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Abstract
Objectives: To assess whether the use of the revised Cochrane risk of bias tool for randomized trials (RoB2) in systematic reviews
(SRs) adheres to RoB2 guidance.

Methods: We searched MEDLINE, Embase, Cochrane Library from 2019 to May 2021 to identify SRs using RoB2. We analyzed
methods and results sections to see whether risk of bias was assessed at outcome measure level and applied to primary outcomes of
the SR as per RoB2 guidance. The relation between SR characteristics and adequacy of RoB2 use was examined by logistic regression
analysis.

Results: Two hundred-eight SRs were included. We could assess adherence in 137 SRs as 12 declared using RoB2 but actu-
ally used RoB1 and 59 did not report the number of primary outcomes. The tool usage was adherent in 69.3% SRs. Considering
SRs with multiple primary outcomes, adherence dropped to 28.8%. We found a positive association between RoB2 guidance
adherence and the methodological quality of the reviews assessed by AMSTAR2 (p-for-trend 0.007). Multivariable regression
analysis suggested journal impact factor [first quartile vs. other quartiles] was associated with RoB2 adherence (OR 0.34;
95% CI: 0.16-0.72).
* Corresponding author. Laboratorio di Metodologia delle revisioni sis-

tematiche e produzione di Linee Guida, Istituto di Ricerche Farmacolo-

giche Mario Negri IRCCS, Milan, Italy. Tel.: þ390239014635; fax:

þ390233200231.

E-mail address: mariengonzalezlorenzo@gmail.com (M.

Gonzalez-Lorenzo).

https://doi.org/10.1016/j.jclinepi.2022.09.003

0895-4356/� 2022 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

mailto:mariengonzalezlorenzo@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jclinepi.2022.09.003&domain=pdf
https://doi.org/10.1016/j.jclinepi.2022.09.003
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jclinepi.2022.09.003
https://doi.org/10.1016/j.jclinepi.2022.09.003


48 S. Minozzi et al. / Journal of Clinical Epidemiology 152 (2022) 47e55
Conclusions: Many SRs did not adhere to RoB2 guidance as they applied the tool at the study level rather than at the outcome measure
level. Lack of adherence was more likely among low and very low quality reviews. � 2022 The Author(s). Published by Elsevier Inc. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Systematic Reviews (SRs) are essential for the develop-
ment of guidelines and for healthcare decision-making
given that they provide an overview of the available evi-
dence on a specific topic [1]. Assessing risk of bias of
included primary studies is essential during the conduct
of a SR since it allows the identification of potential flaws
that could limit the validity of the results of the review
[1e3].

During the last decade, the most used tool to assess the
risk of bias of randomized controlled trials (RCTs) in both
Cochrane and non-Cochrane SRs was the Cochrane Risk of
Bias tool (RoB1) [4]. This instrument covers seven domains
(random sequence generation and allocation concealment
for selection bias, blinding of participants and providers
for performance bias, blinding of outcome assessor for
detection bias, incomplete outcome data for attrition bias,
selective outcome reporting for reporting bias, and other
sources of bias) [4]. Several methodological studies have
been published evaluating the appropriate use of this tool
[5e13].

A revised version of this risk of bias tool (RoB2) was
released in 2019 [14], with the purpose of overcoming
some limitations afflicting the previous version, such as
the inconsistent use of the tool (authors added or removed
domains), an excessive use of ‘‘unclear judgment’’ and
the lack of an overall judgment domain. The new tool in-
corporates advances in the theoretical understanding of
bias, such as the need to assess separately selective re-
porting of specific measures of a given outcome and se-
lective non-reporting of outcomes, and a more careful
evaluation of risk of bias for studies that are not blinded.
The new RoB2 supports the evaluation of potential biases
arising from inadequate randomization process, deviations
from intended interventions, missing data, measurement
of the outcomes, selection of the reported results and
overall bias. For each domain RoB2 guides the reviewer
in formulating a judgement on the risk of bias, which
can be expressed as ‘‘low’’, ‘‘high’’ or ‘‘some concern’’.
The most relevant difference between RoB2 and the orig-
inal version of the tool (RoB1) is the exclusion of any
judgment at the overall study level. In fact, RoB2 requires
that the risk of bias is always assessed at the individual
outcome measure level. The rationale being that different
outcome measures within the same study often have
different risk of bias. RoB2 guidance recommends that
all the outcomes included in the Summary of Findings
table should be fully evaluated at the outcome measure
level [15].

The objective of this descriptive study is to evaluate
whether SRs published after the launch of RoB2 that used
this tool complied with RoB2 guidance.
2. Methods

We performed this SR according to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement [16] and guidelines for reporting
meta-epidemiological research [17].

2.1. Search strategy and selection criteria

We searched MEDLINE (via PubMed), Embase and Co-
chrane Library from 1st January 2019 to 31st May 2021.
We chose this relatively recent time frame because the final
version of RoB2 was published in 2019 [14]. A combina-
tion of free text and Mesh terms were used. No language
restrictions were applied. The full search strategy for each
database is presented in the Supplementary Material.

We included SRs, irrespective of their qualitative or
quantitative nature, who aimed to evaluate the effect of
any intervention and that included at least one random-
ized controlled trial. As a consensus definition of SR
does not exist [18], we defined a review as systematic
if the review objective, the inclusion-exclusion criteria
and the search strategy were clearly stated in the methods
and if the number of studies finally included was re-
ported in the results section. We restricted our focus
and selection to those SRs who declared in their methods
to assess risk of bias by using the RoB2 tool. Indeed, our
sample includes only SRs that were published after the
RoB2 and its guidance became available in the public
domain.

After combining the search results and removing dupli-
cates, two pairs of reviewers (MR, FL, SV, EZ) indepen-
dently screened titles and abstracts of all records to
identify potentially relevant SRs. We used EndNote X9
software [19], to manage citations and Rayyan software
[20] for the title/abstract screening process.

We retrieved the full-text versions of all potentially rele-
vant SRs for definitive assessment of eligibility. Two re-
viewers (PDN, AL) independently assessed full texts of
potentially relevant SRs. In case of disagreements a third
reviewer (MGL) was involved.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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What is new?

Key findings
� We assessed whether the evaluation of risk of bias

was performed at outcome measure level and
applied to the primary outcomes of the SR as per
RoB2 guidance l in 208 SRs. Seventy-one (34%)
were not evaluable (use of RoB1 despite declaring
use of RoB2, number of primary outcomes not
reported).

� Out of the 137 (66%) SRs evaluable, the use of the
tool was judged adherent to the guidance in 95
(69.3%). When considering only those with more
than one primary outcome, the proportion dropped
to 28.8% (17/59).

� We found a positive association between the cor-
rect use of the tool and the overall methodological
quality of the reviews assessed by AMSTAR 2 and
with publication on journal in the first quartile
impact factor, while no association was found with
area of medicine and geographical region accord-
ing to the first author’s affiliation.

What this adds to what is known?
� Many systematic reviews published in the last

2 years incorrectly applied the revised Cochrane
risk of bias tool (RoB2) as they assessed the risk
of bias at the study level, rather than at the
outcome measure level.

What is the implication, what should change now?
� Interventions are needed to improve the quality of

published SRs and to promote the correct applica-
tion of RoB2 tool.
2.2. Data extraction and adherence to RoB2 guidance

For each SR we sought general information (title, publi-
cation date, scientific journal) where the SR was published
and its 2020 Impact Factor (IF) on journal citation report
2021 [21], first author’s affiliation as a proxy for country
of origin (categorized as Europe, Asia, Africa, North Amer-
ica, South America, Australia), area of medicine covered
(categorized as Alternative medicine/acupuncture, Anesthe-
siology/Emergency medicine, Dentistry, Medical treat-
ments/chronic disease, Medical treatments/infectious
disease, Psychiatry/Psychology, Rehabilitation/physio-
therapy/speech therapy, Surgery), intervention and compar-
ison, number of RCTs included and assessment of certainty
of evidence with the GRADE approach [2]. We then eval-
uated what authors reported in the methods section of their
review related to risk of bias assessment. In particular, we
tried to ascertain in what way they used the RoB2 and if
its use adhered to RoB2 guidance. Adherence was satisfied
if authors applied RoB2 to at least stated primary outcomes.
Pragmatically, in each review, the number of RoB2 assess-
ments should have been equal to or greater than the re-
ported number of primary outcomes. Adherence was
considered inadequate if RoB2 was applied at the study
level (e.g., the number of Rob2 assessment was one per
study and the number of stated primary outcomes was
greater than one). We did not assess adherence for those
SRs in which we could not identify the exact number of pri-
mary outcomes. We purposely did not make our operation-
alized definition of adherence too stringent. Two authors
(SC, MS) independently evaluated adherence; discrep-
ancies were resolved by consensus, in consultation with a
senior epidemiologist (SM).

We assessed the methodological quality of each SR us-
ing the A MeaSurement Tool to Assess systematic Reviews
(AMSTAR) 2 checklist [22]. Each review was judged as:
(i) ‘‘high’’ quality (i.e., none or one non-critical weak-
ness); (ii) ‘‘moderate’’ (i.e., more than one non-critical
weakness); (iii) ‘‘low’’ (i.e., one critical flaw with or
without non-critical weaknesses), or (iv) ‘‘critically low’’
(i.e., more than one critical flaw with or without non-
critical weaknesses). We considered the following six
items in order to assess critical weaknesses: ‘‘Did the
report of the review contain an explicit statement that
the review methods were established prior to the conduct
of the review and did the report justify any significant de-
viations from the protocol?’’, ‘‘Did the review authors use
a comprehensive literature search strategy?’’, ‘‘Did the re-
view authors provide a list of excluded studies and justify
the exclusions?’’, ‘‘Did the review authors use a satisfac-
tory technique for assessing the risk of bias (RoB) in indi-
vidual studies that were included in the review?’’, ‘‘If
meta-analysis was performed did the review authors use
appropriate methods for statistical combination of re-
sults?’’, ‘‘Did the review authors account for RoB in indi-
vidual studies when interpreting/discussing the results of
the review?’’ Then we followed the algorithm suggested
in the original guidance [22] to derive the overall rating.
For each review all questions were addressed leading to
a detailed judgment of quality. The results of the AM-
STAR 2 evaluation for each review are reported in the on-
line Supplementary Material.

Extraction and all evaluations were done in duplicate by
three pair of independent reviewers (MS, MRG, GS, MR,
AL, PDN). Disagreements were resolved by consensus or
by involvement of a third reviewer (SM), who was asked
to settle controversial assessments. All database entries
were checked by a third senior author (GC, SM).
2.3. Analysis

The characteristics of the reviews were summarized with
descriptive statistics of means and standard deviations for
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continuous variables, and frequencies and percentages for
categorical variables. A Chi-squared test for trend was per-
formed to evaluate association between methodological
quality of the reviews, assessed with AMSTAR 2 and
RoB2 use adherent to guidance. The relation between the
reviews’ characteristics and adherence to RoB2 guidance
was examined by univariate logistic regression model anal-
ysis. The dependent variable in this logistic regression an-
alyses was dichotomized in RoB2 use adherent to
guidance vs. and not adherent (‘‘not adherent’’ as the refer-
ence). As independent variables we considered:

a. country of origin, based the first author’s affiliation
(Europe as the reference);

b. area of medicine addressed by the review (Alternative
Medicine, acupuncture as the reference);
Records identified from:
Databases (n = 439)
Registers (n = 0)

Records screened
(n = 291)

Reports sought for retrieval
(n = 245)

Reports assessed for eligibility
(n = 245)

Studies included in review
(n = 208)

Id
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g

In
cl
ud

ed

Included studies for analysis
(n = 196)

Fig. 1. Study flow from
c. quartiles of IF. In order to obtain comparable results,
IFs were categorized into quartiles specific for each
SR discipline, according to the classification of the
Journal of citation report (first quartile as the refer-
ence) [2];

d. methodological quality of the reviews according to
AMSTAR 2 (high quality as the reference).

Using a cut-off P-value of 0.05, we included all the vari-
ables in a multivariable model to explore potential predic-
tors of the use of RoB2 adhering to formal guidance.
Results are reported as odds ratios (ORs) with 95% CIs.
Analyses were performed using SAS (Statistical Analysis
System, SAS Institute Inc., Cary, NC, USA, Version 8.20)
software. All tests were two-sided and P ! 0.05 was used
to determine statistical significance.
Records removed before screening:
Duplicate records removed (n = 148)

Records excluded
(n = 46)

Reports not retrieved
(n = 0)

Reports excluded (n = 37)3377):
RoB2 not used (n = 10)
A meta-epidemiological study (n= 1)
Conference Abstract (n = 16)
Economic evaluation (n = 1)
No treatment efficacy evaluation (n = 5)
Protocol (n = 1)
Commentary (n = 2)
Article in Chinese (n = 1)

Studies stating using RoB2 but actually used 
RoB1
(n = 12)

literature search.



Table 1. Proportion of reviews that applied the RoB2 tool adhering to
guidance according to the number of primary outcomes evaluated
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The study involved no human participants and required
no ethical approval.
and the number of RoB assessments performed

Criteria N. of reviews

According to the number of primary
outcomes

1 primary outcome 78

Adherent, n (%) 78 (100)

Not adherent, n (%) 0 (0)

1 Rob, n (%) 78 (100)

O1 Rob, n (%) 0 (0)

O1 primary outcome 59

Adherent, n (%) 17 (28.8)

Not adherent, n (%) 42 (71.2)

1 Rob, n (%) 42 (71.2)

O1 Rob, n (%) 17 (28.8)

Number of primary outcomes not stated 59

Adherent, n (%) NA

Not adherent, n (%) NA

1 Rob, n (%) 59 (100)

O1 Rob, n (%) 0 (0)

According to the number of RoB
assessments

1 RoB assessment 179

Adherent, n (%) 78 (43.6)

Not adherent, n (%) 42 (23.5)

Can’t tell, n (%) 59 (32.9)

1 Primary outcome, n (%) 78 (43.6)

O1 Primary outcome 42 (23.5)

Number of primary outcomes not
stated, n (%)

59 (32.9)

O1 RoB assessments 17

Adherent, n (%) 17 (100)

Not adherent, n (%) 0 (0)

Can’t tell, n (%) 0 (0)

1 Primary outcome, n (%) 0 (0)

O1 Primary outcome 17 (100)

Number of primary outcomes not
stated, n (%)

0 (0)

Abbreviations: NA, not assessable; RoB, Risk of Bias.
3. Results

3.1. Characteristics of the studies

The bibliographic search retrieved 291 records after du-
plicates removal. After screening the titles and abstracts,
we reviewed 245 full texts for further assessment, of which,
37 were excluded. The detailed reasons for exclusion are
shown in the Supplementary Material (Characteristics of
excluded studies table). Finally, 208 SRs were included,
eleven (5.3%) of which were Cochrane reviews. The flow
diagram of the selection process is shown in Figure 1 (Ref-
erences of included studies are reported in the
Supplementary Material).

The most frequent investigated areas of medicine were
medical treatments for chronic disease (n 5 46, 22.1%),
dentistry (n 5 42, 20.2%) and psychiatry/psychology
(n 5 34, 16.3%), whereas 30 reviews (14.4%) addressed
rehabilitation interventions. The reviews included a mean
of 16.91 (SD 5 32.43, range 2-424) RCTs. Mean number
of outcomes investigated was 4.63 (SD 5 3.26, range 1-
23). Fifty-nine reviews (28.4%) did not specify the number
of the primary outcomes. Among the remaining, the mean
number of primary outcomes was 2.11 (SD 1.93, range 1-
16). Based on the first authors’ affiliations, the reviews
mostly involved European (n 5 89, 42.8%) and Asian
countries (n 5 60, 28.9%). Ninety-eight reviews (47.1%)
were published in the first IF quartile (Q1), 64 (30.8%) in
the second quartile (Q2), 38 (18.3%) in the third quartile
(Q3) and 7 (3.4%) in the fourth quartile (Q4). Only one re-
view (0.5%) was published in journals without IF. Ninety-
two reviews (44.2%) assessed the certainty of evidence us-
ing the GRADE approach [2]. According to AMSTAR 2
checklist, a critically low, low, moderate and high-quality
judgment was attributed to 122 (58.6%), 52 (25%), 20
(9.6%) and 14 (6.7%), respectively (Supplementary
Material; Characteristic of included studies).

3.2. Adherence to RoB2 guidance

In 12 (5.8%) out of the 208 included studies, the au-
thors declared using RoB2 in the methods section but actu-
ally used RoB1 domains. A total of 59/196 (30.1%) did
not report the number of primary outcomes, thereby pre-
venting us from evaluating the adherence to RoB2 guid-
ance. The final number of reviews included to assess
adherence was 137 (66%). The use of the tool was judged
to adhere to RoB2 guidance in 95/137 reviews (69.3%)
(Table 1). Of these, 78 SRs had only one primary outcome
(Table 1). When considering those SRs with more than one
primary outcome, the proportion of SRs with an appro-
priate use of the tool dropped to 28.8% (17/59). Seven
(41.2%) of these 17 reviews, were Cochrane reviews.
Out of the 196 reviews, 179 (91.3%) reported one RoB2
table. Only 78 of these (43.6%) adhered to RoB2 guidance
appropriately, as they had only one primary outcome
(Table 1).

A higher proportion of reviews adhering to RoB2 guid-
ance was found in high quality review (71.4%) compared to
moderate (68%), low (49%) or critically low (42%) (P-
value for trend 0.007) (Figure 2). No differences in adher-
ence were identified when the analyses were stratified by
country and journal impact factor quartile, whereas a higher
frequency of scarce adherence was found within reviews
concerning the fields of alternative medicine and emer-
gency medicine/anesthesiology (Table 2).
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Fig. 2. Adherence to RoB2 tool guidance according to methodological
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3.3. Logistic regression

The univariate models included all 196 SRs that applied
Rob2. For the analysis, we combined reviews with use of
RoB2 adherent to guidance and reviews for which adher-
ence could not be evaluated (‘‘can’t tell group’’) because
Table 2. Adherence to RoB2 tool guidance according to reviews characteris

Reviews characteristics All # (column%)

Amstar 2

Critically low 112 57.14%

Low 51 26.02%

Moderate 19 9.69%

High 14 7.14%

Impact factor

Q1 91 46.67%

Q2 59 30.26%

Q3 38 19.49%

Q4 7 3.59%

Area of medicine

Alternative Medicine, Acupuncture 10 5.10%

Dental Care 40 20.41%

Medical Area (chronic disease) 45 22.96%

Medical Area (infectious) 20 10.20%

Rehabilitation, Physiotherapy, Speech
Therapy

25 12.76%

Surgery 15 7.65%

Psychiatry/Psychology 32 16.33%

Anaesthesiology, Emergency 9 4.59%

Country (First author’s affiliation)

Europe 81 41.33%

North America 21 10.71%

South America 26 13.27%

Africa 5 2.55%

Oceania 12 6.12%

Middle East 1 0.51%

South East Asia 17 8.67%

Far East 33 16.84%
no specification was provided about the number of primary
outcomes in the reviews and only one RoB2 evaluation was
provided.

Taken AMSTAR 2 high methodological quality as the
reference, RoB2 evaluation was less likely to adhere to
methodological guidance if the SR quality was judged as
critically low (OR 0.29, 95% CI 0.09e0.98) (Table 3).
The only quartile of IF associated with a significant higher
probability of appropriate RoB2 use adherent to guidance
was the first (OR 0.35, 95% CI 0.18-0.68). No relation
was found in RoB2 use adherence to guidance for
geographical region or area of medicine. Results from the
multivariable regression analyses reinforced a potential
relation between adherence to RoB2 guidance and the first
quartile of IF (OR 0.34, 95% CI 0.16-0.72).
4. Discussion

The aim of this systematic review was to evaluate if the
use of the RoB2 tool adheres to use guidance across
tics of 196 reviews included in the analyses

Adherent # (row%)
Not adherentD Can’t tell

# (row%)

47 41.96% 65 58.04%

25 49.02% 26 50.98%

13 68.42% 6 31.58%

10 71.43% 4 28.57%

55 60.44% 36 39.56%

20 33.90% 39 66.10%

16 42.11% 22 57.89%

3 42.86% 4 57.14%

3 30.00% 7 70.00%

19 47.50% 21 52.50%

22 48.89% 23 51.11%

11 55.00% 9 45.00%

11 44.00% 14 56.00%

8 53.33% 7 46.67%

18 56.25% 14 43.75%

3 33.33% 6 66.67%

37 45.68% 44 54.32%

11 52.38% 10 47.62%

15 57.69% 11 42.31%

3 60.00% 2 40.00%

6 50.00% 6 50.00%

0 0.00% 1 100.00%

8 47.06% 9 52.94%

15 45.45% 18 54.55%



Table 3. Results of the univariate logistic regression analysis

Independent variable reference category Effect Odds ratio (95% CI) n [ 196

AMSTAR 2 evaluation

High Moderate 0.87 (0.19e3.92)

Low 0.39 (0.11e1.39)

Critically low 0.29 (0.09e0.98)

IF quartile

1 2 0.35 (0.18e0.68)

3 0.51 (0.24e1.11)

4 0.67 (0.16e2.86)

Geographical region

Europe Africa 1.78 (0.28e11.25)

Far east 0.99 (0.44e2.23)

North America 1.31 (0.50e3.42)

Oceania 1.19 (0.35e4.00)

South America 1.67 (0.66e4.19)

Middle east 0.00 (0.00eN)

South east Asia 1.07 (0.39e2.91)

Area of medicine

Alternative Medicine, Acupuncture Dental Care 0.87 (0.39e1.93)

Medical Area (chronic disease) 2.31 (0.67e7.94)

Medical Area (infectious) 0.57 (0.30e1.07)

Rehabilitation, Physiotherapy, Speech
Therapy

3.68 (1.94e6.95)

Surgery 0.96 (0.19e4.79)

Psychiatry/Psychology 0.96 (0.19e4.79)

Anaesthesiology, Emergency 0.96 (0.19e4.79)
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recently published SRs. We found that most of the SRs
included did not properly use the RoB2 tool. Out of 208 re-
views included, the assessment of guidance adherence was
only possible for 137 (66%) studies since the remaining did
not specify which of the included outcomes were consid-
ered primary (n 5 59) or the authors declared using the
RoB2 tool but actually used RoB1 domains (n 5 12). Out
of the evaluable reviews, the percentage with an appropriate
use of Rob2 was 69.3%; however, it should be noticed that
most of these reviews had a single primary outcome (82%);
this prevented us from discriminating whether the authors
performed a single RoB assessment because they were
applying it to the primary outcome, or whether it was
applied at the study level (which would conceptually be
inappropriate). Furthermore, all the reviews for which guid-
ance adherence was not evaluable included more than one
outcome in total and all of them performed a single RoB
assessment, thereby raising suspicion that the tool was
applied at the study level (i.e., inappropriately) in most of
these studies. When we restricted the analysis to reviews
with at least two primary outcomes where the approach
taken by SR authors is less ambiguous, the proportion of re-
views with an appropriate use of the tool decreased to 29%.
These findings may have several explanations. It is
possible that authors adopting the RoB2 are still under
the influence of the old quality assessment paradigm,
which privileged for at least 2 decades scales and checklist
operating at study level [23]. Another possible explanation
is that the reviews authors simply adopted the new tool
without careful reading of the tool’s guidance and without
understanding the relevant conceptual changes that
occurred from the first to the second version of the instru-
ment. Previous studies have shown that the RoB2 is gener-
ally difficult to apply and time consuming, even by
experienced reviewers [24,25]. The association between
scarce adherence to RoB2 guidance and low SR methodo-
logical quality assessed by AMSTAR suggests that poor
operationalizations of SR methods is likely to afflict the
whole study, with risk of bias assessment not being an
exception. Similar results were found in a recent study as-
sessing the association between the quality of SRs evalu-
ated by AMSTAR 2 and the correct use of the tool to
assess risk of bias of non-randomized studies (ROBINS-
I) [26,27]. Finally, our results are in line with research
showing some inertia by the peer review system to align
to new guidance [28,29].
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4.1. Study limitations

Our review has several limitations. We developed a re-
view protocol where the most relevant methods for the
conduct of the review were established in advance. Howev-
er, it was not registered in PROSPERO. Our definition of
adherence to RoB2 guidance was simple, limited to one
aspect: use at outcome level vs. study level, and indiscrim-
inative when applied to SRs with a single primary outcome.
Furthermore, our approach hinges on the specification of
primary outcomes in the reviews. To improve our evalua-
tion, we should have contacted SR authors who did not
specify the primary outcomes to ask how many of them
were considered primary, to investigate their deep compre-
hension of RoB2 guidance and barriers related to its use.
However, this was not possible for resource limitation.
We did not further explore the level of comprehension of
each domain and signaling questions. Finally, we could
have missed some SRs that applied RoB2 tool but did not
specify it in the abstract; however, we don’t think that
our search strategy introduced a selection bias which could
compromise the validity of our results.

4.2. Concluding remarks

Our results suggest that many SRs’ authors did not apply
RoB2 at the outcome measures level. Its use might be influ-
enced by old approaches in which the risk of bias was as-
sessed at the study level instead of at the outcome level.
This change in paradigm requires multiple interventions
to support a better implementation of the new tool in the
upcoming generation of SRs.
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