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Abstract

Background There is a growing body of evidence of systematic reviews (SRs) with varying degrees of methodologi-
cal quality. The Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) approach allows SR
authors to assess the certainty of the evidence they found and transparently relay their conclusions. As there appears
to be infrequent utilization of GRADE in the field of dentistry, to identify the impact of GRADE, the aim of this study

is to evaluate the use of GRADE in the dental literature and determine whether SRs that use GRADE differ from those
that do not with respect to their conclusions.

Methods/design We will search Ovid MEDLINE for SRs published from 2016 to the present. We will conduct both
screening and data extraction independently and in duplicate and use pre-piloted, standardized forms for data
extraction. We will determine the frequency of the use of GRADE and the varying levels of certainty in the current lit-
erature and evaluate whether GRADE is being used appropriately. We will also evaluate whether SRs not using GRADE
differ from those that use GRADE with regard to methodological quality. We will also determine whether the conclu-
sions of SRs that do not use GRADE would change had GRADE been utilized. Additionally, we will evaluate whether
SRs using GRADE are more likely to formulate appropriate conclusions compared to SRs that do not use it.

Discussion This study will investigate the frequency of GRADE assessments in dentistry SRs and the impact of GRADE
assessments on the conclusions of a SR. It has important implications for both SR authors and users of this type of
literature.
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Background

Systematic reviews (SRs) and meta-analyses synthesize
information from a variety of studies and are hence often
considered at the top of the hierarchy of evidence-based
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vast majority appears to be either flawed or redundant
and not useful [3].

A recent study evaluating the methodological qual-
ity and risk of bias (RoB) in SRs relevant to orthodon-
tics found that only 56% of the SRs in their sample were
judged as having low RoB when assessed with the Risk of
Bias Assessment Tool for Systematic Reviews (ROBIS)
[4]. They also found that less than 50% of the SRs were
rated at a good methodological quality level when using
the Assessing the Methodological Quality of Systematic
Reviews (AMSTAR) tool [4]. Similarly, a study investigat-
ing the methodological quality of SRs of treatments for
peri-implantitis found that out of the 23 included SRs, 6
had low and 14 had critically low methodological qual-
ity, as judged by an AMSTAR assessment, and all but one
had a high risk of bias according to the ROBIS tool [5].

One of the characteristics of a high-quality, trustworthy
SR is an assessment of the overall quality of the evidence
[1]. The Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) approach is one
tool to conduct such assessments [6]. GRADE guidelines
were first published in 2008 and followed by an addi-
tional series of publications for SR authors in 2011 [7].
This approach allows for systematic reviewers to conduct
assessments of certainty of evidence (also known as qual-
ity of evidence) and then present these results in a trans-
parent and structured manner [6]. It is used to rate the
certainty of the evidence, per outcome, across all studies
included in a SR [6]. To begin, SR authors must deter-
mine the initial certainty of the evidence, SRs of rand-
omized controlled trials (RCTs) start at high certainty
while SRs of observational studies starts at low certainty.
Five factors can decrease the certainty of the evidence
(study limitations (RoB), imprecision, inconsistency,
indirectness, publication bias), and in the case of SRs of
observational studies, three factors can increase the cer-
tainty of the evidence (large magnitude of effect, dose-
response effect, confounders would likely minimize the
effect or increase it if the results found no effect) [6]. By
considering these domains, SR authors can reach a final
rating of either high, moderate, low, or very low certainty
of evidence [6].

Certainty of evidence assessments allow for a more
transparent and holistic presentation of the conclusions
of SRs that focus more on clinical importance rather
than statistical significance [6]. The GRADE approach
has become widely accepted among professional bodies,
medical journals, and healthcare regulatory authorities
[8]. However, the use of GRADE in dentistry has been
seemingly less frequent, with one study reporting that
only 27 of 91 oral health SRs published between 2008 and
2013 utilized GRADE [8, 9]. Furthermore, a methodo-
logical study revealed that only 61.4% of oral health SRs
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assessed the risk of bias in the included studies [10]. Since
risk of bias is a key domain of the GRADE approach, this
suggests that the use of GRADE is relatively infrequent in
the dental literature [9, 10].

This is a protocol for a methodological study which
aims to determine the frequency of SRs in the field of
dentistry which conducts GRADE assessments and to
determine whether the use of GRADE changes the con-
clusions of dentistry SRs which do not utilize the tool.

Methods and analysis

We will conduct two studies to assess the frequency
(objective 1) and the implications (objective 2) of the use
of GRADE in the current dental literature. We adhered to
all sections of the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses Protocols (PRISMA-P)
statement that applied to our methodological study (see
Additional file 1) [11].

Search strategy
We will utilize one search strategy to retrieve potentially
eligible SRs for both studies.

We will perform a search in Ovid MEDLINE from Jan-
uary 1, 2016, to the present day. We will use search fil-
ters from the Health Information Research Unit (HIRU)
of McMaster University as well as the Medical Subject
Heading (MeSH) “dentistry” to search for SRs [12]. There
will be no language restrictions in our search strategy.
Our final search strategy (Table 1) will be reviewed by a
methods expert (R.B.-P.).

Screening process

For both studies, we will screen the titles/abstracts and
full texts of the retrieved citations independently and
in duplicate using Covidence. Conflicts will be resolved
through discussion or by a third reviewer when neces-
sary. Eligibility criteria will be different for each study and
are described below.

Study sample and random sampling of citations

We will screen all citations retrieved from our search in
MEDLINE at the title and abstract screening stage. We will

Table 1 Ovid MEDLINE search

1. MEDLINE tw.

2. systematic review.tw.

3. meta analysis.pt.
4.1or2or3°

5. exp Dentistry/

6.4and 5

7. limit 6 to yr="2016 -Current”

@Terms 1-4 refer to the HIRU review filter that maximizes specificity
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then assign a random number to each title and abstract
meeting the inclusion criteria using Microsoft Excel. We
will complete full-text screening according to the random
number assigned to each study starting from the lowest
number and working in ascending order until the number
of included full-text meets our target sample size.

To obtain an informative sample, we aim to include a
minimum of 50 SRs that use GRADE. Given the findings of
a previous study which found that nearly 30% of oral health
SRs used GRADE, we used a more conservative estimate of
25% and determined that our target sample size should be
200 SRs to allow for at least 50 SRs using GRADE [9].

Study 1: Assessment of the frequency of the utilization
of the GRADE approach in the recent dental literature
The following are the objectives:

A.To determine the frequency of the utilization of
GRADE in dentistry SRs

B. To summarize the frequency of the levels of certainty
determined by GRADE assessments conducted in
dentistry SRs

C. To assess whether GRADE is being used appropri-
ately at both the review and outcome level (for the
primary outcome) in dentistry SRs

To evaluate whether SRs using GRADE differ from
those that do not use GRADE with regard to methodo-
logical quality

Eligibility criteria

Inclusion criteria 'We will include SRs of interventions in
dentistry, published in English, which included only RCTs.

We will consider SRs to be studies in which either one of
the two following criteria are met:

1. The authors refer to the study as either a SR or meta-
analysis and search at least one electronic database
for published studies.

2. The authors search at least one electronic database
for published studies and use well-defined eligibil-
ity criteria. We will consider eligibility criteria to be
well-defined if it comments on all of the following:

(a) The study designs to be included in the SR

(b) The population of interest for the research
question (e.g., patient characteristics, specific
indication for treatment)

Page 3 of 12

(c) The intervention(s)/comparator(s) the authors
aim to investigate

In order to be considered a SR in dentistry, one of the fol-
lowing conditions must be met:

« The SR includes studies in which patients receive
treatment for an oral pathology or undergo an oral
health-related procedure.

+ The SR includes studies in which one oral health-
related intervention is compared to another, placebo,
or standard care.

Exclusion criteria

+ SRs which conduct network meta-analyses (NMAs)

+ SRs which find no evidence and therefore fail to
include any studies

« SRs which are published in combination with another
type of study (e.g., case study/series, health technol-
ogy assessment, clinical practice guidelines)

Data extraction

Pairs of reviewers will extract data from eligible studies
independently and in duplicate using forms created in
Microsoft Excel. Reviewers will undergo a data extraction
calibration exercise of three SRs per reviewer and pilot
the standardized extraction sheet prior to the start of
extraction. We will resolve conflicts through discussion
or by consulting a third reviewer.

Data to be extracted from each SR will include general
characteristics including title, author(s), journal, year
of publication, country of authors, and, if applicable,
dentistry specialty or specialties [13]. For SRs conduct-
ing GRADE assessments, reviewers will also identify
the primary outcome of each SR, which is the outcome
defined as such by the authors or the outcome first listed
in the methods section. If there are multiple primary
outcomes defined by the SR authors, we will use the first
outcome mentioned. If the methods section does not
clearly describe the outcomes, we will consider the first
outcome mentioned in the results section to be the pri-
mary outcome. Additionally, if a review assesses multiple
comparisons for the primary outcome, we will only con-
sider the results of the first comparison described in the
results. If the primary outcome is assessed at multiple
time points, we will consider only the results of the short-
est time point. We will also extract data on the method-
ology of each SR, including the methods of searching,
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screening, and data extraction as well as the results of
the SRs, including the outcomes analyzed and the num-
ber of included RCTs. In order to allow us to select an
outcome of interest for study 2, we will also extract data
on whether the SR authors conducted and reported the
results of an RoB assessment and whether they report the
number of participants analyzed for narratively reported
outcomes.

Regarding GRADE, we will extract the extent to
which it was used in each SR (for all, some, or none of
its outcomes), whether summary of findings tables were
used, whether GRADE was used for all outcomes that
were meta-analyzed, and whether GRADE was used
for outcomes that were not meta-analyzed. We will also
determine whether the SR authors refrain from mak-
ing recommendations or statements about whether an
intervention should or should not be used in clinical
practice. We will search for potential recommendations
in the conclusion, discussion, and abstract of the SR. We
will extract additional data on the GRADE assessments
for the primary outcome including the final certainty of
the evidence rating, ratings and explanations for each
GRADE domain, and additional information to allow us
to determine whether GRADE was used appropriately
at the outcome level. We will note any other issues with
the GRADE assessments of the SR authors as part of our
evaluation of whether GRADE was used appropriately.

We will also extract whether GRADE assessments were
incorporated into conclusions about the primary out-
come in the abstract and body of the SR. We will define
a conclusion as a statement in which the authors inter-
pret their results by stating whether the intervention(s)
has beneficial or harmful effects relative to, or is no dif-
ferent from, the comparator(s) or stating that there is a
lack of evidence regarding the outcome. We will first
extract the conclusions about the primary outcome
from the abstract. If there is no conclusion section in the
abstract, we will extract any conclusion statements from
the results of the abstract. We will also extract conclu-
sions about the primary outcome from the body of the
SR, referring to the SRs designated conclusion section to
minimize subjective judgments. If there is no conclusion
section, we will extract the conclusion from the discus-
sion section. Finally, if there is no clear conclusion state-
ment in any of the aforementioned sections, we will not
assess the conclusions of the SR but will still incorporate
the SR in our other analyses (e.g., percentage of use of
GRADE).

A summary of the data extraction fields can be found
in Table 2. Should further data necessitate extraction, we
will modify the standardized form, extract this new data
for all eligible studies, and report these protocol modifi-
cations in the final publication.
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Data analysis

All retrieved articles will be presented in a study selec-
tion flow chart and the data of eligible studies summa-
rized in tables.

For determining how frequently GRADE is used in den-
tistry SRs (objective A), we will first conduct a descrip-
tive analysis. We will calculate the percentage of SRs
using GRADE overall, by year, and by dental specialty
from our entire sample of studies. Additionally, for SRs
using GRADE for at least one outcome, we will calcu-
late the percentage of SRs using GRADE for outcomes in
which no meta-analysis was conducted [14]. Finally, we
will determine how frequently the authors incorporate
GRADE into the conclusions of the SRs’ primary out-
come in both the body of the SR and the abstract.

For summarizing the frequency of the levels of certainty
determined by GRADE assessments in dentistry SRs
(objective B), we will determine the percentage of high,
moderate, low, and very low certainty evidence among
the primary outcomes of each SR and stratified by dental
specialty. To evaluate which limitations are more likely
to lead to lower certainty evidence in the current litera-
ture, we will also quantify the frequency of concerns that
lead to rating down the certainty of the evidence for each
GRADE domain.

For assessing whether GRADE is being used appropri-
ately (objective C), we will conduct two separate evalua-
tions: at the review level and at the outcome level for the
primary outcome of each SR [6, 15-20]. We will deter-
mine the percentage of SRs using GRADE appropriately
at each level using the criteria outlined in Table 3 [6,
15-20].

We will evaluate whether SRs using GRADE differ from
those that do not use GRADE with regard to methodo-
logical quality (objective D). To evaluate the methodo-
logical quality of each SR, we will refer to two aspects
of the ROBIS tool [21]. First, we will determine whether
the search strategy was comprehensive. A search strat-
egy will be considered comprehensive if it searches
for published and unpublished reports (by specifying
grey literature databases or searching for unpublished
reports through any other means) (ROBIS question 2.1)
[21]. Second, we will assess whether efforts were made
to minimize errors during screening (i.e., title/abstract
and/or full-text screening) as well as data extraction
(ROBIS questions 2.5, 3.1) [21]. As we anticipate poor
reporting of the methods used for screening, we will
consider any mention of conducting screening indepen-
dently and in duplicate or by having a second reviewer
check the work of another to be minimizing errors. For
data extraction, as described in the ROBIS tool, SRs for
which this process is conducted independently and in
duplicate or by having a second reviewer check the work
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Table 2 Data extraction fields

Section

Data to be extracted

Abstract

SR characteristics

Methods

Results

Conclusions

«Verbatim quotation of the conclusion statements from the abstract pertaining to the primary outcome

o If there is no conclusion section in the abstract, we will extract this from the results of the abstract.
- For studies using GRADE, are the GRADE certainty of the evidence ratings incorporated in the conclusion statements pertaining to
the primary outcome in the abstract? (yes/no)

- Title of the SR

« Last name of the first author

- Corresponding author’s name and email
« Journal of publication

- Year of publication

« Country of authors

- Specialty of dentistry (indicate all that apply according to the definitions of the American Dental Association) [13]
o Ifthe SR investigates general dentistry interventions (e.g., tooth brushing), this is not applicable
« Primary outcome (for studies using GRADE)
- Did the SR authors search for grey literature? (yes/no)
+Was any aspect of screening conducted independently and in duplicate or by a single reviewer whose work was checked by
another reviewer? (yes/no)
- Was data extraction conducted independently and in duplicate or by a single reviewer whose work was checked by another
reviewer? (yes/no)

« Number of RCTs included overall
- List of outcomes analyzed
- Did the SR authors conduct meta-analyses? (yes/no/for some outcomes only)
o Specify any outcomes not meta-analyzed and provide the number of participants analyzed for that outcome
m Was GRADE used for any of these outcomes?
« Does the SR use GRADE? (yes/no/for some outcomes only)
- Does the SR assess RoB and report the findings of the RoB assessment? (yes/no)
o To answer yes to this question, the SR authors must, at minimum, indicate the overall risk of bias rating for each of the included
RCTs.
- If GRADE was used:
o Was GRADE used for all outcomes for which a meta-analysis was conducted? (yes/no)
o Are the GRADE assessments compiled in a summary of findings table? (yes/no)
o Do the SR authors refrain from making recommendations? (yes/no)
m [f the SR authors make recommendations, copy and paste the verbatim quote of these recommendation statements.
o If GRADE was used for the primary outcome:
m Final certainty of the evidence for the primary outcome
m Were all five GRADE domains assessed for the primary outcome? (yes/no)
m List the ratings and explanations for the individual GRADE domains
u [f the certainty of the evidence was downgraded:
- Was an explanation provided for all domains that were downgraded? (yes/no)
- Were the explanations informative? (yes/no)
- For the GRADE domains which were downgraded, is there evidence that the SR authors assessed the domains using the
incorrect criteria? (yes/no)
o If yes, copy and paste the corresponding explanation or provide a rationale for your judgment.
m Did the SR authors refrain from using the criteria for rating up when assessing the primary outcome? (yes/no)
m [f the primary outcome is dichotomous, do the SR authors transform relative estimates of effect to absolute estimates of
effect in order to assess imprecision? (yes/no)
o List any other issues with the SRs GRADE assessments.

«Verbatim quotation of the SR conclusion statements pertaining to the primary outcome from the SRs conclusion section

o If there is no conclusion section, this is to be extracted from the discussion section. If there is no conclusion outlined in the
discussion, we will make a note that no conclusion was reported in the body of the SR.
« For studies using GRADE, are the GRADE certainty of the evidence ratings incorporated in the conclusion statements pertaining to
the primary outcome? (yes/no)

of another reviewer in detail will be considered to be a comprehensive search strategy that considers grey lit-
minimizing errors [21]. We have chosen to utilize these erature and (2) take steps to avoid errors in screening
two domains of ROBIS to maximize objectivity as the and data extraction.

remaining domains require more judgment contextual-

ized to each SRs clinical question. We will use the odds

ratio and its 95% confidence interval (CI) to determine

Study 2: Impact of the presence of GRADE assessments

whether SRs using GRADE are more likely to (1) have on the conclusions of dentistry-related systematic reviews

The following are the objectives:
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Table 3 Checklist for determining whether GRADE was used appropriately

If the response to all of the following questions is “yes,"then GRADE has « Do the SR authors use GRADE for all outcomes for which a meta-analysis
been used appropriately at the review level. If any of these criteria are not  was conducted?

met, then GRADE was not used appropriately. « Are the GRADE assessments compiled in a GRADE evidence table (sum-

mary of findings table or evidence profile)?®
« Do the SR authors refrain from making recommendations?

If the response to all of the following questions is “yes," then GRADE has « Are all five GRADE domains assessed?
been used appropriately at the outcome-level. If any of these criteria are

: « Do the SR authors refrain from using the criteria for rating up?
not met, then GRADE was not used appropriately.

« Are explanations provided for all domains that are downgraded?

« Are all the explanations for the downgraded domains informative?® [15]

o For study limitations, do the authors indicate the proportion of studies
that were at a concern for high risk of bias or the specific RoB assessment
criteria that was of most concern?

o For imprecision, do the authors indicate whether the sample size or
number of events was too low or whether the bounds of the Cl have differ-
ent meanings based on thresholds for the optimal information size or the
effect size, respectively?

o For inconsistency, do the authors indicate how heterogeneity was
judged (e.g., confidence interval overlap, statistical tests)?

o Forindirectness, do the authors indicate whether it was the population,
intervention, comparator, or outcome of the included RCTs that does not
align with the SR question and is therefore a reason for concern?

o For publication bias, do the authors indicate the reason to suspect
publication bias (e.g., funnel plot, suspected selective reporting)?

- If the primary outcome is dichotomous, do the SR authors transform rela-
tive estimates of effects to absolute estimates in order to assess impreci-
sion?

« For the GRADE domains which were downgraded, is there evidence

that the SR authors assessed the domains using the incorrect criteria (e.g,
referring to the criteria for indirectness in the explanation for rating down
imprecision, creating concerns for whether imprecision and indirectness
were appropriately assessed)?

We will also note any other issues with the SRs GRADE assessments. If the review has any issues in the GRADE assessments at the review level or the outcome level, we
will conclude that GRADE was not used appropriately at the review level or outcome level, respectively.

@ We will consider any table that lists the certainty of the evidence ratings achieved after the GRADE assessments with information regarding which domains were
downgraded (either reported in the table or in the footnotes) to meet this criterion.

b We will capture whether only some of the downgraded domains have informative explanations and report which domains were most or least likely to have
informative explanations as defined above.

A. To determine whether a lack of certainty of the evi- (a) The findings of the RoB assessment conducted
dence assessments is a predictor of inappropriately by SR authors
formulated conclusions in SRs (b) The effect estimate with its 95% CI or number
B. To determine whether the use of GRADE changes of participants analyzed

the conclusions of dentistry SRs which do not utilize

the tool This outcome will be selected upon completion of
data extraction for study 1, which will allow us to map
the outcomes frequently investigated in the sample.
This outcome must meet the aforementioned require-
ments as these will be necessary to conduct GRADE
assessments necessary for study 2. Given that oral
health SRs have been found to be most frequently
downgraded in the study limitations and impreci-
sion domains, [9] the aforementioned criteria are the
minimum that our review team will require to conduct
GRADE assessments. We selected a single outcome
that is most frequently investigated to make it feasible
for our review team to conduct GRADE assessments.

Outcome of interest

To conduct this study, we will focus on a specific out-
come across all SRs. We will determine the outcome of
interest based on the following criteria:

1. The outcome of interest will be the outcome most
frequently reported within our sample of SRs and for
which the following information is also available:
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Eligibility criteria

Inclusion criteria SRs eligible for this study must meet
all of the eligibility criteria outlined above for study 1, in
addition to reporting on the outcome of interest.

Data extraction

All data will be extracted independently and in duplicate
using a piloted data extraction form. Reviewers will begin
extraction upon completion of a calibration exercise. For
all eligible SRs, we will extract the SRs’ conclusion for the
outcome of interest alongside additional data including
whether the conclusions made by study authors relied on
statistical significance, included recommendations, and
considered if there were any limitations. For SRs not using
GRADE, we will extract the minimum information needed
for our team to make a GRADE assessment. For SRs where
a meta-analysis was conducted for the outcome of interest,
this will include the results of the meta-analysis. In cases
where the outcome of interest is summarized without a
meta-analysis, we will extract the list of RCTs analyzed for
the outcome, the number of participants analyzed overall,
the SRs’ narrative summary of the analysis, and any effect
estimates provided for each of the individual RCTs. In
the case where the outcome of interest was measured at
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multiple time points or investigated for multiple compari-
sons, we will only consider the results of the shortest time
point and the first comparison listed in the results. We will
also extract the results of the RoB assessment, identify the
level of contextualization used to assess imprecision, and
determine whether there was any evidence of publication
bias or indirectness for the outcome of interest. The addi-
tional data extraction fields for this study can be found in
Table 4.

Data analysis

We will use a study selection flow chart to present the
retrieved articles and tables to summarize the character-
istics of eligible studies.

To determine whether a lack of certainty of the evidence
assessments is a predictor of inappropriately formulated
conclusions in SRs (objective A), we will first evaluate
the conclusions made by all the SRs for the outcome of
interest, irrespective of whether they use GRADE. Two
reviewers will independently assess these conclusions to
determine whether they are appropriately formulated,
and conflicts will be resolved through discussion or by a
third reviewer where needed. Once all conclusions have
been classified as appropriately formulated or not, we
will use the odds ratio and its 95% CI to evaluate whether

Table 4 Additional data extraction fields for the outcome of interest in study 2

Section Data to be extracted

Results

- Did the SR authors conduct GRADE assessments for the outcome of interest? (yes/no)

If the review authors did not use GRADE, extract the following:
- How do the authors define the outcome of interest and at what time point is it measured?
- What intervention and comparator are being investigated for the outcome of interest?
+What tools are used to measure the outcome of interest (i.e., specific scale, number of teeth)?
- If a meta-analysis was completed extract:

o The type of effect measure used by the authors

o The pooled effect estimate and 95% Cl

o Screenshot of the forest plot

o If there is no forest plot, also extract the * value and corresponding p-value
- If there was no meta-analysis extract:
o The included RCTs used to analyze the outcome of interest (extract first author name and reference

number)

o The number of participants analyzed for the outcome of interest

o Verbatim quotation of the qualitative synthesis of the outcome of interest by the SR authors

o Any effect estimates provided for each of the included RCTs investigating the outcome of interest
- Was a minimally or partially contextualized approach used to assess imprecision?

« Results of the RoB assessment

- Is there evidence of serious or very serious indirectness? (yes/no)

o If yes, provide a rationale.

- Is there any reason to suspect publication bias? (yes/no)

o If yes, provide a rationale.

Conclusions
conclusion section

«Verbatim quotation of the SR conclusion statements pertaining to the outcome of interest from the SRs

o If there is no conclusion section, this is to be extracted from the discussion section. If there is no conclu-
sion outlined in the discussion, this is to be extracted from the abstract.
- Do the authors rely on a p-value to make their conclusions (e.g., p < 0.05)? (yes/no)
+ Do the authors make any recommendations in their conclusion for the outcome of interest? (yes/no)
+ Do the authors consider if there are any limitations to their findings in their conclusion (by means of a GRADE

assessment or otherwise)? (yes/no)
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SRs using GRADE are more likely to formulate appropri-
ate conclusions compared to SRs not using GRADE.

A conclusion will be considered to be appropriately
formulated if it meets all the following criteria:

« The conclusion is justified by the results presented in
the review.

+ The conclusion does not rely on statistical signifi-
cance [21].

« The conclusion considers if there are any limitations.

+ We will consider SR authors to have addressed

limitations by stating whether or not the results

are impacted by any number of factors (e.g., low

quality of RCTs, heterogeneity, small sample size,

publication bias, short follow-up time in RCTs) or

referencing their GRADE certainty of the evidence

rating.
» The conclusion does not make recommendations [22].

To determine whether the use of GRADE changes the
conclusions of dentistry SRs (objective B), reviewers will
evaluate the conclusions of a subset of the study sample
which does not utilize the GRADE approach and report
on the outcome of interest. First, we will classify the
authors’ conclusions in terms of their certainty as either
definitive or recognizing uncertainty (addresses any limi-
tations of the evidence by means of a GRADE assessment
or through some other means). Examples of other ways
to recognize uncertainty include stating that the results
should be interpreted with caution due to high risk of
bias, heterogeneity, small sample size, etc., stating that
there were limitations in the evidence, stating that there
is insufficient evidence to draw a conclusion, or stating
that further high-quality studies are needed. We will also
identify how the effect size is categorized in the SR con-
clusions according to the level of contextualization used
by the authors of each SR (i.e., minimally contextualized
or partially contextualized) [23]. A minimally contextual-
ized approach will be defined as an approach that focuses
on whether an important effect exists (i.e., negligible/
trivial/no difference or important difference between
interventions), while a partially contextualized approach
defines the magnitude of the effect (i.e., negligible, small,
moderate, or large) [23]. We will assume a minimally con-
textualized approach is used unless the authors explicitly
state using a partially contextualized approach or if this
can be inferred from their conclusions as they refer to
different magnitudes of effect. If the SR authors rely on
statistical significance to classify the effect size, we will
consider this to be a minimally contextualized approach.
Conclusions will be classified by two reviewers until a
consensus is reached.
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Second, after classifying the authors’ original con-
clusions, the review team will complete the GRADE
assessments for the outcome of interest in these SRs inde-
pendently and in duplicate. We will assess the impreci-
sion using the same level of contextualization used by
the authors of each SR (i.e., minimally contextualized or
partially contextualized) as classified by our team using
the criteria above. We will use the information provided
by the SR authors to assess the risk of bias and inconsist-
ency. We will assume no concerns for indirectness and
publication bias unless otherwise stated in the SRs’ results
or discussion sections. Using the results of our GRADE
assessment, we will then formulate one conclusion per SR
as shown in Table 5, using the same level of contextualiza-
tion utilized by the SR authors (Table 5) [24].

After this, our team’s conclusion will be compared to the
authors’ conclusions with respect to the certainty and effect
size (Table 6). If the review authors’ original conclusion
only states that there is insufficient evidence to comment
on the outcome or does not comment on the effect size,
we will only evaluate whether the conclusion changes with
respect to certainty. We will calculate the percentage of
conclusions which changed after a GRADE assessment was
completed with respect to the classification of the certainty
and/or effect size. We will also calculate the percentage of
conclusions which have increased certainty, decreased cer-
tainty, increased effect size, or decreased effect size after a
GRADE assessment is conducted. This will allow us to eval-
uate how the utilization of GRADE may impact authors’
conclusions by assessing whether conclusions change fol-
lowing GRADE assessments and by determining the direc-
tion of that change (i.e., do conclusions become more or
less conservative following GRADE assessments?).

Ethics and dissemination

Ethics committee approval and consent are not required
for any component of this methodology project since
only previously published data will be used.

Discussion

This methodological study will reveal the frequency of
GRADE assessments in dentistry SRs and investigate
whether the use of GRADE has an important impact on
the conclusions of a SR. The findings of this study may
be compared to similar studies conducted in the past in
order to determine whether the uptake of GRADE has
increased in the past 5 years [9, 10]. Thus, this study will
increase awareness regarding the quality of the current
dental SRs, particularly with regard to how they formu-
late the conclusions. This can help inform SR consumers
of the potential limitations of SRs and how to appropri-
ately interpret and evaluate a SR’s conclusions.
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Table 6 Methods for determining the effect of the GRADE approach on SR conclusions
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Classification of SR
authors’ conclusion

Classification of our conclusion
(after GRADE assessments)

Effect of our use of the GRADE
approach on the SR conclusion

Certainty

Effect size Minimally contextualized approach

Partially contextualized approach

Definitive

Recognizing uncertainty

a

Recognizing uncertainty

Negligible effect

Important effect

Negligible effect

Small effect

Moderate effect

Large effect

High
Moderate, low, or very low

High

Moderate, low, or very low
High, moderate, or low

Very low
Negligible effect
Important effect

Negligible effect

Important effect
Negligible effect
Small, moderate, or large effect

Negligible effect

Small effect
Moderate or large effect

Negligible or small effect

Moderate effect
Large effect

Negligible, small, or moderate
effect

Large effect

No change

The level of certainty of the SR
conclusion decreased

The level of certainty of the SR
conclusion increased

No change

The level of certainty of the SR
conclusion increased

No change
No change

The magnitude of the effect in the
conclusion of the SR increased

The magnitude of the effect in the
conclusion of the SR decreased

No change
No change

The magnitude of the effect in the
conclusion of the SR increased

The magnitude of the effect in the
conclusion of the SR decreased

No change

The magnitude of the effect in the
conclusion of the SR increased

The magnitude of the effect in the
conclusion of the SR decreased

No change

The magnitude of the effect in the
conclusion of the SR increased

The magnitude of the effect in the
conclusion of the SR decreased

No change

2 This refers to the conclusions where it is only stated that there is a lack of sufficient evidence

By evaluating the quality and frequency of GRADE
assessments in dentistry SRs, and whether appropriate
conclusions are being formulated, this study will also
highlight any shortcomings observed in the current den-
tal SR literature. This may help improve dentistry SRs
by informing SR authors of common flaws and how to
address them. One potential implication for this research
is to elucidate the main limitations in dentistry SRs,
which could allow us to develop a guidance article spe-
cifically for dentists on the application of GRADE. This
study will also describe the certainty of evidence reported
by SRs in the dental field, which will allow us to iden-
tify where more high-quality randomized trials may be
needed to strengthen the body of evidence.

Based on a previous study evaluating a sample of 91
oral health SRs of which most did not use the GRADE
approach, we anticipate that this study will have similar
findings [9]. Additionally, this previous study found that

the SRs that did use GRADE found the certainty of the
evidence to be mostly low or very low [9]. We believe
that our study will have similar findings which can help
inform dentistry SR authors and consumers on the meth-
odological strengths and limitations of the current litera-
ture as well on the impact of GRADE use on formulating
appropriate conclusions. For instance, if we find that few
SRs use GRADE, but that these SRs are more likely to be
of higher methodological quality and formulate appropri-
ate conclusions, this may prompt dentistry SR authors
to use the GRADE approach and to improve the overall
quality of their SRs. If, however, we find a high frequency
of GRADE use, we can better evaluate whether GRADE
is being used appropriately, which could provide SR
authors guidance on future GRADE use. In either case,
SR consumers would gain insight into whether current
SRs and their conclusions are trustworthy.
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Strengths and limitations

The strengths of this study include its high methodologi-
cal quality, including a search strategy that maximizes
specificity, specific eligibility criteria, and duplicate
screening and data extraction. Another strength of this
methodological study is the use of piloted data extraction
forms accompanied with detailed instructions for review-
ers as well as reproducible appraisals of methodological
rigor due to the use of the well-established ROBIS tool.
However, in order to ensure reproducible assessments,
we evaluated methodological quality using two of the
most objective aspects of the ROBIS tool as they were not
dependent on each SRs’ clinical question. While we con-
sidered focusing on SRs investigating a specific clinical
question, we chose to prioritize a comprehensive over-
view of various topics and thus chose ROBIS domains
most applicable to our objectives.

Another limitation of this study is that we will not
search for SRs in grey literature sources. Since grey lit-
erature is not peer-reviewed and has been found to be
of lower methodological quality than peer-reviewed lit-
erature, this may bias the results of this study to be more
positive [25]. Additionally, we will only retrieve studies
from one electronic database, MEDLINE. However, we
believe it is unlikely that the database in which journals
are indexed is related to our question, and thus, we do
not think SRs retrieved via MEDLINE will be qualita-
tively different from those in another database. Also,
while our study will only include SRs from 2016 onwards
that included RCTs, we do not think this is an important
limitation as we intended to allow for sufficient time for
the adoption of GRADE considering the first set of guide-
lines was published in 2011 and that additional guidance
for SRs of observational studies has been provided as
recent as 2019 [16-20, 26]. Additionally, as RCTs gener-
ally result in higher quality evidence, we considered them
to be most relevant to dentists.

Additionally, the quality of our GRADE assessments
will be contingent on the quality of the information
reported by the SR authors. For example, our rating for
the RoB domain will be solely based on the RoB assess-
ments of the SR authors, regardless of whether they
have used a validated tool. In addition, as we anticipate
poor reporting quality, we have planned not to analyze
title/abstract and full-text screening separately as per
the ROBIS tool; instead, we will analyze the methods
for screening overall. Nonetheless, the large number
of studies to be included in this review will provide a
relatively accurate perspective on the use of GRADE in
recent dentistry SRs. Furthermore, we have established
various protocols to limit the number of judgments
made by reviewers. This includes specific eligibility cri-
teria, piloted data extraction forms, and evidence-based
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criteria for assessing the appropriateness of GRADE
assessments and SR conclusions. To minimize any fur-
ther subjectivity in the process, we will complete all steps
independently and in duplicate, and disagreements will
be discussed with a third reviewer.

Conclusion

This methodological study will provide insight into the
extent to which GRADE assessments affect the conclu-
sions of SRs in dentistry. It will also investigate the fre-
quency of GRADE in dentistry SRs and whether SR
authors use GRADE appropriately and use it to inform
their conclusions. This study aims to inform SR readers
and authors on the impact of GRADE assessments on the
conclusions and methodological quality of a SR.

Abbreviations

SR Systematic review

RoB Risk of bias

ROBIS Risk of Bias Assessment Tool for Systematic Reviews

AMSTAR  Assessing the Methodological Quality of Systematic Reviews

GRADE Grading of Recommendations, Assessment, Development, and
Evaluation

RCT Randomized controlled trial

Cl Confidence interval

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513643-023-02199-0.

Additional file 1. PRISMA-P Checklist. PRISMA-P checklist outlining which
components were adhered to in the formation of this protocol and where
in the manuscript they can be found.

Acknowledgements
Not applicable.

Authors’ contributions

SI, MA, AM, and R.B.-P. conceived the design of the study. S.I. and M.A. wrote
the first draft of the manuscript. AM. and RB.-P. reviewed and edited the
manuscript. All authors approved the final manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


https://doi.org/10.1186/s13643-023-02199-0
https://doi.org/10.1186/s13643-023-02199-0

Ibrahim et al. Systematic Reviews (2023) 12:38

Received: 2 March 2022 Accepted: 23 February 2023
Published online: 13 March 2023

References

1.

20.

Mgller MH, loannidis JPA, Darmon M. Are systematic reviews and
meta-analyses still useful research? We are not sure. Intensive Care Med.
2018;44:518-20.

Niforatos JD, Weaver M, Johansen ME. Assessment of publication trends
of systematic reviews and randomized clinical trials, 1995 to 2017. JAMA
Intern Med. 2019;179:1593-4.

loannidis JPA. The mass production of redundant, misleading,

and conflicted systematic reviews and meta-analyses. Milbank Q.
2016;94:485-514.

Hooper EJ, Pandis N, Cobourne MT, Seehra J. Methodological quality and
risk of bias in orthodontic systematic reviews using AMSTAR and ROBIS.
Eur J Orthod. 2021;43:544-50.

Hasuike A, Ueno D, Nagashima H, Kubota T, Tsukune N, Watanabe N,

et al. Methodological quality and risk-of-bias assessments in sys-

tematic reviews of treatments for peri-implantitis. J Periodontal Res.
2019;54:374-87.

Guyatt GH, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J, et al. GRADE guide-
lines: 1. Introduction—GRADE evidence profiles and summary of findings
tables. J Clin Epidemiol. 2011,64:383-94.

Guyatt GH, Oxman AD, Schiinemann HJ, Tugwell B, Knottnerus A. GRADE
guidelines: a new series of articles in the Journal of Clinical Epidemiology.
J Clin Epidemiol. 2011;64:380-2.

Nasser M, Fedorowicz Z. Grading the quality of evidence and strength

of recommendations: the GRADE approach to improving dental clinical
guidelines. J Appl Oral Sci. 2011. https://doi.org/10.1590/S1678-77572
011000100001.

Pandis N, Fleming PS, Worthington H, Salanti G. The quality of the
evidence according to GRADE is predominantly low or very low in oral
health systematic reviews. PLOS ONE. 2015;10:e0131644.

Saltaji H, Ospina MB, Armijo-Olivo S, Agarwal S, Cummings GG, Amin M,
et al. Evaluation of risk of bias assessment of trials in systematic reviews
of oral health interventions, 1991-2014: a methodology study. J Am Dent
Assoc. 2016;147:720-728.e1.

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al.
Preferred Reporting Items for Systematic Review and Meta-Analysis
Protocols (PRISMA-P) 2015 statement. Syst Rev. 2015;4:1.

McMaster University: Health Information Research Unit - HIRU ~ Hedges.
https://hiru.mcmaster.ca/hiru/HIRU_Hedges_home.aspx. Accessed 21
Sept 2021.

National Commission on Recognition of Dental Specialities and Certify-
ing Boards: specialty definitions. https://ncrdscb.ada.org/en/dental-speci
alties/specialty-definitions. Accessed 20 Dec 2021.

Murad MH, Mustafa RA, Schiinemann HJ, Sultan S, Santesso N. Rating the
certainty in evidence in the absence of a single estimate of effect. Evid
Based Med. 2017;22:85-7.

Santesso N, Carrasco-Labra A, Langendam M, Brignardello-Petersen

R, Mustafa RA, Heus P, et al. Improving GRADE evidence tables part 3:
detailed guidance for explanatory footnotes supports creating and
understanding GRADE certainty in the evidence judgments. J Clin Epide-
miol. 2016;74:28-39.

Guyatt GH, Oxman AD, MontoriV, Vist G, Kunz R, Brozek J, et al. GRADE
guidelines: 5. Rating the quality of evidence--publication bias. J Clin
Epidemiol. 2011,64:1277-82.

Guyatt GH, Oxman AD, Kunz R, Bozek J, Alonso-Coello P, Rind D, et al.
GRADE guidelines 6. Rating the quality of evidence--imprecision. J Clin
Epidemiol. 2011;64:1283-93.

Guyatt GH, Oxman AD, Kunz R, Woodcock J, Brozek J, Helfand M, et al.
GRADE guidelines: 7. Rating the quality of evidence--inconsistency. J Clin
Epidemiol. 2011,64:1294-302.

Guyatt GH, Oxman AD, Kunz R, Woodcock J, Brozek J, Helfand M, et al.
GRADE guidelines: 8. Rating the quality of evidence--indirectness. J Clin
Epidemiol. 2011;64:1303-10.

Guyatt GH, Oxman AD, Vist G, Kunz R, Brozek J, Alonso-Coello P, et al.
GRADE guidelines: 4. Rating the quality of evidence--study limitations
(risk of bias). J Clin Epidemiol. 2011;64:407-15.

Page 12 of 12

21. Whiting P, Savovic J, Higgins JPT, Caldwell DM, Reeves BC, Shea B, et al.
ROBIS: a new tool to assess risk of bias in systematic reviews was devel-
oped. J Clin Epidemiol. 2016;69:225-34.

22. Schinemann HJ, Vist GE, Higgins JPT, Santesso N, Deeks JJ, Glasziou
P et al.. Chapter 15: Interpreting results and drawing conclusions. In:
Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA,
editors. Cochrane Handbook for Systematic Reviews of Interventions
version 6.2 Cochrane Training. 2021. https://training.cochrane.org/handb
ook/current/chapter-15. Accessed 17 Feb 2022.

23. Zeng L, Brignardello-Petersen R, Hultcrantz M, Siemieniuk RAC, Santesso
N, Traversy G, et al. GRADE guidelines 32: GRADE offers guidance on
choosing targets of GRADE certainty of evidence ratings. J Clin Epidemiol.
2021;137:163-75.

24. Santesso N, Glenton C, Dahm P, Garner P, Akl EA, Alper B, et al.

GRADE guidelines 26: informative statements to communicate the
findings of systematic reviews of interventions. J Clin Epidemiol.
2020;119:126-35.

25. Mahood Q, Van Eerd D, Irvin E. Searching for grey literature for
systematic reviews: challenges and benefits. Res Synth Methods.
2014,5:221-34.

26. Schinemann HJ, Cuello C, Akl EA, Mustafa RA, Meerpohl JJ, Thayer K, et al.
GRADE guidelines: 18. How ROBINS-I and other tools to assess risk of bias
in nonrandomized studies should be used to rate the certainty of a body
of evidence. J Clin Epidemiol. 2019;111:105-14.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1590/S1678-77572011000100001
https://doi.org/10.1590/S1678-77572011000100001
https://hiru.mcmaster.ca/hiru/HIRU_Hedges_home.aspx
https://ncrdscb.ada.org/en/dental-specialties/specialty-definitions
https://ncrdscb.ada.org/en/dental-specialties/specialty-definitions
https://training.cochrane.org/handbook/current/chapter-15
https://training.cochrane.org/handbook/current/chapter-15

	Evaluation of the use of GRADE in dentistry systematic reviews and its impact on conclusions: a protocol for a methodological study
	Abstract 
	Background 
	Methodsdesign 
	Discussion 

	Background
	Methods and analysis
	Search strategy
	Screening process
	Study sample and random sampling of citations
	Study 1: Assessment of the frequency of the utilization of the GRADE approach in the recent dental literature
	Eligibility criteria
	Data extraction
	Data analysis

	Study 2: Impact of the presence of GRADE assessments on the conclusions of dentistry-related systematic reviews
	Outcome of interest
	Eligibility criteria
	Data extraction
	Data analysis


	Ethics and dissemination
	Discussion
	Strengths and limitations

	Conclusion
	Anchor 24
	Acknowledgements
	References


