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ABSTRACT
Background:  Systematic reviews (SRs) could offer the best evidence supporting interventions, but 
methodological flaws limit their trustworthiness in decision-making. This cross-sectional study appraised 
the methodological quality of SRs on atopic dermatitis (AD) treatments.
Methods: We searched MEDLINE, EMBASE, PsycINFO, and Cochrane Database for SRs on AD treatments 
published in 2019–2022. We extracted SRs’ bibliographical data and appraised SRs’ methodological 
quality with AMSTAR (A MeaSurement Tool to Assess systematic Reviews) 2. We explored associations 
between methodological quality and bibliographical characteristics.
Results:  Among the 52 appraised SRs, only one (1.9%) had high methodological quality, while 45 
(86.5%) critically low. For critical domains, only five (9.6%) employed comprehensive search strategy, 
seven (13.5%) provided list of excluded studies, 17 (32.7%) considered risk of bias in primary studies, 
21 (40.4%) contained registered protocol, and 24 (46.2%) investigated publication bias. Cochrane 
reviews, SR updates, SRs with European corresponding authors, and SRs funded by European institutions 
had better overall quality. Impact factor and author number positively associated with overall quality.
Conclusions: Methodological quality of SRs on AD treatments is unsatisfactory. Future reviewers should 
improve the above critical methodological aspects. Resources should be devolved into upscaling 
evidence synthesis infrastructure and improving critical appraisal skills of evidence users.

Introduction

Atopic dermatitis (AD) is a prevalent form of eczema characterized 
by chronic skin inflammation resulting in symptoms such as dry-
ness, itchiness, and skin cracking (1,2). Its pathogenesis has not yet 
completely understood but is believed to involve the contributions 
of genetic, immunologic, and environmental factors (2). It has 
been estimated that AD affects up to 20% of children and 10% of 
adults worldwide (1). Most children start developing AD symptoms 
as early as three to six months (2). AD is associated with other 
medical conditions such as asthma, allergic rhinitis, food allergies, 
depression, and suicidal ideation (3,4). A variety of topical and sys-
temic treatments, as well as phototherapy, are available to help 
reduce pruritus and establish persistent disease control, aiming to 
improve patients’ quality of life and functionality (3,4). Topical 
anti-inflammatory agents and moisturizers are the mainstay of rou-
tine AD management, and in managing more severe cases, are 
often used in conjunction with oral medications like immunosup-
pressants (3,4). The estimated yearly cost per AD patient in the 
United States ranged from USD108 to USD4,831 based on severity, 

and the total healthcare spending of the country for AD has been 
estimated to be USD5 billion each year (5).

Facing the rapid development in dermatology, healthcare pro-
fessionals must rely on the best, most up-to-date clinical guide-
lines to help their selection of interventions in routine practice. 
These clinical guidelines are usually supported by findings from 
systematic reviews (SRs). Well-conducted SRs provide high-quality 
evidence by synthesizing empirical research that fits pre-specified 
eligibility criteria to answer specific research questions (6). When 
appropriate, meta-analyses may be performed on top of SRs to 
provide further quantitative evidence (6). However, concerns have 
been raised regarding the limitations and flaws in SR methodology 
in recent years (7,8), of which those limitations and flaws may lead 
to overestimation or underestimation of treatment benefits and 
harms (7), resulting in improper clinical decisions and suboptimal 
patient care.

Considering the importance of clarifying the trustworthiness of 
clinical evidence, we conducted a cross-sectional study to appraise 
the methodological rigor of a recent representative sample of SRs 
on AD treatments using AMSTAR (A MeaSurement Tool to Assess 
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systematic Reviews) 2 and investigate the potential bibliographical 
predictors of methodological quality.

Methods

The methodology of this study was based on recently published 
cross-sectional studies of SR methodological quality in other 
areas (9–14).

Eligibility criteria

We included SRs published between January 2019 and September 
2022 in English or Chinese, with at least one meta-analysis on 
randomized controlled trials on AD treatments. We imposed  
no restrictions on the type of interventions (i.e., pharmacological 
or non-pharmacological) evaluated. We excluded narrative 
reviews, protocols, overviews of SRs, and network meta-analyses. 
In cases of duplicate SRs, we considered only the most recent 
publications.

Literature search and selection

We performed a comprehensive literature search in four databases, 
including MEDLINE, EMBASE, PsycINFO, and the Cochrane Database 
of Systematic Reviews, from January 2019 to September 2022 to 
identify a representative sample of relevant SRs on AD treatments. 
We employed validated filters for RCTs and SRs to balance speci-
ficity and sensitivity when searching MEDLINE, EMBASE, and 
PsycINFO (15–17). Supplementary Table S1 presents the details of 
the search strategies.

We imported retrieved citations into EndNote. After removing 
duplicates, two authors independently examined the titles and 
abstracts and then evaluated the full text of potential studies to 
determine their eligibility for inclusion. The two authors discussed 
to reconcile differing opinions. Discrepancies were referred to a 
senior author for final decisions.

Data extraction and methodological quality assessment

We extracted the bibliographical characteristics of included SRs 
with an 18-item pre-designed form. This data extraction form has 
been used in previous SR appraisals (9–14), and the items were 
shown to have potential associations with SR methodological 
quality. Supplementary Table S2 contains information about the 
questionnaire.

We used the validated AMSTAR 2 assessment tool to evaluate 
the methodological quality of included SRs (18). AMSTAR 2 is an 
instrument with 16 items for critically appraising SRs, of which 
seven are critical to methodological quality according to the guid-
ance document (18):

i.	 (Item 2) Publishing and registering a priori protocol outlin-
ing before initiating the review and justifying any protocol 
deviations.

ii.	 (Item 4) Performing a comprehensive literature search.
iii.	 (Item 7) Providing a list of excluded studies with 

justifications.
iv.	 (Item 9) Using appropriate tools to assess the risk of bias 

in the included SRs.
v.	 (Item 11) Employing appropriate meta-analysis methods.

vi.	 (Item 13) Considering the risk of bias in individual studies 
when interpreting SR results.

vii.	 (Item 15) Conducting adequate investigation of publication 
bias and discussing its likely impact on the results.

Each SR was rated high, moderate, low, or critical low according 
to its performance across the domains. Supplementary Table S3 
outlines the AMSTAR 2 domains items and the methods to deter-
mine the overall methodological quality of the SR. Two authors 
independently performed data extraction and quality assessment. 
In case of any disagreements, the authors reached a consensus 
through discussion. If the disagreement persisted, it was arbitrated 
by a senior author.

Data analysis

We summarized bibliographic characteristics, AMSTAR 2 domain 
assessment results, and overall methodological quality of SRs using 
descriptive statistics, including percentages, frequencies, ranges, 
and medians. We analyzed the differences in overall methodologi-
cal quality of SRs across bibliographical characteristics with 
Kruskal-Wallis tests or Spearman’s rank correlation coefficients.

Results

Literature search and selection

We retrieved 1,204 records through the literature search and 
assessed 139 full-text articles after removing duplicates and exam-
ining titles and abstracts. Finally, a total of 52 SRs met the eligibil-
ity criteria and were included in this cross-sectional study. Figure 
1 shows the details of the selection process.

Bibliographical characteristics of systematic reviews on atopic 
dermatitis treatments

Table 1 presents the bibliographical characteristics of the 52 SRs 
containing 973 RCTs with 516,830 participants. Among the 
included SRs, 11.5% (n = 6) were Cochrane reviews, and 13.4% 
(n = 7) were updates of previous SRs. The journal impact factors of 
the SRs ranged from 0 to 14.71, with a median of 4.35. The num-
ber of review authors ranged from 2 to 26, with a median of 5. 
Thirty-one (59.6%) corresponding authors were from Asia, 12 
(23.1%) from Europe, seven (13.5%) from America, one (1.9%) from 
Oceania, and one (1.9%) from Africa. Most SRs (n = 42; 80.8%) eval-
uated the pharmacological interventions for AD, and seven (13.5%) 
focused on non-pharmacological interventions.

Nearly half (n = 24; 46.2%) of the included SRs did not report on 
funding sources, while the remaining received funding primarily 
from institutions or organizations in Asia (n = 13; 25.0%) or Europe 
(n = 10; 19.2%). As many as 71.2% (n = 37) of SRs reported informa-
tion on intervention harms. Most (n = 49; 94.2%) SRs included a 
PRISMA (the Preferred Reporting Items for Systematic Reviews and 
Meta-analysis)-like flow diagram. SR authors tended to use the 
Cochrane risk of bias tool to assess the risk of bias (n = 37; 71.2%), 
and only one SR (1.9%) used the Jadad scale. All SRs authors con-
ducted literature searches in English databases, yet only 34.6% 
(n = 18) of SRs involved searching non-English databases. Thirty 
(57.7%) SRs included primary studies published in English and 
other languages, and 22 (42.3%) included English publications 
only. Most SRs reported the year of literature coverage (n = 51; 
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98.0%). Half and around half of the included SR used topics, free 
text, keywords, or Medical Subject Headings as search terms 
(n = 26; 50.0%) and full Boolean (n = 24; 46.2%), respectively.

Methodological quality of systematic reviews

Performance across individual AMSTAR 2 domains
Table 2 and Supplementary Table S4 illustrates the performance of the 
included SRs across each AMSTAR 2 domain item. The appraised SRs 
had poor performance across most of the non-critical domains, of 
which only four domain-specific items were satisfied by more than 

70.0% SRs: all included the components of PICO (population, interven-
tion, comparators, and outcomes) in their research questions and 
inclusion criteria, 42 (80.8%) had their authors performing data 
extraction in duplicate (item 6), 40 (76.9%) reported potential sources 
of conflict of interest, including the funding received for conducting 
the review (item 16), and 39 (75.0%) had their authors performing 
study selection in duplicate (item 5).

Their performance across the AMSTAR 2 critical domains was 
also unsatisfactory. Only two domain-specific items were fulfilled 
by at least 70.0% of SRs: 45 (86.5%) used appropriate techniques 
for evaluating the risk of bias in included primary studies (item 9) 
and 41 (78.8%) used appropriate methods for statistical 

Figure 1. F low of literature selection.
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combination of results (item 11). Unfortunately, only 24 (46.2%) 
performed an adequate investigation of publication bias and dis-
cussed its likely impact on the results (item 15), 21 (40.4%) con-
tained an explicit statement that the review methods were 
established before reviewing and justified significant deviations 
from the protocol (item 2), 17 (32.7%) considered the risk of bias 
in primary studies when interpreting or discussing the results 
(item 13), seven (13.5%) provided a list of excluded studies and 
justified the exclusions (item 7), and five (9.6%) employed a com-
prehensive literature search strategy (item 4).

Overall methodological quality
Table 3 shows the overall methodological quality of the included SRs 
and the details of the Kruskal-Wallis tests. Of the 52 appraised SRs, 
only one (1.9%) was of high overall methodological quality, and six 
(11.5%) were of low quality. None were of moderate methodological 
quality, while the remaining 45 (86.5%) SRs were of critically low 

quality. We identified significant between-group differences in four 
bibliographical characteristics from the Kruskal-Wallis tests. Specifically, 
Cochrane reviews (p = 0.004), updates of previous SRs (p = 0.027), SRs 
with the corresponding author from Europe (p = 0.007), and SRs funded 
by institutions or organizations in Europe (p = 0.002) were associated 
with better overall methodological quality, compared to their counter-
parts. The Spearman’s rank correlation coefficients also revealed that 
journal impact factor (rs=0.44; p = 0.001) and number of authors 
(rs=0.47; p < 0.001) had positive associations with overall methodologi-
cal quality.

Discussion

Summary of findings

This cross-sectional study critically appraised 52 SRs on AD treat-
ments published between January 2019 and September 2022. 

Table 1.  Bibliographical characteristics of the 52 included systematic reviews on atopic dermatitis treatments.

Bibliographical characteristics Results*,†

Cochrane review 6 (11.5)
An update of a previous systematic reviews 7 (13.4)
Systematic reviews reporting intervention harms 37 (71.2)
Systematic reviews that searched English databases 52 (100)
Systematic reviews that searched non-English databases 18 (34.6)
Included a PRISMA-like flow diagram 49 (94.2)
Publication journal impact factor median (range) 4.35 (0–14.71)
Number of review authors median (range) 5 (2–26)
Number of included primary studies
 T otal 973
 M edian across the systematic reviews (range) 13.5 (4–104)
Number of participants included in primary studies
 T otal 516830
 M edian across the systematic reviews (range) 2093 (0–385901)‡

Location of corresponding author
 E urope 12 (23.1)
 A merica 7 (13.5)
 A sia 31 (59.6)
 O ceania 1 (1.9)
 A frica 1 (1.9)
Funding location of systematic review
 E urope 10 (19.2)
 A merica 4 (7.7)
 A sia 13 (25.0)
 O ceania 0 (0)
 A frica 1 (1.9)
 N ot reported 24 (46.2)
Type of interventions
  Pharmacological 42 (80.8)
 N on-pharmacological 7 (13.5)
  Both 3 (5.8)
Reported year of coverage of literature search 51 (98.1)
Search terms reported for one or more electronic databases
 T opics/free text/keywords/MeSHs 26 (50.0)
 F ull Boolean 24 (46.2)
 R eaders are referred elsewhere for full search strategy 1 (1.9)
 N o research terms 1 (1.9)
Language of included primary studies in the systematic reviews
 E nglish only 22 (42.3)
 L anguage other than English 0 (0)
 E nglish and languages other than English 30 (57.7)
 L anguage criteria not reported 0 (0)
Tools for assessing quality of primary studies
 C ochrane risk of bias 37 (71.2)
  Jadad scale 1 (1.9)
 M ore than one tool 6 (11.5)
 N ot reported 8 (15.4)

MeSHs: Medical Subject Headings; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-analysis.
*Values are N (%), or median (range).
†Percentages were calculated by using the total number of the categories as the denominator.
‡0 due to missing data.
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Only one (1.9%) was of high overall quality, six (11.5%) of low 
quality, and the remaining 45 (86.5%) of critically low quality. Less 
than half of the SRs fulfilled the AMSTAR 2 critical domains of per-
forming an adequate investigation of publication bias and dis-
cussed its likely impact on the results, containing an explicit 
statement that the review methods were established before 
reviewing and justified significant protocol deviations, considering 
the risk of bias in primary studies when interpreting or discussing 
the results, providing a list of excluded studies and justified the 
exclusion, or employing a comprehensive literature search strat-
egy. Cochrane reviews, updates of SRs, SRs with the European cor-
responding author, SRs funded by European funders, journal 
impact factor, and number of authors showed a positive relation-
ship with overall methodological quality.

Agreements and disagreements with similar studies

The proportion of SRs on AD treatments having high overall qual-
ity (1.9%) is comparable to those on septic treatments (2.0%) (14), 
osteoporotic treatments (1.0%) (11), acupuncture effectiveness 
(0.9%) (10), and Chinese herbal medicine effectiveness (0.7%) (12). 
However, they are significantly lower than those on asthma treat-
ments (8.8%) (13) and Alzheimer’s disease treatments (3.9%) (9). 
For AMSTAR 2 critical domains, SRs on AD treatments performed 
worse than those on septic treatments in terms of providing a list 
of excluded studies with justifications (item 7) (13.5% versus 
21.6%) and those on Chinese herbal medicine effectiveness, acu-
puncture effectiveness, and osteoporotic treatments in terms of 
accounting for the risk of bias in individual studies when interpret-
ing SR results (item 13) (32.7% versus 78.4% versus 73.6% versus 
62.4%). SRs on AD treatments also performed worse than the SRs 
on septic treatments, osteoporotic treatments, and Chinese herbal 

medicine effectiveness in conducting sufficient investigations of 
publication bias (46.2% versus 76.5% versus 64.4% versus 60.1%) 
(item 15).

Implications for research

Considering the unsatisfactory performance of the recent SRs on 
AD treatments across the AMSTAR 2 critical domains, we will dis-
cuss several recommendations for future systematic reviewers in 
this particular field in the paragraphs below.

First and foremost, less than half of the included SRs stated 
explicitly the availability of a priori review protocols. This is con-
cerning because, without such protocols, SR readers are likely to 
be prevented from comparing the review methodology and results 
presented in the publications to the original, planned approaches, 
providing reasonable grounds for them to suspect selective out-
come reporting in the SRs and influencing evidence uptake (19). 
The absence of review protocols may also give rise to research 
waste given that systematic reviewers are unable to know whether 
there are other SRs on similar topics and approaches (20,21). 
Therefore, we recommend systematic reviewers publish or register 
their protocols in peer-reviewed journals or international data-
bases, such as PROSPERO, respectively (22), and state clearly the 
administrative information (e.g., title, authors, and funding sources), 
introduction (e.g., rationale and objectives), and methods (e.g., 
search strategy, information sources, eligibility criteria, outcomes, 
risk of bias assessment approach, and data management proce-
dures) of the proposed review (20).

As less as only one-tenth of the included SRs on AD treat-
ments fulfilled the criteria for the successful execution of a com-
prehensive literature search. Failing to conduct an adequate 
search may result in an incomplete and biased selection of 

Table 2. R esults of the AMSTAR2 domain items for the 52 included systematic reviews on atopic dermatitis treatments.

AMSTAR 2 items Yes (%) Partial Yes (%) No (%)

1. Did the research questions and inclusion criteria for the review include the components of 
PICO?

52 (100) NA 0 (0)

2. Did the report of the review contain an explicit statement that the review methods were 
established prior to the conduct of the review and did the report justify any significant 
deviations from the protocol?*

21 (40.4) 3 (5.8) 28 (53.8)

3. Did the review authors explain their selection of the study designs for inclusion in the 
review?

0 (0) NA 52 (100)

4. Did the review authors use a comprehensive literature search strategy?* 5 (9.6) 21 (40.4) 26 (50.0)
5. Did the review authors perform study selection in duplicate? 39 (75.0) NA 13 (25.0)
6. Did the review authors perform data extraction in duplicate? 42 (80.8) NA 10 (19.2)
7. Did the review authors provide a list of excluded studies and justify the exclusions?* 7 (13.5) 1 (1.9) 44 (84.6)
8. Did the review authors describe the included studies in adequate detail? 17 (32.7) 30 (57.7) 5 (9.6)
9. Did the review authors use a satisfactory technique for assessing the RoB in individual studies 

that were included in the review?*
45 (86.5) 0 (0) 7 (13.5)

10. Did the review authors report on the sources of funding for the studies included in the 
review?

6 (11.5) NA 46 (88.5)

11. If meta-analysis was performed did the review authors use appropriate methods for 
statistical combination of results?*

41 (78.8) NA 11 (21.2)

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in 
individual studies on the results of the meta-analysis or other evidence synthesis?

17 (32.7) NA 35 (67.3)

13. Did the review authors account for RoB in individual studies when interpreting/discussing 
the results of the review?*

17 (32.7) NA 35 (67.3)

14. Did the review authors provide a satisfactory explanation for, and discussion of, any 
heterogeneity observed in the results of the review?

32 (61.5) NA 20 (38.5)

15. If they performed quantitative synthesis did the review authors carry out an adequate 
investigation of publication bias (small study bias) and discuss its likely impact on the results 
of the review?*

24 (46.2) NA 26 (53.8)

16. Did the review authors report any potential sources of conflict of interest, including any 
funding they received for conducting the review?

40 (76.9) NA 12 (23.1)

AMSTAR 2: A MeaSurement Tool to Assess systematic Reviews 2; NA: Not applicable.
*Critical domain items.
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studies, potentially compromising the reliability and validity of the 
findings and leading to erroneous conclusions and recommenda-
tions (6). So, it is advisable for systematic reviewers to follow the 
requirements listed in the AMSTAR 2 domain to ensure the trust-
worthiness of their works. Specifically, they should aim to search 
in a minimum of two databases for potential studies, provide all 
utilized keywords in search strategies, and justify any publication 
restrictions (e.g., publication date of primary studies). To further 
enhance search comprehensiveness, systematic reviewers should 
perform a meticulous check of reference lists, explore grey litera-
ture and other unpublished sources, seek input from field experts 
and review methodologists, and update the literature search if 
they are unable to complete the review within 24 months (6). As 
excluding non-English studies introduces language bias and may 
therefore influence the direction and magnitude of results (23), 
we also recommend SR teams include members with diverse 

language and cultural backgrounds or external translators (or 
translation systems driven by artificial intelligence) who can have 
constant involvement in the review process (24,25).

Besides the list of included primary studies, it is paramount to 
provide the list of excluded primary studies and the rationale 
behind the exclusions. It is because doing so may minimize the sub-
jective nature of literature selection, promote transparency and 
reproducibility in the review process (26), and, most importantly, 
help reduce the risk of exclusion errors (6,18). Unfortunately, only 
13.5% of the included SRs on AD treatments acknowledged and 
adopted such practices. Future systematic reviewers in the field 
should endeavor to provide a list of excluded studies with rationale, 
not only to serve the mentioned advantages but also to assist read-
ers in accessing primary studies that, while ineligible for inclusion in 
the SRs, may still hold relevance to the field and aid in identifying 
gaps in the literature, informing directions for future research (6,27).

Table 3. O verall methodological quality of the 52 included systematic reviews on atopic dermatitis treatments by bibliographical characteristics.

Bibliographical characteristics High* Moderate* Low* Critically low* P
Total included SRs 1 (1.9) 0 (0) 6 (11.5) 45 (86.5)
Cochrane review 0.004*
 N o 0 (0) 0 (0) 4 (8.7) 42 (91.3)
  Yes 1 (16.7) 0 (0) 2 (33.3) 3 (50.0)
An update of a previous SR 0.027*
 N o 0 (0) 0 (0) 6 (13.3) 39 (86.7)
  Yes 1 (14.3) 0 (0) 0 (0) 6 (85.7)
SRs reporting intervention harms 0.627
 N o 0 (0) 0 (0) 1 (6.7) 14 (93.3)
  Yes 1 (2.7) 0 (0) 5 (13.5) 31 (83.8)
SRs that searched non-English databases 0.076
 N o 1(2.7) 0 (0) 0 (0) 17 (94.4)
  Yes 1(2.7) 0 (0) 0 (0) 17 (94.4)
Included a PRISMA-like flow diagram 0.784
 N o 0 (0) 0 (0) 0 (0) 3 (100)
  Yes 1 (2.0) 0 (0) 6 (12.2) 42 (85.7)
Location of corresponding author 0.007*
 E urope 1 (8.3) 0 (0) 4 (33.3) 7 (58.3)
 A merica 0 (0) 0 (0) 1 (14.3) 6 (85.7)
 A sia 0 (0) 0 (0) 1 (3.2) 30 (96.8)
 O ceania 0 (0) 0 (0) 0 (0) 1 (100)
 A frica 0 (0) 0 (0) 0 (0) 1 (100)
Funding location of SR 0.002*
 E urope 1 (10.0) 0 (0) 4 (40.0) 5 (50.0)
 A merica 0 (0) 0 (0) 1 (25.0) 3 (75.0)
 A sia 0 (0) 0 (0) 1 (7.7) 12 (92.3)
 O ceania 0 (0) 0 (0) 0 (0) 0 (0)
 A frica 0 (0) 0 (0) 0 (0) 1 (100)
 N ot reported 0 (0) 0 (0) 0 (0) 24 (100)
Type of interventions 0.888
 N on-pharmacological 0 (0) 0 (0) 0 (0) 7 (100)
  Pharmacological 1 (2.4) 0 (0) 5 (11.9) 36 (85.7)
  Both 0 (0) 0 (0) 1 (33.3) 2 (66.7)
Reported year of coverage of literature search 0.925
 N o 0 (0) 0 (0) 0 (0) 1 (100)
  Yes 1 (2.0) 0 (0) 6 (11.7) 44 (86.3)
Search terms reported for one or more electronic databases 0.220
 T opics/free text/keywords/MeSHs 0 (0) 0 (0) 0 (0) 26 (100)
 F ull Boolean 1 (4.2) 0 (0) 6 (25.0) 17 (70.8)
 R eaders are referred elsewhere for full search strategy 0 (0) 0 (0) 0 (0) 1 (100)
 N o search term 0 (0) 0 (0) 0 (0) 1 (100)
Language of included primary studies in SR 0.650
 E nglish only 0 (0) 0 (0) 3 (13.6) 19 (86.4)
 L anguage other than English 0 (0) 0 (0) 0 (0) 0 (0)
 E nglish and languages other than English 1 (3.3) 0 (0) 3 (10.0) 26 (86.7)
 L anguage criteria not reported 0 (0) 0 (0) 0 (0) 0 (0)
Tools for assessing quality of primary studies 0.576
 C ochrane risk of bias 1 (2.7) 0 (0) 5 (13.5) 31 (83.8)
  Jadad scale 0 (0) 0 (0) 0 (0) 1 (100)
 M ore than one tool 0 (0) 0 (0) 1 (16.7) 5 (83.3)
 N ot reported 0 (0) 0 (0) 0 (0) 8 (100)

NA: Not applicable; MeSHs: Medical Subject Headings; PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analysis; SR: Systematic review.
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Risk of bias refers to the potential for systematic errors in a 
study’s design, conduct, or analysis that can influence its results 
(10,28). If an SR fails to assess the risk of bias in the primary stud-
ies included, it may draw conclusions unsupported by the avail-
able evidence and fail to identify limitations in the evidence, 
giving rise to overestimated or underestimated SR results and sub-
sequently leading to inappropriate clinical or policy decisions and 
futile interventions or serious consequences (18,29). Despite the 
potential impacts, only about one-third of the included SRs on AD 
treatments accounted for the risk of bias in all the primary studies 
when interpreting and discussing their results. Similarly, publica-
tion bias is a potential concern in evidence synthesis for AD treat-
ments. It refers to the failure to publish the results of a study 
based on the direction or strength of the findings (30). Evidence 
has suggested that studies with positive or statistically significant 
(p ≤ 0.05) results tend to be accepted and published (28,31) or take 
a shorter time to go through the procedures required for publica-
tion (32,33). In other words, ignoring publication bias may cause 
an overestimation of treatment effects and incorrect conclusions 
and recommendations (34). However, less than half of the included 
SRs on AD treatments performed graphical or statistical tests for 
publication bias and discussed its likelihood and magnitude of 
impact. Hence, last but not least, to safeguard the robustness of 
future SRs on AD treatments, systematic reviewers are recom-
mended to refer to all possible effects brought by the risk of bias 
when interpreting and discussing the results of their reviews and 
spot potential publication bias among primary studies using vari-
ous methods, such as funnel plot asymmetry tests and Egger’s 
regression tests (18,35). They should also discuss the likelihood 
and magnitude of the impact of publication bias.

Implications for practice

Our results illustrated that most recent SRs on AD treatments had 
critically low methodological quality. They echo the findings pre-
sented in a recent critical appraisal of the published AD clinical 
guidelines that there is a potential shortage in terms of method-
ological expertise for evidence synthesis in this research and clin-
ical area (36). In light of that, medical authorities, research 
institutes, and universities should have the visions and missions 
to upscale the infrastructure of evidence-based medicine educa-
tion and continuous training and devolve resources into improv-
ing the knowledge and skills of clinicians and researchers in 
conducting robust systematic reviews and developing reliable 
clinical guidelines. While awaiting future enhancement in review 
and guideline methodological quality, we recommend evidence 
users critically appraise the methodological rigor of SRs, using 
validated tools (e.g., AMSTAR 2), before applying the findings in 
clinical and policy decision-making. In particular, they should pay 
attention to the concerns revealed by this cross-sectional study, 
including the evaluation of publication bias impact, the availabil-
ity of a priori protocols and justifications for protocol deviations, 
the consideration of risk of bias in primary studies, the provision 
of excluded study lists and rationale for exclusion, and the com-
prehensiveness of literature search strategy. Doing so may reduce 
the chance of having overestimated or underestimated research 
findings to jeopardize the reliability and validity of decisions. 
Moreover, as gatekeepers, journal editors have the responsibility 
to apply validated critical appraisal tools to assess the quality of 
submitted SRs, not only for the sake of journal reputation but 
also for the trustworthiness of evidence in the field in gen-
eral (37).

Limitations

This study has some limitations. First, we included only studies 
published in English and Chinese and searched only representative 
English databases. Such restrictions might result in overlooking 
significant publications in other languages and giving rise to lan-
guage bias. Second, we did not include and appraise network 
meta-analysis of AD treatments due to the constraint of AMSTAR 
2. Lacking relevant evidence might fail to create a complete pic-
ture of the knowledge landscape. Third, we were only able to con-
duct critical appraisals based on the information provided by the 
publications. Therefore, the accuracy of methodological assess-
ment of SRs with poor reporting quality or published in journals 
with stringent word limits might be influenced.

Conclusions

The methodological quality of SRs on AD treatments was far from 
satisfactory. Future reviewers should pay attention to performing 
an adequate investigation of publication bias and discussing its 
likely impact on the results, publishing or registering an a priori 
protocol and justifying protocol deviations, considering the risk of 
bias in primary studies when interpreting or discussing the results, 
providing a list of excluded studies with justifications, and employ-
ing a comprehensive literature search strategy. Evidence users 
should carry out critical appraisal before accepting the results for 
clinical and policy decision-making.
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