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Abstract
Background To assess the reporting of the certainty of the evidence using the GRADE approach in systematic 
reviews of interventions in pediatric dentistry.

Methods The inclusion criteria were systematic reviews of randomized clinical trials (RCTs) and non-randomized 
studies of interventions (NRSIs) in pediatric dentistry that reported the certainty of the evidence through the GRADE 
approach. Paired independent reviewers screened the studies, extracted data, and appraised the methodological 
quality using the Assessing the Methodological Quality of Systematic Reviews (AMSTAR 2) tool. The certainty of the 
evidence was extracted for each outcome. A descriptive analysis was conducted.

Results Around 28% of pediatric dentistry reviews of interventions used the GRADE approach (n = 24). Twenty 
reviews reported 112 evidence outcomes from RCTs and 13 from NRSIs using GRADE evidence profile tables. The 
methodological quality was high (16.7%), moderate (12.5%), low (37.5%), and critically low (33.3%), fulfilling the 
majority of the AMSTAR 2 criteria. The certainty of the evidence for outcomes generated from RCTs and NRSIs was 
very low (40.2% and 84.6%), low (33.1% and 7.7%), moderate (17.8% and 7.7%), and high (9.8% and 0.0%). The main 
reasons to downgrade the certainty were due to (for RCTs and NRSIs, respectively): risk of bias (68.8% and 84.6%), 
imprecision (67.8% and 100.0%), inconsistency (18.8% and 23.1%), indirectness (17.8% and 0.0%), and publication bias 
(7.1% and 0.0%).

Conclusion The proportion of systematic reviews assessing the certainty of the evidence using the GRADE approach 
was considered small, considering the total initial number of published pediatric dentistry reviews of intervention. 
The certainty of the evidence was mainly very low and low, and the main problems for downgrading the certainty of 
evidence were due to risk of bias and imprecision.

Registration PROSPERO database #CRD42022365443.
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Background
Evidence-based dentistry has contributed substantially to 
improve oral health quality in general and the pediatric 
population more specifically. A systematic survey pub-
lished in 2014 presented high-quality Cochrane system-
atic reviews (SRs) in pediatric dentistry [1]. However, that 
review did not evaluate the certainty of evidence, which 
has only more recently been analyzed methodologically 
in medicine and dentistry [2, 3]. In the medical field, 
only 43.6% of Cochrane reviews assessed the GRADE 
approach (Grading of Recommendations, Assessment, 
Development, and Evaluation) using a summary of find-
ings (SoF) Table [3]. In dentistry, Cochrane reviews were 
12 times more likely to assess the certainty of evidence in 
comparison to non-Cochrane reviews [2]. Recent meth-
odological surveys in dentistry found mainly low and 
critically low-quality SRs [4–6]. Among them, one sur-
vey found that 54.3% of SRs in orthodontics assessed the 
certainty of the evidence through the GRADE approach, 
and 34.8% of those studies correctly followed all GRADE 
criteria [4]. In periodontology, 25.2% of SRs included the 
GRADE approach, and 37.5% of those studies followed all 
the GRADE criteria [5].

A systematic and explicit approach of study evidence 
can help prevent errors, facilitate critical assessment, 
and improve information dissemination. The GRADE 
approach enables more consistent analysis of the evi-
dence, and subsequent communication can support bet-
ter-informed choices in health care [7].

By assessing the methodological quality of SRs and the 
certainty of evidence, it is possible to identify gaps for 
improvement in these studies. A methodological sur-
vey published in 2015 found that most of the evidence 
in pediatric dentistry was low or very low [8]. Only 15 
SRs on fluorides and caries prevention reported high to 
moderate evidence of 81 SRs evaluated. By searching for 
gaps through methodological surveys, we can identify 
which areas of pediatric dentistry need more research 
and which have provided high-quality evidence, result-
ing in an efficient use of time, money, and research effort. 
Therefore, this methodological survey aims to evaluate 
the certainty of evidence using the GRADE approach in 
pediatric dentistry.

Methods
Eligibility criteria
This methodological study included SRs and meta-analy-
ses of interventions in pediatric dentistry published from 
January 1st, 2020 to March 3rd, 2022. All studies pub-
lished during this period were considered for inclusion, 
characterizing a convenience sample. The study followed 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA 2020) [9].

To be considered a SR, the following criteria had 
to be fulfilled [6, 10]: clear clinical question with the 
PICO acronym (patient, intervention, comparison, 
outcome), clear systematic search, reproducible meth-
odology, assessment of risk of bias, systematic presenta-
tion and synthesis of results. For inclusion, SRs should 
have included randomized controlled trials (RCTs) or 
non-randomized studies of interventions (NRSIs) that 
reported the certainty of the evidence using the GRADE 
approach. Included original studies had to be related 
to pediatric treatments in babies, children, or adoles-
cents. There was no limitation regarding the language of 
publication.

Exclusion criteria: reviews including original stud-
ies with individuals older than 18 years, treatments or 
outcomes in other fields (e.g., orthodontic, endodontics 
in permanent teeth, surgery); other types of SRs/meta-
analyses (observational studies of exposures related to 
the outcome (PECO), of in vitro/animal studies, and oth-
ers), guidelines, scoping reviews, overviews (reviews of 
reviews), narrative reviews, letters/editorials of SRs, let-
ters to the editor, cases/case series, other original studies 
(such as in vitro, animal studies, observational and clini-
cal studies), SRs not reporting the GRADE approach and 
those using different approaches for assessment of the 
level or quality of evidence, review protocols, network 
meta-analyses.

Information source and search strategy
Five electronic databases were searched: MedLine, 
Embase (both through Ovid), Cochrane Database of Sys-
tematic Reviews, Scopus and Web of Science. Supple-
mentary Table S1 shows detailed search strategies for 
each database. Subsequently, the studies were organized 
in EndNote software, version X9.3.1 (Philadelphia, PA: 
Clarivate Analytics) for the removal of duplicates.

Study selection
Independent paired reviewers screened titles and 
abstracts (SQN/JRC and ACSO/LPS) based on the pre-
defined eligibility criteria using the Rayyan QCRI web-
site. The same reviewers independently screened the full 
texts. Before each phase, the senior reviewer (CCMP) 
trained the reviewers with 10% of the retrieved studies. 
In all phases, consensus was reached through discus-
sion. During the screening processes, disagreements 
were resolved through consensus by the pair of review-
ers and if not achieved, by consulting the senior reviewer 
(CCMP).

Data collection and data items
Independent paired reviewers (SQN/LPS, SQN/AGP, and 
JRC/ACSO) extracted data using a spreadsheet created 
on Excel software. The expert reviewer (SQN) trained 
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the reviewers before extraction, using 5% of the included 
studies to guarantee uniformity and consistency dur-
ing data extraction. During the extraction process, the 
pair of reviewers discussed and solved disagreements 
by consensus. When a consensus was not reached, the 
expert reviewer gave the final vote (SQN). All reviewers 
involved in the data collection had previous experience in 
data extraction and authored at least one SR.

The extracted data included the following information: 
authors, the geographical location of the authors, the 
journal’s name, impact factor from the Journal of Citation 
Reports, the research topic, the language of the publica-
tion, the included studies’ design, the number of primary 
studies, the number of RCTs and NRSIs, the total num-
ber of patients, the number of studies included in the 
meta-analysis, the risk of bias tool and the presence of a 
meta-analysis. The research topic was grouped according 
to Mejare et al. [8]: treatment and prevention of dental 
caries (fluorides, restorations and sealants), plaque con-
trol and oral hygiene education (toothbrushing, anti-
microbials, mouthwashes and education programs), 
anesthesia (solutions, techniques), endodontics (rotatory 
and manual techniques), treatment of oral lesions (anky-
loglossia and mucositis), behavior management/anxiety 
(techniques and technologies), and dental eruption.

One reviewer (RAB), experienced in assessing the cer-
tainty of the evidence through the GRADE approach, 
extracted the certainty of the evidence. For data extrac-
tion, we considered only reviews that presented the cer-
tainty of the evidence through a GRADE evidence profile 
table or summary of findings (SoF) table. The following 
variables were extracted for each outcome: the interven-
tion and comparison, type of outcome, the effect esti-
mate and confidence interval (95%CI), the direction of 
the effect (favoring the intervention or control), the final 
rating for each GRADE domain (no problem, serious, or 
very serious [for risk of bias, inconsistency, indirectness, 
imprecision, publication bias]), upgrading the certainty 
for dose-response, large effect and residual confound-
ers (for NRSI). The final certainty was extracted per out-
come (high, moderate, low, and very low) [11]. The same 
reviewer cross-checked data extraction one month later 
to minimize extraction errors.

The corresponding authors of the included studies were 
contacted once through email to clarify details when 
required.

Methodological quality
Independent and trained paired reviewers (SQN/LPS, 
AGP/LPS, and JRC/ACSO) assessed the methodological 
quality of the included reviews using the AMSTAR 2 tool 
[12]. The expert reviewer trained the reviewers and dis-
cussed any disagreements until they reached a consensus 
(likewise regarding the description for data extraction). 

At least one of the paired reviewers had previous experi-
ence with AMSTAR 2 and authored at least one method-
ological survey (SQN, AGP, JRC).

AMSTAR 2 has 16 items and four criteria, each judged 
as “yes” (no critical weakness), “partial yes” (non-critical 
weakness), “no” (critical flaw), and “no meta-analysis 
conducted.” We followed the seven critical items accord-
ing to AMSTAR 2 to rate the final quality (2, 4, 7, 9, 11, 13 
and 15) [12]. The final quality of each SR was “high” when 
there was no or one “non-critical weakness” on one of the 
critical item; “moderate” when there was more than one 
“non-critical weakness;” “low” when there was one “criti-
cal” flaw with or without a “non-critical weaknesses,” or 
“critically low” when there was more than one “critical 
flaw” with or without “non-critical weaknesses.” For each 
AMSTAR 2 item, we grouped “yes” and “partial yes” into 
“no critical weaknesses” and “no” as “critical flaw.”

Summary measurements and synthesis of results
The data were imported into IBM SPSS Statistics for 
Windows, Version 25 (Armonk, NY: IBM Corp.). Cat-
egorical variables were descriptively presented as abso-
lute and relative frequencies, while numeric variables 
(e.g., total number of patients and included studies) were 
summarized using means and standard deviations. The 
Person chi-square test was used to test the association 
between methodological quality and the certainty of the 
evidence.

Results
Study selection
The electronic and manual searches retrieved 7,198 
records. A total of 3,531 titles and abstracts of studies 
were selected after removing duplicates. One hundred 
thirty-four full texts were included for analysis. Finally, 
24 studies that reported the certainty of the evidence 
through the GRADE approach were included (Fig.  1. 
PRISMA flowchart, Supplementary Table S2). Supple-
mentary Table S3 shows the list of excluded studies and 
reasons for exclusion.

Study characteristics
Table  1 shows the reviews’ characteristics. All reviews 
were published in English (100%), and one-third had 
authors from different countries collaborating with the 
research team (33.3%). Only four of 24 were Cochrane 
reviews.

The SRs included a mean of 12.4 original studies (stan-
dard deviation – SD: 7.6). All SRs included RCTs and 
four SRs included NRSIs and RCTs. The mean number of 
RCTs included was 10.5 (SD: 4.9). Nineteen reviews had 
meta-analysis (79.2%).

All the reviews used the original Cochrane Risk of Bias 
tool (58.3%) or the RoB 2 (41.6%) for the risk of bias of 
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Fig. 1 PRISMA flowchart showing the screening process
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Variable N = 24 (100%)
Continent
 Collaboration of authors from more than one country
 Asia
 Latin America
 Europe
 North America
 Middle East
 Oceania
 Africa

8 (33.3)
6 (25.0)
5 (20.8)
2 (8.3)
1 (4.1)
1 (4.1)
1 (4.1)
0 (0.0)

Title of the Journal (Impact factor)*
 Cochrane Database of Systematic Reviews (8.4)
 International Journal of Paediatric Dentistry (3.8)
 Pediatric Dentistry (1.6)
 Journal of Evidence-Based Dental Practice (3.6)
 Archives of Oral Biology (3.0)
 Clinical Oral Investigation (3.4)
 European Archives of Paediatric Dentistry (2.2)
 Evidence-Based Complementary and Alternative Medicine (2.650)
 International Endodontic Journal (5.0)
 Journal of Dentistry (4.4)
 Journal of Indian Society of Pedodontics and Preventive Dentistry (NR)
 Otolaryngology - Head Neck Surgery (3.4)
 Oral Diseases (3.8)
 Psychology & Health (3.3)
 Scientific Reports (4.6)
 Journal of the American Dental Association (3.9)

4 (16.6)
3 (12.5)
3 (12.5)
2 (8.3)
1 (4.1)
1 (4.1)
1 (4.1)
1 (4.1)
1 (4.1)
1 (4.1)
1 (4.1)
1 (4.1)
1 (4.1)
1 (4.1)
1 (4.1)
1 (4.1)

Language of publication
 English 24 (100.0)
Number of included studies in the systematic review
 Mean (SD)
 Minimum
 Maximum
 Total

12.4 (7.6)
4
35
322

Number of RCTs included in the systematic reviews (n = 24 reviews that included RCTs)
 Mean (SD)
 Minimum
 Maximum
 Total

10.5 (4.9)
4
26
252

Number of NRSIs included in the systematic reviews (n = 4 reviews included NRSIs)
 Mean (SD)
 Minimum
 Maximum
 Total

12.0 (11.3)
2
28
48

Total number of patients
 Mean (SD)
 Minimum
 Maximum
 Total

1,721.95 (1,670.56)
199
6,043
34,439

Presence of meta-analysis?
 Yes
 No

19 (79.2)
5 (20.8)

Number of studies included in the meta-analysis
 Mean (SD)
 Minimum
 Maximum
 Total

7.9 (4.0)
2
19
167

Tool used to assess the risk of bias of RCTs
 Conventional Cochrane risk of bias tool for RCTs
 Cochrane risk of bias tool for randomized studies (RoB 2)

14 (58.3)
10 (41.6)

Table 1 Frequency distribution of reviews’ characteristics
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RCTs. Two reviews that included NRSIs used the ROB-
INS-I, one used MINORS and one used RoB 2.

Methodological quality of included reviews
Table  2 shows the distribution of the methodological 
quality per research topic. The methodological quality 
assessed by AMSTAR 2 was high (n = 4, 16.7%), moder-
ate (n = 3; 12.5%), low (n = 9, 37.5%), and critically low 
(n = 8, 33.3%). The most explored topic was the treatment 
and prevention of dental caries [11 reviews: 36.4% being 
critically low (n = 4), 54.5% low (n = 6), and one moder-
ate quality], followed by plaque control and oral hygiene 
education (four reviews: one being critically low, one low, 
one moderate and one with high methodological quality).

Table 3 shows the quality assessed by AMSTAR 2. The 
majority of the reviews fulfilled most of the “no criti-
cal weaknesses” of AMSTAR 2. More than 90% of the 
reviews reported the appropriate inclusion of PICO com-
ponents in the research question and inclusion criteria 
(item 1, 95.8%); explained the selection of study designs 
for inclusion in the review (item 3, 91.6%); reported a 
comprehensive literature search (item 4, 95.8%); reported 
duplicate and independent screening of studies (item 5, 
91.6%); included an adequate description of studies’ char-
acteristics (item 8, 100.0%); used a satisfactory tool for 
assessing the risk of bias (item 9, 100.0%); considered the 
risk of bias when interpreting the results (item 13, 91.6%); 
discussed the observed heterogeneity in the review 
results (item 14, 91.6%); and reported conflict or interests 
and funding of the review (item 16, 91.6%). Conversely, 
79.1% of the reviews did not report the funding source 
for the studies included in the SR (item 10). The following 

items were responsible for the low or critically low qual-
ity of the reviews: item 2) 29.1% of reviews did not report 
the protocol before conducting the review nor deviations 
from the protocol; item 7) 45.8% of the reviews did not 
provide the list of excluded studies nor reasons for exclu-
sion; item 15) 25.0% of reviews did not investigate pub-
lication bias nor explored its impact upon the results of 
the review.

Reporting the certainty of the evidence through the 
GRADE approach
Among 24 SRs that reported the GRADE approach, four 
SRs were excluded from the analysis, as two reviews did 
not present a GRADE evidence profile or SoF table with 
the certainty of the evidence [14, 15]; one review assessed 
the certainty per study (not per outcome) [16]; and one 
review combined RCTs and NRSIs to generate the evi-
dence [17]. Consequently, we analyzed the certainty of 
the evidence for 20 reviews reporting 125 outcomes (112 
outcomes generated from RCTs and 13 from NRSIs). 
Mainly, the certainty was low (33.1% and 7.7%) and very 
low (40.2% and 84.6%) for outcomes from RCTs and 
NRSIs, respectively (Tables 4 and 5).

There were only 10 high-certainty outcomes (8.9% - 
RCT evidence) (Table  4). Among them, six favored the 
intervention: virtual reality eyeglasses were more effec-
tive than other distraction techniques for anxiety during 
restoration, behavior during caries removal, pain during 
restoration (behavior management/anxiety topic) [18], 
quality of obturation favoring the rotatory instrument 
versus manual (endodontics topic) [21], and less pain for 
articaine versus lidocaine (anesthesia topic) [22]. Another 

Table 2 Distribution of methodological quality (AMSTAR 2) according to the research topic
Research Topic Riks of bias (AMSTAR 2) Total

N (%)Critically low
N (%)

Low
N (%)

Moderate
N (%)

High
N (%)

Treatment and prevention of dental caries 4 (36.4) 6 (54.5) 1 (9.1) 0 (0.0) 11 (100.0)
Plaque control and oral hygiene education 1 (25.0) 1 (25.0) 1 (25.0) 1 (25.0) 4 (100.0)
Anesthesia 1 (33.3) 1 (33.3) 0 (0.0) 1 (33.3) 3 (100.0)
Endodontics 0 (0.0) 1 (50.0) 0 (0.0) 1 (50.0) 2 (100.0)
Treatment of oral lesions 2 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0)
Behavior management /anxiety 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0) 1 (100.0)
Dental eruption 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0) 1 (100.0)
Total 8 (33.3) 9 (37.5) 3 (12.5) 4 (16.7) 24 (100.0)
RCTs: non-randomized controlled trials; NRSIs: non-randomized studies of interventions

Variable N = 24 (100%)
Tool used to assess the risk of bias of NRSIs
 ROBINS-I
 MINORS
 RoB 2

2 (50.0)
1 (25.0)
1 (25.0)

RCTs: non-randomized controlled trials; NRSIs: non-randomized studies of interventions. NR: not reported; SD: standard deviation

*Impact factor extracted from Journal of Citation Reports on November 9th, 2023

Table 1 (continued) 
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AMSTAR 2 items N = 24 
(100%)

1. Did the research questions and inclusion criteria for the review include the components of PICO?
 No critical weaknesses
 Critical flaw

23 (95.8)
1 (4.1)

2-Did the report of the review contain an explicit statement that the review methods were established prior to conduct of the review and 
did the report justify any significant deviations from the protocol? *
 No critical weaknesses
 Critical flaw

17 (70.8)
7 (29.1)

3-Did the review authors explain their selection of the study designs for inclusion in the review?
 No critical weaknesses
 Critical flaw

22 (91.6)
2 (8.3)

4-Did the review authors use a comprehensive literature search strategy? *
 No critical weaknesses
 Critical flaw

23 (95.8)
1 (4.1)

5-Did the review authors perform study selection in duplicate?
 No critical weaknesses
 Critical flaw

22 (91.6)
2 (8.3)

6-Did the review perform data extraction in duplicate?
 No critical weaknesses
 Critical flaw

20 (83.3)
4 (16.6)

7-Did the review authors provide a list of excluded studies and justify the exclusions? *
 No critical weaknesses
 Critical flaw

13 (54.1)
11 (45.8)

8-Did the review authors describe the included studies in adequate detail?
 No critical weaknesses
 Critical flaw

24 
(100.0)
0 (0.0)

9-Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the 
review? *
 No critical weaknesses
 Critical flaw

24 
(100.0)**
0 (0.0)

10- Did the review authors report on the sources of funding for the studies included in the review?
 No critical weaknesses
 Critical flaw

5 (20.8)
19 (79.1)

11-If meta-analysis was justified, did the review authors use appropriate methods for statistical combination of results? (Only complete this 
item if meta-analysis of other data synthesis techniques were reported)*
 No critical weaknesses
 Critical flaw
 No meta-analysis conducted

20 (83.3)
0 (0.0)
4 (16.6)

12- If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the 
meta-analysis or other evidence synthesis?
 No critical weaknesses
 Critical flaw
 No meta-analysis conducted

16 (66.6)
4 (16.6)
4 (16.6)

13- Did the review authors account for RoB in individual studies when interpreting/discussing the results of the review? *
 No critical weaknesses
 Critical flaw

22 (91.6)
2 (8.3)

14- Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review?
 No critical weaknesses
 Critical flaw

22 (91.6)
2 (8.3)

15-If they performed quantitative synthesis, did the review authors carry out an adequate investigation of publication bias (small study 
bias) and discuss its likely impact on the results of the review? *
 No critical weaknesses
 Critical flaw
 No meta-analysis conducted

17 (70.8)
6 (25.0)
1 (4.1)

Table 3 Frequency distribution of AMSTAR 2 items among reviews
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four high-certainty outcomes favored the intervention or 
were similar to the comparison group, in other words, 
the 95%CI crossed the null effect line though the effect 
estimated favored the intervention (behavior manage-
ment/ anxiety topic) [18].

Yet, 20 outcomes were considered moderate (17.9%), 
and 10 showed more efficacy of the intervention than the 
comparison group: pain, instrumentation time [19, 21], 
and quality of obturation favoring rotatory instrument 
(endodontics topic) [21]; microorganisms count favor-
ing synthetic antimicrobial [23]; dental plaque favoring 

Table 4 Distribution of the certainty of the evidence according to the research topic
Research Topic Certainty of the evidence (GRADE approach) Total

N (%)High
N (%)

Moderate
N (%)

Low
N (%)

Very Low
N (%)

RCTs
Treatment and prevention of dental caries 0 (0.0) 3 (6.3) 23 (47.9) 22 (45.8) 48 (100.0)
Plaque control and oral hygiene education 0 (0.0) 3 (16.7) 7 (38.9) 8 (44.4) 18 (100.0)
Anesthesia 2 (13.3) 0 (0.0) 2 (13.3) 11 (73.3) 15 (100.0)
Endodontics 1 (7.7) 8 (61.5) 4 (30.8) 0 (0.0) 13 (100.0)
Treatment of oral lesions 0 (0.0) 2 (66.7) 1 (33.3) 0 (0.0) 3 (100.0)
Behavior management /anxiety 7 (63.6) 4 (36.4) 0 (0.0) 0 (0.0) 11 (100.0)
Dental eruption 0 (0.0) 0 (0.0) 0 (0.0) 4 (100.0) 4 (100.0)
Total 10 (8.9) 20 (17.9) 37 (33.0) 45 (40.2) 112 (100.0)
NRSIs
Treatment and prevention of dental caries 0 (0.0) 1 (7.7) 1 (7.7) 11 (84.6) 13 (100.0)
Total 0 (0.0) 1 (7.7) 1 (7.7) 11 (84.6) 13 (100.0)
RCTs: non-randomized controlled trials; NRSIs: non-randomized studies of interventions

Table 5 Distribution of the certainty of the evidence (final rating of GRADE approach) according to the methodological quality 
judged by AMSTAR 2
Final rating of AMSTAR 2 Certainty of the evidence (GRADE approach) Total

N (%)High
N (%)

Moderate
N (%)

Low
N (%)

Very Low
N (%)

RCTs†

High 0 (0.0) 6 (24.0)‡‡ 6 (24.0) 13 (52.0) 25 (100.0)
Moderate 7 (43.8)‡ 4 (25.0) 1 (6.3) 4 (25.0) 16 (100.0)
Low 3 (6.3) 9 (18.8) 18 (37.5) 18 (37.5) 48 (100.0)
Critically low 0 (0.0) 1 (4.3) 12 (52.2) 10 (43.5) 23 (100.0)
Total 10 (8.9) 20 (17.9) 37 (33.0) 45 (40.2) 112 (100.0)
NRSIs††

Low 0 (0.0) 1 (50.0) 1 (50.0) 0 (0.0) 2 (100.0)
Critically 0 (0.0) 0 (0.0) 0 (0.0) 11 (100.0) 11 (100.0)
Total 0 (0.0) 1 (7.7) 1 (7.7) 11 (84.6) 13 (100.0)
Pearson chi-square test: †RCTs: p < 0.001; ††NRSIs: p < 0.002. Bold values show the high and moderate certainty for the high and moderate-quality reviews
‡‡Efficacy of virtual reality glasses versus control for behavior, anxiety, and pain management (3 outcomes) [18]. ‡‡Efficacy of rotatory instrument versus manual 
instrumentation for pain at 6 and 48 h of follow-up and instrumentation time (3 outcomes) [19]. Efficacy of theory-guided intervention versus conventional education 
sessions for oral health behaviors (1 outcome) [20]. The 95%CI crossed the null effect line for the other high to moderate evidence

AMSTAR 2 items N = 24 
(100%)

16-Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the 
review?
 No critical weaknesses
 Critical flaw

22 (91.6)
2 (8.3)

RoB: risk of bias

No critical weaknesses: yes and partial yes. Critical flaw: no answer

*Critical items according to AMSTAR 2

**One study used RoB 2 for RCTs and NRSIs. However, we considered partially fulfilling the criteria [13]

Table 3 (continued) 
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modified toothbrushes (plaque control and oral hygiene 
education) [13]; and control of radio/chemotherapy-
induced oral mucositis favoring honey (treatment of oral 
lesions) [24]. The remaining outcomes had CIs crossing 

the null effect line, indicating superior or similar efficacy 
favoring the intervention (Table 4).

Among NRSIs, there was only one moderate-certainty 
outcome (gingival health for rehabilitation with zirconia 
crown compared to stainless steel crown [treatment and 
prevention of dental caries]) [25]. Supplementary Table 
S4 lists the outcomes with very low, low, moderate and 
high certainty, the effect estimates with respective 95%CI, 
and the direction of the effect.

Table  5 shows the association between the method-
ological quality - as measured by AMSTAR 2 - and the 
certainty of the evidence – as measured by the GRADE 
approach. Based on Pearson chi-square tests, there was a 
statistically significant association between methodologi-
cal quality and the certainty of the evidence for RCTs 
(p < 0.001) and NRSIs (p < 0.002).

Risk of bias was the main reason for downgrading the 
certainty of the evidence (serious problem: 55.4% among 
RCTs and 84.6% among NRSIs), followed by imprecision 
(53.5% among RCTs and 100% of NRSIs) (Table 6). There 
were serious problems of inconsistency (18.8% and 23.1% 
of the outcomes generated from RCTs and NRSIs) and 
serious problems of indirectness in 17.8% of outcomes 
from RCTs.

The certainty of the evidence was not upgraded for any 
outcome (NRSIs evidence).

Discussion
This survey found the methodological quality of sys-
tematic reviews in pediatric dentistry was mostly low or 
very low. Another survey evaluating pediatric dentistry 
reviews found similar results. That study, published in 
2015, found a 53% high risk of bias in SRs [8]. However, 
the low methodological quality is not an exclusive charac-
teristic of pediatric dentistry SRs. Other dentistry, ortho-
dontics, and periodontology surveys also considered the 
SRs in these areas mainly low and critically low quality, 
using AMSTAR 2 [4–6]. Similar findings are also com-
mon in medicine, such as post-interventions after breast 
cancer, treatment of major depression, and living SRs 
of COVID-19 – all presenting mainly low and critically 
low quality [26–28]. Even the updated SR does not seem 
to improve compared to the original one, as found by a 
study comparing the quality of the original and updated 
non-Cochrane reviews. That survey found that all origi-
nal SRs were low and critically low quality, and there 
was no significant difference in the methodological qual-
ity comparing the original SRs with the updated version 
[29]. Other surveys found that Cochrane reviews had 
higher quality than non-Cochrane reviews [1, 2]. How-
ever, these surveys date from seven years ago. Another 
survey included SRs in dentistry, published from 1980 
to 2014, and concluded that the methodological quality 
increased over the years, especially after the 2000’s [30].

Table 6 Frequency and absolute distribution of overall and per 
domain GRADE rating evaluated per outcome (N: number of 
outcomes)
Certainty of evidence RCTs NRSTs

N = 112 (100%) N = 13 (100%)
High 10 (8.9) 0 (0.00)
Moderate 20 (17.8) 1 (7.7)
Low 37 (33.1) 1 (7.7)
Very low 45 (40.2) 11 (84.6)
PER DOMAIN
Risk of bias
No problem 34 (30.4) 2 (15.4)
Serious 62 (55.4) 11 (84.6)
Very serious 15 (13.4) 0 (0.0)
Not reported 01 (0.8) 0 (0.0)
Inconsistency
No problem 77 (68.7) 10 (76.9)
Serious 21 (18.8) 3 (23.1)
Very serious 0 (0.0) 0 (0.0)
Not reported/Not applicable 14 (12.5) 0 (0.0)
Indirectness
No problem 86 (76.8) 13(100.0)
Serious 20 (17.8) 0 (0.0)
Very serious 1 (0.9) 0 (0.0)
Not reported 5 (4.5) 0 (0.0)
Imprecision
No problem 34 (30.3) 0 (0.0)
Serious 60 (53.5) 13 (100.0)
Very serious 16 (14.3) 0 (0.0)
Not reported 2 (1.9) 0 (0.0)
Publication bias
Not suspected 96 (85.8) 13(100.0)
Suspected
Not reported

8 (7.1)
8 (7.1)

0 (0.0)
0 (0.0)

Dose response
Not reported NA 0 (0.0)
Not upgrade NA 13 (100.0)
Upgrade NA 0 (0.0)
Not apply 112 (100.0) 0 (0.0)
Magnitude of the effect
Not reported NA 0 (0.0)
Not upgrade NA 13 (100.0)
Upgrade NA 0 (0.0)
Not apply 112 (100.0) 0 (0.0)
Residual confounders
Not reported NA 0 (0.0)
Not upgrade NA 13 (100.0)
Upgrade NA 0 (0.0)
Not apply 112 (100.0) 0 (0.0)
RCTs: non-randomized controlled trials; NRSIs: non-randomized studies of 
interventions. NA: not apply
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Four AMSTAR 2 items were the most common sources 
of methodological problems (items 2, 7, 10 and 15). Three 
of these are considered “critical” items that might have 
influenced the low and critically low quality (2, 7 and 15). 
Around one-third of reviews did not report the protocol 
before conducting the review (item 2), indicating a gen-
eral neglect of the research protocol. Documenting the 
protocol before conducting the review is important to 
minimize potential bias during the review process. For 
example, prior knowledge of the evidence may influ-
ence the definition of a systematic question, the choice 
for eligibility criteria, or the prespecification of interven-
tion comparisons and outcome analysis [31]. We specu-
late that deviation from the protocol may be higher than 
reported. Another critical concern is simple to cover but 
neglected, as indicated in item 7: 45.8% of reviews did not 
provide the list of excluded studies with reasons. Authors 
could publish lists of excluded studies in the accompany-
ing supplementary material. Lastly, about one-quarter 
of reviews failed to analyze the publication bias and its 
impact on the results (item 15). Moreover, item 10 could 
help address item 15. Item 10 relates to reporting the 
funding sources of the included studies in the SR. The 
funding source of the included studies in the SR can help 
resolve conflicts of interest and publication bias. 79% of 
SRs did not report the funding sources of included stud-
ies within the SR. A previous study found that many 
meta-analyses in pediatric dentistry did not adequately 
assess the possibility and impact of reporting biases, 
especially publication bias, which might influence results 
and conclusions [32]. Funnel plots, Begg’s and Egger’s 
tests, and identifying for-profit organizations associ-
ated with studies can help to reveal publication bias. The 
GRADE approach suggests downgrading the certainty of 
the evidence in these situations [33]. The investigation of 
industry funding in medicine meta-analysis results is bet-
ter recognized [34, 35] but still lacking in dentistry [32, 
36]. Coincidence or not, we found that only 7.1% of out-
comes that originated from RCTs had suspected publica-
tion bias (or someone could speculate that the reviews 
failed to analyze and identify publication bias properly). 
In addition, it is important to highlight that the funding 
of included studies (item 10) differs from funding and 
conflict of interest of the systematic review (item 16). The 
review adequately addressed this last item (item 16 was 
covered by 91.6% of reviews). To summarize, for-profit 
funding should be investigated in SRs of interventions.

The certainty of the evidence was generally low and 
very low, and the main problems for downgrading the 
certainty of the evidence were due to risk of bias and 
imprecision. About 19% of SRs in dentistry published in 
2017 reported the GRADE approach [37]. In orthodon-
tics and periodontology, the proportion of SRs of inter-
ventions that included the GRADE approach was 54.3% 

and 25.2%, respectively [4, 5]. A 2015 systematic map of 
pediatric dentistry reviews reported that many studies 
did not use the GRADE approach, in agreement with our 
study [8]. Nine years separated our survey from the pre-
vious one, and still, the proportion of pediatric dentistry 
reviews using the GRADE approach is low. We excluded 
63 SRs because they did not include the GRADE 
approach. Therefore, we could estimate around 28% of 
SRs reporting the GRADE approach in the present study 
[(24 of (63 + 24 = 87), Fig. 1]. On a positive note, of those 
SRs that incorporated the GRADE approach, 83.3% fol-
lowed the GRADE criteria through a GRADE evidence 
profile or SoF Table (20 of 24).

Similar to another survey in dentistry, the main prob-
lems for downgrading the certainty were risk of bias 
and imprecision [2]. The SRs included the proper risk 
of bias tools according to the study design, as the RoB 2 
and ROBINS-I were predominantly used for RCTs and 
NRSIs, respectively. Also, when correctly assessed, the 
risk of bias may facilitate the assessment of the certainty 
of the evidence. Similarly, imprecision might be easily 
detected, especially for evidence generated from meta-
analysis where the 95%CI crosses the null effect line. 
Notably, about 50% of the moderate evidence was down-
graded due to imprecision because the 95%CI crossed the 
null effect line. In this case, it means moderate evidence 
that the intervention was similar to or superior to the 
control. However, caution should be taken, as the authors 
did not evaluate the evidence based on the magnitude of 
the effect or based on the minimal important difference, 
as recently recommended by the GRADE approach [38].

Ten outcomes had high certainty of evidence. It means 
that the true effect lies very close to the observed effect, 
and future research can hardly change the evidence 
[11]. However, 4 of 10 high-certainty outcomes had the 
95%CIs crossing the null effect line. This imprecision 
means that the intervention and the control have simi-
lar effects. Reliable evidence for decision-making should 
consider the following criteria: (1) the magnitude of the 
effect or if the desirable health effect (or benefit) is sub-
stantial; (2) if the undesirable health effect (or harms) is 
substantial; (3) the variability or uncertainty about the 
values (confidence interval addressing imprecision); (4) 
the certainty of the evidence [39]; and we would add (5) 
whether the evidence is generated from high-quality SR 
- or at least moderate-quality SR. We found 17 high-to-
moderate certainty of evidence outcomes from high-
to-moderate-quality reviews (15%, Table  5). The most 
reliable evidence for decision-making was the moderate-
quality SR that reported high certainty of the evidence 
for virtual reality glasses for behavior, anxiety, and pain 
management (3 outcomes) [18]. Similarly, there is mod-
erate certainty for the efficacy of rotatory instruments 
versus manual instruments at 6 and 48h of follow-up and 
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instrumentation time (3 outcomes) [19] and moderate 
certainty of the efficacy of the theory-guided interven-
tion compared to conventional education session for oral 
hygiene education (1 outcome) [20] – these outcomes 
were from high-quality reviews. The other high and mod-
erate certainty outcomes had 95%CI crossing the null 
effect line or were from SRs presenting low or critically 
low methodological quality. Likewise, all NRSIs pre-
sented low or critically low quality, though one outcome 
contained moderate certainty of evidence. Our results 
are similar to a previous methodological survey that 
found mainly low or very low evidence in pediatric den-
tistry SRs. In that survey, 15 SRs reported high to mod-
erate certainty of evidence for fluoride technologies (or 
other technologies) for caries prevention [8]. Contrary to 
the previous study, we did not find high or moderate evi-
dence for the treatment and prevention of dental caries.

In summary, low and very low evidence were promi-
nent in this survey. Regardless of whether the outcome 
had problems of risk of bias, inconsistency, indirectness, 
imprecision or publication bias, it is highly probable 
that future research will change the evidence published 
by these SRs [11]. Therefore, future clinical trials and 
reviews in these areas are welcome.

Strengths and limitations
The study is strong in reporting the certainty per out-
come and per GRADE domain. Furthermore, we ana-
lyzed the methodological quality and the certainty of 
the evidence per research topics, bringing to light the 
new areas in pediatric dentistry where new research is 
welcome and highlighting the high and moderate cer-
tainty outcomes in the area. In our view, all the reviews 
included here follow the criteria to be considered a SR: 
clear clinical question, clear systematic search, reproduc-
ible methodology, risk of bias, and systematic presenta-
tion of results [6, 10].

There are limitations, such as excluding reviews with-
out the certainty of the evidence to compare quality. 
Therefore, the reviews analyzed here may not necessar-
ily be fully representative of all pediatric dentistry-related 
interventions, as we used a convenience sample. The 
convenience sample of reviews published at a two-year 
interval limits the external validity. Likewise, our results 
do not fully represent the Cochrane reviews due to their 
low number in our sample. Due to the possible overlap of 
pediatric dentistry and other specialties, there is the pos-
sibility of exclusion of SRs covering pediatric dentistry 
and other areas.

The certainty of the evidence represents the judgment 
of the review authors, as we did not cross-check their 
decision. Finally, we did not judge the minimal important 
difference and magnitude of the effect of the evidence 
generated.

Perspectives for future research and clinical practice
Future systematic reviews of interventions should require 
the certainty of the evidence. Furthermore, the authors 
would benefit from the magnitude of the effect, minimal 
important difference, and GRADE guideline 26 to inter-
pret the evidence [38, 40]. Our results can help clinicians 
find high and moderated-quality evidence in pediatric 
dentistry and help researchers evaluate which low and 
very low-quality evidence is worthy of research in the 
future.

Conclusion
Most reviews fulfilled the majority of AMSTAR 2 crite-
ria despite the mainly low and critically low final qual-
ity. The proportion of studies assessing the certainty of 
the evidence through the GRADE approach was small. 
The main problems of the certainty of the evidence were 
due to risk of bias and imprecision. Considering that the 
greatest evidence of these reviews was mainly low and 
very low, there is space for future clinical trials and SRs in 
pediatric dentistry.

Registration and protocol
The protocol was registered a priori in the International 
Prospective Register of Systematic Reviews (PROSPERO 
#CRD42022365443). There have been no modifications 
regarding the protocol methods since the start of this 
overview.
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