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Abstract 

Background This study aimed to assess the methodological quality of the systematic reviews/meta-analyses (SRs/
MAs) of chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) using A Measurement Tool to Assess systematic 
Reviews (AMSTAR2) and to explore the potential influencing factors.

Methods PubMed, EMBASE and Cochrane Library databases were searched for relevant studies. AMSTAR2 was used 
for evaluating the methodological quality of eligible SRs/MAs. Differences between methodological characteristics 
of SRs/MAs were compared using chi-square tests. The intra-class correlation coefficient (ICC) was used to assess 
reviewer agreement in the pre-experiment. Multivariate regression analysis was used to identify potential factors 
affecting methodological quality.

Results A total of 45 SRs/MAs were included. After AMSTAR2 evaluation, only two (4.4%) of 45 SRs/MAs were moder-
ate, three (6.7%) were rated as low quality, and the remainder 40 (88.9%) were rated as critically low quality. Among 
the 16 items of AMSTAR2, item 3 and item 10 had the poorest adherence. Item 4 received the most significant num-
ber of "Partial Yes" responses. Univariable analysis indicated that there were significant differences in methodologi-
cal quality in SRs between different continents (P = 0.027) as well as between preregistered SRs and those that were 
not (P = 0.004). However, in multivariate analysis, there was no significant association between methodological quality 
and the following research characteristics: publication year, continent, whether reporting followed Preferred Report-
ing Items for Systematic Reviews (PRISMA), preregistration, funding support, randomized controlled trials (RCT) enroll-
ment, whether SR was published in the Cochrane Database of Systematic Reviews (CDSR), and whether with meta-
analysis. Additionally, subgroup analysis based on interventional SRs/MAs showed that continent was independently 
associated with the methodological quality of SRs/MAs of CP/CPPS via univariable and multivariate analysis.

Conclusions Our study demonstrates that the methodological quality of SRs/MAs of CP/CPPS was generally poor. 
SRs/MAs of CP/CPPS should adopt the AMSTAR2 to enhance their methodological quality.
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Background
Chronic prostatitis/chronic pelvic pain syndrome (CP/
CPPS) is the most common genitourinary disorder in 
men under 50 years of age [1], and it has been reported 
that 35–50% of men in all age groups will be affected by 
symptoms suggesting prostatitis during their lifetime [2]. 
In addition, the prevalence of CP/CPPS is estimated to 
range from 8.4% to 25% on different continents [3]. Based 
on the classification system of prostatitis syndromes 
established by the National Institute of Health (NIH) in 
1999, CP/CPPS can be divided into two subtypes: IIIA 
(inflammatory), and IIIB (Noninflammatory), account-
ing for about 90–95% of all prostatitis cases [4]. The 
manifestations of CP/CPPS were heterogeneous, mainly 
including urogenital pain, lower urinary tract symptoms 
(LUTS), psychological problems, and sexual dysfunction 
[5, 6]. The disorder not only impairs the quality of life 
(QOL) of patients but often leads to severe psychosocial 
and economic burdens [3, 6].

Although many clinical trials, as well as systematic 
reviews/meta-analyses (SRs/MAs) of CP/CPPS, have 
been published and various treatment options have 
been recommended, there is still no ideal and stand-
ardized management for CP/CPPS up to now [7–10]. 
Therefore, CP/CPPS is still a massive challenge in clini-
cal practice. The reason for this problem is that, on 
the one hand, the etiology and pathophysiology of CP/
CPPS remain unclear; on the other hand, it may be due 
to the poor quality of clinical evidence of CP/CPPS, 
which leads to their limited reliability and usefulness 
in guiding clinical practice. Primary studies, especially 
randomized controlled trials (RCT), often provide the 
most direct and powerful evidence in medical prac-
tice, making them the "gold standard" for assessing the 
effectiveness and safety of medical interventions [11]. A 
recent study suggested that the quality of RCT reports 
of CP/CPPS needs to be further improved and that the 
results of RCT of CP/CPPS should be treated with cau-
tion [12]. Additionally, the SRs/MAs are considered 
vital evidence for the development of clinical practice 
guidelines and can inform healthcare policy as well as 
clinical decision-making [13, 14]. As with all original 
research, SRs should be also assessed for their method-
ological rigor, as only high-quality SRs/MAs that follow 
specific guidelines and report normatively can provide 
convincing results and conclusions [15, 16]. Research-
ers have developed several assessment tools to assess 
the methodological quality of SRs/MAs, among which 

A Measurement Tool to Assess Systematic Reviews 
(AMSTAR2) is one of the most studied and widely used 
tools [17]. AMSTAR was developed and validated in 
2007, but it could only be used to evaluate RCT-based 
SRs/MAs initially [18]. As a new version, AMSTAR2 
enables a more detailed and reproducible assessment of 
the quality of SRs/MAs of randomized controlled tri-
als (RCT) and non-RCTs [17]. Compared with other 
quality assessment tools, such as the risk of bias in sys-
tematic reviews (ROBIS) [19], AMSTAR2 takes into 
account more information related to methodological 
quality [17]. Therefore, AMSTAR2 has become a stand-
ard tool for evaluating the methodological quality of 
SRs/MAs.

To our knowledge, no studies evaluating the meth-
odological quality of SRs/MAs of CP/CPPS have been 
reported. Therefore, the primary aim of this study was 
to assess the methodological quality of SRs/MAs of CP/
CPPS using AMSTAR2 and explore potential risk factors 
associated with the methodological quality of SRs/MAs 
of CP/CPPS. This might provide an important reference 
for follow-up studies and optimize the production and 
dissemination of clinical evidence for CP/CPPS.

Methods
Protocol and registration
This study has been prospectively registered on the 
PROSPERO platform [20, 21], and the registration num-
ber is CRD42022343957 while the full registration docu-
ment can be accessed from the official website [22].

Search strategy
We comprehensively searched the literature in PubMed, 
EMBASE, and the Cochrane Library database for SRs/
MAs of CP/CPPS from their inception to December 31, 
2022. The following keywords were used as search terms: 
(Prostatitis OR Prostatitides OR Chronic Prostatitis with 
Chronic Pelvic Pain Syndrome OR Chronic Prostatitis/
Chronic Pelvic Pain Syndrome OR Chronic Pelvic Pain 
Syndrome OR Chronic Prostatitis OR Chronic Prosta-
titides OR CP/CPPS OR CPPS) AND (Meta-Analysis 
OR Meta Analyses OR Network Meta-Analysis OR Sys-
tematic Review OR System Review OR Evidence based 
review OR Evidence-based review OR System evaluation 
OR Systematic evaluation). The full search strategy was 
available in the supplementary file (Additional file 1).
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Eligibility criteria
The inclusion criteria were as follows: (1) populations: 
the participants who met criteria for CP/CPPS categories 
IIIA or IIIB according to the National Institutes Health 
classification [4], regardless of complications, no restric-
tions on age, race, the source of cases, or onset time; (2) 
study designs: systematic reviews with or without meta-
analysis; (3) language: the studies published in Chinese 
or English; (4) interventions: all treatments or interven-
tions for CP/CPPS that were included in the systematic 
reviews; (5) comparators: all controls involved in the 
systematic reviews, such as placebo control, etc.; (6) pub-
lication language: Chinese or English. The exclusion cri-
teria were as follows: (1) conference abstracts, editorials 
and expert opinions, letters, conference proceedings, and 
case reports; (2) the subjects included in the study were 
not human; (3) the full text could be found and unable 
to provide the required data. There was a certain situa-
tion that one SR published in the Cochrane Library had 
also been published in another journal, we only included 
the SR published in the Cochrane Library because it was 
more comprehensive [23].

Data selection
Endnote X9, the literature management software, was 
used to manage the literature search records. Two 
trained researchers (YNB, SL) independently reviewed all 
the titles and abstracts of sources for preliminary inclu-
sion against the preset eligible criteria. Then the full text 
of the potentially eligible articles left at the above stage 
was checked for final inclusion by two trained research-
ers (YNB, SL) independently, and the reasons for article 
exclusion were recorded. To ensure the quality of litera-
ture screening and reduce the risk of bias, the screening 
results of each author should be blind compared with 
other authors. A third researcher (ZLD) resolved any 
disagreements arising during the pairing process through 
negotiation and arbitration.

Data extraction
We designed a standardized form to extract all avail-
able data, and the two trained researchers (JW, YNW) 
independently extracted the data. The following data 
were extracted from each eligible literature: (1) general 
characteristics: first author, publication year, country of 
correspondence author, number and type of included 
studies, sample size, whether with meta-analysis, fund-
ing support, presence or absence of preregistration 
(detailed platform extracted), and reporting criteria 
referenced by the study (such as Preferred Reporting 
Items for Systematic Reviews (PRISMA), Joanna Briggs 
Institute (JBI) Critical Appraisal Tool, and Cochrane 

Handbook for systematic reviews [24–26]), etc.; (2) 
participants’ details: category of CP/CPPS, diagnos-
tic criterion, etc.; (3) intervention/control: interven-
tion/control measures, drug doses, duration, routes 
of administration, etc.; (4) outcome indicators: scores 
of scales such as National Institutes of Health chronic 
prostatitis symptom index (NIH-CPSI) scores, Inter-
national prostate symptom score (IPSS), etc., the clini-
cal effective rate of CP/CPPS, International Index of 
Erectile Function (IELT), etc. A third researcher (ZLD) 
resolved any disagreements arising during the pairing 
process through negotiation and arbitration.

Methodological quality assessment
Two trained researchers (YFL, XG) independently 
assessed the methodological quality of all eligible lit-
erature via the AMSTAR2 tool. AMSTAR2 tool consists 
of 16 items, and researchers need to evaluate each item 
with Yes, Partial Yes (PY), or No. When the evaluation 
criteria of the item are fully met, the item should be 
rated as a “Yes”. PY indicates that the systematic review 
only partly complied with the standard for the given 
item. If no relevant information is reported to rate 
an item in the system reviews, the evaluation is “No”. 
Furthermore, seven (items 2, 4, 7, 9, 11, 13, and 15) of 
16 items are considered critical domains, correspond-
ing to the comprehensiveness of the literature search, 
preparation for the review, eligibility criteria, Risk of 
Bias (RoB) analysis and interpretation, appropriateness 
of meta-analysis, and potential impact of publication 
bias [15, 17]. Based on weaknesses identified in critical 
and non-critical items, AMSTAR2 classifies the overall 
confidence of the results of included systematic reviews 
into four levels: high, moderate, low, and critically 
low. The supplementary file (Additional files 2 and 3) 
showed details of the items in the AMSTAR2 tool and 
the definition of the four quality classifications. A third 
reviewer (ZLD) settled any disagreements between 
reviewers through consultation and arbitration.

Consistency evaluation
The researchers who assessed the methodological qual-
ity of included studies based on the AMSTAR2 tool have 
undergone systematic training at the Evidence-Based 
Medicine Center of Lanzhou University. The articles 
included in this study were evaluated afterward when the 
two researchers reached a good agreement (at least 90%) 
in the pre-experiment. We used the intraclass correlation 
coefficient (ICC) to assess the consistency of quantitative 
measurements in the pre-experiment. The ICC value for 
the overall score was 0.920.
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Data analysis
Stata 14.0 was used for statistical analysis. The continu-
ous variables were described with the mean ± standard 
deviation. The categorical variables were described by 
frequencies and percentages. In this study, we explored 
the impact of the following factors on the quality of the 
included SRs/MAs of CP/CPPS: (1) publication year 
(year in which the included SRs/MAs of CP/CPPS were 
published); (2) continent (classified based on the country 
where the first corresponding author is located); (3) fol-
lowing PRISMA; (4) preregistration (preregistration on 
any platform such as PROSPERO and Cochrane library, 
etc. was considered as Yes, otherwise as No); (5) fund-
ing support; (6) whether Cochrane Database of System-
atic Reviews (non-CDSR, or CDSR); (7) RCT enrollment 
(non-RCTs, only RCTs, or RCTs and non-RCTs); (8) 
whether meta-analysis was performed (without a meta-
analysis, or with a meta-analysis), as previous studies 
have suggested that these factors may be potential factors 
affecting the methodological quality of SRs/Mas [15, 23, 
27–32]. Chi-square tests or Fisher’s exact tests were used 

to compare SRs/MAs characteristics based on AMSTAR2 
appraisal outcomes. Multiple regression was employed to 
assess potential factors that may have an impact on the 
methodological quality of SRs/MAS of CP/CPPS, and 
variance inflation factors (VIFs) were utilized to test for 
multicollinearity among explanatory factors. Subgroup 
analysis was conducted based on the type of SRs (inter-
ventional and non-interventional). P-value ≤ 0.05 was 
considered significant for all statistical tests.

Results
Literature search
The process of the literature search and selection was 
presented in Fig. 1. A total of 573 articles were obtained 
after retrieval while 406 articles were left after removing 
duplicates. Then 299 articles were excluded after review-
ing the titles and abstracts, leaving 107 records for full-
text screening. Finally, 62 records were further excluded 
and 45 SRs/MAs were included in our study [6, 7, 33–75]. 
A list of the articles excluded after the screen of the full 
text was provided in supplement files (Additional file 4).

Fig. 1 The details of the literature selection process
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Characteristics of systematic reviews
The detailed characteristics of all included SRs/MAs are 
listed in Table  1. 45 SRs/MAs were published between 
1999 and 2022, with no SRs/MAs of CP/CPPS published 
in 2001, 2003–2005, or 2009–2010, but relevant literature 
was published almost every year after 2010 (Fig. 2). Thus, 
2010 was regarded as a time node and used for subse-
quent univariable and multivariable analysis since there 
was a burst of relative literature in the field after 2010. 44 
studies enrolled patients diagnosed with CP/CPPS, while 
one enrolled patient diagnosed with CP/CPPS also had 
sexual dysfunction (SD). The minimum and maximum 
number of trials in the included SRs/MAs were 1 and 99 
respectively, and the minimum and maximum number 
of participants in included studies were 54 and 44,650 
respectively. The included SRs/MAs are mainly from five 
continents: Asia (n = 29, 64.4%), Europe (n = 6, 13.4%), 
North America (n = 8, 17.8%), and South America(n = 2, 
4.4%). More than half of the SRs/MAs originated from 
China, followed by the United States (USA). Forty (88.9%) 
SRs/MAs were non-Cochrane reviews, and five (11.1%) 
SRs/MAs were Cochrane reviews. Nearly two-thirds 
(n = 29, 64.4%) of the SRs/MAs enrolled only RCTs, five 
(11.1%) SRs/MAs only included non-RCTs and approxi-
mately a quarter (n = 11, 24.4%) of SRs/MAs enrolled not 
only RCTs but also non-RCTs. Of all the included studies, 
only PRISMA was mentioned as a reporting standard for 
article publication. Specifically, two-thirds (n = 30, 66.7%) 
of the SRs/MAs followed the PRISMA, while the remain-
ing did not indicate which reporting standard was refer-
enced. Also, considering the authority and widespread 
use of PRISMA in SRs, we included whether PRISMA 
was followed or not as one of the independent variables 
in the subsequent risk factor analysis. Over half (n = 24, 
53.3%) of the SRs/MAs received funding support. About 
one-third (n = 16, 35.6%) of the SRs/MAs were preregis-
tered on platforms. Thirty-six included studies (80.0%) 
were systematic reviews with a meta-analysis. Thirty-
eight studies (84.4%) were interventional SRs/MAs. In 
addition, the intervention and control measures of the 
included studies were shown in Additional file 5.

Methodological quality
The evaluation results of all AMSTAR2 items assess-
ment for each study are presented in Table  2 while the 
result distribution of each item of AMSTAR2 was shown 
in Fig.  3. None of the included studies was classified as 
high quality, two (4.4%) SRs/MAs were rated as moder-
ate quality, three (6.7%) were assessed as low-quality, 
and remaining forty (88.9%) were assessed as low qual-
ity. The AMSTAR2 adherence varies widely among the 
items. Item 1 (PICO: populations, interventions, com-
parisons, and outcomes) has the best adherence in all 

included SRs/MAs, followed by item 16 (conflict of inter-
est). Item 3 (selection of the study designs) and item 10 
(funding reported for individual studies) showed the 
poorest adherence in the SRs/MAs. The most PY rat-
ings were given on item 4 (comprehensiveness of litera-
ture strategy). Among the seven essential items, the most 
frequently lacking items were as follows: item 7 (n = 38, 
84.4%), lack of excluded trials list and reasons for exclu-
sion), item 13 (n = 33, 73.3%), lack of adequate discus-
sion of the impact of risk of bias on study results), item 2 
(n = 30, 66.7%), lack of registration before the commence-
ment of the review).

Univariable analysis
We identified the association between each potential fac-
tor and methodological quality by Chi-square tests or 
Fisher’s exact tests. The methodological quality of SRs/
MAs differed significantly in the continent (P = 0.027) 
and preregistration (P = 0.004). However, no significant 
differences were observed in publication year (P = 1.000), 
PRISMA (P = 0.589), funding support (P = 0.791), 
whether CDSR (P = 0.087), RCT enrollment (P = 0.590), 
and meta-analysis (P = 0.431). The detailed results are 
displayed in Table 3.

Multivariate analysis
No significant factors related to the methodological qual-
ity of systematic reviews were observed in multivari-
ate analysis. SRs/MAs from Asia were similar to those 
from Europe (coefficient, 0.481; 95% CI, -0.040 to 1.002; 
P = 0.069), North America (coefficient, -0.064; 95% CI, 
-0.557 to 0.429; P = 0.793) and South America (coef-
ficient, -0.299; 95% CI, -1.315 to 0.718; P = 0.554). The 
methodological quality of SRs/MAs that did not include 
RCTs was similar to those that included only RCTs (coef-
ficient, -0.176; 95% CI, -0.624 to 0.272; P = 0.430), and 
those that included RCTs and non-RCTs (coefficient, 
-0.272; 95% CI, -0.808 to 0.264; P = 0.309). Furthermore, 
no significant differences of the methodological qual-
ity of SRs/MAs were observed in the publication year 
(coefficient, 0.333; 95% CI, -0.159 to 0.826; P = 0.117), 
PRISMA (coefficient, -0.105; 95% CI, -0.510 to 0.300; 
P = 0.602), preregistration (coefficient, 0.231; 95% CI, 
-0.138 to 0.600; P = 0.212), funding support (coefficient, 
-0.059; 95% CI, -0.416 to 0.297; P = 0.737), whether CDSR 
(coefficient, 0.532; 95% CI, -0.193 to 1.257; P = 0.145), and 
meta-analysis (coefficient, 0.041; 95% CI, -0.518 to 0.600; 
P = 0.882; Table 4).

Subgroup analysis
Considering that AMSTAR2 was developed based on 
interventional SRs/MAs, we conducted a subgroup 
analysis of the 38 included interventional SRs/MAs. 
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Univariate analysis showed that the methodological qual-
ity of interventional SRs/MAs of CP/CPPS was signifi-
cantly associated with the affiliated continent (P = 0.017) 
and preregistration (P = 0.014; Table 5). However, in mul-
tivariate analysis, only the continent remained signifi-
cant. Specifically, SRs/MAs from Asia had a significant 
difference in methodological quality when compared 
with SRs/MAs from Europe (coefficient, 0.652; 95% CI, 
0.046 to 1.258; P = 0.036), but were similar to those from 
North America (coefficient, -0.053; 95% CI, -0.639 to 
0.532; P = 0.853) and South America (coefficient, -0.094; 
95% CI, -1.233 to 1.045; P = 0.867; Table 6).

Sensitivity analysis
As AMSTAR2 was developed in 2017, we performed a 
sensitivity analysis to explore the impact of the release of 
AMSTAR2 on the methodological quality of SRs/MAs of 
CP/CPPS. Thus, the publication years were changed to 
another two categories, that was before 2018 and after 
2018 (including 2018). We found no substantial change 
in the results of both main and subgroup analysis (Addi-
tional files 6 and 7).

Discussion
In this study, we assessed for the first time the methodo-
logical quality of the SRs/MAs of CP/CPPS. In general, 
the methodological quality of SRs/MAs of CP/CPPS was 
mostly unsatisfactory.

Although SRs/MAs are considered one of the highest 
levels of evidence, their quality varies considerably which 
affects their clinical applicability. Sun et al. reported that 
the quality of SRs/MAs in traditional Chinese medi-
cine for ischemic stroke is poor, which led to a lack of 
timely access to valid information for clinicians [76]. In 
our study, a general lack of methodological rigor was 

noted in SRs/MAs of CP/CPPS, which might explain 
why there was no standardized management strategy 
for CP/CPPS until today to some extent. Therefore, the 
methodological quality of SRs/MAs of CP/CPPS should 
be improved. Firstly, to ensure standardization of the 
study implementation process and improve the open-
ness, transparency, and reproducibility of the evidence, 
researchers should register or publish their study pro-
tocol in advance, which could avoid unnecessary dupli-
cation, reduce finite resources waste, and encourage 
cooperation [77]. Secondly, RCTs and observational stud-
ies often have complementary roles [28], and SRs/MAs 
might give an incomplete summary when only RCTs are 
included [17]. So, we strongly recommend that authors of 
SRs/MAs explain their selection of the study designs for 
inclusion. Thirdly, search strategies for SRs/MAs must be 
comprehensive and sensitive to ensure the inclusion of all 
relevant primary research [78]. However, relevant gray 
literature was often overlooked in most included SRs/
MAs. Therefore, not only comprehensive search strategy 
should be used in the literature search process, but also 
gray literature (such as conference papers, and academic 
dissertations) should be searched manually. Fourthly, the 
lack of a list of excluded literature and the reasons often 
indicates less transparency in reporting [78]. Thus, a list 
of exclusions and reasons should be provided to further 
improve the rigor of the literature selection process in 
future studies. Fifthly, industry-funded studies are more 
likely to reach conclusions that benefit the industry [79, 
80]. The AMSTAR2 tool added a review of the fund-
ing source for included studies in reviews, but funding 
sources and conflicts of interest were seldom reported 
in included SRs, which should be improved in the future. 
Sixthly, when significant heterogeneity exists, in addi-
tion to correctly applying the random or fixed effect 

Fig. 2 Publication year of included studies
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Table 2 Result of the AMSTAR2 assessments

Y yes, PY partial yes, N no, NA not applicable, CL critically low, L low, M moderate

Study AMSTAR-2 Quality

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16

Collins et al. 1999 [33] Y Y N PY Y Y N Y N N NA NA N Y NA Y CL

Collins et al. 2000 [34] Y N N PY N Y N PY N N NA NA N Y NA N CL

Collins et al. 2002 [35] Y N N PY Y Y Y Y N N NA NA N Y NA Y CL

Yang et al. 2006 [36] Y N N PY N N N PY PY N Y N N N N N CL

Lee et al. 2007 [37] Y N N N N N N PY N N NA NA N N NA N CL

Mishra et al. 2007 [38] Y N N PY N N Y Y N N NA NA Y Y NA N CL

Yang et al. 2008 [39] Y N N PY Y Y N PY PY N N N N N N N CL

Anothaisintawee et al. 2011 [40] Y N N PY Y Y N PY Y N Y Y Y Y Y Y CL

Aboumarzouk et al. 2012 [41] Y Y N PY Y Y Y PY Y N NA NA Y Y NA Y M

Cohen et al. 2012 [42] Y N N PY Y Y N Y Y Y Y N N Y Y Y CL

Thakkinstian et al. 2012 [43] Y N N PY N Y N PY N N N N N Y N Y CL

Moldwin et al. 2013 [44] N N N N N N N N N N NA NA N N NA Y CL

Fu et al. 2014 [45] Y N N PY Y Y N Y Y N Y N N Y N Y CL

Riegel et al. 2014 [46] Y PY N PY Y Y N PY N N NA NA Y N NA Y CL

Zhu et al. 2014 [47] Y N N PY N Y N PY Y N Y Y Y Y Y Y CL

Chen et al. 2015 [48] Y PY N PY Y Y Y Y Y N N Y Y Y Y Y L

Li et al. 2015 [49] Y N N PY N Y N Y Y N Y N N N Y Y CL

Liu et al. 2016 [50] Y N N PY Y Y N Y Y N N N N Y N Y CL

Qin et al. 2016a [51] Y N N PY Y Y N PY Y N N N N N N Y CL

Qin et al. 2016b [52 ] Y PY N Y Y Y N PY Y N Y N N Y Y Y CL

Cai et al. 2017 [53] Y N N PY Y Y N PY PY N N Y Y N N Y CL

Chang et al. 2017 [54] Y N N PY Y Y N Y Y N Y N N Y Y Y CL

Anderson et al. 2018 [55] Y N N PY N N N PY N N N N N Y N N CL

Franco et al. 2018 [56] Y Y N PY Y Y Y Y Y Y Y N N Y N Y CL

Franco et al. 2019 [57] Y Y N Y Y Y Y Y Y Y Y N N Y Y Y L

Liao et al. 2019 [58] Y N N PY Y Y N PY Y N N N N Y Y N CL

Qin et al. 2019a [59] Y N N PY Y Y N PY N N N N N N N Y CL

Qin et al. 2019b [60] Y N N PY Y Y N PY N N N N N N N Y CL

Yuan et al. 2019 [61] Y N N PY N N N PY Y N Y N N N N Y CL

Birowo et al. 2020 [62] Y PY N PY Y N N PY Y N N Y Y N N Y CL

Huang et al. 2020 [63] Y N N PY N N N PY N N N N N N Y Y CL

Li et al. 2020 [64] Y N N PY N N N PY Y N N N N N N Y CL

Chen et al. 2021 [65] Y N N PY Y N N PY N N N N N N Y Y CL

Kang et al. 2021 [66] Y N N PY Y Y N PY Y N N N N N Y Y CL

Li et al. 2021 [67] Y N N PY Y Y N PY N N N N N Y N Y CL

Mykoniatis et al. 2021 [68] Y PY N PY Y Y Y PY Y N Y N Y Y Y Y M

Zhang et al. 2021a [69] Y N N PY Y Y N PY PY N Y N N N N Y CL

Zhang et al. 2021b [70] Y PY N N Y Y N PY Y N N N Y N Y Y CL

Kong et al. 2022 [71] Y Y N PY Y Y N PY Y N Y N N N N Y CL

Lao et al. 2022 [72 ] Y PY N PY Y Y N PY Y N Y N Y N Y Y L

Lok et al. 2022 [73] Y N N N Y Y N PY Y N N N N N N Y CL

Andrey et al. 2022 [6] Y PY Y PY Y Y N PY Y N N N N N Y Y CL

Qin et al. 2022a [7] Y PY N PY Y Y N PY Y N Y N N Y N Y CL

Qin et al. 2022b [74] Y Y N PY Y Y N PY Y Y Y N N N N Y CL

Zhao et al. 2022 [75] N N N PY Y Y N N N N NA NA Y N NA Y CL
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model, researchers need to perform subgroup analysis 
or meta-regression to analyze the causes of heterogene-
ity and explain its impact on research results. Finally, 
while adhering to the relevant guidelines to minimize 
bias, researchers should be aware that it is not enough to 
assess the risk of bias, but must consider its impact on 
the results of the review.

Next, we explored potential factors affecting the meth-
odological quality of SRs/MAs of CP/CPPS. Univariate 
analysis showed that the methodological quality of SRs/
MAs of CP/CPPS is significantly associated with con-
tinent and preregistration. Considering that the vast 
majority of the SRs/MAs included in the study were 
assessed as critically low quality, the probability of esti-
mation of this level of quality is always close to 1 and 
does not require fitting an ordered regression model. 
Therefore, we employed the multivariate linear regres-
sion model with the overall score as the dependent 
variable. However, no factors including continent and 
preregistration were found significantly associated with 
the methodological quality of SRs/MAs of CP/CPPS in 
the multivariate analysis. In fact, the study region was 
not always classified consistently in published literature. 
A study found that there was a significant difference in 
reporting and methodologic qualities in published surgi-
cal MAs from Asia and non-Asia [27]. Differently, some 
studies did not find the impact of the study region on 
the methodological quality of the MAs, in which the 
study regions were divided more detailedly [81, 82]. The 
impact of the study region on methodological quality of 
SRs/MAs of CP/CPPS should be further explored in the 
future. Similarly, unlike the results of univariate analysis, 
preregistration was also found not to correlate with the 
methodological quality in multivariate analysis. This may 
be due to the small sample size, which needs to be further 

expanded in the future to verify the effect of registra-
tion on the quality of SRs/MAs of CP/CPPS. Preregistra-
tion can ensure a more standardized study process and 
help to reduce the selective outcome-reporting bias [83]. 
Previous studies have shown that preregistration was 
independently associated with superior methodological 
quality and contributes to the methodological quality of 
SRs [27, 84]. Therefore, preregistration may be an effec-
tive measure to improve the methodological quality of 
SRs and should be taken into account by researchers.

Previous studies have illustrated that the quality of 
SRs/MAs tends to improve gradually over time [15, 78, 
81, 85]. However, although the vast majority of SRs/
MAs (n = 38, 84.4%) of CP/CPPS were published after 
2010, we found that the methodological quality of SRs/
MAs of CP/CPPS did not significantly improve after 
2010. The PRISMA statement was developed to pro-
mote transparent and complete reporting of system-
atic reviews [86]. Some researchers found a positive 
correlation between AMSTAR and PRISMA scores in 
SRs [30, 87]. However, we did not observe the impact 
of adhering to PRISMA on the methodological qual-
ity of SRs/MAs of CP/CPPS in this study. Addition-
ally, some studies found that SRs/MAs with conflicts of 
interest tend to have lower methodological quality and 
reach favorable conclusions than those without finan-
cial conflicts of interest [88, 89]. Ghozy et  al. found 
that financial support does not significantly affect 
the overall quality of SRs which was consistent with 
our results, and they found that funded studies tend 
to include more RCTs and report conflicts of interest 
more frequently than non-funded ones [90]. The reli-
ability of the conclusions of SRs also depends on the 
quality of the initial studies included. To compare the 
advantages and disadvantages of various interventions, 

Fig. 3 Probability of AMSTAR2 response per question
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the best form of evidence is a rigorously designed RCT 
with an adequate sample size [91]. RCTs are known to 
have the highest quality of evidence of all study types, 
which makes them the gold standard for evidence syn-
thesis [28]. However, we did not find the influence of 
RCT enrollment on the methodological quality of SRs/
MAs of CP/CPPS in this study which should be fur-
ther validated in the future. Some studies reported that 
non-CDSR often had lower statistical precision despite 
reporting larger effect sizes than CDSR, which may be 
due to the more standardized methodology and more 
transparent reporting of Cochrane reviews [23, 92]. 
However, we did not observe such a difference in our 
study. Meta-analysis inclusion in SRs was regarded 
as a potential influencing factor in many studies, and 
those studies found that SRs with a meta-analysis have 
a higher AMSTAR2 score [32, 85]. As a useful tool for 
summarizing research evidence, meta-analysis might 
not be always applicable because of clinical or statistical 

heterogeneity. Our results did not show the association 
between the presence of a meta-analysis and meth-
odological quality of SRs of CP/CPPS. It might be that 
authors often did not conduct meta-analysis due to sig-
nificant heterogeneity while such a situation might not 
affect the final quality of the produced SRs.

Notably, AMSTAR2 was initially used only for SRs/
MAs that include healthcare interventions. Neverthe-
less, in recent years, a considerable number of studies 
have tried to use AMSTAR2 for non-interventional 
SRs/Mas [15, 93], so we included both intervention 
and non-intervention SRs/MAs in our initial analyses. 
Subsequently, we conducted a subgroup analysis after 
excluding non-interventional SRs/MAs, and the uni-
variate analysis was consistent with the results of the 
initial analyses. Differently, in the multivariate analy-
sis of intervention SRs, the continent remained sig-
nificantly associated with the methodological quality 
of SRs/MAs of CP/CPPS. Particularly, there were sig-
nificant differences in methodological quality between 
SRs/MAs from Asia and Europe. The difference 
between the main analysis and the subgroup analysis in 
the multivariate analysis might be due to a more strin-
gent classification of the types of SRs which implied 
lower heterogeneity. However, due to the small sample 
size of this study and the large number of independ-
ent variables included in the regression analysis, these 

Table 3 Univariable analysis of potential factors affecting the 
methodologic quality of SRs/MAs of CP/CPPS (N = 45)

Percentages may not sum to 100 due to rounding of values

CL critically low, L low, M moderate

Characteristics N (%)
(N = 45)

Total (N = 45) P value

M (N = 2) L (N = 3) CL (N = 40)

Publication year 1.000

 Before 2010 7 (15.6) 0 (0.0) 0 (0.0) 7 (100.0)

 After 2010 38 (84.4) 2 (5.3) 3 (7.9) 33 (86.8)

Continent 0.027

 Asia 29 (64.4) 0 (0.0) 2 (6.9) 27 (93.1)

 Europe 6 (13.4) 2 (33.3) 0 (0.0) 4 (66.7)

 North America 8 (17.8) 0 (0.0) 0 (0.0) 8 (100.0)

 South America 2 (4.4) 0 (0.0) 1 (50.0) 1 (50.0)

PRISMA 0.589

 No 15 (33.3) 1 (6.7) 0 (0.0) 14 (93.3)

 Yes 30 (66.7) 1 (3.3) 3 (10.0) 26 (86.7)

Preregistration 0.004

 No 29 (64.4) 0 (0.0) 0 (0.0) 29 (100.0)

 Yes 16 (35.6) 2 (12.5) 3 (18.8) 11 (68.8)

Funding support 0.791

 No 21 (46.7) 1 (4.8) 2 (9.5) 18 (85.7)

 Yes 24 (53.3) 1 (4.2) 1 (4.2) 22 (91.6)

RCT enrollment 0.590

 non-RCTs 5 (11.1) 0 (0.0) 1 (20.0) 4 (80.0)

 RCTs 29 (64.4) 2 (6.9) 2 (6.9) 25 (86.2)

 RCTs and non-RCTs 11 (24.4) 0 (0.0) 0 (0.0) 11 (100.0)

Whether CDSR 0.087

 non-CDSR 40 (88.9) 1 (2.5) 2 (5.0) 37 (92.5)

 CDSR 5 (11.1) 1 (20.0) 1 (20.0) 3 (60.0)

Meta-analysis 0.431

 Without 9 (20.0) 1 (11.1) 0 (0.0) 8 (88.9)

 With 36 (80.0) 1 (2.8) 3 (8.3) 32 (88.9)

Table 4 Multiple linear regression analysis of potential factors 
affecting the methodologic quality of SRs/MAs of CP/CPPS 
(N = 45)

Characteristics Coefficients 95% CI P value

Publication year (Before 2010)

 After 2010 0.333 -0.159, 0.826 0.177

Continent (Asia)

 Europe 0.481 -0.040, 1.002 0.069

 North America -0.064 -0.557, 0.429 0.793

 South America -0.299 -1.315, 0.718 0.554

PISMA (No)

 Yes -0.105 -0.510, 0.300 0.602

Preregistration (No)

 Yes 0.231 -0.138, 0.600 0.212

Funding support (No)

 Yes -0.059 -0.416, 0.297 0.737

RCT enrollment (non-RCTs)

 RCTs and non-RCTs -0.272 -0.808, 0.264 0.309

 RCTs -0.176 -0.624, 0.272 0.430

Whether CDSR (non-CDSR)

 CDSR 0.532 -0.193, 1.257 0.145

Meta-analysis (Without)

 With 0.041 -0.518, 0.600 0.882
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results should be further confirmed. Subsequently, to 
further explore whether the methodological quality of 
the SRs has improved after the release of AMSTAR, we 
used 2018 as the cut-off year in the sensitivity analy-
sis. We reconducted the regression analyses and found 
that the results of the analysis did not change substan-
tially. This validated the robustness of the results of 
the main and subgroup analysis to some extent.

Study limitations
This study has several limitations. First, although 
AMSTAR2 was adopted in this study for the methodology 
evaluation of CP/CPPS-related SRs, there is no gold stand-
ard for assessing the quality of SRs. However, AMSTAR2 
is one of the most widely used tools for evaluating the 
methodology quality of SRs. Second, only SRs/MAs writ-
ten in English or Chinese were included. Thus, publication 

bias might exist. Third, we used VIF to test whether there 
is multicollinearity between factors. Although we did 
not find multicollinearity, there may be some correla-
tion between individual variables. Fourth, a small sample 
of study were considered in this study while a relatively 
large number of influencing variables were adopted in the 
analysis, which might affect the stability of the results and 
require further verification in the future. Fifth, due to limi-
tations in the design of cross-sectional studies, our findings 
may not apply to other disease areas of medicine. Finally 
and noteworthyly, there were some differences between 
the registered protocol and the manuscript. For example, 
there were not any restrictions to the publication language 
in the protocol while only studies published in Chinese or 
English were included in the final manuscript. No publi-
cation language restriction guaranteed the comprehen-
siveness of the conducting literature retrieval. However, 
considering the accuracy of translation and data extrac-
tion, and few publications in non-Chinese or non-English 
after retrieval, only the Chinese and English documents 
were included. Additionally, as stated in the protocol, we 
planned to use the PRISMA checklist, the AMSTAR2 
tool, the ROBIS tool, and the GRADE system to assess the 
quality of CP/CPPS-related SRs comprehensively through 
various aspects such as quality of reporting, methodologi-
cal quality, risk of bias, and grading of evidence [94–98]. 
Also, we intended to assess the clinical efficacy of different 

Table 5 Univariable analysis of potential factors affecting the 
methodologic quality of interventional SRs/MAs of CP/CPPS 
(N = 38)

Percentages may not sum to 100 due to rounding of values

CL critically low, L low, M moderate

Characteristics N (%)
(N = 38)

Total (N = 38) P value

M (N = 2) L (N = 2) CL (N = 34)

Publication year 1.000

 Before 2010 7 (18.4) 0 (0.0) 0 (0.0) 7 (100.0)

 After 2010 31 (81.6) 2 (6.5) 2 (6.5) 27 (87.1)

Continent 0.017

 Asia 23 (60.5) 0 (0.0) 1 (4.3) 22 (95.7)

 Europe 5 (13.2) 2 (40.0) 0 (0.0) 3 (60.0)

 North America 8 (21.1) 0 (0.0) 0 (0.0) 8 (100.0)

 South America 2 (5.3) 0 (0.0) 1 (50.0) 1 (50.0)

PRISMA 0.773

 No 14 (36.8) 1 (7.1) 0 (0.0) 13 (92.9)

 Yes 24 (63.2) 1 (4.2) 2 (8.3) 21 (87.5)

Preregistration 0.014

 No 24 (63.2) 0 (0.0) 0 (0.0) 24 (100.0)

 Yes 14 (36.8) 2 (14.3) 2 (14.3) 10 (71.4)

Funding support 1.000

 No 18 (47.4) 1 (5.6) 1 (5.6) 16 (88.9)

 Yes 20 (52.6) 1 (5.0) 1 (5.0) 18 (90.0)

RCT enrollment 1.000

 non-RCTs 1 (2.6) 0 (0.0) 0 (0.0) 1 (100.0)

 RCTs 29 (76.3) 2 (6.9) 2 (6.9) 25 (86.2)

 RCTs and non-RCTs 8 (21.1) 0 (0.0) 0 (0.0) 8 (100.0)

Whether CDSR 0.076

 non-CDSR 33 (86.8) 1 (3.0) 1 (3.0) 31 (93.9)

 CDSR 5 (13.2) 1 (20.0) 1 (20.0) 3 (60.0)

Meta-analysis 0.574

 Without 7 (18.4) 1 (14.3) 0 (0.0) 6 (85.7)

 With 31 (81.6) 1 (3.2) 2 (6.5) 28 (90.3)

Table 6 Multiple linear regression analysis of potential factors 
affecting the methodologic quality of interventional SRs/MAs of 
CP/CPPS (N = 38)

Characteristics Coefficients 95% CI P value

Publication year (Before 2010)

 After 2010 0.398 -0.149, 0.944 0.147

Continent (Asia)

 Europe 0.652 0.046, 1.258 0.036

 North America -0.053 -0.639, 0.532 0.853

 South America -0.094 -1.233, 1.045 0.867

PRISMA (No)

 Yes -0.134 -0.606, 0.338 0.564

Preregistration (No)

 Yes 0.194 -0.237, 0.625 0.362

Funding support (No)

 Yes 0.029 -0.384, 0.442 0.886

RCT enrollment (non-RCTs)

 RCTs and non-RCTs -0.405 -1.470, 0.660 0.441

 RCTs -0.322 -1.424, 0.781 0.554

Whether CDSR (non-CDSR)

 CDSR 0.425 -0.422, 1.272 0.312

Meta-analysis (Without)

 With -0.020 -0.817, 0.776 0.958
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interventions in SRs. However, this is a big project, espe-
cially when there is a lot of clinical efficacy data to evaluate 
and grade. Thus, we only attempted to explore the meth-
odological quality and influencing factors in this prelimi-
nary study utilizing a widely adopted AMSTAR2 tool [17]. 
Although it seemed to be part of the preconceived study, 
this study is an exploratory work while the influencing fac-
tors we explored might be certainly enlightening. Addi-
tionally, it might provide some reference for our follow-up 
research to comprehensively evaluate the study quality 
and evidence grade about CP/CPPS-related SRs based 
on the registered protocol. In short, possible associations 
between methodological rigor and review characteristics, 
as well as comprehensive methodological features and evi-
dence grading of CP/CPPS-related SRs should be further 
explored in the future.

Conclusions
The methodological quality of SRs/MAs of CP/CPPS was 
suboptimal, and most were rated as low and critically 
low. In addition, this study identified domains where the 
methodological quality of SRs/MAs of CP/CPPS could 
be improved. Researchers should strictly adhere to the 
AMSTAR2 items to improve the methodological quality 
of SRs/MAs in the future. Although none of the investi-
gated factors showed the association with the methodo-
logical quality of all types of SRs/MAs of CP/CPPS, the 
continent was associated with the methodological quality 
of a subgroup of interventional SRs/MAs of CP/CPPS.
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