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Summary
BACKGROUND: When Cox regression models are used
to analyse time-to-event data, the proportional hazard as-
sumption (PHA) must be reassured to obtain valid results.
Transparent reporting of the statistics used is therefore es-
sential to interpret research. This study aimed to assess
the quality of statistical reporting and testing of the PHA in
subgroup analysis of surgical randomised controlled trials
(RCTs).

METHODS: All published articles (see appendix 1) in the
top quartile (25%) of surgical journals from 2019 to 2021
were screened in a literature review according to the Clar-
ivateTM journal citation report impact factor. Subgroup
analyses of surgical RCT data that used Cox models were
identified. Statistical reporting was rated using a previous-
ly established 12-item PHA Reporting Score as our pri-
mary endpoint. For original surgical publications, the PHA
was formally tested on reconstructed time-to-event da-
ta from Kaplan-Meier estimators. Methodological reporting
quality was rated according to the CONSORT statement.
Digitalisation was only possible in studies where a Kaplan-
Meier estimator including numbers at risk per time inter-
val was published. All results from the subgroup analy-
ses were compared to primary surgical RCT reports and
benchmark RCTs using Cox models published in the New
England Journal of Medicine and The Lancet.

RESULTS: Thirty-two studies reporting secondary sub-
group analyses on surgical RCT data using Cox models
were identified. Statistical reporting of surgical subgroup
publications was significantly inferior compared to original
benchmark publications: median PHA Reporting Score
50% (interquartile range [IQR]: 39 to 58) vs 58% (IQR:
42 to 67), p <0.001. The subgroups did not differ in com-
parison to primary surgical RCTs: median PHA Reporting
Score 50% (IQR: 39 to 58) vs 42% (IQR: 33 to 58), p =

0.286. Adherence to the CONSORT reporting standards
did significantly differ between subgroup studies and
benchmark publications (p <0.001) as well as between
subgroup studies and primary surgical RCT reports: 13
(12.5 to 14) vs 13 (IQR: 11 to 13), p = 0.042.

CONCLUSION: Statistical methodological reporting of
secondary subgroup analyses from surgical RCTs was in-
ferior to benchmark publications but not worse than pri-
mary surgical RCT reports. A comprehensive statistical
review process and statistical reporting guidelines might
help improve the reporting quality.

Introduction

The Consolidated Standards of Reporting Trials (CON-
SORT) statement, published in 2010, provides a guideline
for the reporting of parallel-group randomised trials [1].
Reporting according to consented standards enhances the
quality and transparency of research by presenting com-
plete and precise applied methods. Internal validity is a
prerequisite for the applicability of scientific results to an
external population. The CONSORT statement 12a pro-
poses that the statistical method should be reported. The
statistical method used must be not only stated but also
used appropriately from the beginning.

In time-to-event analysis, where the occurrence of the out-
come event is analysed, several statistical methods are
available. The most common statistical tests to compare
time-to-event data between two groups are the log-rank
test, a non-parametric univariate test, and the Cox propor-
tional-hazards model (Cox model), a method that allows
multivariable adjustment in time-to-event analysis [2, 3].
The hazard ratio is calculated to quantify the risk of an
event occurring at any time throughout the study between
the study groups. It results in an averaged effect that often
varies along the follow-up duration and for most medical
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studies [4]. Although differences in drug effects or disease
susceptibility may cause a true varying hazard rate over
time, simple patient selection or missing data points may
result in the same variation.

Cox models are based on two fundamental assumptions
that must be checked and hold to allow drawing valid
conclusions from the obtained results. First, censoring of
participants must be non-informative, meaning that the
dropout of participants does not obscure the true treatment
effect, and thus the treatment itself is not related to early
participant dropout [1]. Second, the proportional hazard as-
sumption (PHA) presupposes that the baseline hazard for
each study group is constant over time. This can be infor-
mally assessed by inspection of the Kaplan-Meier estima-
tor. Crossing, converging or diverging curves over the fol-
low-up period indicates that the hazards change over time
and the PHA will probably not hold. As a result, the hazard
ratio, an estimator of the overall treatment effect, no longer
reflects the true treatment effect at any given time during
the study. In fact, if non-proportional hazards are present,
reporting the overall hazard ratio is misleading. Addition-
ally, the statistical tests lose power [5].

Although not explicitly captured by the CONSORT state-
ment, detailed reporting on the statistics used, including
the testing, verification and disclosure of the underlying
assumptions, is crucial. This applies to not only ran-
domised controlled trials (RCTs) but also all comparative
research and, in particular, all subgroup analyses in which
randomisation has been disbanded and the effects of multi-
ple testing and chance play a greater role [6, 7].

The quality of methodological reporting in surgical RCTs
has been previously assessed and often labelled as rudi-
mentary [8–10]. Assessment of reporting of statistical
methods, including PHA testing in time-to-event analysis
in surgical RCTs, is rarely performed [11, 12]. We assessed
the adherence to established reporting guidelines and the
reporting of statistical methods in time-to-event analysis
of subgroup reports in high-impact surgical journals. The
findings were compared to previously assessed primary re-
ports from surgical trials published between 2019 and 2021
in the top 25% of journals based on the ClarivateTM jour-
nal citation report and to a benchmark consisting of arti-
cles published in the New England Journal of Medicine
and The Lancet [13]. The aim was to identify weaknesses
in the reporting that may ultimately result in misleading
conclusions by authors and readers, as well as misguiding
clinical practice.

Methods

Literature search and data extraction

A selective literature review was performed to identify all
secondary publications of surgical RCTs that were pub-
lished from 2019 to 2021 that used Cox models comparing
subgroups. The top quartile of surgical journals according
to the 2018 journal impact factor as categorised by Web of
Science, Clarivate Analytics, were independently screened
for eligibility by two authors (LW, CK). A list of all
screened journals is available in appendix 1.

The eligibility criteria were the date of publication, sec-
ondary subgroup analysis of time-to-event data using a

Cox model, and any kind of surgical intervention in at
least one study arm or an eligible surgical population, as
well as subgroup analysis in the subspecialties (general
surgery, surgical oncology, cardiothoracic surgery, vascu-
lar surgery, transplantation and orthopaedic surgery). Pri-
mary RCT publications, studies with early termination and
meta-analyses of RCT data were excluded. The data ex-
traction was performed by two reviewers independently
(LW, CK), and discrepancies were resolved by a third re-
viewer (LM).

The reporting of this selective literature review adheres to
the PRISMA guidelines [14].

Outcomes

The primary outcome was a previously used summation
score of points obtained from statistical reporting [13]. The
PHA Reporting Score ranged from 0 to 12 points, where
12 points represents the highest reporting quality. If no Ka-
plan-Meier estimators were published, the maximum score
was 9 points. The score is depicted in table 1. It comprised
reporting of the following items: statistical model, includ-
ing covariates, PHA testing and reporting of test results;
patient flow diagram; Kaplan-Meier estimator; number of
patients per group and subgroups; and number of censored
patients per group. To enable comparison between publica-
tions with and without Kaplan-Meier estimators, the PHA
Reporting Score was converted into a percentage value,
with the denominator changed accordingly. This percent-
age score constitutes the primary outcome.

The secondary outcome was a summation score of points
obtained from methodological reporting according to the
CONSORT 2010 methods criteria [1]. The CONSORT
score ranges from 0 to 14 points, where 14 points repre-
sents the highest reporting quality. The items of this score
comprise reporting of the trial design, the randomisation
sequence generation, the allocation ratio, concealment of
allocation, the level of blinding, the inclusion period, the
study end date, the follow-up registration, the sample size
calculation (sufficient reporting was defined as the pres-
ence of alpha and beta level, effect size, statistical test and
total number), the eligibility criteria, the intervention, the
control, the outcome measures and the mode of primary
analysis.

The obtained score results were compared to the published
PHA Reporting Scores and CONSORT scores of “primary
surgical RCTs” and “benchmark RCTs” [11]. The identifi-
cation of these studies was previously reported in detail. In
short, the “primary surgical RCT” group included 25 sur-
gical RCTs published in 2019 in the top quartile of surgi-
cal journals using Cox models, and the “benchmark RCT”
group included 54 RCTs in any field of medicine pub-
lished in the first six months of 2019 in the New England
Journal of Medicine and The Lancet using a Cox model
[13]. The PHA Reporting Score and the CONSORT score
were calculated for each article. When information on for-
mal testing of the PHA was not available, DataThief III
and the StataVR ipdfc command (StataCorp, College Sta-
tion, Texas, USA) were used to reconstruct the data from
published Kaplan-Meier estimators if available. A global
test and Schoenfeld residuals were used to check the PHA.
The reproducibility of the scores was high in this first re-
port. We found that reporting adherence to the CONSORT
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guidelines was high in both groups but significantly lower
in the surgical publications. However, the reporting of the
PHA testing was negligible in the surgical trial group. Be-
cause reconstruction of the data depended on sophisticat-
ed additional reporting of (e.g.) Kaplan-Meier estimators,
this was often not possible. However, when reconstructed
data was tested for the PHA, there was evidence of viola-
tion in one study, and the significant result obtained from a
Cox model was no longer significant when an appropriate

Figure 1: Reporting of methods and statistics by journal. Jitter plot
showing the proportional hazard assumption (PHA) Reporting
Score in percentage and the CONSORT score of each study (n =
79). The x-axis is trimmed at 7 points; no study performed below 7
points in the CONSORT score.

non-parametric method, namely the restricted mean sur-
vival time, was used.

Statistics

The continuous score variables were visually inspected for
their distribution and then summarised using median and
quartiles (Q1, Q3). Counts are presented with numbers and
percentages.

The PHA Reporting Scores and CONSORT scores were
compared between the subgroup studies and the bench-
mark RCTs, as well as between the subgroup studies and
the primary surgical RCT reports, using the Wilcoxon

Figure 2: Reporting of methods and statistics by journal. Compar-
ing benchmark, primary surgical randomised controlled trial (RCT)
and subgroup studies.

Table 1:
The PHA Reporting Score [13] criteria, including subgroups.

Reporting criterion Points

1. Statistical model 0 = not clearly reported

1 = reported with sufficient details

2. Included covariates 0 = not clearly reported

1 = reported with sufficient details

3. PHA testing 0 = not clearly reported

1 = PHA testing mentioned but not clearly reported

2 = PHA testing conducted and reported with details

4. Patient flow diagram 0 = not clearly reported

1 = CONSORT flow diagram or similar

5. No. of participants per group 0 = not clearly reported

1 = reported with sufficient details

6. No. of censored participants 0 = not clearly reported

1 = reported with sufficient details for each group

7. PHA reporting 0 = not performed or not clearly reported

1 = reported, test results/plots not available

2 = reported, test results/plots available

8. Kaplan-Meier estimator* 0 = Kaplan-Meier plots not presented

1 = Kaplan-Meier plots available

No. at risk per group 0 = not reported

1 = reported on plot

95% CI per group 0 = not reported

1 = reported on plot

CI: Confidence interval; PHA: proportional hazard assumption.

* Item 8 including the “No. at risk per group” and the “95% CI per group” criteria were left blank if no Kaplan-Meier estimator was published.
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rank-sum test. Score results were then plotted per study
group and journal using jitter plots (width: 0.1, height:
2.0).

All analyses were done with RStudio (version 4.2.3) on
macOS 12.5.1. All p-values are two-sided with an α-level
of 5%.

Results

A total of 32 articles published in the screened surgical
journals conducted a subgroup analysis of RCT data using
Cox models between 2019 and 2021 (see appendices 1 and
2). The reporting of methods and statistics by journal is vi-
sualised in figures 1 and 2.

Statistical reporting

The statistical reporting is presented in table 2. For the sub-
group studies, the median PHA Reporting Score was 50%
(Q1, Q3: 39, 58). The previously reported PHA Reporting
Score in the benchmark RCTs was 67% (58, 75) and in the
primary surgical RCT reports 42% (33, 58).

The PHA Reporting Score was significantly lower in sub-
group studies compared to benchmark RCTs, p <0.001.
No statistically significant difference existed between sub-
group studies and primary surgical RCT reports, p = 0.286.
Details of the reporting are presented in table 2. The differ-
ence between the groups was most pronounced in the re-
porting of formal testing of the PHA. In only 9/32 (28%)
subgroup studies, formal PHA testing was mentioned in
the methods section, whereas 31/54 (57%) of the bench-
mark RCTs announced PHA testing. Statistical details on
PHA testing were poorly described, appearing in only 2 out
of 32 (6%) subgroup studies, 2 out of 25 (8%) primary sur-
gical RCT reports and 9 out of 54 (17%) benchmark RCTs.
Likewise, reporting of PHA testing results was generally
poor but higher in benchmark RCTs (28/54, 52%) com-
pared to subgroup studies (6/32, 19%). The best-reported
item was the number of participants per group, which was
reported in all studies throughout all three groups.

Table 3 displays details on the reporting of PHA testing
results. PHA testing results were reported in only 2/32
(6%) subgroup studies compared to 28/54 (52%) bench-
mark RCTs. This opposes a staggeringly high proportion
of 30/32 (94%) subgroup studies and 23/25 (92%) primary
surgical RCT reports that did not report testing or verifica-
tion of the PHA, whereas specific reporting of PHA testing
was only missing in 26/54 (48%) benchmark RCTs.

CONSORT reporting

Reporting quality, as measured by reporting adherence to
the CONSORT 2010 Checklist, is presented in table 4. In
general, CONSORT reporting was excellent. The median
total score was 14 (Q1, Q3: 13, 14), indicating that 50% of
articles had a complete reporting of all 14 items listed in
the CONSORT 2010 Checklist. However, the CONSORT
score was statistically lower in subgroup studies with a me-
dian of 13 points (Q1, Q3: 12.5 to 14) compared to bench-
mark RCTs, where the median score was 14 points (Q1,
Q3: 14 to 14), p <0.001. On the other hand, reporting in
the subgroup studies was significantly better compared to
primary surgical RCT reports, which had a median of 13
points (11 to 13), p = 0.042.

The difference was most pronounced in detailed reporting
of sample size calculations: only 21/32 (66%) subgroup
studies reported a precise sample size calculation versus
50/54 (93%) studies in the benchmark group (table 3). In
primary surgical RCTs, only 10/25 (40%) studies report-
ed a precise sample size calculation. Complete reporting
was seen in all three groups for the CONSORT items “trial
setting”, “eligibility criteria”, and descriptions of the inter-
vention and control.

Discussion

This study assessed the reporting quality in subgroup stud-
ies of surgical RCTs analysing time-to-event data pub-
lished in the top quartile of surgical journals in 2019–2021.
These results were compared to data from a previously

Table 2:
PHA Reporting Score for surgical and benchmark studies, including subgroups. Variables are presented with numbers and percentages in brackets, if not stated otherwise. They
indicate the proportion of studies that reported the criteria. Distribution of the PHA Reporting Score was not normally distributed; therefore, data are summarised using median
and interquartile range (IQR: Q1 to Q3). To allow comparability of studies, given the presented data with or without Kaplan-Meier estimators, the maximum score was reduced
(i.e. −3 points) if no Kaplan-Meier estimator was published, and a percentage score was calculated.

Surgical Benchmark Subgroup

n = 25 n = 54 n = 32

PHA reporting score, % median (Q1 to Q3) 42 (33 to 58) 67 (58 to 75) 50 (39 to 58)

PHA reporting score, median (IQR) 5 (4 to 7) 8 (7 to 9) 6 (5 to 7)

Model specifications, n (%) 20 (80) 51 (94) 29 (91)

Included covariates, n (%) 13 (52) 46 (85) 22 (69)

PHA testing (methods), n (%) Announced testing without details 1 (4) 22 (41) 7 (22)

Announced testing with details 2 (8) 9 (17) 2 (6)

Patient flow diagram, n (%) 23 (92) 54 (100) 28 (88)

No. of participants per group, n (%) 25 (100) 54 (100) 32 (100)

No. of censored per group, n (%) 9 (36) 28 (52) 8 (25)

PHA testing (results), n (%) Reported results without details 2 (8) 24 (44) 5 (16)

Reported results including plot 0 (0) 4 (7) 1 (3)

Kaplan-Meier estimator published, n (%) 21 (84) 50 (93) 29 (91)

No. at risk per group, n/N (%) 15/21 (71) 50/50 (100) 25/29 (86)

95% CI per group, n/N (%) 0/15 (0) 2/50 (4) 3 (10)

CI: Confidence interval; PHA: proportional hazard assumption.

Original article Swiss Med Wkly. 2025;155:4022

Swiss Medical Weekly · www.smw.ch · published under the copyright license Attribution 4.0 International (CC BY 4.0) Page 4 of 7



published study assessing reporting in primary surgical
RCTs, published in the same journals, and a benchmark
group consisting of RCTs published in the New England
Journal of Medicine and The Lancet.

The focus of this study was the reporting of the time-to-
event analysis, a very specific but highly relevant aspect
of medical literature. For this type of analysis, no estab-
lished reporting guidelines exist. Thus, inconsistent and in-
complete reporting was expected, especially in the surgi-
cal literature, where reporting quality is traditionally lower
compared to high-quality medical journals. To assess the
reporting quality for statistical reporting of time-to-event
analysis, specific reporting criteria were established and
summed in the PHA Reporting Score. Reporting quality
according to this score was better in the benchmark group
compared to the surgical subgroup studies and the primary
surgical studies. Detailed reporting on PHA testing in
RCTs was rarely reported in studies published in surgical
journals, whereas it was acceptable in benchmark studies.
Overall, only two of the 32 surgical subgroup studies (6%)
reported that the PHA was verified to hold. In the remain-
ing 30 surgical subgroup studies (94%), the published sta-
tistical details do not allow drawing a conclusive picture
assuring readers that the PHA was considered at all. This
contrasts with a relatively high proportion of 24 of the 54
benchmark RCTs (44%) that verified the PHA and an addi-
tional 4 benchmark RCTs (7.5%) that even identified non-
proportionality in their time-to-event analysis. In two of
these four RCTs, an alternative statistical analysis was con-
ducted because the PHA did not hold [13].

Scientific reporting guidelines were established to guide
study authors, reviewers, editors and readers. The overall
aim is to improve the quality of medical research by
achieving transparent, congruent and reproducible report-
ing. This study shows that the well-established CONSORT
2010 reporting recommendations found their way into the
reporting of surgical RCTs. However, compared to the
benchmark RCTs with the highest reporting quality, the re-
porting according to CONSORT criteria was still signifi-
cantly worse in both primary surgical RCTs and subgroup
studies of surgical RCT reports [1].

PHA violations in the medical literature

Some important violations reported in the literature raised
awareness of the issue of neglecting PHA testing [16–18].
The PHA testing was also systematically assessed in can-
cer sciences, where time-to-event analyses are most com-
monly used [11, 18, 19]. It has been shown that non-pro-
portional hazards are not unusual in RCTs, a fact that was
confirmed by the findings of our study group [11, 12, 20].

Several predisposing factors for PHA violation have been
proposed. In drug trials, after a drug intervention is
stopped, diverging curves start converging due to the short
biochemical effects of the drug. Vice versa, in im-
munotherapy, a delayed treatment effect has been observed
as the biological explanation for a PHA violation [21].
Non-survival endpoints have also been identified as a risk
factor for PHA violation [12]. In three surgical drug trials,
the intervention was stopped early after randomisation. Al-
together, the current state of the surgical literature regard-

Table 3:
Results of CONSORT score reporting. Variables are presented with numbers and percentages in brackets if not stated otherwise and indicate the proportion of studies that re-
ported the criteria.

Surgical Benchmark Subgroup

n = 25 n = 54 n = 32

Total score, median (Q1 to Q3) 13 (11 to 13) 14 (14 to 14) 13 (12.5 to 14)

Trial setting 25 (100) 54 (100) 33 (100)

Allocation ratio 24 (96) 53 (98) 27 (84)

Participants/eligibility criteria 25 (100) 54 (100) 32 (100)

Intervention 25 (100) 54 (100) 32 (100)

Control 25 (100) 54 (100) 32 (100)

Outcome measure 24 (96) 54 (100) 32 (100)

Inclusion period 23 (92) 54 (100) 32 (100)

Study end date 21 (84) 51 (94) 28 (88)

Follow-up assessment 23 (92) 54 (100) 31 (97)

Sample size calculation 10 (40) 50 (93) 21 (66)

Randomisation mode 21 (84) 54 (100) 30 (84)

Concealment of allocation 19 (76) 51 (94) 27 (84)

Level of blinding 19 (76) 50 (93) 28 (88)

Analysis mode 17 (68) 54 (100) 30 (94)

Table 4:
Testing of the PHA. Variables are presented with numbers and percentages of total numbers in brackets if not stated otherwise. Digitalisation was performed for all studies
where PHA testing was not conducted and reported if possible. Digitalisation was only possible in studies where a Kaplan-Meier estimator including numbers at risk per time in-
terval was published.

Surgical studies Benchmark studies Subgroup

n = 25 n = 54 n = 32

Testing of PHA performed and reported, n (%) 2 (8) 28 (52) 2 (6)

PHA verified, n/N (%) 2/2 (100) 24/28 (86) 2/2 (100)

Non-proportionality identified, n/N (%) 0/2 (0) 4/28 (14) 0/2 (0)

Alternative analysis performed, n/N (%) 0/2 (0) 2/4 (50) 0/2 (0)

Testing of PHA not reported or not verified, n (%) 23 (92) 26 (48) 30 (94)

PHA: proportional hazard assumption.
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ing PHA testing and reporting, similar to cancer science,
exhibits significant shortcomings. Despite progress in es-
tablishing standards in some surgical journals, method-
ological reporting remains insufficient.

Scale of the problem in the surgical literature

In general, researchers aim for high-ranked journals ac-
cording to the impact factor for the publication of their
studies. The chance of an article being accepted is higher if
relevant results are concisely reported. However, the qual-
ity of peer reviewing is still a “black box”, and the com-
petence of reviewers is not methodically analysed. High-
ranked journals may have a better-quality reviewing
process and use more sophisticated statistical evaluation
techniques [22, 23].

The requirement alone to implement a systematic statisti-
cal reviewing process for each eligible submission could
increase the quality of surgical literature. The review
process should be even more rigorous for RCTs because
they often directly lead to the implementation of the results
in clinical practice. RCTs generally ensure well-balanced
groups regarding baseline characteristics if the sample size
is large and narrow eligibility criteria are constant through-
out the inclusion period. Smaller trials are prone to dif-
ferences in baseline characteristics between the trial arms
and benefit from stratification and minimisation to achieve
balance. This will inherently increase the chance that haz-
ards are proportional over time. However, this might not be
true for all randomisation strategies. If for example block
randomisation is used, despite having a balanced sample
size, a risk exists of allocation or selection bias if the study
groups are unmasked because the allocation of participants
might be predictable (e.g. one group might contain more
secondary diseases) [24]. Further, RCTs are most often
guided by epidemiologists or trial statisticians, ensuring
high reporting quality and statistical planning and strategy,
as well as in the execution of a study.

For this study, only RCTs published in top-ranked surgical
journals were included, presumably representing the high-
est methodological standards as well as the highest report-
ing quality in the field. By including only RCTs, we as-
sessed the study design with the lowest risk for violation
of the PHA. Still, relevant shortcomings in reporting and
violations of the PHA were identified. In benchmark RCTs
where the reporting quality was best, non-proportionality
was identified in 7.5% of all studies. This led to an al-
ternative non-parametric analysis in 4% of all benchmark
studies. In our previously published study, original data
of surgical RCTs, where non-proportionality was expected,
was requested by CK. Eventually, in one of the 25 surgical
RCTs, not only was a violation of the PHA documented but
the initially reported significant primary endpoint turned
out to be non-significant in a non-parametric analysis [17].
Such dramatic consequences might be rare but have the po-
tential to negatively affect medical practice, influence fu-
ture research, and flaw literature reviews and meta-analy-
ses.

This study most likely describes only the tip of the iceberg.
Violation of the PHA might be even more relevant in stud-
ies with more vulnerable designs and published in journals
with a less sophisticated reviewing process [13, 17].

A crucial question remains: Does “not reported” mean “not
done” or “not reported but done”? In benchmark trials, the
primary outcome was not affected if PHA testing was not
reported or even if a violation was suspected based on the
digitised data. Hence, PHA testing was likely conducted
but not reported in these trials. In the surgical literature, we
must consider the first scenario (“not done”) to sometimes
be true since three studies with a change in the outcome di-
rection were identified.

Limitations

Some limitations require attention. When using a literature
review as the method of choice, its weaknesses may in-
clude the potential for misinterpretation and underdevelop-
ment. First, we have not reconstructed the data or contact-
ed the authors to inquire about PHA testing. Second, we
may not have covered all literature and sample sizes be-
cause this was subject to the authors’ selection during the
screening process. Finally, the score we developed has not
been externally validated.

Conclusion

This study demonstrates that statistical reporting and ad-
herence to the CONSORT reporting guidelines are poor in
secondary analyses of surgical RCTs. Adherence to statisti-
cal reporting guidelines and a comprehensive statistical re-
view process might help improve reporting quality to con-
fine the misapplication of statistical models.
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Appendix  

Appendix 1:  
Journal Name (top quartile) Impact Factor 2018 

JAMA SURGERY 13.625 

ANNALS OF SURGERY 10.13 

JOURNAL OF HEART AND LUNG TRANSPLANTATION 7.865 

ENDOSCOPY 7.341 

AMERICAN JOURNAL OF TRANSPLANTATION 7.338 

BRITISH JOURNAL OF SURGERY 5.676 

EUROPEAN JOURNAL OF VASCULAR AND ENDOVASCULAR SURGERY 5.328 

HEPATOBILIARY SURGERY AND NUTRITION 5.296 

AMERICAN JOURNAL OF SURGICAL PATHOLOGY 4.958 

DIGESTIVE ENDOSCOPY 4.774 

JOURNAL OF THE AMERICAN COLLEGE OF SURGEONS 4.59 

JOURNAL OF BONE AND JOINT SURGERY-AMERICAN VOLUME 4.578 

LIVER TRANSPLANTATION 4.57 

JOURNAL OF THORACIC AND CARDIOVASCULAR SURGERY 4.451 

CLINICAL ORTHOPAEDICS AND RELATED RESEARCH 4.329 

ARTHROSCOPY 4.325 

BONE & JOINT JOURNAL 4.306 

TRANSPLANTATION 4.264 

JOURNAL OF HEPATO-BILIARY-PANCREATIC SCIENCES 4.16 

ANNALS OF SURGICAL ONCOLOGY 4.061 

DISEASES OF THE COLON & RECTUM 3.991 

JOINT DISEASES AND RELATED SURGERY 3.812 

SURGERY FOR OBESITY AND RELATED DISEASES 3.812 

ANNALS OF THORACIC SURGERY 3.639 

EUROPEAN JOURNAL OF CARDIO-THORACIC SURGERY 3.486 

OBESITY SURGERY 3.412 

JOURNAL OF VASCULAR SURGERY 3.405 

HPB 3.401 

INTERNATIONAL JOURNAL OF SURGERY 3.357 

TRANSPLANT INTERNATIONAL 3.177 

SURGICAL ENDOSCOPY AND OTHER INTERVENTIONAL TECHNIQUES 3.149 
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Appendix 2: 

acronym of RCT first author year original study 
population 
randomized n 

study 
population 
n (%) 

endpoints ref 

AcoArt I Xu Y 2021 200 180 (90%) 5-year all-cause mortality, clinically driven target lesion 
revascularization (CD-TLR, defined as reintervention at 
the site of the target lesion because of symptoms) and 
major amputation of the treated leg 

(1) 

ACOSOG Z6051 Fleshman & 
Branda ME 

2019 486 462 (95%) 2-year disease-free survival and locoregional recurrence 
rate 

(2) 

ALACART Stevenson A 2019 475 450 (95%) 2-year locoregional recurrence rate, disease-free survival 
and overall survival 

 

(3) 

AMBITION McLaughlin V 2019 610 605 (99%) Time from randomization to first adjudicated clinical 
failure event 

(defined as the first occurrence of a composite of: death, 
hospitalization for worsening pulmonary arterial 
hypertension, disease progression or unsatisfactory 
long-term clinical response) 

(4) 

ART Taggart DP 2021 3102 2156 (70%) 10-year all-cause mortality (5) 

BASIL-1 Benson A 2019 452 433 (96%) Three-year rate of amputation-free survival, overall 
survival and major adverse limb events (major 
amputation or any major vascular re-intervention in the 
index limb) 

(6) 
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BASIL-1 Meecham L 2019 452 311 (69%) Immediate technical success (as defined by the 
operating surgeon or interventionalist), mean length of 
index hospital admission, days 

spent in hospital out to 12 months from randomization, 
freedom from major adverse limb events and re-
intervention, amputation-free 

survival, overall survival, and limb salvage. 

(7) 

BEATRICE Kayali M 2022 2591 940 (36%) 5-year locoregional recurrence rate (8) 

CLASSIC Choi Y 2019 1035 637 (62%) 5-year disease-free survival (9) 

CPP FAP-310 Balaguer F 2022 171 158 (92%) Composite measure of time to first disease progression 

in the lower gastrointestinal tract (defined as the 
endoscopist’s recommendation for the need for 
colectomy or proctocolectomy; the need for proctectomy 
or pouch excision, endoscopic excision of any polyp ≥10 
mm in size in the rectum or pouch, and/or diagnosis of 
high-grade dysplasia or cancer in the rectum or pouch 

(10) 

CRITICS Claassen Y 2019 788 patients 494 Overall Survival (11) 

EORTC Gronchi A 2020 905 697 Overall survival (12) 

ESPAC-3 Ghaneh P 2019 1151 1151 Overall and recurrence free survival (13) 

EXCEL Modolo R 2020 1905 1807 4 year all-cause mortality predicted (14) 
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FAITH Okike K 2019 555 555 posterior tilt and subsequent arthroplasty during the 2-
year follow-up period, 

(15) 

 

FIRE-3 Modest DP 2020 270 127/ 143 Survival from best response (16) 

FOWARC Xie Y 2021 495 253 The primary outcome 

was the 5-year lateral pelvic recurrence rate 

(17) 

GRECCAR 1 Rouanet P 2021 195 195 Overall, disease free survival, local relapse free survival (18) 

GRECCAR 4 Nougaret S 2019 133 117 Association between baseline MRI features, Dworak 
score and disease-free survival in univariable analysis 

(19) 

JUVENTUS Verwer MC 2021 160 150 long term survival and limb salvage rates for patients 
with non revascularisable (NR) chronic limb threatening 
ischaemia (CLTI). 

(20) 

MSLT-1 Uppal A 2019 2001 326 In-basin recurrence free 

survival 

(21) 

NEOCRTEC5010 Leng X 2019 451 389 Overall survival (22) 

PAMPER Guyette FX 2021 407 407 30-day mortality (23) 

PETACC-8 Bruzzi M 2019 2559 434 Survival after recurrence (24) 

PLCO Titan A 2019 154897 75’587 lung-cancer-free survival (25) 

ROOBY Quin JA 2021 2203 1568 Freedom from major adverse cardiac events (26) 

SURTAVI Mumtaz M 2021 1660 1660 All cause mortality (27) 
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SVR Chamberlain 
RC 

2022 555 544 survival (28) 

TiCAB Sandner SE 
(EJCTS) 

2020 1859 1753 Time to CV death, MI, stroke or repeat revascularization (29) 

TiCAB Sandner SE 2022 1859 1843 all-cause death (30) 

TiCAB Schaefer A 2021 1859 1859 Time to CV death, MI, stroke or repeat revascularization (31) 

VIVA Lindholt J 2020 50156 692 Time to surgical repair (32) 
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