

analysis is computed given the variability in a primary 

study. This inevitably brings a degree of uncertainty, af-

fecting the implications and generalization of the find-

ings. Researchers often seek to conduct a post-hoc anal-

ysis to determine the subgroup effect related to the clin-

ical characteristics of a study population. 

Subgroup claims can be misleading, especially 

when certain assumptions are overlooked (1, 3). Exist-

ing evidence suggests that the interpretation of findings 

from subgroup analyses requires particular caution and 

should not be mentioned in the conclusions (1, 3, 4). The 

identification of the varying intervention effects re-

quires a comparison of the subgroup estimates. Fre-

quently, inferences are drawn from the absolute differ-

ences between subgroups (1, 5), contrasting their signif-

icance test results (1, 3-6), visual inspection of confi-

dence intervals overlap, or other contrasts that lack con-

trol over multiple comparisons (1, 6, 7). These ap-

proaches, however, barely reveal group-wise differ-

ences in effects or lack thereof. 

There are general principles that should be con-

sidered when analyzing and interpreting subgroup ef-

fects (3, 8). However, the quality of reporting of statisti-

cal findings remains poor (4). Previous works provided 

detailed discussions of issues arising from subgroup 

analyses referring to clinical trials (3-6). However, it has 

rarely been the subject of interest in the context of meta-

analysis. We conducted this study, to explore the cur-

rent reporting practice in meta analytic research and 

discuss potential issues when interpreting the sub-

group effects. 

Materials and Methods 

Search strategy and study selection. 

To identify meta-analyses, we manually searched 

the database of Epilepsia, the leading journal of the Inter-

national League Against Epilepsy (ILAE) (9). The litera-

ture suggests that the number of published meta-anal-

yses has notably increased over the last decade (10), with 

ratio measures being the most employed measures of as-

sociation (11). Therefore, the authors screened only pub-

lications from January 2015 to August 2025 and selected 

only studies that employed ratio measures such as Odds 

Ratio (OR), Risk Ratio (RR), or Incidence Rate Ratio (IRR). 

Studies that did not report subgroup analyses or ratio 

measurements were excluded. 

Data extraction. 

A standardized data extraction form was devel-

oped using Microsoft Office. For the publications in-

cluded, appropriate research details, such as the year of 

publication, measure of effect, effect size, and confidence 

intervals, were extracted. This was a brief literature re-

view and was not preregistered. The extracted data and 

analytic code are available within the publication. 

Statistical analysis. 

Unlike previous PRISMA statements (12), the latest 

PRISMA guidelines (13) provide an extended checklist 

with a clear requirement to report on how subgroup ef-

fects were analyzed, as well as the corresponding p-val-

ues and 95% CI for an estimate. We used log-transformed 

estimates of effect sizes. When confidence intervals were 

not reported directly, they were calculated using the con-

ventional approach (14). The Standard Errors (SE) were 

approximated by dividing the width of the confidence in-

terval by 3.92, and the difference between the subgroups 

was calculated as follows: (β1 - β2) / [sqrt(SE1)2 + (SE2)2] 

(15, 16). We then calculated a corresponding two-tailed 𝑝-

value as 𝑝 = 2𝛷(−|𝑧|), where 𝛷 is the standard normal cu-

mulative distribution function. We also performed addi-

tional analysis to account for the familywise error rate by 

employing a Bonferroni correction as α/n, where α and n 

are significance level and the number of comparisons 

conducted within a specific meta-analysis, respectively. 

Data were reported as percentages for categorical varia-

bles and as median and interquartile range (IQR) for con-

tinuous values. The corresponding code used for data 

analysis is available in the appendix (Supporting Infor-

mation, Analysis R code). 

Results 

Overall, the literature search identified 55 publi-

cations, 41 of which did not meet the inclusion criteria. 

The excluded articles represented an analysis of single 

proportions (n=12, 22%), did not report subgroup anal-

ysis (n=8, 15%), and calculated standardized mean dif-

ference (n=6, 11%), mean difference (n=5, 9%), preva-

lence analysis (n=4, 7%), sensitivity analysis (n=2, 4%), 

qualitative synthesis (n=1, 2%), time series analysis 

(n=1, 2%), correlation analysis (n=1, 2%), and analysis of 

change in a score (n=1, 2%). Consequently, our final 
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analysis included 14 (25%) studies (17-30) (Figure 1, 

Supplemental Table 1). 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. 

 
 

The included studies mostly used RR (n=7, 50%), 

followed by OR (n=6, 43%), and IRR (n=1, 7%) as 

measures of effect. Ten studies (71%) (17, 19-21, 23, 25-

27, 29, 30) mentioned a planned subgroup analysis in 

the Methods section, and two (14%) (17, 29) incorpo-

rated individual participant data (IPD). However, nei-

ther study used a formal test to compare the subgroup 

effects. Seven (50%) studies (19, 21, 22, 24, 27, 29, 30) 

used subgroup analysis to explore heterogeneity, and 

eight (57%) studies (17, 20-22, 25, 26, 28, 30) mentioned 

subgroup findings in the conclusions. 

The number of reported subgroup estimates 

ranged from 2 to 20, whereas the number of corre-

sponding pairwise comparisons ranged from 1 to 53 

(Supplemental Table 1). There were 187 unique sub-

group comparisons that resulted in a median log-differ-

ence of 0 (IQR 0.12 – 0.17), ranging between -2.92 and 

2.32 (Figure 2).  

Figure 2. Distribution of the log-scale difference between subgroup comparisons. 

 

CAPTION: Index stands for the unique comparison; log-

difference was calculated as (β1 - β2); 95% CI was calculated 

as log-difference ± 1.96 SE; SE was the square root of [(SE1)2 

+ (SE2)2]. 
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The corresponding median p-value was 0.54 (IQR 

0.21-0.85) (Figure 3A). Of the 187 comparisons, 18 (9%) 

revealed a p-value lower than the conventional level of 

significance, whereas 6 (3%) and 21 (11%) contrasts 

were 0.05 < p ≤ 0.10 and 0.10 < p ≤ 0.20, respectively (Fig-

ure 3B). Furthermore, when adjusting for multiple com-

parisons within a study, only seven (4%) comparisons 

resulted in a p-value lower than the corrected signifi-

cance level. 

Figure 3. Distribution of p-values comparing log-scale subgroup differences. 

 

CAPTION: Index stands for the unique comparison; 

(A) Histogram of p-values for log-transformed differences be-

tween subgroups; (B) Scatter plot of individual p-values by 

index, with a horizontal line at the conventional significance 

threshold (0.05); The p-values for each index were calculated 

using the test score and standard normal distribution. 

Discussion  

This study identified several issues in the current 

reporting practices in meta-analytic research. Our main 

findings are following: 

• A quarter of all meta-analyses did not use 

interaction tests when comparing subgroups; 

• A post-hoc comparisons showed statistical 

evidence in 9% of cases; 

• Tests corrected for multiple comparisons 

showed that 4% of the contrasts had statistical evidence 

of differences; 

The interpretation of subgroup effects was mostly 

ignorant of the appropriate statistical tests. Most sub-

group differences did not reveal statistical evidence. 

There is also a lack of corresponding statements in the 

Methods section and inappropriate mentions in the 

Conclusions section regarding subgroup effects. 

Running numerous subgroup analyses to explore 

heterogeneity remains questionable (1, 31). Seven (50%) 

studies used subgroup analysis to explore the causes of 

heterogeneity (19, 21, 22, 24, 27, 29, 30). On the one 

hand, the existing PRISMA statement (13) needs the 

specification of methods to analyze heterogeneity, im-

plying a subgroup analysis or meta-regression. How-

ever, the literature suggests that reliable inferences can 

only be drawn from pre-specified analyses (1). Further-

more, explorations of heterogeneity upon the heteroge-

neity is observed (which was mostly the case) can only 

enable the generation of hypotheses rather than making 

any conclusive claims (1). This also calls into question 

the evaluation of heterogeneity when the number of 

primary studies is limited (1, 32). These controversies 

might affect reporting practices and highlight the im-

portance of clarifying when stratification analyses are 

appropriate and when they are not. 

There is a suspicion that researchers may selec-

tively report subgroup analyses, making it difficult to 

understand how many “less interesting” findings were 

left out (4, 6, 31). Hence, when conducting a test with a 

95% confidence level, the one remains with a 5% chance 

of a Type I error. For instance, one study (17) had 30 

comparisons. Conducting such a number of tests at the 
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conventional significance level suggests a 79% proba-

bility of at least one contrast falsely rejecting the null. 

Thus, under the assumption of a 5% Type I error rate, 

we would anticipate 1.5 ≈ 2 falsely observed “statisti-

cally significant” differences. Indeed, the crude com-

parison revealed two indices with statistical evidence of 

difference, which is exactly the same as we would ex-

pect by random chance. However, when applying the 

Bonferroni correction for this study (0.05/30), no con-

trasts were lower than the adjusted significance level. 

This underscores the importance of transparent report-

ing of the number of comparisons made, as well as cor-

recting for multiple comparisons to avoid inflation of 

Type I error. 

Most subgroup analyses from systematic reviews 

are limited by between-study comparisons (3, 8). How-

ever, this is an exclusion for the meta-analysis of IPD. 

Two studies incorporated IPD (17, 29). However, the 

authors did not formally test the differences between 

the meta-analysis of aggregated data and the meta-

analysis of IPD, which may limit the implications of the 

findings. 

This study represents a brief overview of a cur-

rent reporting practice, providing a tutorial for compar-

ing subgroup effects. However, our literature search 

was restricted to a single journal. Therefore, our find-

ings may only be applicable to publications in the field 

of epilepsy research. Our results are solely based on 

available reports; some studies may not have fully dis-

closed data on the outcomes of subgroup analyses. We 

also focused only on studies that used ratio measures, 

which represented 25% of all meta-analyses. It would 

be interesting to obtain data on other measures of asso-

ciation and determine how they would affect our find-

ings and suggestions. Finally, we observed a handful of 

comparisons that provided statistical evidence of differ-

ences. However, a large effect with a large p-value may 

have more practical importance than a small effect with 

a small p-value (33). For instance, our (exponentiated) 

differences ranged from 0 to 10, indicating the possibil-

ity of meaningful effects, albeit not being “statistically 

significant.” Furthermore, included studies differed in 

research areas. Therefore, our findings are by no means 

to be interpreted as lacking in practical relevance; ra-

ther, we aimed to draw attention to the importance of 

formal statistical tests when inferring from subgroups. 

Conclusion
We searched the content of leading ILAE journal 

over the past decade. We found that all the findings 

from the subgroup analyses were interpreted sepa-

rately without employing appropriate statistical tests. 

The vast majority of our subgroup comparisons re-

sulted in weak evidence against the null hypothesis of 

no difference. Medical journals may require both re-

searchers and reviewers to be aware of the importance 

of adhering to reporting principles to improve the im-

plications of their findings. 

Supplementary Materials  
Supplementary Materials include: 

- R code used for data analysis 

- Supplemental Table 1. Characteristics of included studies.  

Supplementary file available via: https://www.journalehdi.com/suppfile/730/Supplemental-materials.docx   
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