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Abstract 

This meta-research study aimed to compare the assessment of Cochrane’s Risk of Bias (RoB) and RoB2 tools in den-
tistry trials. A sample 150 in vivo randomized clinical trials published between 2020 and 2022 was randomly selected 
from PubMed/Medline, Scopus, and EMBASE databases (50 per year). For each study, the impact factor, journal 
quartile, adherence to CONSORT guidelines, date information availability, and study model were recorded. The 
results showed that 33.3% of the studies were categorized as low risk of bias by both RoB and RoB2. However, 29.6% 
of the studies classified as low risk by RoB were downgraded to some concerns in RoB2, and 37% were downgraded 
to high risk. In the some concerns category, 25.9% were upgraded to low risk, 37% remained constant, and 37% 
were downgraded to high risk in RoB2. Among the high risk studies, 14.6% were upgraded to low risk, 26% to some 
concerns, and 59.4% remained constant in RoB2. The level of agreement between RoB and RoB2 was found to be 
low for dental studies. These findings highlight the differences between the two tools and the potential impact 
on the synthesis of evidence and decision-making processes in dental research.
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Introduction
The assessment of risk of bias (RoB) is fundamental to 
evidence-based research, ensuring the methodologi-
cal rigor of studies and identifying flaws that could skew 
the true effect of an intervention [1–3]. Recognizing the 
limitations of the original RoB tool, the Cochrane Col-
laboration introduced the Revised Cochrane Risk of Bias 
tool (RoB2) in 2019 as an evolution aimed at improving 
the accuracy and comprehensiveness of bias assessment 
[3]. RoB2 addresses previous shortcomings by focus-
ing on five key domains: bias due to the randomization 
process, deviations from intended interventions, missing 
outcome data, outcome measurement, and the selection 

of reported outcomes [3]. This refined approach was 
designed to set a new gold standard for bias assessment, 
offering a more detailed and structured evaluation pro-
cess. Despite the advancements offered by RoB2, many 
systematic reviews continue to employ the original RoB, 
raising concerns about the consistency and reliability of 
bias assessments across studies from different methodo-
logical aspects [1, 2, 4]. The implications of this practice 
are particularly unclear in the field of dental research, 
where the specificity of clinical trials may lead to differ-
ences in bias assessment outcomes when using RoB2 
compared to its predecessor [5, 6]. The potential for 
upgraded [7, 8]. RoB scores with RoB2, due to its more 
nuanced criteria, could have significant consequences for 
the synthesis of evidence and decision-making processes 
in dental research. However, ensuring the adherence to a 
new tool is of paramount importance [4, 9].
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In dental research, this is no exception, as journal 
requirements to implement CONSORT (Consolidated 
Standards of Reporting Trials) improved methodological 
quality, despite some methodological concerns remained 
that may threaten RoB [10–12]. Therefore, this study 
aims to evaluate and compare the outcomes of bias 
assessments using both the original RoB and RoB2 in a 
sample of dental and oral research trials. By exploring the 
level of agreement between these tools, we seek to inform 
researchers and systematic reviewers of the potential 
impact of continued reliance on the original RoB tool, 
highlighting the importance of adopting.

ROB2 is the standard for bias assessment in dental 
research. Bias in research can originate from multi-
ple sources, including selection bias, performance bias, 
detection bias, and reporting bias [13]. This is essential 
when conducting systematic reviews and meta-analyses, 
as these processes can significantly influence the synthe-
sis of evidence and subsequent decision-making proce-
dures [13]. The proposed study aims to assess RoB and 
RoB2 results in a sample of trials of Dental and Oral 
Research and comparing it agreement results. These 
results may be informative for readers, particularly those 
who perform systematic reviews. The assessment of risk 
of bias is fundamental to evidence-based research, ensur-
ing the methodological rigor of studies and identifying 
flaws that could skew the true effect of an intervention 
[7, 8, 10, 12]. Recognizing the limitations of the original 
RoB, the Cochrane Collaboration introduced the Revised 
Cochrane Risk of Bias tool, in 2019 as an evolution aimed 
at improving the accuracy and comprehensiveness of bias 
assessment [12]. RoB2 addresses previous shortcomings 
by focusing on five key domains: bias due to the rand-
omization process, deviations from intended interven-
tions, missing outcome data, outcome measurement, 
and the selection of reported outcomes [12]. This refined 

approach was designed to set a new gold standard for 
bias assessment, offering a more detailed and structured 
evaluation process.

Materials and methods
In this meta-research study, we assessed a sample of ran-
domly included trials against the first (1) and second ver-
sions of Cochrane Risk of Bias (ROB) tools.

Studies search and eligibility criteria
To be included in the final sample, studies had to be as 
follows: classified as randomized clinical trials where only 
the sample was carried out in vivo; conducted in the field 
of oral/dental research; and whose publication was after 
the release of the RoB2, 28 August 2019. Considering a 
period of adaptation and indirect impact on trial report-
ing, we established a publication year period between 
2020 and 2022 were included. This project began mid 
2023, thus establishing the last complete year as temporal 
limit for trials search and inclusion. We structured this 
study in four distinct stages (Fig. 1). First, the databases 
PubMed/Medline, Scopus, and EMBASE were searched 
with controlled and free keywords to identify applied 
randomized clinical trials. The studies carried out were 
included without language restrictions. The syntax used 
to search trials was as follow and adapted accordingly: 
(oral OR dental) AND (intervention* OR treatment* or 
therapeutic*) AND (“randomized controlled trial” OR 
“randomized clinical trial”).

Studies random sampling method
The raw dataset of studies that met the eligibility criteria 
was extracted and imported to Microsoft Excel Spread-
sheet (v.16.35, Microsoft, Boston, MA, USA). To ensure 
a representative and unbiased sample, we randomly 
selected 50 studies for each year (2020, 2021, and 2022) 

Fig. 1  Study stages
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using Microsoft Excel’s random function (“ = RAND()”) 
to generate a random number for each study. Following 
this, per year, we sorted the entire dataset by the random 
number column in descending order. By selecting the top 
50 studies from this sorted list for each year, we ensured 
that our sample was random and free from any system-
atic selection biases. If a study did not meet the eligibil-
ity criteria, the next study in the order was included, until 
the estimated sample of studies was achieved.

Risk of bias assessment
Two examiners, J.V. and J.B., carried out the risk of bias 
assessment simultaneously in the same environment. 
This procedure was adopted to ensure a more rigorous 
and detailed analysis of possible biases that could affect 
the results of the study in question.

The presence of both examiners in the same place 
allowed for direct and immediate interaction, facilitat-
ing the exchange of opinions and discussion of any points 
of divergence. When they found discrepancies in their 
assessments, the examiners resorted to a structured 
conflict resolution method: consulting a third reviewer 
(V.M.). This third reviewer acted as a mediator and his 
intervention was essential to guarantee the impartiality 
and accuracy of the final assessment. The need for con-
sensus reflects the importance attached to objectivity 
and reliability in the process of assessing the risk of bias. 
The approach adopted, involving multiple assessors and a 
clear mechanism for resolving disagreements, reinforces 
the integrity of the review process. This method ensures 
that decisions are not one-sided and that different per-
spectives are considered, promoting a more balanced and 
comprehensive analysis. Following the instructions of 
both instruments we applied ROB) [1] and RoB2 [3] of 
Cochrane Risk of Bias (RoB) tools using supported by the 
online full guidance document.

. The first version of RoB has 7 domains: random 
sequence generation; allocation concealment; blinding of 
participants and personnel; blinding of assessment out-
come; incomplete outcome data; selective reporting; and 
other bias. RoB2 has 5 domains: randomization process; 
deviations from the intended intervention; missing out-
come data; measurement of the outcome; and, selection 
of the reported result.

Bibliometric data and reporting guideline adherence
Descriptive data from included studies, including 
authors, publication year, journal quartile ranking, 
journal impact factor ranking, via the Journal Citation 
Reports Clarivate (via https://​jcr.​clari​vate.​com/​jcr/​
browse-​journ​als).

Journal quartiles were used as a proxy of impact fac-
tor within its field or research. We also explored if a 

reporting guideline had been used, whether Data was 
available, which study design was present (parallel, split-
mouth, cross-over or other) and whether a sample calcu-
lation was carried out.

Statistical analysis
Cohen’s weighted kappa coefficient was used to assess the 
measure of agreement between RoB and RoB2 classifica-
tion. To categorize trials based on the journal impact fac-
tor, we calculated the median (3.4) and determined < 3.4 
(coded as 0) and 3.4 or higher (coded as 1). The weighted 
kappa coefficient was calculated using the “irr” package 
in R, comparing the classifications of RoB and RoB2 for 
each observation with appropriate weighting based on 
the degree of disagreement. The resulting coefficient pro-
vides insight into the extent of agreement between the 
two classifications, ranging from − 1 (indicating perfect 
disagreement) to 1 (indicating perfect agreement), with 0 
suggesting agreement equivalent to chance. Furthermore, 
visualization of the RoB and RoB2 classifications was 
enhanced using the “ggplot2” and “ggalluvial” packages 
in R. Alluvial diagrams were created to illustrate the flow 
of data between different levels of risk of bias, providing 
a clear and intuitive representation of the classification 
process. The final images were refined and polished using 
Keynote on macOS.

Results
Trials characteristics
From a total of 150 trials, 73.3% were published in Q1 and 
Q2 journals (n = 52 and n = 58, respectively) and 22.7% 
in Q3 and Q4 journals (n = 22 and n = 12, respectively), 
while 4% had no quartile attributed (n = 6). When stat-
ing the use of a reporting guideline, only 51.3% expressed 
reporting the study following the CONSORT statement 
(n = 77), while the remaining did not follow a reporting 
guideline. Concerning the type of trial design, most stud-
ies applied a parallel-arm design (74.7%, n = 112), fol-
lowed cross-over studies 11.3% (n = 17) and split-mouth 
14% (n = 21). Of the total sample, the vast majority did 
not provide information on dates, with only 30% (n = 45) 
articles providing this information. The sample size was 
not calculated in 8.7% (n = 13) articles.

RoB instruments comparison
When examining the accordance between ROB and 
ROB2, it was observed that approximately 33.3% of 
the articles simultaneously categorized as Low risk of 
bias through both analyses were in agreement (Fig.  1) 
(Table  1). Additionally, it was noted that 29.6% of the 
articles classified as Low risk of bias through the RoB 
analysis were downgraded to Some concerns through 
the RoB2 analysis. Moreover, it was revealed that 37% of 

https://jcr.clarivate.com/jcr/browse-journals
https://jcr.clarivate.com/jcr/browse-journals
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the cases classified as Low risk of bias through the ini-
tial assessment tool were downgraded to High risk of 
bias by the most recent RoB. Furthermore, when analyz-
ing the Some concerns category, it was found that 25.9% 
of the cases were upgraded to Low. In 37% of the cases, 
the analysis remained constant with RoB2. Additionally, 
it was found that 37% of the cases were downgraded to 
High risk of bias. Moreover, when analyzing the articles 
classified as High risk of bias using RoB, it was observed 
that 14.6% of the articles were upgraded to a Low risk of 
bias with the latest evaluation tool. In 26% of the cases, 
there was an upgrade to some concerns, and in 59.4% 
of the cases, it remained with High risk of bias in both 

instruments. The same analysis was carried out for each 
Quartile category and for journal without Quartile attri-
bution (Fig. 2).

Variables associated RoB agreement
The results presented in Table  2 demonstrated a higher 
level of agreement in the RoB outcomes when assessed 
using the CONSORT guidelines (κ = 0.225; 95% CI, 
0.046–0.405). However, when examining whether a sam-
ple calculation was performed, it was found that among 
studies that did not perform this calculation, there was 
a higher level of agreement (κ = 0.261; 95% CI, − 0.027; 
0.548). With regard to the type of study, a greater degree 
of agreement was observed in studies that utilized the 
parallel model (κ = 0.221; 95% CI, 0.070; 0.372), but stud-
ies employing a split-mouth (κ = 0.016; 95% CI, − 0.327; 
0.358) or a cross-over (κ = 0.056; 95% CI, − 0.369; 0.480) 
design revealed the lowest level of agreement. In terms 
of the quartile categorization of journal types, a higher 
level of agreement was observed in journals classified 
as quartile 4 (κ = 0.464; 95% CI, − 0.040; 0.969). Finally, 
it appears that the impact factor had no bearing on the 
level of agreement between the two journals, with the 
lower-ranked journal having an impact factor of 3.4.

Table 1  Studies distribution according to RoB and RoB2 
classification, presented as n (%) (N = 150)

RoB2

Low Some concerns High

RoB Low 9 (33.3) 8 (29.6) 10 (37.0)

Some concerns 7 (25.9) 10 (37.0) 10 (37.0)

High 14 (14.6) 25 (26.0) 57 (59.4)

Fig. 2  Alluvial diagram representing the change from RoB to RoB2 final appraisal
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Discussion
In this study, we examined the level of agreement 
between the original and updated versions of the 
Cochrane Risk of Bias (RoB) tool in the context of dental 
and oral research trials. Our analysis revealed a notable 
discrepancy in the agreement between these two ver-
sions, indicating potential challenges in the assessment 
of bias across studies in this field. These findings under-
score the importance of critically evaluating methodo-
logical tools and their application in systematic reviews, 
particularly within specialized domains such as dental 
and oral research. In this discussion, we delve deeper into 
the implications of our findings, exploring potential fac-
tors contributing to the observed discordance and sug-
gesting avenues for future research and methodological 
refinement. Randomized Controlled Trials (RCTs) are 
considered the gold standard in scientific research, espe-
cially in areas such as dentistry [14, 15]. These studies 
are designed to assess the effectiveness of clinical inter-
ventions in a rigorous and unbiased way [16, 17]. One 
of the main concerns in RCTs is the risk of bias, which 
can jeopardize the validity of the results [17]. To address 
this issue, risk of bias assessment instruments are used, 
such as RoB (risk of bias) and RoB2 (a more recent and 
updated version). These instruments were developed to 
provide a structured and standardised assessment of the 
risk of bias in clinical trials. In dentistry, RCTs are widely 
used to evaluate the effectiveness of different treatments 
and interventions, such as restorative materials, sur-
gical techniques, preventive approaches, orthodontic 
therapies, and periodontal treatments. The application 
of the RoB and RoB2 instruments in these studies helps 
to ensure that the results are reliable and valid [18–20]. 

Clinical procedures in dental and oral research can vary 
significantly, not only between different types of treat-
ment but also in the way they are carried out by different 
professionals.

In the surgical techniques, different dental surgeons 
may adopt variations in tooth extraction or implant 
techniques, which can introduce variability that is not 
fully captured by the RoB or RoB2 criteria. In restorative 
materials, the choice and application of restorative mate-
rials can vary depending on the dentist, the patient, and 
the specific conditions of the tooth, introducing variabil-
ity that is difficult to standardize and fully assess.

Regarding to dental aesthetics, evaluations of aes-
thetic results are often subjective and can vary between 
patients and evaluators. Concerning pain and comfort 
measures of post-operative pain and comfort are highly 
subjective and can be influenced by personal and psy-
chological factors that are difficult to control and assess 
consistently. In view of this, we believe that the RoB 
tool needs to be adapted for dentistry, as this causes 
many of the published studies to present a false idea of 
low risk of bias, when in reality they have some con-
cerns or high risk of bias. Adapting the tool is crucial to 
ensure a more accurate and rigorous assessment of den-
tal studies. The current criteria of the RoB tool may not 
adequately capture the specificities and nuances of den-
tal research, leading to an underestimation of the risk 
of bias. This is particularly worrying as clinical deci-
sions and health policies can be based on scientifically 
compromised evidence. Furthermore, correctly iden-
tifying the risks of bias allows researchers and health 
professionals to recognize the limitations of studies 
and make more informed decisions. With an adapted 

Table 2  Level of agreement between RoB and RoB2 classification (N = 150)

RoB vs. RoB2 Kappa coeff 95% CI for kappa

Overall 0.188 0.055; 0.320

CONSORT Yes 0.225 0.046; 0.405

No 0.026  − 0.164; 0.216

Sample size estimation Yes 0.187 0.045; 0.328

No 0.261  − 0.027; 0.548

Study type Parallel 0.221 0.070; 0.372

Split-mouth 0.016  − 0.327; 0.358

Cross-over 0.056  − 0.369; 0.480

Journal quartile Q1 0.197  − 0.040; 0.434

Q2 0.139  − 0.057; 0.335

Q3 0.149  − 0.074; 0.372

Q4 0.464  − 0.040; 0.969

N/A 0.333  − 0.096; 0.763

Journal impact factor (n = 134) High (> 3.4) 0.199 0.019; 0.379

Low (< = 3.4) 0.181  − 0.009; 0.370
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tool, it is hoped that there will be an improvement in 
the quality of publications and, consequently, in clinical 
practice. Our analysis highlights a substantial number 
of articles that were either downgraded or upgraded. 
This poses serious challenges to scientific integrity and 
evaluation criteria, as downgrading suggests methodo-
logical flaws and inadequate tools that fail to capture 
study nuances and bias risks, potentially disseminating 
inaccurate information. Conversely, upgrading implies 
undervaluation of research due to inconsistent evalu-
ation criteria, hindering scientific progress and practi-
cal application. Comparing the original tool (RoB) and 
its updated version (RoB2) reveals critical implications 
for scientific integrity and evaluation standards. The 
significant proportion of articles either downgraded 
or upgraded emphasizes the inherent challengesin the 
evolution of assessment methodologies. The transition 
to RoB2 highlights discrepancies and inconsistencies 
in the evaluation process, revealing instances where 
valuable research may have been disregarded or under-
estimated. This situation not only hampers scientific 
progress by neglecting potentially impactful findings 
but also impedes their practical application in clinical 
settings or policy formulation. In essence, the compari-
son between RoB and RoB2 underscores the dynamic 
nature of scientific evaluation and the ongoing quest for 
more robust and nuanced assessment methodologies. 
While the transition to updated tools like RoB2 repre-
sents progress towards more accurate and comprehen-
sive evaluations, it also prompts a critical reevaluation 
of past research assessments and their implications for 
the broader scientific community.

Strengths and limitations
This is simultaneity crucial for our research, as it allows 
for a more consistent and reliable assessment of the risk 
of bias in the publications analyzed. The simultaneous 
existence of the two versions of the RoB offers a unique 
opportunity to compare and validate the methods for 
assessing the risk of bias. RoB, the original version, 
and RoB 2, the updated version, have methodologi-
cal differences that can impact the analysis of the data. 
By focusing on the period when both versions were in 
use, we reduced the heterogeneity in the application 
of the assessment tools, which is fundamental to guar-
anteeing the integrity and comparability of the results. 
Furthermore, by limiting the study to these years, we 
mitigated potential biases that could arise from changes 
in research practices or publication guidelines that 
occurred outside of this interval. Significant changes in 
bias assessment guidelines could introduce unwanted 

variability into the results, making it difficult to accu-
rately interpret the data.

Future perspectives
With these results, there is a need for a deeper under-
standing of how trial design characteristics influence the 
discrepancy between the two versions of the RoB tool. 
Secondly, considering the influence of journal ranking 
on the agreement between RoB versions suggests the 
importance of journal policies and editorial practices in 
ensuring methodological rigor and transparency in pub-
lished research. Collaborative efforts between journals 
and research communities to uphold reporting guidelines 
and promote adherence to methodological standards can 
enhance the reliability and consistency of bias assess-
ments across studies. Furthermore, exploring the factors 
that contribute to discrepancies in risk of bias assess-
ments can inform the refinement of reporting guidelines 
and methodological standards specific to dental and oral 
research. Tailoring guidelines to address unique chal-
lenges and considerations in this field may improve the 
comparability and reliability of bias assessments between 
RoB versions.

Conclusions
The level of agreement between the first and second ver-
sion of Cochrane RoB tool was low in trials of dental and 
oral research. This level of agreement seems to be influ-
enced by trial design, journal ranking and the adher-
ence to reporting guidelines. Future efforts shall be made 
to strengthen the quality of trials, to uphold reporting 
guidelines and promote adherence to methodological 
standards.
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