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Abstract

Background: Bias in randomized controlled trials (RCTs) can lead to underestimation or overestimation of the true
effects of interventions. Surgical RCTs may suffer from the risk of bias (RoB) that is avoidable in trials of other
interventions, and vice versa. We aimed to compare the adequacy of RoB assessments in surgical versus non-
surgical RCTs included in Cochrane reviews and to assess the most common differences in those RoB assessments.
Due to specificities of surgical trials, i.e. difficulties associated with blinding of surgical interventions, we
hypothesized that assessments of surgical trials may be more adequate, compared to RCTs of non-surgical
interventions.

Methods: This was a methodological study, analyzing methods of published Cochrane systematic reviews. Data
were extracted from RoB tables in Cochrane reviews (judgments and accompanying explanatory comment) for the
following four RoB domains used in the 2011 Cochrane RoB tool: randomization, allocation concealment, blinding
of participants and personnel, and blinding of outcome assessors. We defined adequate assessments as those that
were in line with instructions from the Cochrane Handbook for Systematic Reviews of Interventions. The prevalence
of adequate assessments was compared in surgical versus non-surgical trials. The most common differences in both
groups of reviews were presented.

Results: In 729 analyzed Cochrane reviews, there were 10,537 included trials. The prevalence of adequate RoB
judgments made by Cochrane authors ranged from 87.9, 95%CI (87.3 to 88.6%) for randomization to 70.7, 95%CI (69.8
to 71.5%) for blinding of participants and personnel. For all analyzed RoB domains, the prevalence of adequate RoB
domains was higher in surgical trials than in non-surgical trials. For two RoB domains assessing blinding, this difference
between surgical and non-surgical trials was statistically significant (P < 0.001), while the difference was not significant
for the RoB domain regarding randomization (P = 0.124) and allocation concealment (P = 0.039, β < 0.8).

Conclusions: RoB judgments were more in line with instructions from the Cochrane Handbook when Cochrane
reviews assessed surgical trials, compared to those that analyzed non-surgical interventions. However, further steps are
warranted to scrutinize RoB assessment in trials of both surgical and non-surgical interventions.
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Background
Randomized controlled trials (RCTs) are crucial for
assessing the effects of interventions, but various types
of bias in RCTs can lead to underestimation or overesti-
mation of the true effects of interventions [1, 2]. There-
fore, Cochrane reviews of interventions include
mandatory risk of bias (RoB) assessment of included tri-
als. In the 2011 version of the Cochrane RoB tool, there
were seven domains of RoB assessment for RCTs [3].
It has been reported that few RCTs in a certain surgi-

cal field have low RoB [4, 5]. Gurusamy et al. have re-
ported that blinding is difficult in RCTs of surgical
interventions, but that careful RCT design may reduce
bias related to lack of blinding of surgeons and surgical
staff. Gurusamy et al. also suggested that it is possible to
conduct RCTs in the field of surgery with low RoB and
that better understanding of RoB may result in better
trials, with a better estimate of the true effects of inter-
ventions [6].
However, RoB assessments made by authors of pub-

lished systematic reviews should not be taken at the
face value, as we have shown in multiple studies that
RoB assessments in many Cochrane reviews were in-
adequate and inconsistent [7–14]. Due to the specific-
ities of surgical trials, we hypothesized that
assessments of surgical trials may be more accurate
and more consistent, compared to RCTs of non-
surgical interventions.
The aim of this study was to compare the adequacy of

RoB assessments in surgical versus non-surgical RCTs
included in Cochrane reviews and to assess the most
common inadequate judgments in those RoB
assessments.

Methods
Study design and protocol
This was a primary methodological study, analyzing
methods used in published Cochrane reviews, reported
in accordance to STrengthening the Reporting of OBser-
vational studies in Epidemiology [15] (STROBE State-
ment – Supplementary file 1).

Inclusion and exclusion criteria
Cochrane reviews published between July 2015 and June
2016 in the Cochrane Database of Systematic Reviews
(CDSR) were analyzed. This was a convenient one-year
sample based on our previous studies [7, 8, 10, 16], from
the period of 4 years after introduction of the 2011 RoB
tool. The reviews that have included RCTs only, or both
RCTs and non-randomized studies were found eligible.
Diagnostic reviews, overviews, empty or withdrawn re-
views, as well as those that included only non-
randomized studies, were excluded.

Screening for study eligibility
After exporting records from the Cochrane library, titles
with or without abstracts of Cochrane reviews were
assessed by the first author (OB) and verified by the
third author (SD).

Definition and categorization of interventions
Trials were categorized as surgical, conservative, or
mixed depending on the invasiveness of its interven-
tion (or comparator). For the purpose of this study,
invasiveness was considered as something which re-
quires close contact between the person administering
the procedure and the person who requires the pro-
cedure. Strictly invasive (or surgical) procedures are
medical procedures that invade (enter) the body, usu-
ally by cutting or puncturing the organs (primarily
skin, but other organs as well as mucosa, teeth, etc.)
or by inserting instruments into the body through
these cuts. Apart from downright surgical procedures,
this category includes comparisons of different surgi-
cal techniques, dental interventions, different ERCP
(endoscopic, retrograde cholangiopancreatography), or
EMS (extra-mucosal resection) techniques.
Less invasive (unclear or mixed) procedures involve

entry into a body cavity or interruption of normal body
functions and may include puncturing the skin, adminis-
tration of non-oral medication, insertion of a tube or
medical devices, and care following medical procedures,
such as stoma care and catheter care. Examples are acu-
puncture, external manipulation with the fetus (ECV –
external cephalic version), different modalities of artifi-
cial ventilation/respiration (e.g. CPAP – continuous
positive airway pressure or HFJV – high-frequency jet
ventilation), types of anesthesia (block, spinal, general),
application of different types of catheters without the
change in the application technique (unless technique
clearly surgical), interventions simulating invasive tech-
niques (virtual trainer), an invasive procedure not strictly
surgical (puncture of fluid collection, intraarticular
injection).
Every other intervention with no proof of invasiveness

was considered conservative or non-invasive. This also
includes interventions or different procedures before or
after surgical treatment (different physical therapy or
medications) that do not change the performance of the
surgical procedure being planned or applied at that
moment.
Interventions were categorized by two authors. The

first categorization of interventions was performed dur-
ing analysis of the domain for blinding of participants
and personnel; for verification, categorization was re-
peated independently during the analysis of the domain
for blinding of outcome assessors. Discrepancies and
missing categorizations were resolved by the first author.
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We made the decision to merge mixed and non-
surgical categories due to the observed raw agreement of
the two independent categorizations and the best inter-
rater agreement. Finally, the trials were divided accord-
ing to interventions to surgical or non-surgical. Details
about categorizations and inter-rater agreement are pre-
sented in Supplementary Table 1.

Data extraction
The following data from RoB tables were extracted: trial
name, judgment (RoB is low, unclear, or high), and ex-
planatory comment for each judgment. For data extrac-
tion, automatic data scraping from the Cochrane library
was used, designed by the first author (OB), as described
previously [7].

Assessment of adequacy for four domains of risk of bias
tool
In each eligible trial of the included reviews, an assess-
ment of whether judgments of Cochrane authors were
adequate was made for the following four RoB domains:
random sequence generation, allocation concealment,
blinding of participants and personnel, and blinding of
outcome assessors. The adequacy of judgments was ana-
lyzed by comparing original Cochrane authors’ judg-
ments with our reassessed judgments; instructions from
the Cochrane Handbook for Systematic Reviews of In-
terventions [17] were considered a gold standard for
making judgments. The source for our assessments was
the accompanying comment from the RoB table and de-
scription of the intervention provided by the Cochrane
authors. For the RoB domain for random sequence gen-
eration and allocation concealment accompanying com-
ments were categorized to bring judgment as described
in our previous studies [8, 10]. For the blinding domains,
we needed to determine which subject was blinded and
whether the outcome(s) were susceptible to lack of
blinding [7, 16]. In the final stage, the prevalence of
inadequate assessments was compared and reasons for
inadequate RoB assessments between surgical and non-
surgical trials stated.

Primary outcome
The primary outcome was the prevalence of inadequate
RoB judgments for four Cochrane RoB domains in surgi-
cal versus non-surgical trials.

Secondary outcomes
The secondary outcomes were the distribution of RoB
judgments (low/unclear/high) and the prevalence of vari-
ous reasons for inadequate assessments in surgical ver-
sus non-surgical trials.

Statistics
Descriptive data were presented as frequencies and
percentages. Prior to analysis datasets were tested for
normality by the Kolmogorov-Smirnof test. For non-
parametric data, the Wilcoxon test was used for paired
samples, Mann-Whitney test for comparison of two in-
dependent samples while the Kruskal-Wallis test was
used for comparison of three or more samples. When
the Kruskal-Wallis test was positive (P < 0.05) a pairwise
comparison of subgroups was performed according to
Conover. No adjustments of p-values in post hoc ana-
lyses were considered due to our study being exploratory
and involving post-hoc testing of unplanned compari-
sons [18]. For the same reason, with the idea of empha-
sizing emerging hypotheses regarded for further
investigation, if post-hoc analysis did not detect the dif-
ferences in pairwise comparison, one-way ANOVA was
reapplied on the dataset instead of the Kruskal-Wallis
test and Student-Newman-Keuls test for pairwise com-
parison of subgroups was used. The difference in pro-
portions was tested with the Chi-squared test. For all
statistical tests we used type I error α = 0.05, and type II
error β = 0.2. Statistical analyses were performed using
MedCalc for Windows, version 12.5.0.0 (MedCalc Soft-
ware, Ostend, Belgium). We calculated the raw agree-
ment and presented it along with Cohen’s unweighted
kappa with corresponding 95% CI (confidence interval)
as a measure of inter-rater agreement [19]. We classified
the level of agreement as follows: values ≤0 as indicating
no agreement and 0.01–0.20 as none to slight, 0.21–0.40
as fair, 0.41–0.60 as moderate, 0.61–0.80 as substantial,
and 0.81–1.00 as almost perfect agreement. Outcomes,
hypotheses, statistical tests with respective results, and
conclusions are presented in Supplementary tables.

Results
We analyzed 729 Cochrane reviews, with 10,537 in-
cluded trials. The flow diagram is shown in Fig. 1. Not
all reviews had analyzed all of the seven standard RoB
domains; the random sequence generation domain was
analyzed in trials from 709 reviews, allocation conceal-
ment domain from 717 reviews, blinding of participants
and personnel domain from 685 reviews and blinding of
outcome assessors domain from 721 reviews (Table 1,
Fig. 1). In 171 analyzed reviews, Cochrane authors used
the joint (single) domain for assessing blinding of partic-
ipants, personnel, and outcome assessors.
Domain for blinding of participants and personnel was

present in significantly fewer reviews (n = 685) compared
to the other three analyzed domains (P < 0.001, Table 1).
There was no difference in the prevalence of the usage
of four analyzed RoB domains between surgical and
non-surgical reviews (ranging from 10.5 to 11.0% and
89.0 to 92.0% respectively).
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Fig. 1 Flow diagram of the progress through the phases of the study and our previous studies
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The highest variability was detected in the proportion
of absent analyzed domains in trials of non-surgical in-
terventions (P < 0.001, Table 1). This was best observed
in the blinding of participants and personnel domain
with more than 7% of cases missing this domain.
The number of judgments was higher in both domains

about blinding compared to domains regarding
randomization and allocation concealment due to
Cochrane authors providing multiple judgments (for dif-
ferent outcomes). Thus, the overall number of analyzed
judgments exceeded the total number of observed trials,
but this was proportional in both surgical and non-
surgical groups (P = 0.129, Table 1).

Categorization of interventions
In the final categorization of interventions by two inde-
pendent raters, inter-rater agreement for categorization
of trials to surgical and non-surgical was almost perfect
(Cohen’s Kappa 0.83, 95% CI [0.81 to 0.85]); details in
Supplementary Table 1.

Distribution and adequacy of judgments
The distribution of the different risk of bias categories
(high/low/unclear) assigned by the Cochrane authors
(see Table 2) for surgical vs. non-surgical trials did not
differ for the randomization and allocation concealment
domains (P = 0.409, P = 0.964, respectively), but differed

significantly in the two domains about blinding (P <
0.001, Supplementary Table 2).
The distribution of RoB judgments that we have made

de novo, based on explanatory comments from RoB ta-
bles, was significantly different between surgical and
non-surgical trials in the domain for randomization and
the domain for blinding of outcome assessors (P = 0.022,
P < 0.001 respectively, Supplementary Table 2). It almost
reached the level of statistical difference for domain re-
garding allocation concealment (P = 0.069).
The prevalence of adequate judgments significantly

varied between the four RoB domains (Kruskal-Wallis
test, P < 0.001, Supplementary Table 3). In the entire
sample of analyzed reviews, the highest prevalence of ad-
equate judgments by Cochrane authors was found in
RoB domain for randomization (87.9, 95% CI [87.3 to
88.6%]), followed by the domain for blinding of outcome
assessors (72.9, 95% CI [72.0 to 73.7%]), allocation con-
cealment (71.9, 95% CI [71.0 to 72.8%]), and blinding of
participants and personnel (70.7, 95% CI [69.8 to
71.5%]).
The prevalence of adequate RoB judgments for all ana-

lyzed RoB domains was generally higher in surgical trials
than in non-surgical trials. For two RoB domains asses-
sing blinding, this difference between surgical and non-
surgical trials was statistically significant (P < 0.001), for
allocation concealment test power, was too low (P =
0.039, beta < 0.8), while the difference between two types

Table 1 Number and proportion of Cochrane reviews included, trials missing data for specific domains, trials observed and
judgments analyzed in total and according to types of intervention

Domain I
(random sequence
generation)

Domain II
(allocation
concealment)

Domain III + a

(blinding of participants
and personnel)

Domain IV + a

(blinding of outcome
assessors)

Reviews included
(from original 729 reviews)

Surgical studies N
(% of included)

77 (10.9%) 79 (10.7%) 72 (10.5%) 79 (11.0%)

Non-surgical studies N
(% of included)

652 (92.0%) 659 (89.3%) 613 (89.5%) 642 (89.0%)

Total N (%) 709 (97.3%) 717 (98.4%) 685 (94.0%) 721 (98.9%)

Studies with domain missing
(from original 10,537 studies)

Surgical N (%) 37 (0.4%) 28 (0.3%) 54 (0.5%) 16 (0.2%)

Non-surgical N (%) 402 (3.8%) 329 (3.1%) 752 (7.1%) 417 (4.0%)

Overall N (%) 439 (4.2%) 357 (3.4%) 806 (7.6%) 433 (4.1%)

Studies observed
(from original 10,537 studies)

Surgical N (%) 778 (7.4%) 789 (7.5%) 761 (7.2%) 808 (7.7%)

Non-surgical N (%) 9320 (88.5%) 9391 (89.1%) 8970 (85.1%) 9296 (88.2%)

Overall N (%) 10,098 (95.8%) 10,180 (96.6%) 9731 (92.4%) 10,104 (95.9%)

Judgments analyzed
(from number of observed
studies in domain)

Surgical N (%) 778 (7.7%) 789 (7.7%) 945 (8.4%) 924 (7.8%)

Non-surgical N (%) 9325 (92.3%) 9459 (92.3%) 10,266 (91.6%) 10,957 (92.2%)

Surgical + N (+%)b 0 (+ 0.0%) 0 (+ 0.0%) 184 (+ 19.5%) 116 (+ 12.6%)

Non-surgical + N (+%)b 5 (+ 0.1%) 68 (+ 0.7%) 1296 (+ 12.6%) 1661 (+ 15.2%)

Overall N (+%)b 10,103 (+ 0.0%) 10,248 (+ 0.7%) 11,211 (+ 13.2%) 11,881 (+ 15.0%)
aAlso includes data for joint domain of blinding of participants, personnel, and outcome assessor
bCochrane authors provided additional multiple judgments (for different outcomes)
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of trials was not significant for RoB domain regarding
randomization (P = 0.124) (Supplementary Table 2).

Basis for RoB judgment justification
Various comments were used to support RoB judgments
in Cochrane reviews. In the RoB domain for
randomization, we demonstrated the significantly different

distribution of categories of different supporting com-
ments in the surgical vs. non-surgical group (P < 0.001,
Table 3, Domain I). For surgical trials, computerized
randomization and inappropriate randomization were
mentioned more frequent and failure to describe the
randomization method was less frequent compared to
non-surgical trials (Table 3, Supplementary Table 4).

Table 2 Distribution of judgments by Cochrane authors and judgments reassessed in our studies by Cochrane Handbook according
to the intervention (surgical/non-surgical)

RoB domain Re-assessment of judgments in surgical trials Re-assessment of judgments in non-surgical trials

I - random sequence
generation

High
risk

Low
risk

Unclear
risk

Total Adequacy
(95% CI)

High
risk

Low
risk

Unclear
risk

Total Adequacy
(95% CI)

Judgment by Cochrane authors

High risk 31 1 32
(4.1%)

96.9% 233 20 80 333
(3.6%)

70.0%

Low risk 337 58 395
(50.8%)

85.3% 9 3631 916 4556
(48.9%)

79.7%

Unclear risk 4 17 330 351
(45.1%)

94.0% 28 87 4321 4436
(47.6%)

97.4%

Total N (%) 35
(4.5%)

354
(45.5%)

389
(50.0%)

778
(100.0%)

89.7%
(87.4, 91.8)

270
(2.9%)

3738
(40.1%)

5317
(57.0%)

9325
(100.0%)

87.8%
(87.1, 88.4)

II - allocation concealment High
risk

Low
risk

Unclear
risk

Total Adequacy
(95% CI)

High
risk

Low
risk

Unclear
risk

Total Adequacy
(95% CI)

Judgment by Cochrane authors

High risk 34 9 43
(5.4%)

79.1% 353 159 512
(5.4%)

68.9%

Low risk 83 187 270
(34.2%)

30.7% 17 746 2479 3242
(34.3%)

23.0%

Unclear risk 476 476
(60.3%)

100.0% 16 10 5679 5705
(60.3%)

99.5%

Total N (%) 34
(4.3%)

83
(10.5%)

672
(85.2%)

789
(100.0%)

75.2%
(72.0, 78.1)

386
(4.1%)

756
(8.0%)

8317
(87.9%)

9459
(100.0%)

71.7%
(70.7, 72.6)

III + a - blinding of
participants and personnel

High
risk

Low
risk

Unclear
risk

Total Adequacy
(95% CI)

High
risk

Low
risk

Unclear
risk

Total Adequacy
(95% CI)

Judgment by Cochrane authors

High risk 266 1 40 307
(32.5%)

86.6% 3392 17 350 3759
(36.6%)

90.2%

Low risk 25 108 59 192
(20.3%)

56.3% 130 1578 2006 3714
(36.2%)

42.5%

Unclear risk 49 20 377 446
(47.2%)

84.5% 505 87 2201 2793
(27.2%)

78.8%

Total N (%) 340
(36.0%)

129
(13.7%)

476
(50.4%)

945
(100.0%)

79.5%
(76.8, 82.0)

4027
(39.2%)

1682
(16.4%)

4557
(44.4%)

10,266
(100.0%)

69.9%
(69.0, 70.7)

IV + a - blinding of outcome
assessor

High
risk

Low
risk

Unclear
risk

Total Adequacy
(95% CI)

High
risk

Low
risk

Unclear
risk

Total Adequacy
(95% CI)

Judgment by Cochrane authors

High risk 174 1 44 219
(23.7%)

79.5% 2003 34 359 2396
(21.9%)

83.6%

Low risk 7 115 70 192
(20.8%)

59.9% 88 2374 2002 4464
(40.7%)

53.2%

Unclear risk 33 20 460 513
(55.5%)

89.7% 356 212 3529 4097
(37.4%)

86.1%

Total N (%) 214
(23.2%)

136
(14.7%)

574
(62.1%)

924
(100.0%)

81.1%
(78.4, 83.5)

2447
(22.3%)

2620
(23.9%)

5890
(53.8%)

10,957
(100.0%)

72.2%
(71.3, 73.0)

aAlso includes data for joint domain of blinding of participants, personnel, and outcome assessor
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In the RoB domain for allocation concealment, we
found a similar distribution of types of allocation con-
cealment between surgical and non-surgical trials (Table
3, Domain II). However, in surgical trials (vs. non-
surgical) we detected a larger proportion of comments
stating allocation concealment was properly achieved
with the use of “sequentially numbered opaque sealed
envelopes” (SNOSE) and a lower proportion of unclearly
described methods of allocation concealment.
Both RoB domains about blinding had a significantly

different distribution of comments about whether the
blinding of key individuals was achieved between surgi-
cal and non-surgical trials (P < 0.001, Table 3, Domain
III and IV). Successful blinding was significantly less fre-
quent in surgical vs. non-surgical trials, for participants
and personnel (4.0% vs. 12.1%, P < 0.001), and for out-
come assessors (9.1% vs. 15.7%, P < 0.001).

Some outcomes are more susceptible to bias due to
lack of blinding compared to others; however, the sus-
ceptibility of outcomes to be influenced by lack of blind-
ing was sometimes described in less than 10% of
comments for both domains about blinding (Table 3).
We analyzed whether there was a difference in the dis-
tribution of comments in which Cochrane authors in-
cluded information if blinding of key individuals
influenced an outcome. This distribution was signifi-
cantly different between surgical and non-surgical trials
only in the RoB domain about blinding of participants
and personnel (P < 0.001, Table 3, Supplementary
Table 4).

Discussion
The main finding of our study is that RoB judgments for
randomization, allocation concealment, and domains on

Table 3 Differentiation of justifications (causes) for risk judgments with tests and interpretations

Risk judgment justification basis Intervention

Domain I (random sequence generation) Categorization of supporting comments Non-surgical Surgical

Randomization not described 5317 (57.0%) 389 (50.0%)

Random number table 815 (8.7%) 68 (8.7%)

Computerized randomization 2597 (27.8%) 253 (32.5%)

Mechanical randomization 326 (3.5%) 33 (4.2%)

Inappropriate randomization 270 (2.9%) 35 (4.5%)

Domain II (allocation concealment) Type of allocation concealment Non-surgical Surgical

Central allocation 506 (5.3%) 32 (4.1%)

Incomplete SNOSE 1117 (11.8%) 147 (18.6%)

Not described/unclear 7200 (76.1%) 525 (66.5%)

Open / predictable allocation 386 (4.1%) 34 (4.3%)

SNOSE 250 (2.6%) 51 (6.5%)

Domain III + a (blinding of participants and personnel) Blinding achieved Non-surgical Surgical

Achieved 1239 (12.1%) 38 (4.0%)

Not done or not possible 4318 (42.1%) 414 (43.8%)

Probably done 4709 (45.9%) 493 (52.2%)

Outcome influenced by lack of blinding Non-surgical Surgical

Influenced 472 (4.6%) 21 (2.2%)

Unknown 9340 (91.0%) 832 (88.0%)

Not influenced 454 (4.4%) 92 (9.7%)

Domain IV + a (blinding of outcome assessors) Blinding achieved Non-surgical Surgical

Achieved 1722 (15.7%) 84 (9.1%)

Probably done 6695 (61.1%) 609 (65.9%)

Not done or not possible 2540 (23.2%) 231 (25.0%)

Outcome influenced by lack of blinding Non-surgical Surgical

Influenced 919 (8.4%) 31 (3.4%)

Unknown 9045 (82.5%) 839 (90.8%)

Not influenced 993 (9.1%) 54 (5.8%)
aAlso includes data for joint domain of blinding of participants, personnel and outcome assessor; SNOSE = sequentially numbered sealed opaque envelopes
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blinding were more accurate in Cochrane reviews
that assessed surgical trials, compared to reviews of non-
surgical trials. Even though seven domains are obligatory
parts of the 2011 Cochrane RoB tool, some of the four
analyzed domains were frequently absent in analyzed re-
views. The absence of the analyzed four domains was
more frequent in reviews of non-surgical trials.
We have chosen to analyze only Cochrane reviews

for two reasons. First, Cochrane reviews must follow
Cochrane methods and the usage of the Cochrane
RoB tool is mandatory for them. Second, we have
shown previously that the majority of authors of non-
Cochrane reviews used RoB assessment, and the ma-
jority of those used the Cochrane RoB tool; however,
most of them used it inadequately [20]. Among 269
analyzed non-Cochrane reviews that used the
Cochrane RoB tool, only 16 (5.9%) reported RoB re-
sults fully, i.e. reported both judgment and accom-
panying comment that supports the judgment [20].
Due to inadequate reporting, i.e. failure of the major-
ity of non-Cochrane reviews to report both judgment
and an explanatory comment, analysis of the
adequacy of RoB assessment is hindered in non-
Cochrane reviews. Nevertheless, our findings are rele-
vant for both Cochrane and non-Cochrane reviews,
precisely because most non-Cochrane systematic re-
views use the Cochrane RoB tool.
The absence of some RoB domains in analyzed

Cochrane reviews indicates that Cochrane authors de-
cided to “customize” the Cochrane RoB tool by remov-
ing some of the domains from the default settings of the
RoB table. This was not the only customization that we
have observed. We also found that many Cochrane au-
thors introduced sub-domains, i.e. multiple judgments
for a single domain, based on different outcomes. In
these cases, for a single RoB domain, Cochrane authors
provided multiple judgments based on the types of out-
comes, for example – one judgment for objective out-
comes and one judgment for subjective outcomes.
Another example of customization is when authors split
the domain ‘blinding of participants and personnel’ into
two domains – one for blinding of participants, and one
for blinding of personnel. The rationale for this
customization is different outcomes, and different key
individuals involved in a trial, may yield different RoB
assessments.
Thus, we found a higher number of judgments com-

pared to the number of analyzed RoB domains, i.e. num-
ber of individual trials analyzed with these RoB domains.
A particularly higher number of judgments was found in
both RoB domains for blinding, which indicates that
Cochrane authors wanted to emphasize the potential dif-
ference in the impact of the success of blinding on dif-
ferent types of outcomes.

We found that the RoB domain regarding blinding of
participants and personnel had the lowest prevalence of
adequate assessments. Furthermore, we found that both
domains about blinding have a higher prevalence of ad-
equate judgments in surgical trials. For the domain re-
garding blinding of participants and personnel, this
could be because blinding of those individuals is difficult
to achieve in surgical trials [21], which leads to more
transparency in descriptions of methodology in surgical
trials. Therefore, automatically, in surgical trials, there
are less judgments of “low risk” of bias, which were asso-
ciated with the lowest prevalence of adequate
assessments.
Results from our previous studies on RoB judgments

in systematic reviews indicated that it would be benefi-
cial to split domain “blinding of participants and
personnel” into two domains, one for participants, and
one for personnel [7]. This was implemented in the RoB
2 tool [22], which is not yet implemented in all
Cochrane protocols and reviews. We also found that this
same domain would not benefit from the further split-
ting of the domain based on different outcomes [7].
On the contrary, for the domain regarding blinding of

outcome assessors, we found that it would be beneficial
to introduce sub-domains for objective versus subjective
outcomes. This approach would decrease the number of
undefined outcomes with a subsequent increase in the
prevalence of adequate assessments [16]. We also found
that length of comment impacts proper justification of
an RoB judgment and its adequacy [7].
Our findings have two aspects: recommendations for

conducting trials with surgical interventions (to reduce
risk of bias) and practical solutions for RoB assessment
tools (to ensure adequate RoB judgments of trials).
Even though this study did not aim at analyzing the

methodological flaws of the surgical trials, there are
some simple recommendations that can be generalized.
The allocation sequence should always be randomized.
Computer randomization is recommended as it has mul-
tiple benefits. If blocked randomization is considered,
blocks should be larger (avoid blocks of four), usage of
minimization is advisable for multiple strata, and each
subgroup should be randomized separately. Another
benefit of computerized randomization is its wide avail-
ability. Third-party centralized randomization also adds
up to allocation concealment being secured until the
end of the study. Thus, the usage of sequentially num-
bered opaque sealed envelopes should be rendered obso-
lete, especially since we demonstrated it is widely used
or described incompletely [10]. If systematic review au-
thors do not find information about in research reports
regarding specific methods for randomization and allo-
cation concealment, they should be careful to avoid
making erroneous RoB judgment.
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If it is not possible to blind key individuals, as it is the
case in many trials of surgical interventions, steps should
be taken to reduce the risk of bias at different levels. At
the participant level, if sham surgery is unethical or not
approved, and restricting information about the proced-
ure to the patient is not possible, some simple measures
should be used when planning the study as well as a de-
tailed description supporting the RoB judgment [6].
These measures might include not mixing the groups of
patients, concealing incisions with larger dressings, and
providing a defined standard of care identical for both
intervention and control groups. The last two help to re-
duce RoB when blinding of the surgeon is not achiev-
able. However, an expertise-based setup might be used
with multiple surgeons/teams performing the same pro-
cedure for the same group. All of this can be added to
RoB analyzing software to reduce the final RoB judg-
ment for these domains.
For outcome assessment, the availability of a blinded

secondary team of surgeons or surgical nurses is crucial
for achieving low RoB. However, in unblinded assess-
ment, the susceptibility of an outcome to lack of blind-
ing is the most important factor for the final RoB
judgment. Therefore, all outcomes should be defined
(description of a positive and negative event/criteria)
prior to the commencement of the study. When a de-
fined outcome is not objective an outcome assessor
should be predetermined and the method of measuring
the outcome addressed before the observations are re-
corded [21]. If none of the above is possible a duplicate
assessment if advisable or at least a statement acknow-
ledging the limitations. Potentially, introducing a drop-
down menu with various types of outcomes in software
for conducting systematic reviews, could assist with a
better assessment of RoB in trials with different groups
of outcomes.
Practical solutions that this study can offer to im-

prove RoB judgments in Cochrane systematic reviews
include the suggestion that customization of RoB
table should not be allowed in the RevMan software
used to produce Cochrane systematic reviews. Other-
wise, the authors will continue to have an option to
delete certain RoB domains that they perhaps con-
sider irrelevant. Reporting the RoB tool completely,
which implies the use of all RoB domains, and both
judgment and comment for each domain is important
for adequate assessment of trial methodology. Fur-
thermore, our findings regarding the length of com-
ments indicate that authors should be encouraged,
and warned by the software, to provide more detailed
descriptions of their judgments in the comment field
of the RoB table. Interventions for enhancing editors’
and peer reviewers’ assessment of RoB judgments, as
well as interventions for improving review authors’

appraisal of RoB, would be welcome. RoB assessments
are used to provide review conclusions and in the
GRADE approach for rating the certainty of evidence
in systematic reviews. Thus, inadequate RoB judg-
ments may translate into inadequate review conclu-
sions and inadequate assessment of evidence
certainty, resulting in erroneous recommendations for
further research and practice.
A limitation of our study is that we have perhaps

made inadvertent mistakes when assessing the ad-
equacy of Cochrane authors’ judgments through avail-
able supporting comments. To reduce bias, we made
independent assessments by two authors for each an-
alyzed domain and sub-domain. Additionally, we in-
cluded in the analysis only the first four domains of
the Cochrane RoB tool, because instructions from the
Cochrane Handbook for these four domains are better
characterized compared to the remaining three do-
mains [11–13].
Furthermore, the primary aim of the study was to

evaluate differences in the number and adequacy of
RoB judgments in studies with surgical intervention.
Thus, the categorization of “surgical vs. non-surgical”
interventions was chosen according to the Kappa stat-
istic as a measure of inter-rater agreement. Although
we did not focus on the actual level of agreement, we
used it as a measure for a better definition of the
groups to be compared. However, we must point out
that the main drawback of this method is the fact
that it can result in what is termed the ‘base rate
problem’ and is sensitive to ‘true prevalence’ in the
data. If the true prevalence of a population is high or
low, agreement expected by chance increases, and the
magnitude of Kappa goes down. Moreover, within the
broad category of non-surgical interventions, there are
many interventions (e.g., psychosocial interventions,
psychotherapies, screening, etc.) that cannot be
blinded, sharing the same problems for RoB assess-
ment with surgical interventions. Further exploration
of difficulties associated with RoB assessment in other
interventions that may be difficult to blind is thus
welcome.

Conclusion
RoB judgments were more in line with instructions
from the Cochrane Handbook when Cochrane reviews
assessed surgical trials, compared to those that ana-
lyzed non-surgical interventions. However, many RoB
judgments in Cochrane reviews of both surgical and
non-surgical trials were not in line with the Cochrane
Handbook; therefore, further steps are warranted to
scrutinize RoB assessment in trials of both surgical
and non-surgical interventions.
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