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Methodological Quality Assessment of
Meta-analyses in Endodontics
Sereen Kattan, BDS, MS, Su-Min Lee, DDS, MS, DScD, Meetu R. Kohli, BDS, DMD,
Frank C. Setzer, DMD, PhD, MS, and Bekir Karabucak, DMD, MS

Abstract
Introduction: The objectives of this review were to
assess the methodological quality of published meta-
analyses related to endodontics using the assessment
of multiple systematic reviews (AMSTAR) tool and to
provide a follow-up to previously published reviews.
Methods: Three electronic databases were searched
for eligible studies according to the inclusion and exclu-
sion criteria: Embase via Ovid, The Cochrane Library, and
Scopus. The electronic search was amended by a hand
search of 6 dental journals (International End-
odontic Journal; Journal of Endodontics;
Australian Endodontic Journal; Oral Surgery,
Oral Medicine, Oral Pathology, Oral Radi-
ology; Endodontics and Dental Traumatology;
and Journal of Dental Research). The searches
were conducted to include articles published after July
2009, and the deadline for inclusion of the meta-
analyses was November 30, 2016. The AMSTAR assess-
ment tool was used to evaluate the methodological
quality of all included studies. Results: A total of 36 re-
ports of meta-analyses were included. The overall qual-
ity of the meta-analyses reports was found to be
medium, with an estimated mean overall AMSTAR score
of 7.25 (95% confidence interval, 6.59–7.90). The most
poorly assessed areas were providing an a priori design,
the assessment of the status of publication, and publica-
tion bias. Conclusions: In recent publications in the
field of endodontics, the overall quality of the reported
meta-analyses is medium according to AMSTAR. (J En-
dod 2018;44:22–31)

Key Words
Assessment of multiple systematic reviews, endodon-
tics, meta-analysis, methodologic quality

Systematic reviews and
meta-analyses (SRs/

MAs) are on the highest
level of the evidence hier-
archy scale in medical sci-
ence (1). SRs/MAs have
become the benchmark
for assessing and summa-
rizing applied health
research and are often used for decisionmaking in health care (2). However, the quality
of SRs/MAs has received relatively little attention. The quality of systematic reviews with
major methodological flaws can lead to false conclusions about evidence, which might
have a negative impact on decision-making processes.

Several tools have been developed to assess the methodological quality of
SRs/MAs. One measurement tool for the assessment of multiple systematic reviews
(AMSTAR) was created based on the most commonly used instruments in the literature
(3). The AMSTAR tool assesses 11 relevant methodology domains directly related to the
necessary steps to be taken when performing a systematic review. The authors of the
AMSTAR checklist explicitly stated the rationale for the inclusion of each item with clear
definitions and guidance on the use of the items to evaluate a systematic review. All def-
initions are listed in Table 1. AMSTAR checklist items are presented in the form of ques-
tions, with possible responses of yes (item/question fully addressed), no (item/question
not addressed), cannot answer (not enough information to answer the question), and
not applicable. As a result, the quality of the investigated methodology of an individual
SR/MA gets a cumulative numeric value from 0 to 11. AMSTAR characterizes quality at
3 levels: high, medium, and low. It has been shown to have a good inter-rater agree-
ment, test-retest reliability, construct validity, and feasibility to assess the quality of sys-
tematic reviews, performing equally or better than similar tools in these areas (4).
Furthermore, AMSTAR has been endorsed as the best way to assess the methodological
quality of SRs/MAs by the Canadian Agency for Drugs and Technologies in Health (5).

Various studies across the medical specialties have exposed weaknesses in the
quality of SRs/MAs by applying this tool (6–9). In endodontics, the overall quality of
reports of meta-analyses published between January 1, 2001, and July 31, 2009, was
evaluated using AMSTAR (10). The results indicated that the overall quality of reports
addressing topics related to endodontics is generally high with an AMSTAR score of 8.33
out of 11. It has been speculated that the high quality of reporting might be because of
the strict implementation of well-accepted guidelines such as the Quality of Reporting of
Meta-Analyses statement to improve the quality of reports (10).

The aims of this review were to assess the methodological quality of meta-analyses
related to endodontics published between August 1, 2009, and November 30, 2016,
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Significance
The overall quality of the reported meta-analyses
(from August 1, 2009–November 30, 2016) was
found to be medium, with an AMSTAR score of
7.25 out of 11. There are clear needs for authors'
self-evaluation and incorporation of the AMSTAR
checklist for the reviewprocess before publication.
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TABLE 1. A Measurement Tool to Assess Systematic Reviews (AMSTAR) Score Results

AMSTAR question
Yes (item/question
fully addressed) (%)

Cannot answer (not
enough information to

answer the question) (%)
No (item/question
not addressed) (%)

Not
applicable (%)

1. Was an ‘‘a priori’’ design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
Note: need to refer to a protocol, ethics approval, or predetermined/a priori
published research objectives to score a ‘‘yes.’’

10/36 (27.8) 0/36 (0) 26/36 (72.2) 0/36 (0)

2. Was there duplicate study selection and data extraction? There should be at least 2
independent data extractors and a consensus procedure for disagreements should
be in place.
Note: 2 people do study selection, 2 people do data extraction, consensus process or
one person checks the other’s work.

36/36 (100) 0/36 (0) 0/36 (0) 0/36 (0)

3. Was a comprehensive literature search performed? At least 2 electronic sources
should be searched. The report must include years and databases used (eg, Central,
Embase, andMEDLINE). Key words and/or Medical Subject Headings terms must be
stated and where feasible the search strategy should be provided. All searches
should be supplemented by consulting current contents, reviews, textbooks,
specialized registers, or experts in the particular field of study and by reviewing the
references in the studies found.
Note: If at least 2 sources + 1 supplementary strategy used, select ‘‘yes’’ (Cochrane
register/Central counts as 2 sources; a grey literature search counts as
supplementary).

33/36 (91.67) 0/36 (0) 3/36 (8.33) 0/36 (0)

4. Was the status of publication (ie, gray literature) used as an inclusion criterion? The
authors should state that they searched for reports regardless of their publication
type. The authors should state whether or not they excluded any reports (from the
systematic review), based on their publication status, language, etc.
Note: If review indicates that there was a search for ‘‘gray literature’’ or
‘‘unpublished literature’’ indicate ‘‘yes.’’ SINGLE database, dissertations, conference
proceedings, and trial registries are all considered gray for this purpose. If searching
a source that contains both gray and nongray, must specify that they were
searching for gray/unpublished lit.

13/36 (36.11) 0/36 (0) 23/36 (68.89) 0/36 (0)

5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
Note: acceptable if the excluded studies are referenced. If there is an electronic link
to the list but the link is dead, select ‘‘no.’’

19/36 (52.78) 0/36 (0) 17/36 (47.22) 0/36 (0)

6. Were the characteristics of the included studies provided? In an aggregated form
such as a table, data from the original studies should be provided on the
participants, interventions, and outcomes. The ranges of characteristics in all the
studies analyzed (eg, age, race, sex, relevant socioeconomic data, disease status,
duration, severity, or other diseases) should be reported.
Note: acceptable if not in table format as long as they are described as above.

35/36 (97.22) 0/36 (0) 1/36 (2.78) 0/36 (0)

7. Was the scientific quality of the included studies assessed and documented? ‘‘A
priori’’ methods of assessment should be provided (eg, for effectiveness studies if
the author[s] chose to include only randomized, double-blind, placebo-controlled
studies, or allocation concealment as inclusion criteria); for other types of studies,
alternative items will be relevant.
Note: can include use of a quality scoring tool or checklist (eg, Jadad scale, risk of
bias, sensitivity analysis, etc) or a description of quality items, with some kind of
result for EACH study (‘‘low’’ or ‘‘high’’ is fine, as long as it is clear which studies
scored ‘‘low’’ and which scored ‘‘high’’; a summary score/range for all studies is not
acceptable).

25/36 (69.44) 0/36 (0) 11/36 (30.56) 0/36 (0)
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TABLE 1. (continued)

AMSTAR question
Yes (item/question
fully addressed) (%)

Cannot answer (not
enough information to

answer the question) (%)
No (item/question
not addressed) (%)

Not
applicable (%)

8. Was the scientific quality of the included studies used appropriately in formulating
conclusions? The results of the methodological rigor and scientific quality should
be considered in the analysis and the conclusions of the review and explicitly stated
in formulating recommendations.
Note: might say something such as ‘‘the results should be interpreted with caution
due to poor quality of included studies’’ Cannot score ‘‘yes’’ for this question if
scored ‘‘no’’ for question 7.

19/36 (52.78) 0/36 (0) 17/36 (47.22) 0/36 (0)

9. Were the methods used to combine the findings of studies appropriate? For the
pooled results, a test should be done to ensure the studies were combinable to
assess their homogeneity (ie, chi-square test for homogeneity, I2). If heterogeneity
exists, a randomeffectsmodel should be used and/or the clinical appropriateness of
combining should be taken into consideration (ie, is it sensible to combine?).
Note: indicate ‘‘yes’’ if they mention or describe heterogeneity (ie, if they explain
that they cannot pool because of heterogeneity/variability between interventions).

34/36 (94.44) 0/36 (0) 2/36 (5.56) 0/36 (0)

10.Was the likelihood of publication bias assessed? An assessment of publication bias
should include a combination of graphic aids (eg, funnel plot and other available
tests) and/or statistical tests (eg, Egger regression test and Hedges-Olken).
Note: if no test values or funnel plot included, score ‘‘no’’. Score ‘‘yes’’ if mentions
that publication bias could not be assessed because there were fewer than 10
included studies.

14/36 (38.89) 0/36 (0) 22/36 (61.11) 0/36 (0)

11. Was the conflict of interest included? Potential sources of support should be
clearly acknowledged in both the systematic review and the included studies.
Note: to get a ‘‘yes,’’ must indicate source of funding or support for the systematic
review AND for each of the included studies.

23/36 (63.89) 0/36 (0) 13/36 (36.11) 0/36 (0)
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TABLE 2. Search Strategy to Identify Meta-analyses in Endodontics Using Embase Ovid MEDLINE
1 endodontics.mp. or exp Endodontics/ 25506
2 Dental pulp.mp. or exp Dental Pulp/ 24131
3 dental pulp cavity.mp. or exp Dental Pulp Cavity/ 7500
4 dental pulp diseases.mp. or exp Dental Pulp Diseases/ 9978
5 dental pulp test.mp. or exp Dental Pulp Test/ 975
6 Periapical diseases.mp. or exp Periapical Diseases/ 6725
7 ‘‘root canal filling materials’’.mp. or exp ‘‘Root Canal Filling Materials’’/ 6762
8 ‘‘root canal’’.mp. 23736
9 exp Pulpectomy/or exp ‘‘Pulp Capping and Pulpectomy Agents’’/or pulpectomy.mp. 1382
10 exp ‘‘Root Canal Obturation’’/or exp Retrograde Obturation/or obturation.mp. 5505
11 retrogradefilling.mp. 397
12 pulpotomy.mp. or exp Pulpotomy/ 1450
13 guttapercha.mp. or exp Gutta-Percha/ 3070
14 thermofil.mp. 1
15 ultrafil.mp. 41
16 ‘‘root canal therapy’’.mp. or exp ‘‘Root Canal Therapy’’/ 18845
17 toothapex.mp. or exp Tooth Apex/ 2442
18 toothroot.mp. or exp ‘‘Tooth Root’’/ 14301
19 exp Tooth Replantation/or ‘‘root replantation’’.mp. 1882
20 apicoectomy.mp. or exp Apicoectomy/ 1551
21 ‘‘root end surgery’’.mp. 18
22 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 57111
23 limit 22 to (English language and humans and yr = ‘‘2009 -Current’’) 9908
24 limit 23 to meta-analysis 57
25 limit 23 to systematic reviews 249
26 25 not 24 192

# Search statement Results

Cochrane Library
1 Endodontic 2079
2 Dental pulp 1450
3 Pulpectomy 137
4 Pulpotomy 185
5 Apicoectomy 104
6 Tooth replantation 25
7 Root end surgery 374
8 Retrograde obturation 94
9 #1 or#2 or#3 or#4 or#5 or#6 or#7 or#8 Publication Year from 2009 to 2016 331

# Search statement Results

Scopus
1 TITLE-ABS-KEY (endodontics) 29,522
2 TITLE-ABS-KEY (‘‘root canal therapy’’) 12,423
3 TITLE-ABS-KEY (‘‘pulp pulp’’) 109
4 TITLE-ABS-KEY (‘‘periapical disease’’) 5,704
5 TITLE-ABS-KEY (‘‘root canal filling materials’’) 5,954
6 TITLE-ABS-KEY (‘‘root canal’’) 28,405
7 TITLE-ABS-KEY (‘‘obturation’’) 6,234
8 TITLE-ABS-KEY (‘‘gutta percha’’) 3,928
9 TITLE-ABS-KEY (‘‘retrograde filling’’) 543
10 TITLE-ABS-KEY (pulpectomy) 1,467
11 TITLE-ABS-KEY (pulpotomy) 1,610
12 TITLE-ABS-KEY (‘‘root end surgery’’) 38
13 TITLE-ABS-KEY (‘‘tooth replantation’’) 1,914
14 TITLE-ABS-KEY (apicoectomy) 1,616
15 TITLE-ABS-KEY (root replantation) 1,332
16 TITLE-ABS-KEY (#1 AND#2 AND#3 AND#4 AND#5 AND#6 AND#7 AND#8 AND#9 AND#10 AND#11 AND#12

AND#13 AND#14 AND#15)
6,043

17 TITLE-ABS-KEY (#1 AND#2 AND#3 AND#4 AND#5 AND#6 AND#7 AND#8 AND#9 AND#10 AND#11 AND#12
AND#13 AND#14 AND#15) AND (LIMIT-TO ( PUBYEAR, 2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO
(PUBYEAR, 2014) OR LIMIT-TO (PUBYEAR, 2013) OR LIMIT-TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR,
2011) OR LIMIT-TO (PUBYEAR, 2010) OR LIMIT-TO (PUBYEAR, 2009) )

2,326

18 TITLE-ABS-KEY (#1 AND#2 AND#3 AND#4 AND#5 AND#6 AND#7 AND#8 AND#9 AND#10 AND#11 AND#12
AND#13 AND#14 AND#15) AND (LIMIT-TO ( PUBYEAR, 2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO
(PUBYEAR, 2014) OR LIMIT-TO (PUBYEAR, 2013) OR LIMIT-TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR,
2011) OR LIMIT-TO (PUBYEAR, 2010) OR LIMIT-TO (PUBYEAR, 2009) ) AND (LIMIT-TO ( LANGUAGE,
‘‘English’’) )

1,749

19 TITLE-ABS-KEY (#1 AND#2 AND#3 AND#4 AND#5 AND#6 AND#7 AND#8 AND#9 AND#10 AND#11 AND#12
AND#13 AND#14 AND#15) AND (LIMIT-TO ( PUBYEAR, 2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO
(PUBYEAR, 2014) OR LIMIT-TO (PUBYEAR, 2013) OR LIMIT-TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR,
2011) OR LIMIT-TO (PUBYEAR, 2010) OR LIMIT-TO (PUBYEAR, 2009) ) AND (LIMIT-TO ( LANGUAGE,
‘‘English’’) )

1,540

(continued )
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using the AMSTAR tool and to provide a follow-up to the previously pub-
lished review by Suebnukarn et al (10).

Materials and Methods
Literature Search

Three electronic databases were searched for meta-analyses
related to endodontics (Embase via Ovid, The Cochrane Library, and
Scopus). A specific strategy for each database was developed with the
help of an experienced librarian. Table 2 details the search strategy
for Embase. Hand searches involved reviewing the table of contents
for every issue of 6 journals (International Endodontic Journal; Jour-
nal of Endodontics; Australian Endodontic Journal; Oral Surgery,
Oral Medicine, Oral Pathology, Oral Radiology; Endodontics and
Dental Traumatology; and Journal of Dental Research) within the
same time period.

Literature Screening and Study Selection
After a review of the initial search results, a number of articles were

collected and further selected based on the following inclusion and
exclusion criteria:

1. The study addressed an issue related to endodontics.
2. The study was limited to human subjects.
3. The meta-analyses used statistical methods to produce a summary

result.
4. The report was published in English.
5. The report of the study was first published on August 1, 2009, and

November 30, 2016.

The exclusion criteria included the following:

1. Studies that failed to meet these inclusion criteria.
2. Studies for which full text was not available.
3. Studies that reported duplicate data.

According to the predetermined inclusion criteria, 2 reviewers
(S.K. and S.L.) independently screened all search results by title and ab-
stract. Subsequently, if at least 1 of the 2 reviewers deemed an article
potentially relevant, the full-text version was obtained. Final inclusion
for AMSTAR assessment after full-text review was resolved by discussion
and consulting with a third reviewer (B.K.) if an initial agreement had
not been reached. Finally, all included studies underwent data extrac-
tion and quality assessment.

Data Extraction and Quality Assessment
Data were extracted from each included study (such as the name

of the author, year of publication, journal, and number of studies
included in the meta-analysis) to create a table of evidence. The quality
of the included studies was assessed independently by 2 reviewers (S.K.
and S.L.) using the AMSTAR tool; any disagreements were resolved by
discussion and consulting with a third reviewer (B.K.). Reviewers
scored the compliance of each report with all 11 AMSTAR criteria
including the provision of an a priori design, duplicate study selection

and data extraction, comprehensive literature search, publication status
used as an inclusion criterion, listing of included and excluded studies,
provision of characteristics of included studies, assessment and docu-
mentation of scientific quality of included studies, appropriate use of
scientific quality of included studies to formulate conclusions, appro-
priate methods used to combine findings, assessment of publication
bias, and stated conflict of interest. According to these criteria, a score
of 0 or 1 was given for each criterion, with equal weighting given to each
domain. A cumulative grade was given for the article overall after con-
version to a percentage scale based on the fulfillment of these 11
criteria. Final grading of the methodological quality of each study was
based on the overall score and reported as either ‘‘high,’’ ‘‘medium,’’
or ‘‘low’’ in concordance with the rating system used by the Canadian
Agency for Drugs and Technologies in Health (5) as follows: high qual-
ity, scores 8–11; medium quality, scores 4–7; and low quality, scores
0–3.

Data Analysis
The proportion of studies that met each of the criteria was deter-

mined and tabulated. The overall quality summary score was calculated
and found to be medium. Agreement on the inclusion of studies and
evaluating each study was assessed using the kappa statistic (95% con-
fidence interval [CI]). Statistical calculations were performed using
Excel 15.33 (Microsoft, Redmond, WA).

Results
A total of 1401 articles were identified by the initial electronic and

hand search. After title and abstract screening, 69 full-text articles were
reviewed; 36 were included and analyzed as shown in Figure 1. Agree-
ment among the reviewers on the inclusion of articles was high (Cohen
kappa = 0.97; 95% CI, 0.92–1.02).

Characteristics of the Included Articles
All 36 articles included were published in English (100%). Two

studies were Cochrane reviews (5.56%). The publication years ranged
from 2009 to 2016. The countries of publication included China (12/
36, 33.33%), the United States (9/36, 25%), Spain (2/36, 5.56%), the
United Kingdom (2/36, 5.56%), Brazil (2/36, 5.56%), Israel (2/36,
5.56%), Bahrain (1/36, 2.78%), Morocco (1/36, 2.78%), Italy (1/
36, 2.78%), Taiwan (1/36, 2.78%), Canada (1/36, 2.78%), Thailand
(1/36, 2.78%), and Serbia (1/36, 2.78%). The number of authors
for the included articles ranged from 2 to 8, and the average number
of authors was 5.19. Overall, 1 to 13 databases had been searched
per article, with a mean of 5.75 databases.

Methodological Quality
Agreement was reached on the scoring of all component scores

and the overall quality scores (mean weighted kappa at 0.92; 95%
CI, 0.83–1.00). Table 2 presents the compliance rate with each AM-
STAR item. Eight items obtained a compliance rate above 50%. The
item with the best compliance rate was duplicate study selection and

TABLE 2. (continued)

# Search statement Results

20 TITLE-ABS-KEY (#1 AND#2 AND#3 AND#4 AND#5 AND#6 AND#7 AND#8 AND#9 AND#10 AND#11 AND#12
AND#13 AND#14 AND#15) AND (LIMIT-TO ( PUBYEAR, 2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO
(PUBYEAR, 2014) OR LIMIT-TO (PUBYEAR, 2013) OR LIMIT-TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR,
2011) OR LIMIT-TO (PUBYEAR, 2010) OR LIMIT-TO (PUBYEAR, 2009) ) AND (LIMIT-TO ( LANGUAGE,
‘‘English’’) ) AND (LIMIT-TO ( DOCTYPE, ‘‘ar’’) OR LIMIT-TO (DOCTYPE, ‘‘re’’) ) AND (LIMIT-TO ( SUBJAREA,
‘‘MEDI’’) OR LIMIT-TO (SUBJAREA, ‘‘HEAL’’) OR LIMIT-TO (SUBJAREA, ‘‘DENT’’) )

821
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data extraction (n = 36, 100%), whereas the item with the worst
compliance rate was whether a priori design was provided (n = 10,
27.8%).

Table 2 also shows that less than half of the reports failed to pro-
vide an a priori design, report the publication status as inclusion
criteria, or assess the publication of bias of the included studies. The
overall quality of reports of meta-analyses published in the endodontic
literature from 2009 to 2016 was found to be medium, with an esti-
mated mean overall AMSTAR score of 7.25 (95% CI, 6.59–7.90). A total
of 20 studies (55.56%) had medium quality shown by an overall score
of 4 to 7, 16 studies (44.44%) had a high-quality score of 8 to 11 on the
overall quality summary score, and none of the studies were identified
as having a low-quality score of 0 to 3. Table 3 shows the AMSTAR scores
of each included study; the weakest areas of the included meta-analyses
were the provision of an a priori design, the status of publication (ie,
gray literature) used as an insertion measure, and whether the proba-
bility of publication bias was assessed.

Discussion
Evaluating themethodological quality of SRs/MAs is amean to eval-

uate how well the design and procedure of the research controlled bias.
The AMSTAR scale has been widely used since it was published in 2007,
and this scale has become a recommended tool to evaluate the method-
ological quality of SRs/MAs. The aims of this review were primarily to
assess the methodological quality of published meta-analyses related
to endodontics using the AMSTAR tool and to provide a follow-up to

the previously published review by Suebnukarn et al (10). The previous
review by Suebnukarn et al concluded that the overall reported quality
of SRs/MAs between January 1, 2001, and July 31, 2009 was high, with
an estimated mean overall AMSTAR score of 8.33 out of 11. For studies
evaluated in this review, covering the time period of August 1, 2009, to
November 30, 2016, the results show a medium overall quality of the
reported meta-analyses that addressed the topics in endodontics with
an estimated mean of an overall AMSTAR score of 7.25 out of 11,
showing a statistically significant difference between the current review
and the previous one (P < .05). This leads to the conclusion that the
number of published SRs/MAs in the field of endodontics has increased
in recent years, but the reporting and the methodological quality were
not proven to be optimal.

Suebnukarn et al (10) included a total of 16 studies in the final
analysis. Contrary to our findings, they noted that the majority of studies
provided an a priori design and an assessment of the status of publica-
tion. In the present review, 36 studies published between August 2009
and November 2016 were identified and included in the final analysis.
Our results showed the quality of reporting to be moderate, with only 3
studies achieving perfect scores with regard to the AMSTAR criteria
(16, 19, 23). The expertise of the primary authors in the reviewed
subjects had no effect on the quality of SRs/MAs. We also found that
the quality of Cochrane systematic reviews was better than that of
non-Cochrane reviews selected in this study, which is consistent with
the findings of the previous studies (47, 48). This finding indicates
that strict training of the methodologies and collaborative guidance
among experts are beneficial for producing high-quality SRs/MAs

Records identified through database searching
(n= 1337)

Additional records identified through other 
resources

(n= 64)

Records screened
(n= 925)

Full-text articles assessed for eligibility 
(n= 69)

Records excluded after 
reviewing title and 

abstracts 
(n= 856)

Full-text articles excluded, 
with reasons

(n= 33)

Included studies
(n= 36)

Records after duplicate removed
(n= 925)

Figure 1. A flowchart of the review search and identification.
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TABLE 3. Evidence Table and the Assessment of Multiple Systematic Reviews (AMSTAR) Score for Included Studies

Authors Year Title Journal

Number of
included
studies

AMSTAR score
(maximum
score = 11)

Arx et al (11) 2010 Prognostic Factors in Apical Surgery with Root-end
Filling: A Meta-analysis

Journal of Endodontics 38 4

Brandt et al (12) 2011 The Pulpal Anesthetic Efficacy of Articaine Versus
Lidocaine in Dentistry

Journal of the American Dental Association 13 8

Chala et al (13) 2011 Apexification of Immature Teeth with Calcium
Hydroxide or Mineral Trioxide Aggregate: Systematic
Review and Meta-analysis

Oral Surgery, Oral Medicine, Oral Pathology,
Oral Radiology, and Endodontology

2 5

Chang et al (14) 2016 Cone-beam Computed Tomography for Detecting
Vertical Root Fractures in Endodontically Treated
Teeth: A Systematic Review

Journal of Endodontics 4 9

Chung et al (15) 2014 Outcomes of Autotransplanted Teeth with Complete
Root Formation: A Systematic Review and Meta-
analysis

Journal of Clinical Periodontology 26 10

Cope et al (16) 2014 Systemic Antibiotics for Symptomatic Apical
Periodontitis and Acute Apical Abscess in Adults

Cochrane Database of Systematic Reviews 2 11

Deng et al (17) 2016 The Effect of Regeneration Techniques on Periapical
Surgery with Different Protocols for Different Lesion
Types: A Meta-Analysis

Journal of Oral and Maxillofacial Surgery 8 8

Duo et al (18) 2013 The Effectiveness of anAdditional Lingual Infiltration in
the Pulpal Anesthesia of Mandibular Teeth: A
Systematic Review

Quintessence International 7 6

Fedorowicz et al (19) 2012 Irrigants for Non-surgical Root Canal Treatment in
Mature Permanent Teeth

Cochrane Database of Systematic Reviews 11 11

Figueiredo et al (20) 2015 Do Metal Post–retained Restorations Result in More
Root Fractures than Fiber Post–retained
Restorations? A Systematic Review andMeta-analysis

Journal of Endodontics 14 9

Gillen et al (21) 2011 Impact of the Quality of Coronal Restoration versus the
Quality of Root Canal Fillings on Success of Root
Canal Treatment: A Systematic Review and Meta-
analysis

Journal of Endodontics 9 5

Jakovljevic & Andric (22) 2014 Human Cytomegalovirus and Epstein-Barr Virus in
Etiopathogenesis of Apical Periodontitis: A
Systematic Review

Journal of Endodontics 7 6

Kung et al (23) 2015 Does Articaine Provide an Advantage over Lidocaine in
Patients with Symptomatic Irreversible Pulpitis? A
Systematic Review and Meta-analysis

Journal of Endodontics 10 11

Leite et al (24) 2015 Prevalence of Treponema Species Detected in
Endodontic Infections: Systematic Review and Meta-
Regression Analysis

Journal of Endodontics 51 6

Li et al (25) 2012 Preoperative Oral Nonsteroidal Anti-inflammatory
Drugs for the Success of the Inferior Alveolar Nerve
Block in Irreversible Pulpitis Treatment: A Systematic
Review and Meta-analysis Based on Randomized
Controlled Trials

Quintessence International 7 8

Li et al (26) 2015 Direct Pulp Capping with Calcium Hydroxide or Mineral
Trioxide Aggregate: A Meta-analysis

Journal of Endodontics 13 8

Long et al (27) 2014 Diagnostic Accuracy of CBCT for Tooth Fractures: A
Meta-analysis

Journal of Dentistry 12 9
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Ng et al (28) 2010 Tooth Survival Following Non-surgical Root Canal
Treatment: A Systematic Review of the Literature

International Endodontic Journal 14 5

Nixdorf et al (29) 2010 Frequency of Persistent Tooth Pain after Root Canal
Therapy: A Systematic Review and Meta-Analysis

Journal of Endodontics 26 8

Nixdorf et al (30) 2010 Frequency of Nonodontogenic Pain after Endodontic
Therapy: A Systematic Review and Meta-Analysis

Journal of Endodontics 10 6

Pak et al (31) 2011 Pain Prevalence and Severity before, during, and after
Root Canal Treatment: A Systematic Review

Journal of Endodontics 72 7

Panitvisai et al (32) 2010 Impact of a Retained Instrument on Treatment
Outcome: A Systematic Review and Meta-analysis

Journal of Endodontics 2 8

Segura-Egea et al (33) 2016 Association Between Diabetes and the Prevalence of
Radiolucent Periapical Lesions in Root-filled Teeth:
Systematic Review and Meta-analysis

Clinical Oral Investigations 7 8

Setzer et al (34) 2010 Outcome of Endodontic Surgery: AMeta-analysis of the
Literature—Part 1: Comparison of Traditional Root-
end Surgery and Endodontic Microsurgery

Journal of Endodontics 21 6

Setzer et al (35) 2012 Outcome of Endodontic Surgery: AMeta-analysis of the
Literature—Part 2: Comparison of Endodontic
Microsurgical Techniques with and without the Use
of Higher Magnification

Journal of Endodontics 16 5

Siew et al (36) 2015 Treatment Outcome of Repaired Root Perforation: A
Systematic Review and Meta-analysis

Journal of Endodontics 12 5

Su et al (37) 2013 Efficacy and Safety of Bupivacaine Versus Lidocaine in
Dental Treatments: A Meta-analysis of Randomized
Controlled Trials

International Dental Journal 15 10

Su et al (38) 2016 Efficacy and Safety of Articaine Versus Lidocaine for
Irreversible Pulpitis Treatment: A Systematic Review
and Meta-analysis of Randomized Controlled Trials

Australian Endodontic Journal 18 10

Su et al (39) 2011 Healing Rate and Post-obturation Pain of Single- Versus
Multiple-visit Endodontic Treatment for Infected
Root Canals: A Systematic Review

Journal of Endodontics 11 7

Tang et al (40) 2010 Outcomes of MTA as Root-end Filling in Endodontic
Surgery: A Systematic Review

Quintessence International 5 5

Torabinejad et al (41) 2015 Survival of Intentionally Replanted Teeth and Implant-
supported Single Crowns: A Systematic Review

Journal of Endodontics 8 6

Torabinejad et al (42) 2015 Tooth Retention through Endodontic Microsurgery or
Tooth Replacement Using Single Implants: A
Systematic Review of Treatment Outcomes

Journal of Endodontics 50 6

Tsesis et al (43) 2009 Outcome of Surgical Endodontic Treatment Performed
by aModern Technique: AMeta-analysis of Literature

Journal of Endodontics 11 4

Tsesis et al (44) 2011 Effect of Guided Tissue Regeneration on the Outcome
of Surgical Endodontic Treatment: A Systematic
Review and Meta-analysis

Journal of Endodontics 5 7

Tsesis et al (45) 2013 Outcomes of Surgical Endodontic Treatment Performed
by aModern Technique: AnUpdatedMeta-analysis of
the Literature

Journal of Endodontics 18 7

Zhang et al (46) 2015 Correlation between Enterococcus faecalis and
Persistent Intraradicular Infection Compared with
Primary Intraradicular Infection: A Systematic Review

Journal of Endodontics 10 7 Review
Article
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(49). Furthermore, the Cochrane group requires specific training with
rigorous standards for methodology, which is more likely to attribute
higher scoring of SRs/MAs.

After assessing the results as indicated in the tables (Tables 1
and 3), it is evident that some areas were more poorly addressed
than others. The most poorly assessed area was ‘‘the provision of an
a priori design.’’ This item in the AMSTAR tool requires SRs/MAs to
have a protocol addressing specific questions (eg, trial inclusion and
exclusion criteria, the methodological approach to be taken, and ana-
lyses that are planned). To add scientific credibility and to improve
research standards, the protocol should be formulated before the
SRs/MAs. A predetermined protocol is believed to reduce the possibility
of publication bias and contribute to making the research process pro-
spective, strict, and transparent. In this review, only 10 of 36 (27.8%) of
the reports had a published protocol, indicating that authors should pay
more attention to this area for future studies. Furthermore, registration
on open-access platforms (eg, PROSPERO) is a practical way to assist
researchers in complying with reporting preferred items for SRs/
MAs. Open access to registered research can allow researchers to re-
view protocols, which is helpful to prevent duplications and selective
outcome reporting biases (50). Therefore, preregistration on an
open platform with a prospective protocol should be considered for
future authors before conducting SRs/MAs.

Another area that has been poorly addressed was ‘‘the status of the
publication’’ as an inclusion criterion. This item is mainly used to eval-
uate the selection bias. Authors and journals are inclined toward pub-
lishing articles with positive outcomes while discarding those with
negative outcomes that have been published mostly in informal jour-
nals. Therefore, the item tested the bias as a result of the authors’ inten-
tional or nonintentional neglect of gray literature; 36.11% (13/36) of
the researchers of the reviewed articles in this study checked on the sta-
tus of publication, whereas the rest of them (68.89%, 23/36) were not
checked.

The assessment of publication bias is of a great importance, and
the lack of proper evaluation is alarming because this is a vital element
in the performance of a meta-analysis. The review herein found that the
publication bias was assessed in 14 of 36 (38.89%) of the articles only.
The AMSTAR checklist provides that the assessment of bias should
consider the use of statistical tests such as the Egger regression test
(51) and graphical tests. The simplest graphical test for publication
bias is the funnel plots that provide for plotting the individual trial effect
estimates against sample size (52, 53). A symmetrically distributed plot
of a large number of trials in an inverted funnel shape around an
arbitrary reference point suggests an absence of publication bias.
However, if publication bias is present, the plot will be asymmetrical,
and it is likely to exist if the type of samples included in the studies is
not representative of the population. This can be caused by language
bias, availability bias, cost bias, familiarity bias, and outcome bias
(54). Publication bias may negatively affect the validity of the results un-
der investigation (55). Thus, the authors of SRs/MAs should take the
methods to prevent publication bias seriously. Publication bias may
be reduced by journals that publish high-quality studies regardless of
novelty or unexciting results, protocols, or full-study data sets. No single
step can be relied on to fully overcome the complex actions involved in
publication bias, and a multipronged approach is required by re-
searchers, patients, journal editors, peer reviewers, research sponsors,
and research ethics committees.

There were some limitations in reporting the quality of SRs/MAs in
this study. SRs/MAs written in English were only included. This language
restriction may subject the study to potential publication bias. Further-
more, SRs/MAs published since August 2009 were only screened and
selected as the follow-up of Suebnukarn et al (10). Despite the best ef-

forts of authors in this review, some articles may be missing either
through the initial search or human error during the screening process.
To minimize these limitations and risks in this study, 2 authors per-
formed screening, selection, and extraction independently. In addition,
high interobserver reliability was achieved by their in-depth knowledge
of inclusion and exclusion criteria and prior thorough calibration.
However, notwithstanding these limitations, this review evaluated the
need to improve the quality of SRs/MAs in the field of endodontics.

Implications for Further Research
In recent years, the number of published SRs/MAs in the field of

endodontics has increased, but the reporting and methodological qual-
ity was not proven optimal and has decreased. More effort should be
expended on the assessment of the status of publication, publication
bias, the provision of detailed information about the protocol and the
registration process, and the implementation of additional analyses to
improve the validity of the SRs/MAs. Shortcomings of the methodolog-
ical quality of reports could severely affect the application of evidence,
decision making, and evidence-based dentistry practice progress. To
solve such problems, health professionals should consider bringing
forth evidence-based curriculum into higher institutions. Researchers
should consider guidelines for quality assessment, such as AMSTAR,
when designing and conducting SRs/MAs to increase the validity and
clinical applicability of future reviews. Furthermore, the editors and re-
viewers of journals should pay more attention to the general methodo-
logical quality of reports and clearly inform authors of their
requirements of submitted papers to keep SRs/MAs as 1 of the best
methods for achieving credible evidence in the field of endodontics.

Conclusion
In recent publications in the field of endodontics (from August 1,

2009 to November 30, 2016), the overall quality of meta-analyses re-
ports was found to be medium, with an estimated mean overall AMSTAR
score of 7.25 out of 11. There are clear needs for authors’ self-
evaluation and incorporation of the AMSTAR checklist for the review
process before publication.
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