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Methodological quality of network
meta-analysis in dentistry:
a meta-research

Abstract: This meta-research aimed to provide an overview of the
methodological quality and risk of bias of network meta-analyses
(NMA) in dentistry. Searches for NMA of randomized clinical trials
with clinical outcomes in dentistry were performed in databases
up to January 2022. Two reviewers independently screened titles/
abstracts, selected full texts, and extracted the data. The adherence to
PRISMA-NMA reporting guideline, the AMSTAR-2 methodological
quality tool, and the ROBIS risk of bias tool were assessed in the
studies. Correlation between the PRISMA-NMA adherence and the
AMSTAR-2 and ROBIS results was also investigated. Sixty-two NMA
studies were included and presented varied methodological quality.
According to AMSTAR-2, half of the NMA presented moderate
quality (n = 32; 51.6%). The adherence to PRISMA-NMA also varied.
Only 36 studies (58.1%) prospectively registered the protocol. Other
issues lacking of reporting were data related were data related to the
NMA geometry and the assessment of results consistency, and the
evaluation of risk of bias across the studies. ROBIS assessment showed
a high risk of bias mainly for domains 1 (study eligibility criteria)
and 2 (identification and selection of studies). Correlation coefficients
between the PRISMA-NMA adherence and the AMSTAR-2 and ROBIS
results showed moderate correlation (rho < 0.6). Overall, NMA studies
in dentistry were of moderate quality and at high risk of bias in several
domains, especially study selection. Future reviews should be better
planned and conducted and have higher compliance with reporting
and quality assessment tools.

Keywords: Network Meta-Analysis; Evidence-Based Dentistry;
Translational Science, Biomedica.

Introduction

Systematic reviews of health interventions aim to identify, evaluate,
and synthesize high-quality data to answer a specific clinical question.!
They are considered the most robust evidence to assess the benefits
and harms of health interventions and to develop clinical practice
guidelines.? Randomized controlled trials (RCTs) are routinely conducted
to provide high-quality, evidence-based data to guide clinical decisions.
However, single RCTs are rarely powerful and robust enough to provide

Braz. Oral Res. 2023:37:e062 1


https://orcid.org/0000-0003-1586-2335
https://orcid.org/0000-0001-8846-9177
https://orcid.org/0000-0002-0048-2068
https://orcid.org/0000-0001-8239-9630
https://orcid.org/0000-0003-0794-1578

Methodological quality of network meta-analysis in dentistry: a meta-research

conclusive answers to clinical questions, so meta-
analysis methods have been used to combine data
from similar trials to achieve enough power.

Standard direct pairwise (head-to-head)
comparisons of RCTs are performed in ‘traditional’
meta-analyses. They typically compare two treatment
options directly, either two active treatments or an
active treatment versus a placebo. The simplicity of
this approach contrasts with the complex nature of
treatments in healthcare.’ Nonetheless, for many
clinical conditions, there are more than two potential
interventions. Also, conducting multi-arm RCTs with
more than three comparisons is often considered too
complex and expensive. Therefore, not all potential
interventions are directly compared, which restricts
the ability to compare them in practice for a particular
condition. In addition, other limitations may occur,
such as when few RCTs are available and there are
different interventions, increasing the chance of
inconsistency in the results. Also, meta-analyses
that include only a few RCTs may not have enough
statistical power to detect a true difference between
treatments, leading to inconclusive results and
hindering the decision-making process.* In this way,
approaches that allow comprehensive comparisons
across multiple treatment options and rank these
interventions are encouraged.

Nevertheless, the scientific community has seen
considerable advances in standards, methods, and
systems for planning, conducting, and reporting
systematic reviews and trustworthy clinical practice
guidelines.> One of these new statistical methodologies
is network meta-analysis (NMA), which allows
comparing multiple treatments simultaneously,”®
overcoming some limitations of the traditional
pairwise meta-analysis’

The NMA takes into account a larger body of
evidence by analyzing the results of primary studies
through direct head-to-head comparisons and indirect
comparisons conducted by one or more common
comparators to estimate the relative effectiveness
of all interventions and their ordering.'” From this
perspective, the NMA has proven to be an interesting
tool to assess the efficacy of different interventions
for a health condition that have not been directly
compared in primary studies.
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However, there are challenges and concerns
associated with conducting an NMA, such as complex
statistics, the assumption that all interventions
included in the “network” are equally applicable to
all populations and contexts of the studies included,
and the fact that ranking may be misleading as
it does not highlight the absolute effects of the
interventions. The reliability of the rankings requires
consideration of the geometry and strength of
the network."

Despite some concerns, the NMA is undeniably
attractive because it can answer the primary concern
of researchers and clinicians “what is the best available
intervention?” since it allows estimating an hierarchy
of interventions.”” Not surprisingly, NMA publications
have shown a marked increase in recent years" and
have become increasingly popular in dentistry.
But what are the methodological qualities of these
studies? With their potential and limitations in
mind, this investigation should shed light on the
concept of NMA and its potential use to promote
evidence-based dentistry. This meta-research study
aimed to assess and provide an overview of the
methodological quality and risk of bias of network
meta-analyses in dentistry.

Methodology

This report followed the recommendations of the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement. The
study protocol was registered on the OSF Register
Website (doi 10.17605/OSE.IO/4VX3Y), and post hoc
changes were made, including no limitation on
publication in recent years, and additional statistical
analyses were performed on the correlation between
PRISMA-NMA adherence and AMSTAR-2 and
ROBIS results.

The research question was: “What is the
methodological quality and risk of bias of network
meta-analyses in clinical dentistry?” This study
evaluated adherence of NMA to reporting guidelines
applying the PRISMA-NMA checklist," assessed the
methodology quality of the NMA reviews with the
A MeaSurement Tool to Assess Systematic Reviews
(AMSTAR-2) tool,”® and assessed the risk of bias
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of the studies with the Risk Of Bias In Systematic
reviews (ROBIS) tool." As a secondary aim, the study
investigated the correlation between the results of
these different tools (AMSTAR-2 and ROBIS) and
adherence to the PRISMA-NMA guideline.

Search strategy

A systematic electronic search was performed on
January 28th, 2022, with no restriction on language,
date, or publication status in the following databases:
PubMed/MEDLINE, EMBASE, Science Direct, Scopus,
and Web of Science. The search strategy considered
a combination of medical subject headings (MeSH)
and free-text terms. The search strategies for all
databases are shown in Table 1.

Additionally, the grey literature was searched
on OpenGrey (opengrey.eu) and a hand search of
the reference lists of potentially included NMA
systematic reviews on clinical outcomes in dentistry
was performed to identify any additional studies.

Eligibility criteria

The titles/abstracts of potentially eligible studies
were initially evaluated. Systematic reviews with
network meta-analysis (NMAs) that compared three

Table 1. Search strategies for all databases.

or more interventions in randomized clinical trials
(RCTs), with clinical objectives and measurable
outcomes in dental sciences were considered
eligible studies.

Manuscripts that met the inclusion criteria were
fully assessed. NMA studies with only one author,
studies with subjective or non-clinical outcomes (e.g.,
patient-reported pain, measurements from biopsies,
etc.), NMA studies that included both RCT and non-
randomized or quasi-randomized trials, NMA studies
published in predatory journals (based on the list
published at the website https://predatoryjournals.
com/journals/), and/or NMA studies that did not
provide a complete description of the NMA review
process were excluded.

Study selection procedure

Duplicates were independently identified by two
reviewers (AFM and PDMA) and removed from
the records using the Rayyan Website Program."”
Using the same software, these two reviewers
independently, in duplicate and blind, rated each
citation as “included” or “excluded” according to the
eligibility criteria. Citations could also be classified
as “maybe” when data were insufficient to make

Search terms Search strategies Nt{mk-)er &
citations
((Teeth OR Tooth OR Dental) OR Dentistry OR Root OR Periodont*) AND (“Network meta-analysis” OR
“Network Meta-Analyses” OR “Multiple Treatment Comparison Meta-Analysis” OR “Multiple Treatment
PubMed/MEDLINE Comparison Meta Analysis” OR “Mixed Treatment Meta-Analysis” OR “Meta-Analyses, Mixed 464

Treatment” OR “Meta-Analysis, Mixed Treatment” OR “Mixed Treatment Meta Analysis” OR “Mixed
Treatment Meta-Analyses” OR “Bayesian meta-analysis” OR “Bayesian meta-analyses”)

(‘teeth’/exp OR teeth OR ‘tooth’/exp OR tooth OR ‘dental’/exp OR dental OR ‘dentistry’/exp
OR dentistry OR ‘root’/exp OR root OR periodont*) AND (‘network meta-analysis’/exp OR ‘network
meta-analysis’ OR ‘network meta-analyses’/exp OR ‘network meta-analyses” OR ‘multiple
EMBASE treatment comparison meta-analysis” OR ‘multiple treatment comparison meta analysis’ OR ‘mixed 257
treatment meta-analysis’” OR ‘meta-analyses, mixed treatment’ OR ‘meta-analysis, mixed
treatment’ OR ‘mixed treatment meta analysis” OR ‘mixed treatment meta-analyses’ OR ‘bayesian
meta-analysis” OR ‘bayesian meta-analyses’)

(teeth OR tooth OR dental OR dentistry) AND (“Network meta-analysis” OR “Multiple Treatment

Science Direct Comparison Meta-Analysis” OR “Mixed Treatment Meta-Analysis” OR “Bayesian meta-analysis”) 373
S (teeth OR tooth OR dental OR dentistry) AND (“Network meta-analysis” OR “Multiple Treatment 112
copus Comparison Meta-Analysis” OR “Mixed Treatment Meta-Analysis” OR “Bayesian meta-analysis”)
((teeth OR tooth OR dental) OR (dentistry) OR (root) OR (periodont)) AND (“Network meta-analysis”
Web of Science OR “Multiple Treatment Comparison Meta-Analysis” OR “Mixed Treatment Meta-Analysis” OR 96

u ) Lo
Bayesian meta-analysis”)
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a decision and a full-text analysis was required.
When the abstract provided unclear information,
the study was selected for full-text assessment to
avoid excluding potentially eligible articles. Then,
the two reviewers independently assessed and
duplicated the full-text articles that met the inclusion
criteria. Discrepancies in title/abstracts screening
or in full texts were solved through a discussion
and consensus between the two reviewers with the
help of a third reviewer (TKT). For equal NMAs
identified in more than one study, only the most
recent study was included.

Data extraction

A standardized data extraction table was
used to collect the data. Two reviewers (AFM
and PDMA) discussed the data to be collected to
ensure consistency during the extraction process.
Then, the two reviewers independently and in
duplicate extracted the data from each included
study using predesigned coded sheets. The following
information was extracted: a) study identification:
author’s name, year of publication, and country of
corresponding authors; b) journal name, the 2020
impact factor of the journal, the number of citations
of the paper on the Web of Science Platform (as of
March 30th, 2022), and the corresponding dental
area: (Oral Rehabilitation, Oral Surgery, Oral Pain,
Oral Pathology, Pediatric Dentistry, Orthodontics,
Periodontology, Implantodontology, Dental Materials,
Cariology, and Endodontic); c¢) databases used,
language restriction applied, and date of searching;
d) number of reviewers and the calibration results; e)
PICO question; f) number of included studies; g) main
results - ranking probability, and measures of effects;
h) reporting guideline used and registration of the
study protocol; i) risk of bias tool used; j) certainty of
evidence - GRADE; and k) declaration of conflicts of
interest, and funding reported. Discrepancies were
resolved through discussion with a third reviewer
(TKT) and consensus .

Training

The two reviewers (AFM and PDMA) were
trained in tool application (PRISMA, AMSTAR-2,
and ROBIS) by the studying and discussion of the
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tools” explanations and by the practical application
on three of the included NMA.

Assessment of reporting adherence

The PRISMA Extension Statement for reporting
of systematic reviews incorporating NMA of health
care interventions (PRISMA-NMA)" was applied to
assess the reporting of general components and key
methodological components of the included studies.
It includes a 32-item checklist and a flow diagram:
27 general items and five new NMA items. The
extension adds five new items (S1-5) that authors
should consider when reporting an NMA: geometry
of the network (S1), assessment of inconsistency (52),
presentation of network structure (S3), summary
of network geometry (S4), and exploration for
inconsistency (S5). Using this tool, it was assessed
whether key methodological and general components
were reported (yes) or not (no).

Methodological quality assessment

The AMSTAR-2 tool checklist®was used to assess
the methodological quality of the included systematic
reviews with NMA. For the 16 domains, the questions
are worded so that a “Yes” answer denotes a positive
result. If no information was available, the item was
rated as “No”, denoting a negative result. Additionally,
a “partial Yes” answer was used to identify partial
adherence to the standard.

Rating of overall confidence in the results of
the review was: a) High: no weakness or one non-
critical weakness; b) Moderate: more than one non-
critical weakness; c) Low: one critical flaw with or
without non-critical weaknesses; and d) Critically
low: more than one critical flaw with or without
non-critical weaknesses.

Risk of bias assessment

Therisk of bias of the included NMAs was assessed
using the ROBIS tool."® The tool is completed in 3
phases: a) assess relevance (optional - not applied
in this study), b) identify concerns with the review
process, and c) rate the risk of bias in the review. The
signaling questions for phases 2 and 3 were answered
as “Yes”, “Probably Yes”, “Probably No”, “No”, and
“No Information”. The subsequent level of concern
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about each domain’s bias was rated as “low,” “high,”
or “unclear”. If the answers to all signaling questions
for a domain are “Yes” or “Probably Yes”, then the
level of concern was rated as low. The potential for
concern was considered if any signaling question
was answered “No” or “Probably No”.

Synthesis of results
Initially, the inter-reviewer agreement for

study selection was calculated (Kappa coefficient).

Afterwards, a descriptive synthesis of the data

was performed considering the adherence to the

PRISMA-NMA checklist, the assessment of the

methodology quality by the AMSTAR tool, and

the risk of bias by the ROBIS tool. Finally, the
correlation coefficient between those different
reporting guidelines and tools was investigated.

The analyses were performed with the Jamovi

program (The jamovi project, 2021, version 2.3,

Computer software, https://www.jamovi.org). For

these analyses, the tools were adapted as follows:

a. PRISMA-NMA - each item on the checklist
received a score of 1 if the item was reported and
a score of 0 if the item was not reported in the
study; then the maximum total score could be 32.

b. AMSTAR-2 - each tool item received a score of
1 if the item provided a yes result, a score of 0.5
if the item provided a partial yes result, and a
score 0 if the item provided a no result; then the
maximum total score could be 16.

c. ROBIS - each item of the tool received a score of
1 if the domain was rated as low, a score of 0.5
if the domain was rated as unclear, and a score
of 0 if the domain was rated as high; then the
maximum total score could be 5.

Results

Studies selection

In total, 1,971 publications were retrieved. After
eliminating duplicates, 1,409 studies remained, of
which 1,260 were excluded after screening the title
and abstract. Thus, 149 articles were reviewed for
eligibility by assessing the full text, and 87 were
excluded (Table 2). Finally, 62 NMA studies were
included™”. Figure 1 summarizes the study selection

process. The kappa coefficient for the inter-reviewer
agreement was 0.87 for title/abstracts and 0.83 for
full text.

Studies characteristics

Table 3 summarizes the mains characteristics
of the included studies. Regarding the publication
date, more than half (n = 35; 56.5%) of the studies
was published in the last 2 years (2020-2022)9202223.26-
29,31,34,37,38,40-42,47-49,51-53,55,56,60,61,64,65,67,69-71,73,77-79 The Oldest
study was published in 20107. Half of the studies
were published in journals within the highest impact
factor quartile in Dentistry, Oral Surgery, and Oral
Medicine (n = 32; 51.6%). The NMA studies were
published in 26 journals, with one quarter of them
(n = 16; 25.8%) published in the Journal of Clinical
Periodontology24-26/32,33,35,36,39,40/43,59,62,70,73,74/77 The two main
areas addressed by the studies were Periodontology
(n = 33, 53_2%)I21-26,29,30,32,35-37,40-44,51,53-56,59,61,67,70-74,77—79 and
Implantodontology (n = §; 12.9%).1819273339526266 Tp
addition, several countries contributed with NMA

studies. The corresponding authors were from Europe
(n = 24 38 7%) 20-22,24-27,29,32,33,35,36,39,40,45,61-64,67,70,74,76,79 Asia
4 . 4

(n = 22’ 35.5%),18,19,30,37,38,41,42,46,47,49,54-57,60,66,68,69,71,13,77,78 South

America (n = 9; 14.5%),%334%0-53%8% North America
(n = 6; 9.7%),24344487275 and Oceania (n = 1; 1.6%).%

All NMA studies informed having performed
a risk of bias assessment of the primary studies.
Except for three studies,**>**” all other used the
RoB or RoB 2.0 tools (Cochrane Risk-Of-Bias tool
for randomized trials) (n = 59; 95.2%). However,
it was observed that only 37.1% (n = 23) of the
included studies ratted the certainty of generated
evidence using the GRADE approach (Grading of
Recommendations Assessment, Development, and
EValu ation) .18,21,29,31,33,34,37,43,45,47—49,53,55,56,64-66,68,69,1,75,76

The guideline used to report NMA
varied: 28 (45.2%) studies used the PRISMA-

NMA 18-20,22,23,25,27,31,32,34,37,40-42,45,47,48,50-53,58,62,67,69,73,79
7

23 (37.1%) used the PRISMA
guideline/21/24/26,28,29,33,36,43,44,49,54-56,59,61,68,68,70-72,75/77,78 1 (16%)
used the PRISMA-P and 1 (1.6%) used the PRISM-
IPD.* Nine (14.5%) studies did not mention the use
of any reporting guideline.?*¥465763646674.76 Regarding
the funding source, 31 studies (50%) were founded
by priVate or puth SOurce5,23’26/31-39’41’43-46’49'50’57'59'63’64’70_78

Braz. Oral Res. 2023:37:e062 5
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Identification of studies via databases and registers

Databases (total n = 1,971)

PubMed/Medline (n = 650)
EMBASE (n = 382)

Since Direct (n = 477)
Scopus (n = 144)

Web of Science (n = 318)

Identification

Records screened

(n = 1,409)

Reports assessed for eligibility
(n=149)

Records removed before screening:
Duplicate records removed
(n=562)

Records removed for other

reasons (n = 0)

Websites (n = 0)

Reports excluded* (n = 1,260)
Wrong outcome (n = 561)
Wrong publication type (n = 254)
Wrong study design (n = 226)
Wrong population (n = 168)

Not from dentistry area (n = 51)

Reports excluded (n = 87)
Subjective or non-clinical outcomes (n = 43)
Not exclusively RTC studies included (n = 24)
Other study design (n = 17)

Identification of studies
via other methods

Records identified from:

Organisations (n = 0)

Citation searching (n = 0)

There was an update of the study (n = 3)

Studies included

(n = 62)

Figure 1. PRISMA flow diagram for the identification of relevant studies.

whereas 20 studies (32.3%) were supported by the
authors (no funding[20,21,24,25,27—30,47,51-53,55,56,60,1,65,66,68,79
and 11 studies (17.7%) did not clearly state the
fundlng sOurCe.18’19’22/40’42’48’54’58'62’67’69

PRISMA-NMA adherence

Table 4 shows the reporting characteristics
considering the 32-items of PRISMA-NMA. Regarding
Item 5 (review protocol), 36 studies (58.1%) registered
the protoC01,18,21,23,26-32,34,37—40,45,47,49-53,55,56,58,59,61,62/65—69,71,72/78’
and the main database used for registration was
the International Prospective Register of Systematic
Reviews (PROSPERO).

The five items added to the PRISMA-NMA
extension did not have full adherence. The geometry
of the network was reported only by 32.2% (n =
20) Of the Studies. 19,22,23,25-27,29,32,33,40,49,53,62,66,71-74,76,79 On

the other hand, few studies did not report the

6 Braz. Oral Res. 2023:37:e062

assessment of inconsistency (29%, n = 18),2021.28:32,333¢-

39,46,51,54,58,6066677175 the network structure (8.1%, n =

5),%6475459%6 the summary of network geometry (37.1%,

n= 23) 19,27,35-37,39,41-43,47,48,50,52,54,55,59,60,66,67,69,70,77,78 and the
7

exploration of inconsistency (35.5%, n = 22) 19212283337
39,41,44,46,48,54,57,58,60,61,66,69,71,75

Methodology quality assessment

Table 5 summarizes the methodological quality
assessment for each included study according to the
AMSTAR-2. Half of the NMA presented moderate
methodological quality (n = 32; 51.6),18-222428:30,33:36,38-
41,43,45,47,48,50,51,54,58,59,62,63,66,67,70-73,78 17 Studies were Of IOW
quallty (274)[25,27,29,32,34,37,44,46,55—57,60,61,66,74,75,77 10 were Of
high quality (16.2),%3263149523364657679 and 3 studies
were of critically low quality (4.8).54>% The majority
of NMAs clearly stated the PICO question. However,
one point was largely unreported: the source of
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Table 2. List of excluded publications and reasons.

Authors

(Abd-Elwahab Radi and
Hassaan, 2019)

(Akbarzadeh Baghban et al.,
2009)

(Alkhutari et al., 2021)

(Al-Moraissi et al., 2020aq)

(Al-Moraissi et al., 2020b)

(Al-Moraissi et al., 2020c)

(Al-Moraissi et al., 2020d)

(Ali and Raja, 2020)

(Askar et al., 2017)

(Buti et al., 2011)

(Camps-Font et al., 2020)

(Canellas et al., 2020)

(Cao et al., 2019)

(Caricasulo et al., 2018)

Reference Reason
Abd-Elwahab Radi I, Hassaan A. Which is the best antibiotic .
; ; ) ) Other study design
prophylaxis protocol to prevent early implant failures? Evid Based Dent
(commentary)

2019;20:105-6. doi:10.1038/541432-019-0056-z.

Akbarzadeh Baghban A, Dehghani A, Ghanavati F, Zayeri F, Ghanavati
F. Comparing alveolar bone regeneration using Bio-Oss and autogenous
bone grafts in humans: a systematic review and meta-analysis. Iran

Endod J 2009;4:125-30.

Alkhutari A, Alyahya A, Rodrigues Conti P, Christidis N, Al-Moraissi
E. Is the therapeutic effect of occlusal stabilization appliances
more than just placebo effect in the management of painful
temporomandibular disorders? A network meta-analysis of randomized
clinical trials. J Prosthet Dent 2021;126:24-32. doi:doi: 10.1016/j.
prosdent.2020.08.015.

Al-Moraissi E, Alradom J, Aladashi O, Goddard G, Christidis N.
Needling therapies in the management of myofascial pain of the
masticatory muscles: A network meta-analysis of randomised clinical
trials. J Oral Rehabil 2020;47:910-22.

Al-Moraissi E, Farea R, Qasem K, Al-Wadeai M, Al-Sabahi M, Al-Iryani
G, et al. Effectiveness of occlusal splint therapy in the management of
temporomandibular disorders: network meta-analysis of randomized

controlled trials. Int J Oral Maxillofac Surg 2020b;49:1042-56.

Al-Moraissi E, Alkhutari AS, Abotaleb B, Altairi NH, Del Fabbro M. Do
osteoconductive bone substitutes result in similar bone regeneration
for maxillary sinus augmentation when compared to osteogenic and

osteoinductive bone grafts2 A systematic review and frequentist network

meta-analysis. Int J Oral Maxillofac Surg 2020¢;49:107-20. doi:https://
doi.org/10.1016/j.ijom.2019.05.004.

Al-Moraissi E, Wolford LM, Ellis E, Neff A. The hierarchy of different
treatments for arthrogenous temporomandibular disorders: A network
meta-analysis of randomized clinical trials. J Cranio-Maxillofacial Surg

2020d;48:9-23. doi:https://doi.org/10.1016/j.jcms.2019.10.004.
Ali K, Raja M. Evidence-based strategies to reduce contamination from
aerosolised microbes in dental practice environment. Evid Based Dent

2020;21:80-1.
Askar H, Tu Y-K, Paris S, Yeh Y-C, Schwendicke F. Risk of caries adjacent
to different restoration materials: Systematic review of in situ studies. J

Dent 2017;56:1-10. doi:https://doi.org/10.1016/j.jdent.2016.09.011.

Buti J, Glenny A-M, Worthington H V, Nieri M, Baccini M. Network meta-
analysis of randomised controlled trials: direct and indirect treatment
comparisons. Eur J Oral Implantol 2011;4:55-62.

Other study design (systematic
review)

Subjective or non-clinical
outcomes (oral pain)

Subjective or non-clinical
outcomes (oral pain)

Subijective or non-clinical
outcomes (oral pain)

Subijective or non-clinical
outcomes (histomorphometric
analysis)

Subijective or non-clinical
outcomes (oral pain)

Other study design
(commentary)

Not exclusively RCT studies
included (in situ studies)

Other study design (critical
review)

Camps-Font O, Figueiredo R, Sanchez-Torres A, Cle-Ovejero A,
Coulthard P Gay-Escoda C, et al. Which is the most suitable local
anaesthetic when inferior nerve blocks are used for impacted mandibular
third molar extraction? A network meta-analysis. Int J Oral
Maxillofac Surg 2020,;49:1497-507.

Canellas JV d. S, Ritto FG, Figueredo CM d. S, Fischer RG, de Oliveira
GP, Thole AA, et al. Histomorphometric evaluation of different grafting
materials used for alveolar ridge preservation: a systematic review and
network meta-analysis. Int J Oral Maxillofac Surg 2020,;49:797-810.

Cao R, Li Q, Wu Q, Yao M, Chen Y, Zhou H. Effect of non-surgical
periodontal therapy on glycemic control of type 2 diabetes mellitus: a
systematic review and Bayesian network meta-analysis. BMC Oral Health
2019;19:176. doi:10.1186/s12903-019-0829-y.

Caricasulo R, Malchiodi L, Ghensi P Fantozzi G, Cucchi A. The influence

of implant-abutment connection to peri-implant bone loss: A systematic

review and meta-analysis. Clin Implant Dent Relat Res 2018;20:653-64.
doi:10.1111/cid.12620.

Subjective or non-clinical
outcomes (oral pain)

Subjective or non-clinical
outcomes (histomorphometric
analysis)

Subijective or non-clinical
outcomes (HbA1c%)

Other study design (systematic

review)

Continue
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clinical trials)

were due to the lack of an accurate description of
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domain 4 (Synthesis and findings), 6 (9.7) studies
presented a high risk of bias?*%42646 and 7 (11.3)
studies presented some concerns,*2#€0717577 mainly
due to the lack of funnel plot analysis or sensitivity
analysis and because biases in primary studies were
not considered in the analysis. Regarding domain 5
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mainly because the interpretation of findings did
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studies were, respectively, 26.5 £ 3.25 (range 17-32),
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The Shapiro-Wilk test showed that the three guidelines
presented non-parametric distribution.
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Table 4. Reporting characteristics of the 32-items of the PRISMA-NMA checklist (n = 62).

Section Checklist item

Tl 1. SR and NMA in title
2. Structured summary
Background 3. Rationale for the review
4. Obijectives (PICO)
5. Protocol and registration
6. Eligibility criteria
7. Information sources
8. Search
9. Study selection
10. Data collection process
Methods 11. Data items
12. Geometry of the network
13. Risk of bias within individual studies
14. Summary measures
15. Planned methods of analysis
16. Assessment of Inconsistency
17. Risk of bias across studies
18. Additional analyses
19. Study selection
20. Presentation of network structure
21. Summary of network geometry
22. Study characteristics
s 23. Risk of bias within studies
24. Results of individual studies
25. Synthesis of results
26. Exploration for inconsistency
27. Risk of bias across studies
28. Results of additional analyses
29. Summary of evidence
Discussion 30. Limitations
31. Conclusions

Other 32. Funding

#Obijective not stated as a PICO structure.

Considering the mean scores, two additional
analyses were conducted. First, the studies were
stratified based on year of publication up to
2019 (n = 27) and from 2020 onward (n = 35). The
stratification was designed to have a similar number
of publications in the two strata and to have a

24 Braz. Oral Res. 2023:37:e062

Yes No

n (%) n (%)
39 (62.9) 23 (37.1)
62 (100) 0 (0)
62 (100) 0 (0)
54 (87.1) 8#(12.9)
36 (58.1) 26 (41.9)
61 (98.4) 1(1.6)
62 (100) 0 (0)
50 (80.6) 12 (19.4)
61 (98.4) 1(1.¢)
56 (90.3) 6(9.7)
46 (74.2) 16 (25.8)
20 (32.2) 42 (67.8)
62 (100) 0 (0)
58 (93.5) 4 (6.5)
58 (93.5) 4 (6.5)
44 (71.0) 18 (29.0)
34 (54.8) 28 (45.2)
45 (72.6) 17 (27.4)
59 (95.2) 3(4.8)
57 (91.9) 5(9.1)
39 (62.9) 23 (37.1)
56 (90.3) 6(9.7)
61 (98.4) 1(1.4)
48 (77.4) 14 (22.6)
60 (96.8) 2(3.2)
40 (64.5) 22 (35.5)
31 (50) 31 (50)
50 (80.6) 12 (19.4)
62 (100) 0 (0)
52 (83.9) 10 (16.1)
61 (98.4) 1(1.6)
54 (87.1) 8(12.9)

reasonable minimum time span (in this case, 4 years)
from the launch of the PRISMA-NMA guideline in
2015. The Mann-Whitney U test was used. The mean
scores were 25.8 = 3.02 vs. 27.0 £ 3.37 for PRISMA-
NMA (p = 0.100), 11.1 + 1.76 vs. 12.6 = 2.00 for
AMSTAR-2 (p =0.008), and 3.26 +1.02 vs. 3.54 +1.22
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Table 6. Risk of bias of included systematic reviews (ROBIS) (n = 62).

Phase 1 Phase 2 Phase 3
Review 1. Study eligibility 2. Identification and 3. Data collection 4. Synthesis and 5. Risk of bias in
criteria selection of studies  and study appraisal findings the review
Al-Moraissi et al., 20197 © ® © © ©
Aldhohrah et al., 202178 ® ® © 2 2
Askar et al., 20219 ® 2 ® © ©
Barbato et al., 20162 @ 2 ® ® ®
Barbato et al., 2020%' ® 2 © © ©
Barootchi et al., 202022 © © © ® @
Buti et al., 2013% ® 2 © © 2
Cairo et al., 20162 ® 2 ® ® ©
Cairo et al., 2020% © © © © ©
Camps-Font et al., 20212 ® 2 © © ©
Canellas et al., 202077 © © ® 2 ©
Canullo et al., 202278 ® ® 2 ® @
Cao et al., 20197 ® 2 © © ©
Dreweck et al., 20213 © © © ® @
Escribano et al., 2016% ® 2 2 © 2
Faggion et al., 2014% ® 2 © © ©
Falci et al., 202132 © © © ©
Figuero et al., 201934 ® 2 2 © ©
Graziani et al., 201435 ® 2 © © ©
Hu et al., 20213¢ @ ® ® ® ®
Hu et al., 2020% © ® © © ©
locca et al., 2017%8 ® 2 2 ® ®
Jepsen et al., 2020% ® © © © ©
Jia et al., 2020%° ® ® © 2 ©
Jia et al., 2022 ® © ® ® ®
John et al., 20174 ® ® 2 © ©
Kotsakis et al., 20184 ® 2 2 © 2
Krois et al., 20184 @ 2 ® © ©
Lin et al., 20144 ® 2 2 © 2
Loo et al., 20214 @ 2 ® ® ©
MacDonald et al., 202147 ® © © © ©
Manchanda et al., 202248 © © © ® @
Maran et al., 20194 © 2 2 © ©
Moraschini et al., 2020%° © © ® ® @
Moraschini et al., 2022°" © © © © ©
Muniz et al., 20225 @ @ ® © ©
Natto et al., 201753 ® 2 ® © ©
Panda et al., 20215 ® ® © © 2
Continue
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Continuation

Panda et al, 20225
Peng et al., 2017
Pires et al., 2018%
Rabelo et al., 2015%

Kashyap and Kashyap,
2021%

Ramanauskaite et al., 2021¢°
Romandini et al., 2019¢
Schwendicke et al., 2016%?
Schwendicke et al., 202143
Sebastian et al., 2022¢

O O -

Sivaramakrishnan and

Sridharan, 2018¢
Sgolastra et al., 2020%¢
Sridharan and

Sivaramakrishnan, 2018¢7

© 0 ©®© 0 OO ® 00
v © O

Sridharan and
Sivaramakrishnan, 202168

Stavropoulos et al., 2021¢°
Tan et al., 20207°

Tavelli et al., 20197

Tsai et al., 202072

Tu et al., 20107°

Urquhart et al., 201974
Walsh et al., 20197°

Wang et al., 20207¢

Zhao et al., 202077

Zymperdikas et al., 202078
©=low risk; ®=high risk; ¢ =unclear risk.

©® 000 00 0
© 00 0 ~~ 0 0 6 w

©

for ROBIS (p = 0.282). Second, the adherence to the
PRISMA-NMA guideline was evaluated among the
studies that: 0 - did not inform a reporting guideline
(n=9), 1 - followed PRISMA checklist (n = 25), and
2 - followed the PRISMA-NMA (n = 28) guideline.
The Kruskal-Wallis test was used. The mean scores
were 259 £2.85,26.1 + 3.60, and 27.0 + 3.07 (p = 0.435).

Finally, the following Spearman’s correlation
coefficients were found between the guideline and
the two tools: PRISMA-NMA vs. AMSTAR-2 rho:
0.586, p < 0.001; PRISMA-NMA vs. ROBIS rho: 0.547,
p <0.001; AMSTAR-2 vs. ROBIS rho: 0.671, p < 0.001,
showing a moderate correlation between PRISMA-
NMA adherence and methodological quality and risk

2 © ¢
2 ) &
© © ©
© © ©
© 2 ®
® © ©
© © ©
© © ©
© ® ©
© © ©
2 © ®

© ©

© 2
® ® ®
2 © O
® 2 ©
© © ©
2 © &)
2 © ®
® 2 ©
© © ©
© 2 2
© © ©
© © ©

of bias, as well as a moderate to strong correlation
between methodological quality and risk of bias.

Discussion

This is the first study to evaluate the
methodological quality and the risk of bias of
NMA in dentistry. The methodological quality
assessed by AMSTAR-2 varied among the 62
included studies, and although many were of
moderate quality (n = 37, 51.6%), assuming that the
systematic review provides an accurate summary
of the results of the available studies included in
the review, there is still a considerable portion of

Braz. Oral Res. 2023:37:e062 29
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studies with methodological flaws based on the
critical appraisal tool used (low quality n =17, 27.4%;
critically low quality n = 3, 4.8%). The low score
indicates that the review has a critical flaw and
may not provide an accurate and comprehensive
summary of the available studies that address the
question of interest'>. Moreover, the risk of bias
assessment of NMA with the ROBIS tool showed a
high risk of bias or concerns mainly for domains 1
and 2 that are related to the methodological aspects.
This finding is in line with the methodological
quality observed in the AMSTAR-2 instrument.
Indeed, in this study, a correlation coefficient of
0.671 was found between AMSTAR-2 and ROBIS, a
value that can be considered a moderate to strong
correlation. This finding is corroborated by a
previous study that also found a strong correlation
between AMSTAR-2 scores and overall domain
rating in ROBIS.*

The present investigation has shown how the
NMA approach can be used to improve clinical
data interpretation in dentistry. The NMA is a
promising approach to provide a comprehensive
and up-to-date presentation of the evidence on all
available management options for a health condition.
Currently, more and more NMA studies are being
conducted and an with any new instrument, there
is a learning curve in using and interpreting the
data. The adherence to reporting guidelines is one
of the aspects to be learned.

To better unsure transparency and integrity
in research, there is a clear recommendation that
all protocols for systematic reviews should be
submitted to registry platforms before they begin,
with essential information about its design and
conduction.® Nonetheless, protocols were registered
in only 58.1% of the included studies. Indeed, the
lack of proper registration of NMAs was one of the
main reasons for the high risk of bias observed in
domain 1 of the ROBIS tool. A moderate correlation
(rho < 0.6) was found between the AMSTAR-2 and
ROBIS tools and PRISMA-NMA adherence. It has
been shown previously shown that registration of
the systematic review protocol or working from a
previously established protocol improves the final
study report. However, the authors did not observe

30 Braz. Oral Res. 2023:37:e062

an association between protocol registration and
reduction in outcome reporting bias.®

The importance of a comprehensive and sensitive
literature search is also well established in systematic
reviews, and the adequacy of the literature search is
a critical domain in AMSTAR-2.5% A considerable
number of the NMA studies included in this review
limited the language for study selection and did not
perform the gray literature assessment and the hand
search for potentially relevant studies, resulting in
a selection bias of eligible studies.

Additionally, the studies reviewed here
had different methodological and publication
characteristics. Besides, 45.2% of the studies did not
show aspects aligned with current research integrity
practices, such as the use of the most appropriate
reporting guideline for systematic reviews with
network meta-analyses, the PRISMA extension
for NMA." This finding is in accordance with a
previous study that examined whether published
NMA papers follow reporting recommendations
and found that key reporting components of the
systematic review process were missing in most of
the NMA evaluated.?* Here, no differences in the
mean scores of PRISMA-NMA adherence were found
between studies that reported having followed or not
followed this guideline. It can be argued that this
guideline is relatively new, having been launched
in 2015. Nonetheless, only 6 of the included studies
were published in 2015 or earlier,**364657 which
does not justify the non-adherence to this extension
by the other 56 included studies. This finding also
raises an alert: reviews shouldn’t only report on the
application of a guideline, but also pay attention to
better adherence to each item.

On the other hand, the similarity among the
mean scores for PRISMA-NMA adherence among
those 3 categories can be most likely due to the
non-adherence in reporting the 5 new items of
the PRISMA-NMA extension." As some items of
the PRISMA-NMA could not be assessed in some
studies included here, it is believed that the results
might have been influenced. Overall, the geometry
of the network, the assessment of inconsistency in
the method section, the presentation of the network
structure, a summary of network geometry, and the
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exploration for inconsistency in the result section
were not clearly examined. The network geometry
of an NMA study is crucial as it provides clarity in
the presentation of the data. This makes it easier
for readers to understand and interpret the quality
and integrity of the review. For example, direct and
indirect comparisons for a given comparison are
shown in a graph when closed connections within
the network diagram result in a new geometric
figure, such as a triangle. On the other hand, open
connections may represent less reliable networks
since the results of the comparisons only come from
indirect comparisons.” In this sense, aspects related
to the reporting of statistical analysis are in great
need of improvement, especially the description
of the methods used to explore the geometry of
the treatment network and the potential biases
related to it, as well as the methods used to assess
inconsistency of direct and indirect evidence. A
better description of the NMA statistical methods
could be achieved by including a statistician on the
author team. Another PRISMA-NMA item with low
adherence was the assessment of the risk of bias
across studies.

Interestingly, the correlation coefficients between
adherence to the PRISMA-NMA checklist and results
from AMSTAR-2 and ROBIS tools indicated just a
moderate correlation. This can occur because the
AMSTAR-2 and ROBIS tools are qualitative in nature
and have fewer items/domains, where the absence
of a characteristic in the NMA studies can already
determine a negative score in that item/domain.
This is particularly evident when considering that
the cutoff points for the classification of quality/
risk of bias in these tools are not linear, but rather
are determined by the presence of items/domains
considered essential. For example, in the adaptation
performed here, a study with a score of 13.5 on
the AMSTAR-2 guide was classified as being of
a low quality, whereas a study with a score of 8.5
was classified as being of moderate quality (data
not shown). From these observations, it can once
again be assumed that better adherence to the
PRISMA-NMA should be sought when writing
NMA manuscripts to improve the reporting quality
of these studies. Also, knowledge of the available

tools to assess methodological quality and risk
of bias, as well as their characteristics, may help
authors in this task.

The use of GRADE combined with information
synthesis by the NMA facilitates structured evidence
summaries. Thus, itis a tool that helps physicians and
patients make decisions about health interventions
and provide them with certainty of the evidence. In
this investigation, only one third of the NMA studies
rated the certainty of generated evidence using the
GRADE approach. This finding is understandable
given the complex application of GRADE for NMA. In
this case, the GRADE must consider the certainty of
the direct and indirect evidence and their contribution
to the network estimate, including local incoherence
and imprecision.®#¢

This study has limitations, including a lack of
consideration of the scope of the systematic reviews. In
this study, only NMA reporting clinical outcomes that
are of great importance to researchers and clinicians
were included. Furthermore, clinical outcomes
impact evidence-based dentistry, and systematic
reviews of studies on healthcare interventions
are used extensively for clinical and health policy
decisions. Therefore, it is important for users to be
able to distinguish between high-quality and low-
quality reviews, once the increase in publications
of systematic reviews was accompanied by an
increase in poorly conducted, poorly reported, and/
or unnecessary studies.” In this sense, the results
of this investigation can contribute to a critical
appraisal of available NMAs and help readers better
understand the evidence.

This review showed that the number of NMA
publications has increase since 2010, with an
expressive increase in recent years. NMA is a
promising approach to provide a broad, complete, and
updated presentation of the evidence regarding all
the available intervention options in dentistry. This
might well represent a paradigm shift for systematic
reviews.® However, as with any new knowledge,
NMA in dentistry will require overcoming several
challenges, such as improving document reporting
and methodological quality to reduce the risk of
bias, indexing of the study type in databases, and
a consensus and discussion on terminology and
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standards for conducting and reporting.”® On the
other hand, despite their great relevance, NMAs
conduction and extrapolation of results to support
clinical practice strongly depends on well-conducted
primary studies®” and a clear and objective prior
review protocol. Corroborating these findings, the
NMA studies that applied the GRADE assessment
had, in general, low to very low certainty of evidence.
Therefore, NMAs should only be planned when there
is a sufficient body of evidence and sound studies.
If these premises cannot be met, it is suggested that
appropriate primary studies be conducted.

References

Conclusion

Considering methodological aspects, NMA studies
in dentistry had moderate quality and a high risk of bias
in several domains, especially those related to study
selection. The adherence to reporting guideline is also
questionable regarding the analysis of the available
data. These findings raise doubts about whether
systematic reviews of NMA should be conducted
without sufficient and adequate evidence and without
proper compliance with the criteria proposed in the
reporting and quality assessment tools.

1. Carrilho E, Dianiskova S, Guncu GN, Karakoca Nemli S, Melo P, Yamalik N. Practical Implementation of Evidence-Based Dentistry
Into Daily Dental Practice Through a Short Time Dependent Searching Method. J Evid Based Dent Pract. 2016 Mar;16(1):7-18.

https://doi.org/10.1016/j.jebdp.2015.12.001

2. Guyatt GH, Oxman AD, Schinemann HJ, Tugwell P, Knottnerus A. GRADE guidelines: a new series of articles in the Journal of Clinical
Epidemiology. J Clin Epidemiol. 2011 Apr;64(4):380-2. https://doi.org/10.1016/j.iclinepi.2010.09.011
3. Al Wattar BH, Zamora J, Khan KS. Informing treatment decisions through meta-analysis: to network or not2 Evid Based Med.

2017 Mar;22(1):12-5. https://doi.org/10.1136/ebmed-2016-110599

4. Tu YK, Needleman I, Chambrone L, Lu HK, Faggion CM Jr. A Bayesian network meta-analysis on comparisons of enamel

matrix derivatives, guided tissue regeneration and their combination therapies. J Clin Periodontol. 2012 Mar;39(3):303-14.

https://doi.org/10.1111/j.1600-051X.2011.01844.x

5. Brignardello-Petersen R, Murad MH, Walter SD, Mcleod S, Carrasco-Labra A, Rochwerg B, et al.; GRADE Working Group.
GRADE approach to rate the certainty from a network meta-analysis: avoiding spurious judgments of imprecision in sparse networks.
J Clin Epidemiol. 2019 Jan;105:60-7. https://doi.org/10.1016/|.jclinepi.2018.08.022

6. Brignardello-Petersen R, Bonner A, Alexander PE, Siemieniuk RA, Furukawa TA, Rochwerg B, et al.; GRADE Working Group. Advances
in the GRADE approach to rate the certainty in estimates from a network meta-analysis. J Clin Epidemiol. 2018 Jan;93:36-44.

https://doi.org/10.1016/j.iclinepi.2017.10.005

7. Lumley T. Network meta-analysis for indirect treatment comparisons. Stat Med. 2002 Aug;21(16):2313-24.

https://doi.org/10.1002/sim.1201

8. Buti J, Glenny AM, Worthington HV, Nieri M, Baccini M. Network meta-analysis of randomised controlled trials: direct and indirect
treatment comparisons. Eur J Oral Implantology. 2011;4(1):55-62. PMID:21594220
9. Brignardello-Petersen R, Johnston BC, Jadad AR, Tomlinson G. Using decision thresholds for ranking treatments in network meta-analysis
results in more informative rankings. J Clin Epidemiol. 2018 Jun;98:62-9. https://doi.org/10.1016/j.iclinepi.2018.02.008
10. Faltinsen EG, Storeba OJ, Jakobsen JC, Boesen K, Lange T, Gluud C. Network meta-analysis: the highest level of medical evidence?
BMJ Evid Based Med. 2018 Apr;23(2):56-9. https://doi.org/10.1136/bmijebm-2017-110887
11. Cote MP, Lubowitz JH, Brand JC, Rossi MJ. Understanding Network Meta-analysis (NMA) conclusions requires scrutiny
of methods and results: introduction to NMA and the geometry of evidence. arthroscopy. 2021 Jul;37(7):2013-6.

https://doi.org/10.1016/j.arthro.2021.04.070

12. Tonin FS, Rotta |, Mendes AM, Pontarolo R. Network meta-analysis: a technique to gather evidence from direct and indirect comparisons.
Pharm Pract (Granada). 2017;15(1):943. https://doi.org/10.18549/PharmPract.2017.01.943

13. Lee AW. Review of mixed treatment comparisons in published systematic reviews shows marked increase since 2009. J Clin Epidemiol.
2014 Feb;67(2):138-43. https://doi.org/10.1016/j.iclinepi.2013.07.014

14. Hutton B, Salanti G, Caldwell DM, Chaimani A, Schmid CH, Cameron C, et al. The PRISMA extension statement for reporting of

systematic reviews incorporating network meta-analyses of health care interventions: checklist and explanations. Ann Intern Med.

2015 Jun;162(11):777-84. hitps://doi.org/10.7326/M14-2385

32 Braz. Oral Res. 2023:37:e062



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Montagner AF, Angst PDM, Raggio DP, Van de Sande FH, Tedesco TK

. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR 2: a critical appraisal tool for systematic reviews

that include randomised or non-randomised studies of healthcare interventions, or both. BMJ. 2017 Sep;358:j4008.
https://doi.org/10.1136/bmj.j4008 PMID:28935701

. Whiting P, Savovi¢ J, Higgins JP, Caldwell DM, Reeves BC, Shea B, et al.; ROBIS group. ROBIS: A new tool to assess risk of bias in

systematic reviews was developed. J Clin Epidemiol. 2016 Jan;69:225-34. https://doi.org/10.1016/j.iclinepi.2015.06.005

. Ouzzani M, Hammady H, Fedorowicz Z, ElImagarmid A. Rayyan-a web and mobile app for systematic reviews. Syst Rev.

2016 Dec;5(1):210. https://doi.org/10.1186/513643-016-0384-4

. Al-Moraissi EA, Altairi NH, Abotaleb B, Al-Iryani G, Halboub E, Alakhali MS. What is the most effective rehabilitation method for

posterior maxillas with 4 to 8 mm of residual alveolar bone height below the maxillary sinus with implant-supported prostheses?
A frequentist network meta-analysis. J Oral Maxillofac Surg. 2019 Jan;77(1):70.e1-33. https://doi.org/10.1016/j.joms.2018.08.009

. Aldhohrah T, Mashrah MA, Wang Y. Effect of 2-implant mandibular overdenture with different attachments and loading protocols

on peri-implant health and prosthetic complications: a systematic review and network meta-analysis. J Prosthet Dent.

2022 Jun;127(6):832-44. https://doi.org/10.1016/j.prosdent.2020.12.016

Askar H, Krois J, Géstemeyer G, Schwendicke F. Secondary caries risk of different adhesive strategies and restorative

materials in permanent teeth: systematic review and network meta-analysis. J Dent. 2021 Jan;104:103541.
https://doi.org/10.1016/j.jdent.2020.103541

Barbato L, Kalemaj Z, Buti J, Baccini M, La Marca M, Duvina M, et al. Effect of surgical intervention for removal of mandibular third
molar on periodontal healing of adjacent mandibular second molar: a systematic review and bayesian network meta-analysis.

J Periodontol. 2016 Mar;87(3):291-302. https://doi.org/10.1902/jop.2015.150363

Barbato L, Selvaggi F, Kalemaj Z, Buti J, Bendinelli E, Marca M, et al. Clinical efficacy of minimally invasive surgical (MIS) and non-
surgical (MINST) treatments of periodontal intra-bony defect.: a systematic review and network meta-analysis of RCT’s. Clin Oral Investig.
2020 Mar;24(3):1125-35. https://doi.org/10.1007/s00784-020-03229-0

Barootchi S, Tavelli L, Zucchelli G, Giannobile WV, Wang HL. Gingival phenotype modification therapies on natural teeth: a network
meta-analysis. J Periodontol. 2020 Nov;91(11):1386-99. https://doi.org/10.1002/JPER.19-0715

Buti J, Baccini M, Nieri M, La Marca M, Pini-Prato GP. Bayesian network meta-analysis of root coverage procedures: ranking efficacy
and identification of best treatment. J Clin Periodontol. 2013 Apr;40(4):372-86. https://doi.org/10.1111/jcpe.12028

Cairo F, Pagliaro U, Buti J, Baccini M, Graziani F, Tonelli P, et al. Root coverage procedures improve patient aesthetics. A systematic
review and Bayesian network meta-analysis. J Clin Periodontol. 2016 Nov;43(11):965-75. https://doi.org/10.1111/jcpe.12603

Cairo F, Barootchi S, Tavelli L, Barbato L, Wang HL, Rasperini G, et al. Aesthetic-And patient-related outcomes following

root coverage procedures: A systematic review and network meta-analysis. J Clin Periodontol. 2020 Nov;47(11):1403-15.
https://doi.org/10.1111/jcpe. 13346

Camps-Font O, Rubianes-Porta L, Valmaseda-Castellén E, Jung RE, Gay-Escoda C, Figueiredo R. Comparison of external, internal flat-
to-flat, and conical implant abutment connections for implant-supported prostheses: A systematic review and network meta-analysis of
randomized clinical trials. J Prosthet Dent. 2021 Nov;:50022-3913(21)00529-1. https://doi.org/10.1016/|.prosdent.2021.09.029
Canellas JV, Fraga SR, Santoro MF, Netto JN, Tinoco EM. Intrasocket interventions to prevent alveolar osteitis after mandibular

third molar surgery: a systematic review and network meta-analysis. J Craniomaxillofac Surg. 2020 Sep;48(9):902-13.
https://doi.org/10.1016/j.jcms.2020.06.012

Canullo L, Pesce P, Antonacci D, Ravida A, Galli M, Khijmatgar S, et al. Soft tissue dimensional changes after alveolar ridge
preservation using different sealing materials: a systematic review and network meta-analysis. Clin Oral Investig. 2022 Jan;26(1):13-39.
https://doi.org/10.1007/s00784-021-04192-0

Cao R, Li Q, Chen Y, Yao M, Wu Q, Zhou H. Efficacy of locally-delivered statins adjunct to non-surgical periodontal therapy for chronic
periodontitis: a Bayesian network analysis. BMC Oral Health. 2019 Jun;19(1):105. https://doi.org/10.1186/512903-019-0789-2
Dreweck FD, Burey A, de Oliveira Dreweck M, Loguercio AD, Reis A. Adhesive strategies in cervical lesions: systematic

review and a network meta-analysis of randomized controlled trials. Clin Oral Investig. 2021 May;25(5):2495-510.
https://doi.org/10.1007/s00784-021-03844-5

Escribano M, Figuero E, Martin C, Tobias A, Serrano J, Roldan S, et al. Efficacy of adjunctive anti-plaque chemical agents: a systematic
review and network meta-analyses of the Turesky modification of the Quigley and Hein plague index. J Clin Periodontol.

2016 Dec;43(12):1059-73. https://doi.org/10.1111/jcpe.12616

Faggion CM Jr, Listl S, Frihauf N, Chang HJ, Tu YK. A systematic review and Bayesian network meta-analysis of randomized

clinical trials on non-surgical treatments for peri-implantitis. J Clin Periodontol. 2014 Oct;41(10):1015-25.
https://doi.org/10.1111/jcpe.12292

Falci SG, Souza GM, Fernandes IA, Galvéo EL, Al-Moraissi EA. Complications after different methods for fixation of mandibular

angle fractures: network meta-analysis of randomized controlled trials. Int J Oral Maxillofac Implants. 2021 Nov;50(11):1450-63.
https://doi.org/10.1016/j.ilom.2021.02.009

Braz. Oral Res. 2023:37:e062 33



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Methodological quality of network meta-analysis in dentistry: a meta-research

Figuero E, Herrera D, Tobfas A, Serrano J, Roldén S, Escribano M, et al. Efficacy of adjunctive anti-plaque chemical agents in managing
gingivitis: A systematic review and network meta-analyses. J Clin Periodontol. 2019 Jul;46(7):723-39. https://doi.org/10.1111/jcpe.13127
Graziani F, Gennai S, Roldén S, Discepoli N, Buti J, Madianos P, et al. Efficacy of periodontal plastic procedures in the treatment of
multiple gingival recessions. J Clin Periodontol. 2014 Apr;41 Suppl 15:563-76. https://doi.org/10.1111/jcpe. 12172

Hu ML, Zheng G, Lin H, Li N, Zhao PF, Han JM. Network meta-analysis of the treatment efficacy of different lasers for peri-implantitis.
Lasers Med Sci. 2021 Apr;36(3):619-29. https://doi.org/10.1007/s10103-020-03101-3

Hu H, Feng C, Jiang Z, Wang L, Shrestha S, Yan J, et al. Effectiveness of remineralizing agents in the prevention and reversal of
orthodontically induced white spot lesions: a systematic review and network meta-analysis. Clin Oral Investig. 2020 Dec;24(12):4153-67.
https://doi.org/10.1007/s00784-020-03610-z

locca O, Farcomeni A, Pardifias Lopez S, Talib HS. Alveolar ridge preservation after tooth extraction: a Bayesian Network
meta-analysis of grafting materials efficacy on prevention of bone height and width reduction. J Clin Periodontol. 2017 Jan;44(1):104-14.
https://doi.org/10.1111/jcpe.12633

Jepsen S, Gennai S, Hirschfeld J, Kalemaj Z, Buti J, Graziani F. Regenerative surgical treatment of furcation defects: a systematic
review and Bayesian network meta-analysis of randomized clinical trials. J Clin Periodontol. 2020 Jul;47(S22 Suppl 22):352-74.
https://doi.org/10.1111/jcpe.13238

Jia L, Jia J, Xie M, Zhang X, Li T, Shi L, et al. Clinical attachment level gain of lasers in scaling and root planing of chronic

periodontitis: a network meta-analysis of randomized controlled clinical trials. Lasers Med Sci. 2020 Mar;35(2):473-85.
https://doi.org/10.1007/s10103-019-02875-5

Jia L, Jia J, Wu M, Li T, Zhao C, Shi H, et al. Probing depth reduction of laser application in periodontal therapy: a network
meta-analysis. Lasers Med Sci. 2022 Mar;37(2):1217-26. https://doi.org/10.1007/s10103-021-03376-0

John MT, Michalowicz BS, Kotsakis GA, Chu H. Network meta-analysis of studies included in the Clinical Practice Guideline on the
nonsurgical treatment of chronic periodontitis. J Clin Periodontol. 2017 Jun;44(6):603-11. https://doi.org/10.1111/jcpe.12726

Kotsakis GA, Lian Q, loannou AL, Michalowicz BS, John MT, Chu H. A network meta-analysis of interproximal oral hygiene methods in
the reduction of clinical indices of inflammation. J Periodontol. 2018 May;89(5):558-70. https://doi.org/10.1002/JPER.17-0368

Krois J, Géstemeyer G, Reda S, Schwendicke F. Sealing or infiltrating proximal carious lesions. J Dent. 2018 Jul;74:15-22.
https://doi.org/10.1016/j.jdent.2018.04.026

Lin PY, Chen HS, Wang YH, Tu YK. Primary molar pulpotomy: a systematic review and network meta-analysis. J Dent.

2014 Sep;42(9):1060-77. https://doi.org/10.1016/j.ident.2014.02.001

Shen Loo Y, Yee Wong T, Veettil SK, Se Wong P, Gopinath D, Mooi Ching S, et al. Antifungal agents in preventing oral candidiasis in
clinical oncology: A network meta-analysis. Oral Dis. 2021 Oct;27(7):1631-43. https://doi.org/10.1111/0di.13588

MacDonald L, Zanjir M, Laghapour Lighvan N, Costa BR, Suri S, Azarpazhooh A. Efficacy and safety of different interventions to
accelerate maxillary canine retraction following premolar extraction: a systematic review and network meta-analysis. Orthod Craniofac
Res. 2021 Feb;24(1):17-38. https://doi.org/10.1111/0cr.12409

Manchanda S, Sardana D, Liu P, Lee GH, Li KY, Lo EC, et al. Topical fluoride to prevent early childhood caries: systematic review with
network meta-analysis. J Dent. 2022 Jan;116:103885. https://doi.org/10.1016/j.jdent.2021.103885

Maran BM, Ziegelmann PK, Burey A, de Paris Matos T, Loguercio AD, Reis A. Different light-activation systems associated

with dental bleaching: a systematic review and a network meta-analysis. Clin Oral Investig. 2019 Apr;23(4):1499-512.
https://doi.org/10.1007/s00784-019-02835-x

Moraschini V, Calasans-Maia MD, Dias AT, Formiga MC, Sartoretto SC, Sculean A, et al. Effectiveness of connective tissue graft
substitutes for the treatment of gingival recessions compared with coronally advanced flap: a network meta-analysis.

Clin Oral Investig. 2020 Oct;24(10):3395-406. https://doi.org/10.1007/s00784-020-03547-3

Moraschini V, Kischinhevsky IC, Sartoretto SC, Shibli JA, Dias AT, Sacco R, et al. Is there any biomaterial substitute for peri-implant
soft tissue phenotype modification? A network meta-analysis of the appraisal literature. Int J Oral Maxillofac Implants.

2022 Apr;51(4):526-34. https://doi.org/10.1016/j.ijom.2021.07.005

Muniz FW, Zanatta FB, Mufioz MD, Aguiar LM, Silva FH, Montagner AF. Antiplaque and antigingivitis efficacy of medicated and
non-medicated sugar-free chewing gum as adjuncts to toothbrushing: systematic review and network meta-analysis. Clin Oral Investig.
2022 Feb;26(2):1155-72. https://doi.org/10.1007/s00784-021-04264-1

Natto ZS, Yaghmoor W, Bannuru RR, Nevins M. Identification and Efficacy Ranking of Allograft and Xenograft for Extraction and Ridge
Preservation Procedures. Int J Periodont Restor Dent. 2017;37(5):€253-60. https://doi.org/10.11607/prd.3323

Panda S, Khijmatgar S, Das M, Arbildo-Vega H, Del Fabbro M. Recombinant human derived growth and differentiating factors

in treatment of periodontal intrabony defects: systematic review and network meta-analysis. J Tissue Eng Regen Med.

2021 Nov;15(11):900-14. https://doi.org/10.1002/term.3236

Panda S, Khijmatgar S, Arbildo-Vega H, Das AC, Kumar M, Das M, et al. Stability of biomaterials used in adjunct to coronally advanced
flap: A systematic review and network meta-analysis. Clin Exp Dent Res. 2022 Feb;8(1):421-38. https://doi.org/10.1002/cre2.461

34 Braz. Oral Res. 2023:37:e062



57.

58.

59.

60.

62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

73.

74.

75.

76.

77.

78.

Montagner AF, Angst PDM, Raggio DP, Van de Sande FH, Tedesco TK

Peng H, Chen BB, Chen L, Chen YP, Liu X, Tang LL, et al. A network meta-analysis in comparing prophylactic treatments of
radiotherapy-induced oral mucositis for patients with head and neck cancers receiving radiotherapy. Oral Oncol. 2017 Dec;75:89-94.
https://doi.org/10.1016/j.oraloncology.2017.11.001

Pires CW, Pedrotti D, Lenzi TL, Soares FZ, Ziegelmann PK, Rocha RO. Is there a best conventional material for restoring posterior primary
teeth? A network meta-analysis. Braz Oral Res. 2018 Mar;32(0):e10. https://doi.org/10.1590/1807-3107bor-2018.vol32.0010

Rabelo CC, Feres M, Gongalves C, Figueiredo LC, Faveri M, Tu YK, et al. Systemic antibiotics in the treatment of aggressive
periodontitis. A systematic review and a Bayesian Network meta-analysis. J Clin Periodontol. 2015 Jul;42(7):647-57.
https://doi.org/10.1111/jcpe.12427

Rajesh Kashyap R, Shanker Kashyap R. Herbal derivatives in the management of mouth opening in oral submucous fibrosis: a network
meta-analysis. Oral Dis. 2021 Oct;27(7):1606-15. https://doi.org/10.1111/0di.13544

. Ramanauskaite E, Moraschini V, Machiulskiene V, Sculean A. Clinical efficacy of single and multiple applications of antimicrobial

photodynamic therapy in periodontal maintenance: a systematic review and network meta-analysis. Photodiagn Photodyn Ther.
2021 Dec;36:102435. https://doi.org/10.1016/j.pdpdt.2021.102435

Romandini M, De Tullio |, Congedi F, Kalemaj Z, D’Ambrosio M, Lafori A, et al. Antibiotic prophylaxis at dental implant placement:
which is the best protocol? A systematic review and network meta-analysis. J Clin Periodontol. 2019 Mar;46(3):382-95.
https://doi.org/10.1111/jcpe.13080

Schwendicke F, Géstemeyer G, Blunck U, Paris S, Hsu LY, Tu YK. Directly Placed Restorative Materials: Review and Network Meta-
analysis. J Dent Res. 2016 Jun;95(6):613-22. https://doi.org/10.1177/0022034516631285

Schwendicke F, Walsh T, Lamont T, Al-Yaseen W, Bjerndal L, Clarkson JE, et al. Interventions for treating cavitated or dentine carious
lesions. Cochrane Database Syst Rev. 2021 Jul;7(7):CD013039. https://doi.org/10.1002/14651858.CD013039.pub2

Sebastian B, Bhuvaraghan A, Thiruvenkatachari B. Orthodontic space closure in sliding mechanics: a systematic review and meta-
analysis. Eur J Orthod. 2022 Mar;44(2):210-25. https://doi.org/10.1093/ejo/cjab047

Sivaramakrishnan G, Sridharan K. Photodynamic therapy for the treatment of peri-implant diseases: a network meta-analysis of
randomized controlled trials. Photodiagn Photodyn Ther. 2018 Mar;21:1-9. https://doi.org/10.1016/j.pdpdt.2017.10.013

Sgolastra F, Petrucci A, Ciarrocchi |, Masci C, Spadaro A. Adjunctive systemic antimicrobials in the treatment of chronic periodontitis:
a systematic review and network meta-analysis. J Periodontal Res. 2021 Apr;56(2):236-48. https://doi.org/10.1111/jre. 12821
Sridharan K, Sivaramakrishnan G. Pharmacological interventions for treating sialorrhea associated with neurological

disorders: a mixed treatment network meta-analysis of randomized controlled trials. J Clin Neurosci. 2018 May;51:12-7.
https://doi.org/10.1016/j.jocn.2018.02.011

Sridharan K, Sivaramakrishnan G. Interventions for oral lichen planus: a systematic review and network meta-analysis of randomized
clinical trials. Aust Dent J. 2021 Sep;66(3):295-303. https://doi.org/10.1111/adj.12835

Stavropoulos A, Bertl K, Spineli LM, Sculean A, Cortellini P, Tonetti M. Medium- and long-term clinical benefits of periodontal
regenerative/reconstructive procedures in intrabony defects: systematic review and network meta-analysis of randomized controlled
clinical studies. J Clin Periodontol. 2021 Mar;48(3):410-30. https://doi.org/10.1111/jcpe.13409

. Tan OL, Safii SH, Razali M. Clinical efficacy of single application local drug delivery and adjunctive agents in

nonsurgical periodontal therapy: a systematic review and network meta-analysis. Pharmaceutics. 2020 Nov;12(11):1086.
https://doi.org/10.3390/pharmaceutics12111086

Tavelli L, Barootchi S, Cairo F, Rasperini G, Shedden K, Wang HL. The effect of time on root coverage outcomes: a network meta-
analysis. J Dent Res. 2019 Oct;98(11):1195-203. https://doi.org/10.1177/0022034519867071

Tsai SJ, Ding YW, Shih MC, Tu YK. Systematic review and sequential network meta-analysis on the efficacy of periodontal regenerative
therapies. J Clin Periodontol. 2020 Sep;47(9):1108-20. https://doi.org/10.1111/jcpe.13338

Tu YK, Woolston A, Faggion CM Jr. Do bone grafts or barrier membranes provide additional treatment effects for infrabony lesions
treated with enamel matrix derivatives? A network meta-analysis of randomized-controlled trials. J Clin Periodontol.

2010 Jan;37(1):59-79. https://doi.org/10.1111/j.1600-051X.2009.01499.x

Urquhart O, Tampi MP, Pilcher L, Slayton RL, Araujo MW, Fontana M, et al. Nonrestorative treatments for caries: systematic review and
network meta-analysis. J Dent Res. 2019 Jan;98(1):14-26. https://doi.org/10.1177/0022034518800014

Walsh T, Worthington HV, Glenny AM, Marinho VC, Jeroncic A. Fluoride toothpastes of different concentrations for preventing dental
caries. Cochrane Database Syst Rev. 2019 Mar;3(3):CD007868. https://doi.org/10.1002/14651858.CD007868.pub3

Wang CY, Yang YH, Li H, Lin PY, Su YT, Kuo MY, et al. Adjunctive local treatments for patients with residual pockets during

supportive periodontal care: a systematic review and network meta-analysis. J Clin Periodontol. 2020 Dec;47(12):1496-510.
https://doi.org/10.1111/jcpe.13379

Zhao P, Song X, Nie L, Wang Q, Zhang P, Ding Y, et al. Efficacy of adjunctive photodynamic therapy and lasers in the

non-surgical periodontal treatment: a Bayesian network meta-analysis. Photodiagn Photodyn Ther. 2020 Dec;32:101969.
https://doi.org/10.1016/j.pdpdt.2020.101969

Braz. Oral Res. 2023:37:e062 35



Methodological quality of network meta-analysis in dentistry: a meta-research

79. Zymperdikas VF, Yavropoulou MP, Kaklamanos EG, Papadopoulos MA. Bisphosphonates as supplement to dental treatment: a network

meta-analysis. J Dent Res. 2021 Apr;100(4):341-51. https://doi.org/10.1177/0022034520972945

80. Pieper D, Puliak L, Gonzdlez-Lorenzo M, Minozzi S. Minor differences were found between AMSTAR 2 and ROBIS in the

8

=

assessment of systematic reviews including both randomized and nonrandomized studies. J Clin Epidemiol. 2019 Apr;108:26-33.
https://doi.org/10.1016/j.iclinepi.2018.12.004

. Booth A, Clarke M, Dooley G, Ghersi D, Moher D, Petticrew M, et al. The nuts and bolts of PROSPERO: an international prospective
register of systematic reviews. Syst Rev. 2012 Feb;1(1):2. https://doi.org/10.1186/2046-4053-1-2

82. Dos Santos MB, Agostini BA, Bassani R, Pereira GK, Sarkis-Onofre R. Protocol registration improves reporting quality of systematic

reviews in dentistry. BMC Med Res Methodol. 2020 Mar;20(1):57. https://doi.org/10.1186/s12874-020-00939-7

83. Higgins J., Green S. Cochrane handbook for systematic reviews of interventions Version 5.1.0 The Cochrane Collaboration; 2011.

84. Lee DW, Shin IS. Critical quality evaluation of network meta-analyses in dental care. J Dent. 2018 Aug;75:7-11.

https://doi.org/10.1016/j.jdent.2018.05.010

85. Brignardello-Petersen R, Izcovich A, Rochwerg B, Florez ID, Hazlewood G, Alhazanni W, et al.; GRADE working group. GRADE

approach to drawing conclusions from a network meta-analysis using a partially contextualised framework. BMJ. 2020 Nov;371:m3907.
https://doi.org/10.1136/bm|.m3907

86. Puhan MA, Schinemann HJ, Murad MH, Li T, Brignardello-Petersen R, Singh JA, et al. A GRADE Working Group approach

8

~N

for rating the quality of treatment effect estimates from network meta-analysis. BMJ. 2014 Sep;349 sep24 5:95630.
https://doi.org/10.1136/bm{.g5630

loannidis JP. The mass production of redundant, misleading, and conflicted systematic reviews and meta-analyses. Milbank Q.
2016 Sep;94(3):485-514. https://doi.org/10.1111/1468-0009.12210

88. Vandvik PO, Brignardello-Petersen R, Guyatt GH. Living cumulative network meta-analysis to reduce waste in research: a paradigmatic

shift for systematic reviews? BMC Med. 2016 Mar;14(1):59. https://doi.org/10.1186/s12916-016-0596-4

36 Braz. Oral Res. 2023:37:e062



