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Abstract
Objectives: We investigated recent meta-research studies on adherence to four reporting guidelines to determine the proportion that
provided (1) an explanation for how adherence to guideline items was rated and (2) results from all included individual studies. We exam-
ined conclusions of each meta-research study to evaluate possible repetitive and similar findings.

Study Design and Setting: A cross-sectional meta-research study. MEDLINE (Ovid) was searched on July 5, 2022 for studies that used
any version of the Consolidated Standards of Reporting Trials, Preferred Reporting Items for Systematic Reviews and Meta-Analyses, Stan-
dards for the Reporting of Diagnostic Accuracy Studies, or Strengthening the Reporting of Observational Studies in Epidemiology reporting
guidelines or their extensions to evaluate reporting.

Results: Of 148 included meta-research studies published between August 2020 and June 2022, 14 (10%, 95% confidence interval [CI]
6%e15%) provided a fully replicable explanation of how they coded the adherence ratings and 49 (33%, 95% CI 26%e41%) completely
reported individual study results. Of 90 studies that classified reporting as adequate or inadequate in the study abstract, six (7%, 95% CI
3%e14%) concluded that reporting was adequate, but none of those six studies provided information on how items were coded or provided
item-level results for included studies.
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Conclusion: Almost all included meta-research studies found that reporting in health research is suboptimal. However, few of these
reported enough information for verification or replication. � 2023 Elsevier Inc. All rights reserved.
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1. Introduction

Meta-research studies are conducted to identify areas
where research design, conduct, or reporting could be
improved and, thus, reduce research waste [1e6]. Meta-
research itself, however, can be wasteful if it is poorly de-
signed or reported or does not add substantively to
knowledge.

Many meta-research studies evaluate reporting in health
research studies based on checklists from reporting guide-
lines [7,8], such as the Consolidated Standards of Reporting
Trials (CONSORT) [9], Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) [10], Stan-
dards for the Reporting of Diagnostic Accuracy Studies
(STARD) [11], or Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) [12].

There are no reporting guidelines for meta-research, but
many meta-research studies use methods closely aligned
with systematic review methods [13e18]. The PRISMA
statement for systematic reviews and meta-analyses stipu-
lates that data collection and coding methods are defined
and that results of all individual included studies are pro-
vided [10].

The translation of individual guideline items into eval-
uations of reporting and the results from individual
included studies are core elements of studies on reporting
guideline adherence. Many reporting guideline items are
multifaceted [19]. Not defining how these items are trans-
lated into ratings in meta-research creates risk of unreli-
able or invalid coding and poses a barrier to replication.
Similarly, not reporting individual study-level results does
not allow verification or permit users to identify studies of
interest.

We evaluated recent meta-research studies on reporting
in health research studies that used the CONSORT [9],
PRISMA [10], STARD [11], or STROBE [12] guidelines
or one of their extensions and determined the proportion
that provided (1) an explanation for how guideline items
were translated into adherence ratings and (2) results from
each included study. Additionally, we evaluated the studies’
conclusions to assess whether they are likely generating
new knowledge vs. addressing questions to which the
answer is already known.
2. Materials and methods

We conducted a cross-sectional evaluation of recently
published meta-research studies that evaluated adequacy
of health research study reporting. We posted our study pro-
tocol on the Open Science Framework (https://osf.io/
gtm4z/) before initiation. The present study is reported
consistent with applicable PRISMA [10] items as these
most closely align with our study design.

2.1. Eligibility

Studies published in any language were eligible if they
used any version of the CONSORT [9], PRISMA [10],
STARD [11], or STROBE [12] reporting guidelines or their
extensions (e.g., CONSORT-ROUTINE [20], PRISMA-
DTA [21], STROBE-MR [22]) to evaluate reporting in
human health research publications. We selected these
reporting guidelines for our study based on a prestudy
review of citations to reporting guideline publications listed
on the Enhancing the QUAlity and Transparency Of health
Research website [19]; these guidelines were by far the
most highly cited.

Included studies must have mentioned the name of an
eligible guideline in their abstract. Studies that evaluated
reporting using multiple reporting guidelines were eligible
if at least one of the guidelines was eligible. Studies that
investigated reporting as one of multiple research ques-
tions or assessed reporting as part of another research
question were eligible. For consistency, we excluded
studies that evaluated reporting based on checklists that
included modified items from an otherwise eligible report-
ing guideline checklist (i.e., changed, removed, or added
item content), added items to a checklist, or evaluated
fewer than half of items in a checklist as this could create
subsets of items or checklists with a different level of cod-
ing complexity than the original checklist. We excluded
studies that evaluated !10 publications to avoid including
studies that targeted single studies or small groups of
studies to illustrate known reporting deficiencies.

2.2. Search and study selection method

We searched MEDLINE (ALL) via Ovid using the
search strategy: (((quality or complete* or adequat* or
transparen*) adj3 reporting) AND (CONSORT* or PRIS-
MA* or STROBE* or STARD* or ‘‘Consolidated Stan-
dards of Reporting Trials’’ or ‘‘Preferred Reporting
Items for Systematic Reviews’’ or ‘‘Standards for Report-
ing Diagnostic accuracy studies’’ or ‘‘Strengthening the
Reporting of Observational Studies in Epidemiolo-
gy’’)).tw,kf. The principal investigator (B.D.T.) worked
with an experienced health sciences librarian (J.T.B.) to

https://osf.io/gtm4z/
https://osf.io/gtm4z/
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What is new?

Key findings
� Ten percent of 148 meta-research studies included

enough information on how they coded adherence
ratings to understand how studies were rated or to
replicate studies.

� Thirty three percent provided results for individual
included studies.

� Almost all studies reached the conclusion that re-
porting is not adequate.

What this adds to what is known?
� Meta-research on reporting guideline adherence

may be contributing to research waste due to poor
reporting and repetitive results.

What is the implication and what should change
now?
� Meta-researchers should shift focus away from

further documenting poor reporting to developing,
testing, and disseminating effective strategies to
improve reporting.

develop the search. The search was run by a trained
research assistant (K.L.) on July 5, 2022. See Appendix
A for complete details on our search strategy. To include
the most recently published meta-research studies, which
would reflect relatively current practices, we reviewed cita-
tions identified in the search in reverse chronological order
based on their PubMed Unique Identifier until we obtained
our targeted sample size. Citations were uploaded to Dis-
tillerSR (Evidence Partners, Ottawa, Canada). Two re-
viewers (T.D.S. and L.S.N.A.) independently assessed
study eligibility at the title and abstract level. If either
reviewer deemed a study potentially eligible, two reviewers
(T.D.S., L.S.N.A., or A.T.) independently assessed eligi-
bility via full-text review. Discrepancies at the full-text
level were resolved by consensus between reviewers, with
a third reviewer (B.D.T.) consulted as necessary.
Appendix B includes coding guides for determining
eligibility.

2.3. Sample size calculation

Our experience, before initiating this study, in reviewing
studies on adherence to reporting guidelines suggested that
few studies provide coding definitions or report individual
study results. We therefore hypothesized that the proportion
of included articles that provided either would be small.
Thus, we set our sample size to have a 95% confidence in-
terval (CI) width of 15% around a percentage reporting of

T. Dal Santo et al. / Journal of Clin
33%. Based on CIs calculated using Agresti and Coull’s
method [23], we sought to obtain 148 studies.

2.4. Data extraction

For each eligible meta-research study, data were ex-
tracted in DistillerSR by a single reviewer (T.D.S. or
L.S.N.A.) and validated by a second reviewer (T.D.S.,
L.S.N.A., or A.T.) using the DistillerSR Quality Control
function. Discrepancies were resolved by consensus be-
tween reviewers with a third reviewer (B.D.T.) consulted
as necessary. See Appendix C for the data extraction
form. Reviewers extracted (1) publication characteristics
(first author last name; publication year; journal and 2021
journal impact factor); (2) country of corresponding
author affiliations; (3) research question (research ques-
tion related to reporting only; main research question
was related to reporting only with other nonreporting
questions; there were multiple research questions,
including questions related to reporting and nonreporting
questions, and main one is unclear; main research ques-
tion was not related to reporting, but an eligible reporting
analysis was conducted); (4) reporting guideline(s) eval-
uated; (5) number of publications included in the study;
(6) main eligibility criteria of included publications (by
reporting guideline, study design, field of research, pa-
tient population, intervention type, journal, other); (7)
number of raters; (8) independence of raters; (9) rating
method used (e.g., yes/no, fully/partially/not reported);
and (10) conclusion about reporting adequacy. We re-
viewed abstracts to extract conclusions as these are the
most read, and in many cases, the only part of an article
that is read [24].

If a study’s supplementary material was not accessible
via the publishing journal’s website, we contacted the
corresponding author and journal editorial manager or
editor-in-chief to request access. We sent up to two
follow-up e-mails per study to corresponding authors and
journal staff; if we did not receive a response, we coded
the study based on available information.

To answer our main research questions, reviewers ex-
tracted (1) whether the authors provided an explanation
for translating items into adherence ratings with enough in-
formation to be replicated and (2) if the authors provided
results for each individual study included in their report.
We searched for this information in the main study text
and tables, supplementary material, and via any internet
links provided. Explanations for how they coded adherence
ratings must have specifically reported which parts of each
item were required for the item to be coded as adequately
reported. We coded conclusions about adequacy as
adequate, inadequateeimplicit, inadequateeexplicit,
mixed, vague, or no mention. Definitions for each are in
Appendix C. For individual study results, we coded
whether authors reported results for each item for all
studies, reported partially (e.g., an overall score but not
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item ratings for each study), or did not report individual
study results. See Appendices D and E for the coding
manual.
2.5. Analysis

We calculated the proportions of meta-research studies
that provided (1) a coding guide for translating reporting
guideline items into ratings with enough information for
replication and (2) results for each included study. All pro-
portions are presented with 95% CIs using the method of
Agresti and Coull [23]. We also present results by sub-
groups defined by country of corresponding author affilia-
tions, 2021 journal impact factor, reporting guideline
evaluated, and research question (main research question
related or not related to reporting). When presenting out-
comes by subgroups, we included guideline extensions
(e.g., CONSORT-ROUTINE) with the main guideline
(e.g., CONSORT). The four subgroup analyses were estab-
lished a priori. For the only quantitative grouping (by
1,698 Unique articles 
identified

418 Titles and abstracts 
reviewed for potential 
eligibility

182

236 Articles selected for 
full-text review

88

1

60

7

9

11

148 Articles included 

1,280

Fig. 1. PRISMA fl
journal impact factor), the subgroups were established
based on frequency data. We did not conduct statistical tests
to compare subgroups because our study was not designed
or powered for that purpose.
3. Results

3.1. Search results and included study characteristics

Our search yielded 1,698 unique titles and abstracts. We
excluded 182 titles and abstracts and 88 full texts, review-
ing in reverse chronological order, until we obtained 148
included studies (Fig. 1). Reasons for exclusion at the
full-text level and references are shown in Appendix F.
We were initially unable to find or access supplementary
files for two of 148 studies. We contacted the authors and
journal editors for these missing supplementary files and
successfully obtained one set of files.

Included studies were initially listed in MEDLINE be-
tween August 14, 2020 and June 30, 2022. They included
Titles and abstracts excluded for not meeting 
eligibility criteria

Articles excluded:

No use of an eligible reporting guideline

No evaluation of adherence to eligible 
reporting guideline in human health research

Evaluated fewer than 10 studies

Evaluated fewer than half of reporting items

Evaluated a modified version of an eligible 
reporting guideline

Titles and abstracts not reviewed because  
targeted sample size was obtained

ow diagram.



Table 1. Study characteristics (N 5 148)

Study characteristics N (%)

Year Published

2020 21 (14

2021 60 (41

2022 56 (38

Online only 11 (7)

Country of Corresponding Author Affiliations

Canada 8 (5)

China 51 (34

United Kingdom 9 (6)

United States 27 (18

Other (all with �five studies)a 53 (36

Journal Impact Factorb

�2.9 45 (30

2.9 ! JIF � 4.9 55 (37

O4.9 48 (32

Included Study Eligibility Criteriac

Study design 137 (93

Patient population 68 (46

Intervention type 65 (44

Journal 17 (11

Included in specified guidelines 13 (9)

Field of research 13 (9)

Otherd 6 (4)

Research Question

Only research question related to reporting 46 (31

Main question related to reporting among multiple
research questions

13 (9)

Multiple research questions with
main question unclear

65 (44
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between 10 and 2,844 studies (median 5 52; interquartile
range 5 24e120). Affiliations of the corresponding authors
of studies were from China (N 5 51; 34%), the United
States (N 5 27; 18%), the United Kingdom (N 5 9; 6%),
Canada (N 5 8; 5%), and 22 other countries (N 5 53;
36%). Most assessed adherence to CONSORT (N 5 61;
41%) or PRISMA (N 5 59; 40%) or their extensions.
The research question was only related to reporting in 46
(31%) studies, included a main question equal related to re-
porting plus multiple other questions not related to report-
ing in 13 (9%) studies, was one of multiple questions
with no clear primary question in 65 (44%) studies, and
had a main question not related to reporting in 24 (16%)
studies. Most studies (103 [70%]) came from journals with
journal impact factor O2.9. See Table 1 and Appendix G
for individual study characteristics.

Of the 148 included studies, three (2%, 95% CI 1%e
6%) used one rater, 10 (7%, 95% CI 4%e12%) used one
rater with validation from a second rater, 113 (76%, 95%
CI 69%e83%) used two or more independent raters, nine
(6%, 95% CI 3%e11%) used two or more raters but did
not state whether they were independent, three (2%, 95%
CI 1%e6%) used other methods, and 10 (7%, 95% CI
4%e12%) did not report how many raters were used.

For classifying adherence to reporting checklist items,
66 (45%, 95% CI 37%e53%) classified items dichoto-
mously, 61 (41%, 95% CI 34%e49%) used a multilevel
approach (e.g., ‘‘fully reported’’, ‘‘partially reported’’, or
‘‘not reported’’), two (1%, 95% CI 0%e5%) classified
some items dichotomously and others with a multilevel
approach, and 19 (13%, 95% CI 8%e19%) did not report
how they classified items. See Appendix H.
Main research question not related to reporting 24 (16

Reporting Guidelinee

CONSORT 61 (41

PRISMA 59 (40

STARD 10 (7)

STROBE 18 (12

Number of Included Publications Reviewed

�50 72 (49

O50 76 (51

Abbreviations: CONSORT, Consolidated Standards of Reporting
Trials; PRISMA, Preferred Reporting Items for Systematic Reviews
and Meta-Analyses; STARD, Standards for the Reporting of Diagnostic
Accuracy Studies; STROBE, Strengthening the Reporting of Observa
tional Studies in Epidemiology.

a Australia (3); Brazil (3); Chile (1); Croatia (1); France (3); Germany
(4); Greece (2); India (3); Iran (2); Ireland (2); Italy (3); Korea (4); Macao
(2); Mexico (1); Portugal (1); Qatar (2); Saudi Arabia (2); South Africa
(1); South Korea (4); Spain (3); Switzerland (1); the Netherlands (5).

b Journals for which we could not find a journal impact factor were
coded as 0.

c Included reviews could be counted in more than one category.
d Studies reviewed included a specific questionnaire, were on

acceptability of a specific intervention, were abstracts submitted to
specific conferences, or were studies that used a specific database.

e Including extensions to specified reporting guidelines.
3.2. Main outcomes

Of the 148 studies, 14 (10%, 95% CI 6%e15%) pro-
vided a fully replicable explanation of how they coded
the adherence ratings, five (3%, 95% CI 2%e8%) provided
a partially replicable explanation, and 129 (87%, 95% CI
81%e92%) did not provide enough information to know
how coding decisions had been made (Table 2). Forty nine
studies (33%, 95% CI 26%e41%) completely reported in-
dividual study results, 26 (18%, 95% CI 12%e25%) re-
ported partial results for all studies, three (2%, 95% CI
1%e6%) reported results for some studies but not others,
and 70 (47%, 95% CI 39%e55%) did not provide any in-
dividual study results (Table 3). Only four (3%, 95% CI
1%e7%) studies provided both fully replicable explana-
tions of how they coded the adherence ratings and complete
individual study results.

Reporting was mentioned in 122 abstract conclusions,
and 90 of these classified reporting as either adequate or
inadequate. Of these 90 studies, 6 (7%, 95% CI 3%e
14%) concluded that reporting was adequate, 29 (32%,
95% CI 24%e42%) implicitly concluded that reporting
was inadequate, and 55 (61%, 95% CI 51%e71%) did so
)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

-



Table 2. Number and percent of studies that provided a fully or partially replicable explanation of how they coded the adherence ratings or did not
provide such coding explanations for the overall sample (N 5 148) and subgroups

Subgroups

N
% (95% CI)

Fully replicable Partially replicable Not replicable

All 14
10% (6%, 15%)

5
3% (2%, 8%)

129
87% (81%, 92%)

Country of Corresponding Author Affiliations

Canada 3
38% (14%, 69%)

2
25% (7%, 59%)

3
38% (14%, 69%)

China 3
6% (2%, 16%)

0
0% (0%, 7%)

48
94% (84%, 98%)

United Kingdom 1
11% (2%, 44%)

1
11% (2%, 44%)

7
78% (45%, 94%)

United States 2
7% (2%, 23%)

0
0% (0%, 13%)

25
93% (77%, 98%)

Other 5
9% (4%, 20%)

2
4% (1%, 13%)

46
87% (75%, 94%)

Journal Impact Factor

�2.9 1
2% (0%, 12%)

0
0% (0%, 8%)

44
98% (88%, 100%)

2.9 ! JIF � 4.9 6
11% (5%, 22%)

3
6% (2%, 15%)

46
84% (72%, 91%)

O4.9 7
15% (7%, 27%)

2
4% (1%, 14%)

39
81% (68%, 90%)

Reporting Guideline

CONSORT and extensions 9
15% (8%, 26%)

3
5% (2%, 14%)

49
80% (69%, 88%)

PRISMA and extensions 1
2% (0%, 9%)

1
2% (0%, 9%)

57
97% (89%, 99%)

STARD and extensions 2
20% (6%, 51%)

1
10% (2%, 40%)

7
70% (40%, 89%)

STROBE and extensions 2
11% (3%, 33%)

0
0% (0%, 18%)

16
89% (67%, 97%)

Research Question

The only research question was related to reporting or
there were multiple research questions and the main one
was related to reporting or not defined

14
11% (7%, 18%)

4
3% (1%, 8%)

106
86% (78%, 91%)

The main research question was not related to reporting 0
0% (0%, 14%)

1
4% (1%, 20%)

23
96% (80%, 99%)

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-
Analyses; STARD, Standards for the Reporting of Diagnostic Accuracy Studies; STROBE, Strengthening the Reporting of Observational Studies in
Epidemiology.
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explicitly. Of the 6 studies that concluded that reporting
was adequate, none provided any explanation of how items
were coded or item-level results for individual studies. The
4 studies with a fully replicable explanation of how they
coded the adherence ratings and complete individual study
results all concluded that reporting was inadequate
(Table 4). Outcomes for individual meta-research studies
are shown in Appendix I.

As shown in Tables 2e4, most subgroup results did not
differ substantively from overall conclusions, excluding sub-
groups with very small numbers of meta-research studies
(e.g., ! 10 studies). One exception was among 124 studies
where the main research question was related to reporting.
Thirty five studies (28%, 95% CI 21%e37%) completely re-
ported individual study results, compared to 14 of 24 studies
(58%, 95% CI 39%e76%) where the main research question
was not related to reporting.
4. Discussion

We examined 148 health research studies that evalu-
ated reporting guideline adherence. Of these, only 10%
provided enough information to understand how



Table 3. Level of reporting of included study results for overall sample (N 5 148) and subgroups

Subgroups

N
% (95% CI)

Completely reported
Partially

reportedeall studies
Partially reportedesome

studies Not reported

All 49
33% (26%, 41%)

26
18% (12%, 25%)

3
2% (1%, 6%)

70
47% (39%, 55%)

Country of Corresponding
Author Affiliations

Canada 2
25% (7%, 59%)

0
0% (0%, 32%)

0
0% (0%, 32%)

6
75% (41%, 93%)

China 26
51% (38%, 64%)

2
4% (1%, 13%)

0
0% (0%, 7%)

23
45% (32%, 59%)

United Kingdom 4
44% (19%, 73%)

2
22% (6%, 55%)

0
0% (0%, 30%)

3
33% (12%, 65%)

United States 3
11% (4%, 28%)

13
48% (31%, 66%)

1
4% (1%, 18%)

10
37% (22%, 56%)

Other 14
26% (16%, 40%)

9
17% (9%, 29%)

2
4% (1% 13%)

28
53% (40%, 66%)

Journal Impact Factor

�2.9 16
36% (23%, 50%)

9
20% (11%, 34%)

1
2% (0%, 12%)

19
42% (29%, 57%)

2.9 ! JIF � 4.9 15
27% (17%, 40%)

12
22% (13%, 34%)

0
0% (0%, 7%)

28
51% (38%, 64%)

O4.9 18
38% (25%, 52%)

5
10% (5%, 22%)

2
4% (1%, 14%)

23
48% (35%, 62%)

Reporting Guideline

CONSORT and
extensions

14
23% (14%, 35%)

6
10% (5%, 20%)

0
0% (0%, 6%)

41
67% (55%, 78%)

PRISMA and extensions 25
42% (31%, 55%)

15
25% (16%, 38%)

1
2% (0%, 9%)

18
31% (20%, 43%)

STARD and extensions 3
30% (11%, 60%)

1
10% (2%, 40%)

1
10% (2%, 40%)

5
50% (24%, 76%)

STROBE and extensions 7
39% (20%, 61%)

4
22% (9%, 45%)

1
6% (1%, 26%)

6
33% (16%, 56%)

Research Question

The only research
question was related to
reporting or there were
multiple research
questions and the main
one was related to
reporting or not defined

35
28% (21%, 37%)

22
18% (12%, 25%)

2
2% (0%, 6%)

65
52% (44%, 61%)

The main research
question was not
related to reporting

14
58% (39%, 76%)

4
17% (7%, 36%)

1
4% (1%, 20%)

5
21% (9%, 41%)

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-
Analyses; STARD, Standards for the Reporting of Diagnostic Accuracy Studies; STROBE, Strengthening the Reporting of Observational Studies in
Epidemiology.
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individual checklist items were rated, and 33% reported
results for all studies evaluated. We did not identify any
substantive differences by subgroups. Of 90 studies that
classified reporting as adequate or inadequate in their ab-
stracts, 7% concluded that reporting was adequate; how-
ever, none of these studies provided an explanation of
how they coded items or provided item-level results for
individual studies. Only 3% of included meta-research
studies provided both a fully replicable explanation of
how they coded the adherence ratings and complete indi-
vidual study results, and all of those studies concluded
that reporting was inadequate.

No previous studies have examined the degree that
meta-research studies on reporting guideline adherence
adequately report key aspects of their own studies. Given
that meta-research is done to scrutinize research



Table 4. Conclusions in abstracts of included studies on research reporting for overall sample (N 5 148) and subgroups

Subgroups

N
% (95% CI)

Adequate Inadequateeimplicit Inadequateeexplicit Mixed Vague No mention

All 6
4% (2%, 9%)

29
20% (14%, 27%)

55
37% (30%, 45%)

10
7% (4%, 12%)

22
15% (10%, 22%)

26
18% (12%, 25%)

Country of Corresponding
Author Affiliations

Canada 0
0% (0%, 32%)

0
0% (0%, 32%)

2
25% (7%, 59%)

1
13% (2%, 47%)

3
38% (14%, 69%)

2
25% (7%, 59%)

China 1
2% (0%, 10%)

15
29% (19%, 43%)

21
41% (29%, 55%)

0
0% (0%, 7%)

6
12% (6%, 23%)

8
16% (8%, 28%)

United Kingdom 0
0% (0%, 30%)

2
22% (6%, 55%)

3
33% (12%, 65%)

1
11% (2%, 44%)

1
11% (2%, 44%)

2
22% (6%, 55%)

United States 1
4% (1%, 18%)

2
7% (2%, 23%)

12
44% (28%, 63%)

4
15% (6%, 33%)

4
15% (6%, 33%)

4
15% (6%, 33%)

Other 4
8% (3%, 18%)

10
19% (11%, 31%)

17
32% (21%, 46%)

4
8% (3%, 18%)

8
15% (8%, 27%)

10
19% (11%, 31%)

Journal Impact Factor

�2.9 2
4% (1%, 15%)

19
42% (29%, 57%)

9
20% (11%, 34%)

4
9% (4%, 21%)

7
16% (8%, 29%)

4
9% (4%, 21%)

2.9 ! JIF � 4.9 2
4% (1%, 12%)

17
31% (20%, 44%)

11
20% (12%, 32%)

6
11% (5%, 22%)

6
11% (5%, 22%)

13
24% (14%, 36%)

O4.9 2
4% (1%, 14%)

19
40% (27%, 54%)

9
19% (10%, 32%)

0
0% (0%, 7%)

9
19% (10%, 32%)

9
19% (10%, 32%)

Reporting Guidelines

CONSORT and
extensions

3
5% (2%, 14%)

12
20% (12%, 31%)

29
48% (36%, 60%)

3
5% (2%, 14%)

9
15% (8%, 26%)

5
8% (4%, 18%)

PRISMA and extensions 1
2% (0%, 9%)

15
25% (16%, 38%)

16
27% (17%, 40%)

7
12% (6%, 23%)

11
19% (11%, 30%)

9
15% (8%, 27%)

STARD and extensions 0
0% (0%, 28%)

2
20% (6%, 51%)

4
40% (17%, 69%)

0
0% (0%, 28%)

2
20% (6%, 51%)

2
20% (6%, 51%)

STROBE and extensions 2
11% (3%, 33%)

0
0% (0%, 18%)

6
33% (16%, 56%)

0
0% (0%, 18%)

0
0% (0%, 18%)

10
56% (34%, 75%)

Research Question

The only research
question was related to
reporting or there were
multiple research
questions and the main
one was not related to
reporting or not defined

6
5% (2%, 10%)

54
44% (35%, 52%)

25
20% (14%, 28%)

10
8% (4%, 14%)

20
16% (11%, 24%)

9
7% (4%, 13%)

The main research
question was not
related to reporting

0
0% (0%, 14%)

1
4% (1%, 20%)

4
17% (7%, 36%)

0
0% (0%, 14%)

2
8% (2%, 26%)

17
71% (51%, 85%)

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-
Analyses; STARD, Standards for the Reporting of Diagnostic Accuracy Studies; STROBE, Strengthening the Reporting of Observational Studies in
Epidemiology.
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methodology [25], some might assume that these studies
are rigorously conducted and reported. However, there are
no consensus standards for conducting and reporting these
studies. Our study shows that most meta-research studies
find that reporting in health research is suboptimal, but
few of these studies themselves reported enough informa-
tion for verification or replication.

Good research asks important questions and uses
methods that allow us to be confident in its conclusions
[26]. Researchers considering initiating a study on adher-
ence to reporting guidelines and editors who must decide
whether to publish such studies should be able to clearly
articulate how the studies might add to what is known about
the state of research reporting. Evaluating reporting to un-
derstand the influence of new or updated reporting guide-
lines or to assess the effects of interventions designed to
improve reporting would likely be justified. Simply docu-
menting poor reporting guideline adherence in yet one
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more subspecialty area, however, would likely be less
useful.

Authors of any studies that evaluate reporting should
clearly describe how reporting was evaluated and should
provide study-level information so others can evaluate
and validate findings. Reporting guidelines for meta-
research studies do not exist, but a protocol for such guide-
lines has been published [14]. The authors of these
proposed guidelines should ensure that meta-research
studies on reporting, in addition to other important items,
address the reporting gaps we have identified here.

To date, the only reporting guideline with a standard-
ized tool to facilitate evaluation of reporting completeness
is the Transparent Reporting of a multivariable prediction
model for Individual Prognosis Or Diagnosis statement
[27]. Such assessment forms are necessary to ensure that
adherence is evaluated in a consistent manner and can
be replicated [28]. Similar forms would ideally be devel-
oped for other reporting guidelines. Meanwhile, re-
searchers who do evaluate reporting can refer to
examples of studies that we reviewed that provided fully
replicable explanations of how they rated adherence and
reporting of individual study results.G23,G100,G111,G112 In
each of those studies, for each reporting guideline item,
the researchers delineated precise definitions of the infor-
mation required for different ratings.

Rather than prioritizing additional studies on the poor
quality of health research reporting, interventions are
needed to help researchers, peer reviewers, and journal
editors improve reporting. A 2019 scoping review identi-
fied 31 interventions created to improve reporting guide-
line adherence, but only 11 had been evaluated in any way
[29]. Strategies varied on what step of the writing or pub-
lishing process they targeted, but most aimed to improve
adherence at the journal level, such as editorial endorse-
ment of specific reporting guidelines, or requiring authors
to submit a completed reporting checklist. The scoping
review found four randomized trials of interventions
to enhance adherence; the only one that showed a
statistically significant effect on reporting was the
Consort-based WEB tool, which supports adherence at
the manuscript writing stage [30]. The tool divides CON-
SORT items into bullet points and emphasizes key report-
ing elements that need to be reported for the main
CONSORT checklist and selected extensions [30]. In
the trial of the Consort-based WEB tool, which included
41 participants, the global score for completeness of re-
porting (0e10 scale) was 2.1 points higher (95% CI
1.5e2.7) in 123 CONSORT domains drafted with the tool
compared to 123 domains drafted without using the tool
[30]. Another intervention, published after the search
period of the scoping review, in which a journal required
authors to incorporate section headings that reflected
CONSORT items into their manuscripts, also improved
reporting [31]. Overall, however, there are few interven-
tions that have been tested in randomized trials and found
to be effective, and there is only limited evidence on in-
terventions that have been tested [29]. Resources should
be allocated to developing, testing, and disseminating
effective interventions that address different aspects of
the complex factors that contribute to how well research
is reported [29].
4.1. Strengths and limitations

Strengths of our study include that we developed and
posted a protocol before initiating the study, we have pro-
vided all coding manuals and individual study results in
supplementary materials, and we included a large sample
size of the most recently published studies based on an a
priori power analysis.

There are some limitations that also need to be consid-
ered. First, we only searched MEDLINE and used a prag-
matic search strategy; this could have led us to miss
potentially eligible studies, although it is unlikely that health
research studies in other databases or that were less clearly
identified as studies on reporting would have been more
completely reported. Second, we included meta-research
studies that assessed adherence to four reporting guidelines
listed in the Enhancing the QUAlity and Transparency Of
health Research website based on how often they have been
cited, but we did not assess others. We do not believe that
including other reporting guidelines would have influenced
results substantively considering that we assessed reporting
in the meta-research studies themselves and not reporting
levels of studies that used those reporting guidelines.
5. Conclusion

We found that of the 148 studies we assessed, 10% pro-
vided a fully replicable explanation of how they coded the
adherence ratings, 33% completely reported individual study
results, and 7% of those that categorized reporting as being
adequate or inadequate concluded that adherence to report-
ing guidelines was adequate, although none of the studies
that rated reporting as adequate were themselves well re-
ported. Meta-research is done to reduce research waste by
improving how research is performed, communicated, and
used [25], but our study shows that meta-research on report-
ing may be a significant contributor to waste. Most recent
studies on reporting guideline adherence do not appear to
have added meaningfully to what we know about the prob-
lem of research reporting. Poor reporting of key elements
in most of these studies does not allow for conclusions
beyond that overall reporting continues to be suboptimal
or provide an understanding of how to address the most
salient reporting gaps. New studies on adherence should only
be conducted if there is a specific and justified rationale to
address a well-defined, nonredundant research question.
Rather than more research on poor reporting in another sub-
specialty area, research is needed that develops effective
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interventions to improve reporting, tests them in randomized
trials, and disseminates them via support and training tools.
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