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Our study aimed to establish the risk of selection bias in randomized controlled trials (RCT) that were overall
rated as having “low bias” risk according to Cochrane’s Risk of Bias, version 2 (RoB 2) tool. A systematic
literature search of current systematic reviews of RCTs was conducted. From the identified reviews, RCTs
with overall “high bias” and “low bias” RoB 2 risk ratings were extracted. All RCTs were statistically tested
for selection bias risk. From the test results, true positive, true negative, false positive, or false negative
ratings were established, and the false omission rate (FOR) with a 95% confidence interval (CI) was
computed. Subgroup analysis was conducted by computing the negative likelihood ratio (-LR) concerning
RoB 2 domain 1 ratings: bias arising from the randomization process. A total of 1070 published RCTs
(median publication year: 2018; interquartile range: 2013-2020) were identified and tested. We found that
7.61% of all “low bias” (RoB 2)-rated RCTs were of high selection bias risk (FOR 7.61%; 95% CI: 6.31%-
9.14%) and that the likelihood for high selection bias risk in “low bias” (RoB 2 domain 1)-rated RCTs was 6%
higher than that for low selection bias risk (-LR: 1.06; 95% CI: 0.98-1.15). These findings raise issues about
the validity of “low bias” risk ratings using Cochrane’s RoB 2 tool as well as about the validity of some of the
results from recently published RCTs. Our results also suggest that the likelihood of a ”low bias” risk-rated
body of clinical evidence being actually bias-free is low, and that generalization based on a limited, pre-
specified set of appraisal criteria may not justify a high level of confidence that such evidence reflects the
true treatment effect.

Categories: Neurology, Psychology, Internal Medicine
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Introduction

Randomized controlled trials (RCT) provide the most reliable information about the effectiveness of
healthcare interventions [1], as long as there are no methodological flaws that would lead to the
underestimation or overestimation of the true therapeutic effect (systematic error/bias) [2]. As a result,
systematic reviews need to include bias risk assessment during trial appraisal. The Cochrane’s Risk of Bias
(RoB) tool was developed for this purpose [3].

The first version of the tool was developed in 2005 based on an extensive list of potential sources of bias,
extensive discussions, consultations, and testing, followed by agreement among statisticians,
epidemiologists, and review authors [3].

The tool became widely used, and a second, updated version (RoB 2) was presented in 2019 [4]. The RoB 2
consists of 22 "signaling" questions concerning five bias domains about (i) randomization process, (ii)
deviation from intended interventions, (iii) missing outcome data, (iv) measurement of outcome, and (v)
selection of the reported result. During the trial appraisal, the tool offers the following response options to
these questions: "low risk of bias," "high risk of bias,” and "other" to be rated as "yes," "probably yes,"
"probably no," "no," "not applicable," or "no information." Following such assessment for each signaling
question, the overall bias risk of an RCT is labeled either as “low,” “some concern,” or “high.” If all five bias
domains of the RoB 2 tool have been judged as of “low bias” risk, then the entire RCT is overall rated as of
“low bias” risk. If one domain is judged as of “high bias” risk or if “some concerns” are raised for a multiple
number of domains, then the RCT is overall rated as of “high bias” risk [4].

To date, only poor inter-rater reliability has been established for the RoB 2 tool (inter-rater reliability (IRR):
Fleiss’ Kappa 0.16; 95% CI: 0.08-0.24) [5]. The tool has also been described as complex and demanding,
requiring intensive training and pilot runs before it can be correctly applied in any systematic review [5].
Despite an intense 40-hour rater-calibration process over three months, the overall IRR remained moderate
(IRR = 0.42) [6].

Furthermore, the RoB 2’s empirical evidence based on a systematic review of meta-epidemiological studies
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supports only five out of its 22 signaling questions, namely whether group allocation was random (7%

overestimation of trials with inadequate or unclear randomization: ROR: 0.93, 95% CI: 0.86-0.99, 2= 0%)
and whether the allocation sequence was concealed (10% overestimation of trials with inadequate or unclear

allocation concealment: ROR: 0.90, 95% CI: 0.84-0.97, 1% = 28%). The evidence also supports questions in the
domain "measurement of the outcome" in support of the blinded assessment of susceptive outcomes and
double-blinding (23% overestimation of trials with inadequate or unclear double-blinding: ROR: 0.77, 95%
CI: 0.61-0.93). However, no empirical evidence was established supporting the questions for the bias
domains "deviation from intended intervention," "missing outcome data,” and "selective reporting” [7].

Despite these shortcomings, the RoB 2 tool assigns an overall “low bias” risk rating to trials that have been
judged to be of “low bias” risk in all of its five single bias domains, even if any methodological trial error
inside or outside of these domains may have biased RCT results. One such error, related to selection bias

risk, may be determined for an RCT using a test that relies on the 2 point estimate in meta-analyses. Hicks
et al. suggested that heterogeneity in baseline variables, common to all trials in a meta-analysis between
RCTs, should always be zero, and any measured differences in baseline values between the groups should
occur only by choice. This was explained on the basis that true random allocation of patients in RCTs
ensures a balanced distribution of baseline characteristics in intervention groups [8]. Clark et al. [9] further
stated that baseline variables do not share the causes of heterogeneity in outcome variables (for example,
differences in populations or intervention characteristics), and thus the only plausible explanation for
heterogeneity in baseline variables is randomization errors [9].

The absence of heterogeneity beyond the play of chance corresponds to a zero 12 point estimate (%) in a
baseline data meta-analysis. Any baseline imbalances in one or more trials caused by non-random allocation
of patients to intervention groups would deviate from such zero value, indicating that the meta-analysis

result has been affected by selection bias [9]. It has further been established that the test accuracy of the 1%
point estimate in baseline variable meta-analyses is not affected by trial number and sample size [10]. In line
with these principles, Mickenautsch and Yengopal adopted this test method to identify potential selection
bias risk in single RCTs [11].

The aim of our study, using the adopted 12 test version for single trials [11], was to establish the risk of
selection bias in RCTs that were overall rated as being of “low bias” risk by the RoB 2 tool. This article was
previously posted to the Research Square preprint server on June 13, 2024.

Materials And Methods

The methodology of this study was adapted from an earlier protocol version published online [12]. The
applied changes from the original protocol are listed in Section 1 in the Appendix. The main changes are
added criteria details for systematic review exclusion, the inclusion of a sensitivity and subgroup analysis,
and the addition of the false omission rate (FOR) as an outcome measure. As much as applicable, this study
is reported according to the PRISMA statement [13] (see Section 2 in the Appendix for the complete PRISMA
checklist and flowchart).

A systematic literature search of systematic review reports

Systematic review reports that met all of the following criteria were included: systematic review of RCTs;
RCT quality rated using the second version of Cochrane’s RoB tool (as recommended by Sterne et al., 2019
[4]); application of the RoB 2 tool indicated in report abstract; and includes at least one RCT rated as of
overall “high bias” and one RCT rated as of “low bias” risk.

PubMed was searched until January 24, 2024, using the following string of search terms: (systematic review
RoB 2 OR Cochrane RoB 2.0 OR Cochrane RoB 2) AND systematic review with the following set limits: article
type = systematic review; publication date = 1 year.

One reviewer (SM) searched by screening citation titles and abstracts. Systematic review reports in line with
the selection criteria were retrieved in full copy. A second reviewer (VY) independently verified the retrieved
articles for eligibility. Disagreements were resolved via discussion and consensus.

Data extraction and management

The full references of each selected systematic review report were recorded, and an ID number was assigned
to each. The following data was extracted from each report and recorded in an MS Excel file (Microsoft
Corporation, Redmond, Washington): systematic review ID number, number of RCTs with overall “low bias”
rating, number of RCTs with overall “high bias” rating, and full reference of all RCTs.

Systematic reviews found during this process were excluded if they did not meet the following criteria:
include at least one high and one low bias risk rating for each RCT, report an overall bias risk rating for trials,
report the appraisal results of the first RoB tool version instead of the RoB 2, clearly apply or report the
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appraisal result in line with the RoB 2 tool, make supplementary material with details of bias risk appraisal
accessible online, appraise RCTs but not other types of studies, provide information about trial appraisal,
publish the RoB 2 graph reporting the appraisal results for each RCT in a readable manner, or report the full
references of the appraised trials.

One reviewer (SM) extracted and entered all data into an MS Excel sheet. A second reviewer (VY) verified all
data entry for accuracy. Disagreements were resolved via discussion and consensus.

RCT extraction and test for selection bias risk

All citations of the reviewed RCTs were extracted from the selected systematic reviews. With the help of an
experienced librarian, an attempt was made to retrieve all of the identified RCTs in full copy. One reviewer
(SM) reviewed the full RCT reports for eligibility, in line with the following selection criteria: trial reference
reported by systematic review, full traceable clinical trial report, two separate treatment groups included,
treatment groups were randomized and not matched by reported baseline variables, baseline variables
reported per treatment group, mean (SD) values and precise sample size (N) reported per group, and no
duplicates/different report of the same trial.

A second reviewer (VY) independently verified the reviewed reports for eligibility. Disagreements were
resolved by discussion and consensus.

All selected RCTs were tested for selection bias risk following the test method suggested by Mickenautsch
and Yengopal [11]. From each RCT, details of the baseline variable "age" were extracted for one test group
and one control group, including mean value, standard deviation (SD), and number of subjects (N). If

"age" was not reported, another reported baseline variable was chosen. Where more than one test and/or
control group was reported, data extraction was limited to the test and control groups with the most
significant baseline variable differences. Where standard error (SE) has been reported instead of SD, the SE

was converted to SD using the formula: § 1) — SF x v/ N-

All trials that did not report mean (SD or SE) values were excluded. Trials that reported median values with
either minimum-maximum or interquartile range (IQR) were later included in the sensitivity analysis.

For each trial, two “simulated comparator trials” (SCT) were generated (Appendix Section 3). Each SCT
consisted of two parallel data columns entered into an MS Excel sheet - column 1: random allocation
sequence for two groups, A and B; column 2: list of randomly selected values within the trial-specific age
range, sorted in ascending order.

The total number of subjects combined for the test and control groups was set at N = 100 per group. The
random allocation sequence in column 1 was generated by block-randomization (block size = 4 for two
groups: A, B) using the “Sealed Envelope” online tool [14]. The ascending list of randomly selected values in
column 2 was generated using an online random number generator [15]. The comprehensive version of the
online generator was used to randomly select the values of the baseline variable for each subject with the
following settings: lower limit = 8/upper limit = 80; numbers to be generated = 200; allow duplication of
results = yes; sort the results = yes/ascend; and type of result to generate = integer. Data column 2 was sorted
according to allocation to groups A and B in column 1 using the sorting function in MS Excel. This process
was repeated separately for the two SCTs, with separate sequences generated for columns 1 and 2,
respectively.

After sorting, the mean (SD) value for each of the two SCTs was calculated and entered, along with the
sample size per group A and B, into a fixed effect meta-analysis using Review Manager (RevMan 5.0.24

software). The two SCTs were pooled using the inverse variance method, and the resulting zero 1% point
estimate was confirmed (Appendix Section 3).

To test an RCT for selection bias risk, the mean (SD) value of the baseline variable and the sample size (N)
per group were entered into the generated SCT meta-analysis, and the analysis was repeated. The resulting

new I2 point estimate was recorded. This procedure was repeated for each RCT, separately throughout the
study (Appendix Section 4).

If the 12 point estimate of the repeated meta-analysis was also 0%, the test result was considered negative,

and no selection bias risk for the tested RCT was assumed. If the point estimate showed an 12 > 0%, the test
result was considered positive, and the tested RCT was assumed to be at high risk of selection bias.

Main statistical analysis

Throughout testing, either true negative (TN) or false negative (FN) and true positive (TP) or false positive
(FP) values for overall “low bias” and overall “high bias” risk (RoB 2) ratings, respectively, were

established: TP = “high bias”-rated trials with positive test result (I2 > 0%); TN = “low bias”-rated trials with
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negative test result (IZ = 0%); FN = “low bias-rated trials with positive test result (IZ > 0%); and FP = “high

bias™-rated trials with negative test result (I = 0%).

From these, the false omission rate (FOR), defined as the ratio between FN and the sum of FN + TN results,
reported in %, with a 95% CI was computed. Within the context of this study, the FOR (95% CI) was
considered the probability for an RCT to have a high selection bias risk, given an overall “low bias” risk
rating using the second version of Cochrane’s RoB tool. The FOR value of 0% indicates zero probability for a
“low bias” risk (RoB 2) rated RCT to have a high selection bias risk. It also indicates that no FN ratings were
established.

Sensitivity analysis

Sensitivity analysis was conducted by adding data from RCTs that reported median values with either a
minimum-maximum (min/max) range or IQR. This was followed by the exclusion of data from RCTs with
any baseline variable other than "age" from the main analysis.

Median values with a min/max range or IQR were converted into mean (SD) estimates following the methods
by Hozo et al. [16] and Wan et al. [17], respectively.

Subgroup analysis

Subgroup analysis was conducted for RCTs that were included in the main analysis and reported either a
“low bias” or “high bias” risk rating for RoB 2 domain 1 concerning “bias arising from the randomization
process”. Similar to the main analysis, either TN or FN and TP or FP values for “low bias” and “high bias” risk
(RoB 2) ratings, respectively, were established using the same definitions as applied in the main analysis

related to the established I2 values.

From the data, the -LR with 95% CI was computed. In line with convention [18], the -LR in this study was
adopted as the ratio of the likelihood of an RCT rated as “low bias” risk for RoB 2 domain 1 to have high

selection bias risk (I2 > 0%) divided by the likelihood of an RCT rated as “low bias” risk for RoB 2 domain 1 to

have low selection bias risk (I2 =0%).

The computed -LR (95% CI) was interpreted as the likelihood of an RCT rated as “low bias” risk for RoB 2
domain 1 to actually have low selection bias risk: -LR < 0.1 = highly likely, 0.1-0.2 = moderately likely, 0.2-0.5
= somewhat likely, and 0.5-1.0 = rarely likely [19].

A negative likelihood ratio (-LR) close to 1.0 indicated that an RCT rated as a “low bias” risk for RoB 2
domain 1 was almost more likely to have a low selection bias risk than a high selection bias risk, and -LR
larger than 1.0 indicated that the risk of selection bias for such RCT was more likely to be high than low.

Results

A systematic literature search of systematic review reports and RCT
extraction

The systematic literature search identified 621 citations. Of these, 154 citations were excluded as not
relevant, and 467 systematic review citations were included. Six systematic reviews could not be retrieved in
full copy, and 461 systematic reviews were traced in full. Of these, 297 systematic reviews were excluded
(Appendix Section 5). Reasons for exclusion were: high- and low bias risk ratings for at least one RCT, each;
not included = 221; no overall bias risk rating reported for trials = 39; the appraisal results of the first RoB
tool version were reported = 20, although the application of RoB 2 was reported in the abstract and/or
methodology of the systematic review; the second version of the RoB tool was not applied or the appraisal
result reported = 5; supplementary material with details of bias risk appraisal was not accessible online = 4;
the systematic review did not appraise RCTs but other types of studies = 3; no information about trial
appraisal was made available online in the report = 2; the published RoB 2 graph that reported the appraisal
results for each RCT was unreadable = 2; and the appraised trials were not referenced in full = 1 (Figure I).
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Total citations found = 621

Citations excluded = 154

Citations selected = 467

Systematic reviews unable to be traced in full = 6

Systematic reviews traced in full =461

Systematic reviews excluded = 297

Systematic reviews included = 164

RCT references extracted = 1831

RCTs unable to be traced in full =116

RCTs traced in full = 1715

RCTs excluded = 645

v

RCTs included for testing = 1070

FIGURE 1: Flow diagram of the trial selection process

RCT: Randomized controlled trials.

A total of 164 systematic reviews were included for trial extraction. From these, 1831 RCT citations could be
identified, and 1715 appeared to be retrievable in full copy. Of these, 645 were excluded. Reasons for
exclusion were: no baseline variables reported per treatment group = 296; no mean (SD) values reported per
group = 231; no trial reference reported by systematic review = 57; duplicates/different reports of the same
trial = 23; no full trial report = 14; unable to be traced = 8; not two separate treatment groups included (split-
mouth trial) = 7; treatment groups were not randomized = 3; treatment groups matched by reported baseline
variables = 2; not a clinical trial = 2; no precise sample size (N) reported per group = 1; and data cannot be
retrieved from trial = 1.

A total of 1070 RCTs were fully retrieved and tested for selection bias risk (Figure 7 and Appendix Section 6).
These trials were published between 1977 and 2023, with 2018 (2013-2020) being the median (IQR)
publication year (Figure 2). Most RCTs were published in the fields of internal medicine (21.59%), neurology
(12.7%), and psychology (11.1%) (Figure 3).
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Neurology
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Obstetrics
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FIGURE 3: Percentage of trials per medical specialty

Test for selection bias risk and main statistical analysis result
Testing of the 1070 trials yielded 562 TN, 46 FN, 37 TP, and 425 FP results. The total number of RCTs with

high selection bias risk (I2 > 0%) was 83, resulting in a prevalence of high selection bias risk trials of 7.8% for
this sample. The false omission rate was 7.61% (95% CI: 6.31%-9.14%) (Appendix Section 6).

Sensitivity analysis

When data from 140 RCTs reporting median values with either a minimum-maximum (min/max) range or
IQR were added to the main analysis, the results changed to TN = 629, FN = 49, TP = 45, and FP = 487. The
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total number of RCTs with high bias risk (I2 > 0%) increased to 94, resulting in a prevalence of high bias risk
trials of 7.8%. The false omission rate decreased to 7.26% (95% CI: 6.02%-8.73%).

When the data from 131 RCTs with any baseline variable other than "age" were excluded, the results changed

to TN = 559, FN = 41, TP = 40, and FP = 438. The total number of RCTs with high bias risk (I > 0%) decreased
to 81, resulting in a further decreased prevalence of high bias risk trials of 7.5%. The false omission rate
decreased further to 6.82% (95% CI: 5.54%-8.37%) (Appendix Section 7).

Subgroup analysis

From the 1070 RCTs that were included in the main analysis, a “low bias” or “high bias” risk rating for RoB 2
domain 1 concerning “bias arising from the randomization process” could be ascertained for 768 trials
(Appendix Section 8). These trials yielded 635 TN, 42 FN, 3 TP, and 88 FP results. The computed -LR was
1.06 (95% CI: 0.98-1.15).

Discussion

Our study aimed to establish the risk of selection bias in RCTs that were rated as being of overall “low bias”

risk using the RoB 2 tool, by applying an adopted 12 test version for single trials [11]. Accordingly, we
established that 7.8% of RCTs in our sample of 1070 recent RCTs had high selection bias risk. A total of
7.61% of all RCTs rated overall as of “low bias” risk according to Cochrane’s RoB 2 tool were found to be of
high selection bias risk (FOR: 7.61%; 95% CI: 6.31%-9.14%). Furthermore, the likelihood of an RCT, rated as
of “low bias” risk for RoB 2 domain 1, having a high selection bias risk was 6% higher than having a low
selection bias risk (-LR: 1.06; 95% CI: 0.98-1.15).

Main analysis results

Our study established a FOR of 7.61% (95% CI: 6.31%-9.14%), suggesting a 7.61% probability that an RCT
with overall “low bias” risk rating using the RoB 2 tool is actually at high risk of having its trial results

affected by selection bias. Such high risk is reflected by an established I2 point estimate above zero,
indicating the existence of heterogeneity of a baseline variable ("age” in most of the tested trials) between
the tested RCT and the two homogeneous SCTs that were included in the baseline variable meta-analysis.
Such heterogeneity has been ascribed solely to problems with the randomization process [9].

The high selection bias risk was established based on data analysis and not by traditional trial appraisal
methods for selection bias risk based on "text analysis," that is judging from the text of trial reports whether
certain reported methodological trial characteristics (or their lack thereof) are in line with criteria that are
conducive to low bias risk and pre-specified in trial appraisal tools, such as the RoB 2. Such judgment is
empirically based on the results of meta-epidemiological studies that statistically compare the intervention
effect estimates between trials with or without a certain trial characteristic (such as adequate
randomization) [20]. A systematic review of meta-epidemiological studies established a statistically
significant larger effect estimate for trials with "inadequate” or "unclear" allocation concealment (dSMD:

0.15; 95% CI: 0.03-0.28; 12 = 0%) as part of the randomization process compared to trials where it was judged
to be "adequate" [21]. In this context, it is important to highlight that the established FOR of 7.61% (95% CI:
6.31%-9.14%) reflects that selection bias risk in RCTs is judged to have supposedly applied "adequate”
randomization. This suggests that the actual effect estimate for trials with "inadequate” or "unclear”
allocation concealment [21] may even be larger, thus indicating an even greater overestimation of the actual
effect estimates, when RCTs that are incorrectly judged as "adequate” are considered as "inadequate."

While the probability of 7.61% for an RCT with an overall “low bias” risk rating to be of high selection bias
risk may appear trivial within our sample of 1070 trials, it still would affect the proclaimed validity of a
rather large number of recently published (i.e., “modern”) RCTs with lowest bias risk ratings, when
considering the steadily increasing volume of clinical intervention trials worldwide [22]. Hence, future
research is needed to confirm that the results of our sample are representative.

Our findings raise additional concerns about the validity of RoB 2 low bias risk ratings in particular as well as
the limitations of "text analysis" (in contrast to "data analysis" based or statistical) methods for clinical trial
appraisal in general.

Sensitivity analysis results

When data from 140 RCTs that reported median values with either a minimum-maximum (min/max) range
or IQR were added to the main analysis, the FOR decreased from 7.61% (95% CI: 6.31%-9.14%) to 7.26% (95%
CI: 6.02%-8.73%), and when the data from 131 RCTs with any baseline variable other than "age" were
excluded afterward, the FOR decreased further to 6.82% (95% CI: 5.54%-8.37%).

These results may suggest that mean (SD) estimates, converted from median values, by not representing the
directly measured mean (SD) values, may mask the presence of FN results in this study and thus may bias
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both the FOR point estimate and its CI toward a lower value. On the other hand, adding the data from the
140 additional trials reduced the width of the FOR CI while maintaining a significant overlap that included
the value of the original FOR point estimate from the main analysis, contributing to an increase in the
precision of the results.

Furthermore, the decrease in FN results caused by the exclusion of data from baseline variables other than
"age" may indicate that the use of a single variable decreases the chance of identifying trials with high
selection bias risk. Although "age" has been described as a good and easy baseline variable to reflect patient
misallocation in RCTs that should always be included for bias testing [8,9], Hicks et al. also recommended
the use of more than one baseline variable for testing [8]. A true absence of selection bias in an RCT will

ensure that no heterogeneity for any baseline variable beyond the play of chance (reflected as 2= 0%) will
occur. As a result, the inclusion of more baseline variables in the bias test increases the chance of a valid
positive test result for a trial affected by selection bias. Against this background, the FOR presented in our
main analysis may be regarded as a rather conservative estimate of the actual FOR for our sample, which
may, in reality, be much higher.

Subgroup analysis results

By investigating the RoB 2 domain 1 separately, we excluded all other types of bias, except selection bias,
that may affect an RCT. Paradoxically, a low-risk rating for RoB 2 domain 1 did not decrease the likelihood of
high selection bias risk. Rather, it increased it by 6% (-LR 1.06; 95% CI: 0.98-1.15). This suggests that in our
sample of relatively recently published RCTs (median publication year: 2018; IQR: 2013-2020), trial
appraisal for selection bias risk using the RoB 2 domain 1 generated unreliable results.

Furthermore, our observations provide empirical evidence to the simulation-generated hypothesis that the
likelihood of a ”low bias” risk-rated body of evidence being actually error-free is small, and the
generalization from any limited, pre-specified set of appraisal criteria rarely justifies a high level of
confidence that such evidence reflects the true treatment effect [23]. This hypothesis was generated based on
45 simulation trials to which 0-5 possible errors out of a total of 65 error domains were randomly assigned.
The results suggested that error-free evidence was only 1.2 times more likely (-LR 0.84; 95% CI: 0.80-0.88) to
be rated as a "low bias" risk than evidence containing some form of error [23]. In comparison to these
hypothetical simulation results, the results of our study (-LR 1.06; 95% CI: 0.98-1.15) are not only
confirmatory but also suggest that such likelihood might even be less.

Limitations

The main limitation of our study is the uncertain external validity of its results. Our trial sample is not a
random selection from all PubMed-listed RCTs. Instead, it is based on a systematic literature search of all
systematic reviews of RCTs listed in PubMed within the previous 12 months. We chose the 12-month time
limit to identify the most recent systematic reviews with similar exposure time to Cochrane’s RoB 2 tool.
From the chosen trial selection process and subsequent trial exclusion, our study generated a sample of 1070
RCT reports published relatively recently with a main focus on medical topics related to internal medicine,
neurology, and psychology. The level of rigor for selection bias control methods may be affected by a general
process of the diffusion of these methods into the different fields of medicine [24,25]. Therefore, samples of
RCTs with distributions in other medical fields and publication years that differ from those of our trial

sample may produce different appraisal results of selection bias risk. In addition, the I% point estimate was
argued to artificially increase with the sample size of the included trials [26], and an increasing systematic
error was established when the number of included trials was too few [27]. However, a simulation study of

558 meta-analyses showed no effect of sample size and trial number on the accuracy of the 2 point estimate
when used in baseline variable (instead of outcome) meta-analyses and when the cut-off point for high

selection bias risk was set at I = 0% [10].

Conclusions

Our study established that overall “low bias” risk (RoB 2)-rated RCTs had high selection bias risk, with a
statistically higher likelihood that such risk was higher than low. These findings raise concerns about the
validity of RoB 2 “low bias” risk ratings (and subsequently trial result validity) for recently published RCTs,
in particular, and show the limits of "text analysis" (in contrast to "data analysis") methods for bias risk
appraisal of clinical trials, in general. Our results also suggest that the likelihood of a ”low bias” risk-rated
body of clinical evidence being actually error-free is small and that the generalization from any limited, pre-
specified set of appraisal criteria may rarely justify a high level of confidence that such evidence reflects the
true treatment effect.

Appendices

All data are made fully available without restriction in Appendices (Sections 1-8) and can be freely
downloaded via the following link: https://data.mendeley.com/datasets/bt2j7rf4w5/1.
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