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ABSTRACT
Objective: The aim of this study was to examine the
epidemiological and reporting characteristics as well as
the methodological quality of meta-analyses (MAs) of
observational studies published in Chinese journals.
Methods: 5 Chinese databases were searched for MAs
of observational studies published from January 1978
to May 2014. Data were extracted into Excel
spreadsheets, and Meta-analysis of Observational
Studies in Epidemiology (MOOSE) and Assessment of
Multiple Systematic Reviews (AMSTAR) checklists were
used to assess reporting characteristics and
methodological quality, respectively.
Results: A total of 607 MAs were included. Only
52.2% of the MAs assessed the quality of the included
primary studies, and the retrieval information was not
comprehensive in more than half (85.8%) of the MAs.
In addition, 50 (8.2%) MAs did not search any Chinese
databases, while 126 (20.8%) studies did not search
any English databases. Approximately 41.2% of the
MAs did not describe the statistical methods in
sufficient details, and most (95.5%) MAs did not
report on conflicts of interest. However, compared with
the before publication of the MOOSE Checklist, the
quality of reporting improved significantly for 20
subitems after publication of the MOOSE Checklist, and
7 items of the included MAs demonstrated significant
improvement after publication of the AMSTAR Checklist
(p<0.05).
Conclusions: Although many MAs of observational
studies have been published in Chinese journals, the
reporting quality is questionable. Thus, there is an
urgent need to increase the use of reporting guidelines
and methodological tools in China; we recommend that
Chinese journals adopt the MOOSE and AMSTAR
criteria.

INTRODUCTION
Meta-analysis as a statistical and scientific tool
has grown immensely popular over the past
decade.1 Several studies have considered that
meta-analyses including only randomised

controlled trials (RCTs) would provide stron-
ger evidence than those not including
RCTs.2 3 However, in many situations, rando-
mised controlled designs are not feasible and
only data from observational studies are avail-
able. Therefore, observational studies have
an important role in answering questions
related to treatment effectiveness and disease
aetiology.
Owing to the lack of randomisation, obser-

vational studies are inherently more prone to
potential biases.4 5 For instance, case–control
studies are always retrospective in nature,
which increases the potential for incomplete
and biased data collection. Therefore, it is
more important to describe exactly the meth-
odology that led to the generation of results
from meta-analyses of observational studies.
The Meta-Analysis of Observational Studies

in Epidemiology (MOOSE) checklist and the
Assessment of Multiple Systematic Reviews
(AMSTAR) tool were first introduced and
published in China in 2010.6 7 Over the past
decades, many studies have described the
quality and reporting characteristics in

Strengths and limitations of this study

▪ Our study was the first to examine the
compliance of Chinese observational study
meta-analyses using the Meta-analysis of
Observational Studies in Epidemiology reporting
guidelines and the Assessment of Multiple
Systematic Reviews tool for assessing methodo-
logical quality.

▪ This study included a comprehensive literature
search using five Chinese databases to ensure a
high degree of representativeness.

▪ In addition, this study included only
meta-analyses published in Chinese journals,
whereas Chinese investigators increasingly
publish articles in international journals.
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multidisciplinary clinical research topics, but these
studies did not include information about epidemio-
logical characteristics or methodological quality based on
the meta-analyses of observational studies in China.8–10

The aim of this study is to describe the epidemiological
and reporting characteristics, as well as the methodo-
logical quality, of the meta-analyses of observational
studies published in Chinese journals, using the most
up-to-date assessment tools.

METHODS
Data sources and searches
Five Chinese databases (Chinese Biomedical Literature
database (CBM), Chinese Science Citation Database
(CSCD), VIP information (Chinese Scientific Journals
database), China National Knowledge Infrastructure
(CNKI) and WANFANG database (Chinese Medicine
Premier)), were searched from inception through May
2014 (see online supplementary file 1). The search
terms included ‘review’, ‘meta-analysis’, ‘systematic
review’, ‘pooled analysis’, ‘overview’, ‘cohort’, ‘case
control’ and ‘cross sectional’. The search was limited to
the following criteria: MAs of the article type and one of
three main study designs, including cohort, case–control
and cross-sectional. The search was limited to human
studies. Editorials, letters, conferences and meeting
abstracts were excluded. Then, the full texts of the
potentially eligible studies were retrieved and further
evaluated. The references of retrieved articles were also
searched.

Data collection and analysis
Study reports were grouped according to the year that
the two checklists were introduced in China: 2009 and
earlier (prepublication) or 2010–2014 (postpublica-
tion). Articles were scored as ‘yes’ if they were reported
in enough detail to allow the reader to judge that the
definition had been met. An article was scored as ‘par-
tially/cannot tell’ only when the report was incomplete
or unclear. Articles were coded as ‘no’ when the check-
list item was not reported. We also collected information
regarding the risk of bias tools and methods used to
search Chinese journals.
To enhance the reviewers’ inter-rater agreement, we

evaluated 20 papers (not included in the study sample)
in a pilot test of the database prior to starting the data
abstraction process. Proper scoring of each item in the
database was discussed in detail. The Preferred
Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) guideline was also followed
(see online supplementary file 2). Z-wZ and JC searched
the literature. ZL, J-cM JC, J-lL and JW participated in
data extraction and quality assessment of the MAs, with
guidance from K-hY. Intraclass correlation coefficients
(ICCs) were used to assess inter-rater reliability within
each item.11 The χ2 test was used to compare the quality
of MAs published in journals cited by CSCD and

non-CSCD. Statistical significance was considered when
p<0.05. Data analysis was performed with SPSS V.13.0.

RESULTS
Search
A total of 2930 potentially relevant reports from the
databases were identified for review. The screening
process excluded 1977 reviews due to duplication or the
absence of MAs. Another 346 reviews that were not MAs
of observational studies were excluded after examination
of the full texts. Finally, a total of 607 MAs were consid-
ered to be eligible for our study (figure 1 and online
supplementary file 3).

Descriptive characteristics
The first related methods of MAs concerning observa-
tional studies were published in China in 1995, and the
overall number of published MAs has subsequently
increased. The 607 MAs included were published in 265
different Chinese journals. Less than one-third (28.5%)
of the MAs were supported by the government. The
most common conditions studied included diseases of
neoplasms (43%) and the circulatory system (17%). The
number of authors ranged from 1 to 11 with a median
of four authors. Less than one-fifth (18.9%) of the MAs
were cited by the CSCD. In addition, 85% of the articles
included the term ‘meta-analyses’ in the title. None of
the MAs had been updated from a previous review
(table 1).

Risk of bias instruments
Only 52.2% of the MAs reported that they assessed the
quality of the included primary studies. Of these, 39
(6.3%) MAs used the Newcastle-Ottawa scale (NOS); 19
(3.1%) MAs used the critical appraisal skill programme
(CASP); 12 (2%) MAs used the Cochrane Collaboration
scale (CC); 29 (4.8%) MAs used the Strengthening the
Reporting of Observational Studies in Epidemiology

Figure 1 Flow chart of systematic search.
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(STROBE); and 218 (36%) MAs presented either the
reference for the scale or used unnamed scales. Among
the 607 included MAs, 548 (90.3%) provided the name
and version of the statistical software employed, includ-
ing particulars of any special features used (table 2).

Searching details for studies
Within the included studies, the median number of
databases used was 4, with a range of 0 to 16. Regarding
the Chinese-language databases, the most commonly
searched database was CNKI (65.7%), followed by CBM
(51.7%) and VIP (49.4%). PUBMED was the most com-
monly searched English-language database (66%); the
second most common database was EMBASE (28.7%),
followed by the Cochrane Library (16.8%). A total of 50

Table 1 Descriptive characteristics of included MAs

Category All meta-analyses n=607

Total number of journals 265

Funding source (yes)

Government 173 (28.5)

Industrial 0 (0)

Other 39 (6.3)

Common ICD-10

Neoplasms 261 (43)

Diseases of the digestive system 26 (4.3)

Certain infectious and parasitic diseases 28 (4.6)

Disease of the circulatory system 103 (17)

Diseases of the musculoskeletal system and connective tissue 14 (2.3)

Diseases of the blood and blood forming organs and immune mechanism 12 (1.9)

Endocrine, nutritional and metabolic diseases 34 (5.6)

Diseases of the respiratory system 16 (2.6)

Diseases of the genitourinary system 14 (2.3)

Congenital malformations, deformations and chromosomal abnormalities 3 (0.5)

Injury, poisoning and certain other consequences of external causes 61 (10.1)

Pregnancy, childbirth and puerperium 22 (3.6)

Certain conditions originating in the perinatal period 6 (0.9)

Diseases of the eye and adnexa 7 (1.2)

Number of authors, median (IQR) 4 (1–11)

Number of included studies, median (IQR)

Cohort, n=24 13 (2–215)

Case–controlled, n=488 12 (2–90)

Cohort + case–controlled, n=65 11 (1–189)

Cross-sectional, n=10 16 (2–63)

Number of participants in included studies, median (IQR)

Cohort, n=89 561 279 (76–7 069 228)

Case–controlled, n=553 4575 (72–105 293)

Cross-sectional, n=10 78 (3–11 215)

Types of clinical study (yes)

Therapy 31 (5.1)

Aetiology 576 (94.9)

Types of models in included studies (yes)

Fixed model 107 (17.6)

Random model 164 (27.2)

Not reported 336 (55.2)

Indexed in CSCD, yes n (%) 18.9

Update of a previous review: yes n (%) 0 (0)

CSCD, Chinese Science Citation Database; ICD-10, International Classification of Diseases 10th edition; MA, meta-analyses.

Table 2 Tools of quality assessment in included

meta-analyses

Quality assessment
Number (%),
of n=607 95% CI

NOS 39 (6.3) 4.7 to 8.7

CASP 19 (3.1) 2 to 4.9

Cochrane scale 12 (2.0) 1.1 to 3.4

STROBE* 29 (4.8) 3.3 to 6.8

Others 218 (36.0) 32.2 to 39.8

Not reported/not performed 290 (47.8) 43.8 to 51.8

*The STROBE was not a tool for assessing the quality of
published observational studies.
CASP, critical appraisal skill programme; NOS, Newcastle-Ottawa
scale; STROBE, Strengthening the Reporting of Observational
Studies in Epidemiology.
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(8.2%) MAs did not search any Chinese database, and
126 (20.8%) MAs did not search any English language
database. In addition, 559 (92.1%) revealed the search
terms (some terms given but not all), but only 87
(14.3%) studies presented the search strategy (search
terms and Boolean operators; table 3).

AMSTAR checklist (current edition) assessment
Table 4 shows the summary of results for the risk of bias
of all MAs. Compliance with the AMSTAR checklist

items ranged from 4.5 to 75.8. The overall agreement
among reviewers for evaluation using the AMSTAR
Checklist was moderate (ICC=0.81; 95% CI 0.71 to
0.89). Six AMSTAR items (1, 2, 3, 4, 5 and 11) were
reported in less than 50% of the total reports. No signifi-
cant difference was found for the MAs published in jour-
nals cited by CSCD versus non-CSCD. Compared to
studies published before 2010, there was an increase in
seven items (1, 2, 3, 5, 6, 7 and 10) on the AMSTAR
checklist (p<0.05; table 4).

MOOSE checklist (current edition) assessment
Table 5 shows the proportion of all MAs reporting each
item in the MOOSE checklist. Compliance with the
MOOSE checklist items ranged from 0% to 96.7%. The
overall agreement among reviewers for evaluation with
the MOOSE checklist was also moderate (ICC=0.79;
95% CI 0.68 to 0.87). Fourteen MOOSE checklist subi-
tems (2, 5, 6, 7, 8, 9, 12, 13, 14, 15, 16, 20, 29 and 35)
were mentioned in less than 50% of the total reports,
and four of these subitems (7, 13, 14 and 16) were
included in less than 10% of the reports. There was also
no statistically significant difference in the source of
journals cited by CSCD versus non-CSCD. In addition,
the quality of reporting demonstrated significant
improvement regarding the background (item 3),
search strategy (items 7, 8, 9, 10, 12, 14 and 15),
methods (items17, 18, 19, 20, 21, 22 and 24), results
(items 25, 27 and 28) and discussion (items 30 and 31).
However, no study provided the name and version of the
search software employed (subitem 11), and there was
no mention of the special features used (table 5).

DISCUSSION
Our study shows that large numbers of MAs of observa-
tional studies have recently been conducted, with 607
publications identified in Chinese journals. This study
was the first to examine the compliance of Chinese
observational study MAs using the MOOSE reporting
guidelines and the AMSTAR tool for assessing methodo-
logical quality.
This study found that the methodological quality of

Chinese MAs is poor. In particular, we found the retrie-
vals were not comprehensive and lacked bias assessments
in the majority of the MAs that we examined. Reporting
the details of the search strategy is a requirement for
MAs, as this information facilitates an assessment of
comprehensiveness and ensures reproducibility.12 This
study demonstrated that 85.8% of the MAs examined
did not perform comprehensive literature searches; for
example, only 14.3% of the studies presented their
search strategy; 15.7% of the studies included searches
of grey literature; and 67.7% of the studies used manual
retrieval. Moreover, the lack of detailed retrieval strat-
egies and qualifications of the searchers (ie, librarians
and investigators) should also be noted. Ma et al13

reported that 59.1% of Chinese SRs of acupuncture

Table 3 Search details reported by included

meta-analyses

Assessment item
Number
(%)

Number of databases searched, median

(range)

4 (0–16)

Chinese databases searched

China National Knowledge Infrastructure

(CNKI)

464 (76.4)

Chinese Biomedical (CBM) literature

database

314 (51.7)

VIP information (Chinese Scientific

Journals database)

300 (49.4)

WANFANG database (Chinese Medicine

Premier)

277 (45.6)

Others 34 (5.6)

English-language databases searched

PubMed 466 (66)

EMBASE 174 (28.7)

Cochrane Library 102 (16.8)

OVID 58 (9.6)

SCI (Web OF Science) 42 (6.9)

Springerlink 39 (6.4)

Elsevier Science 37 (6.1)

Others 104 (17.1)

Number of Chinese databases

0 50 (8.2)

1 111 (18.3)

2 156 (25.7)

3 178 (29.3)

>3 112 (18.5)

Number of English databases

0 126 (20.8)

1 182 (30)

2 157 (25.9)

3 88 (14.5)

>3 54 (8.8)

Was the strategy given in full?

Search strategy (search terms and Boolean

operators)

87 (14.3)

Partial (eg, some terms given but not all) 559 (92.1)

Not report 15 (2.5)

Other resources searched

Reference sections of retrieve articles 489 (80.5)

Conference abstracts/posters 336 (55.4)

Assistant retrieval methods

Manual searching (eg, reference,

conference)

411 (67.7)

Search engine (eg, Google scholar) 41 (6.8)
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Table 4 AMSTAR assessment of methodological characteristics (n=607)

Category

Yes (%) Partially/cannot tell (%) No (%)

p Values
All
n=607

≤2009
n=230

2010–2014
n=377

All
n=607

≤2009
n=230

2010–2014
n=377

All
n=607

≤2009
n=230

2010–2014
n=377

1. Was an ‘a priori’ design provided? 227 (37.4) 69 (30.0) 158 (41.9) 310 (51.1) 134 (58.3) 176 (46.7) 70 (11.5) 27 (11.7) 43 (11.4) 0.010

2. Was there duplicate study selection and

data extraction?

255 (42.0) 65 (28.3) 190 (50.4) 13 (2.2) 6 (2.6) 7 (1.9) 339 (55.8) 159 (69.1) 180 (47.7) 0.000

3. Was a comprehensive literature search

performed?

86 (14.2) 22 (9.6) 64 (16.9) 392 (64.6) 141 (61.3) 251 (66.6) 129 (21.2) 67 (29.1) 62 (16.5) 0.000

4. Was the status of publication (ie, grey

literature) used as an inclusion criterion?

95 (15.7) 37 (16.1) 58 (15.4) 0 (0.0) 0 (0.0) 0 (0.0) 512 (84.3) 193 (83.9) 319 (84.6) 0.817

5. Was a list of studies (included and

excluded) provided?

63 (10.4) 20 (8.7) 43 (11.4) 96 (15.8) 50 (21.7) 46 (12.2) 448 (73.8) 160 (69.6) 288 (76.4) 0.006

6. Were the characteristics of the included

studies provided?

460 (75.8) 158 (68.7) 302 (80.1) 12 (1.9) 6 (2.6) 6 (1.6) 135 (22.3) 66 (28.7) 69 (18.3) 0.006

7. Was the scientific quality of the included

studies assessed and documented?

317 (52.2) 96 (41.7) 221 (58.6) 0 (0.0) 0 (0.0) 0 (0.0) 290 (47.8) 134 (58.3) 156 (41.4) 0.000

8. Was the scientific quality of the included

studies used appropriately in formulating

conclusions?

357 (58.8) 124 (53.9) 233 (61.8) 23 (3.8) 8 (3.5) 15 (3.9) 227 (37.4) 98 (42.6) 129 (34.3) 0.117

9. Were the methods used to combine the

findings of studies appropriate?

436 (71.8) 169 (73.5) 267 (70.8) 150 (24.7) 54 (23.5) 97 (25.7) 21 (3.5) 7 (3.0) 13 (3.5) 0.055

10. Was the likelihood of publication bias

assessed?

374 (61.6) 110 (47.8) 264 (70.0) 11 (1.8) 6 (2.6) 5 (1.3) 222 (36.6) 114 (49.6) 108 (28.7) 0.000

11. Was the conflict of interest stated? 27 (4.5) 8 (3.5) 19 (5.0) 0 (0.0) 0 (0.0) 0 (0.0) 580 (95.5) 222 (96.5) 358 (95.0) 0.356
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Table 5 MOOSE assessment of reporting characteristics (n=607)

Category

Yes (%) Partially/cannot tell (%) No (%)

p Values
All
n=607

≤2009
n=230

2010–2014
n=377

All
n=607

≤2009
n=230

2010–2014
n=377

All
n=607

≤2009
n=230

2010–2014
n=377

Reporting of background should include

1. Problem definition 536 (88.3) 198 (86.1) 338 (89.7) 28 (4.6) 14 (6.1) 14 (3.7) 43 (7.1) 18 (7.8) 25 (6.6) 0.080

2. Hypothesis statement 279 (45.9) 94 (40.9) 185 (49.1) 165 (27.2) 64 (27.8) 101 (26.8) 163 (26.9) 72 (31.3) 91 (24.1) 0.087

3. Description of study outcome (s) 376 (61.9) 129 (56.1) 247 (65.5) 79 (13.0) 45 (19.6) 34 (9.1) 152 (25.1) 56 (24.3) 96 (25.4) 0.001

4. Type of exposure or intervention

used

430 (70.9) 154 (66.9) 276 (73.2) 2 (0.3) 0 (0.0) 2 (0.5) 175 (28.8) 76 (33.1) 99 (26.3) 0.117

5. Type of study designs used 202 (33.3) 70 (30.4) 132 (35.1) 0 (0.0) 0 (0.0) 0 (0.0) 405 (66.7) 160 (69.5) 245 (64.9) 0.246

6. Study population 234 (38.6) 86 (37.4) 148 (39.3) 0 (0.0) 0 (0.0) 0 (0.0) 373 (61.4) 144 (62.6) 229 (60.7) 0.647

Reporting of search strategy should include

7. Qualifications of searchers

(ie, librarians and investigators)

12 (1.9) 1 (0.4) 11 (2.9) 0 (0.0) 0 (0.0) 0 (0.0) 595 (98.1) 229 (99.6) 366 (97.1) 0.033

8. Search strategy, including time period

included in the synthesis and

keywords

167 (27.5) 38 (16.5) 129 (34.2) 396 (65.2) 167 (72.6) 229 (60.7) 44 (7.3) 25 (10.9) 19 (5.1) 0.000

9. Effort to include all available studies,

including contact with authors

212 (34.9) 53 (23.1) 159 (42.2) 0 (0.0) 0 (0.0) 0 (0.0) 395 (65.1) 177 (76.9) 218 (57.8) 0.000

10. Databases and registries searched 401 (66.1) 134 (58.3) 267 (70.8) 177 (29.2) 78 (33.9) 99 (26.3) 29 (4.7) 18 (7.8) 11 (2.9) 0.001

11. Search software used, name and

version, including special features

used (ie, explosion)

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 607 (100.0) 230 (100.0) 377 (100.0) 1

12. Use of manual searching (ie,

reference lists of obtained articles)

125 (20.6) 36 (15.7) 89 (23.6) 0 (0.0) 0 (0.0) 0 (0.0) 482 (79.4) 194 (84.3) 288 (76.4) 0.019

13. List of citations located and those

excluded, including justification

43 (7.1) 12 (5.2) 31 (8.2) 57 (9.4) 20 (8.7) 37 (9.8) 507 (83.5) 198 (86.1) 309 (82.0) 0.060

14. Method of addressing articles

published in languages other than

English

21 (3.5) 2 (0.9) 19 (5.1) 0 (0.0) 0 (0.0) 0 (0.0) 586 (96.5) 228 (99.1) 358 (94.9) 0.006

15. Method of handling abstracts and

unpublished studies

110 (18.1) 25 (10.9) 85 (22.5) 89 (14.7) 10 (4.3) 79 (20.9) 408 (67.2) 195 (84.8) 213 (56.4) 0.000

16. Description of any contact with

authors

26 (4.3) 9 (3.9) 17 (4.5) 0 (0.0) 0 (0.0) 0 (0.0) 581 (95.7) 221 (96.1) 360 (95.5) 0.725

Reporting of methods should include

17. Description of relevance or

appropriateness of studies

assembled for assessing the

hypothesis to be tested

427 (70.3) 148 (64.3) 279 (74.1) 0 (0.0) 0 (0.0) 0 (0.0) 180 (29.7) 82 (35.7) 98 (25.9) 0.011

18. Rationale for the selection and

coding of data (ie, sound clinical

principles or convenience)

430 (70.8) 149 (64.8) 281 (74.5) 0 (0.0) 0 (0.0) 0 (0.0) 177 (29.2) 81 (35.2) 96 (25.5) 0.010

Continued
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Table 5 Continued

Category

Yes (%) Partially/cannot tell (%) No (%)

p Values
All
n=607

≤2009
n=230

2010–2014
n=377

All
n=607

≤2009
n=230

2010–2014
n=377

All
n=607

≤2009
n=230

2010–2014
n=377

19. Documentation of how data were

classified and coded (ie, multiple

raters, blinding and inter-rater

reliability)

405 (66.7) 136 (59.1) 269 (71.4) 0 (0.0) 0 (0.0) 0 (0.0) 202 (33.3) 94 (40.9) 108 (28.6) 0.002

20. Assessment of confounding

(ie, comparability of cases and

controls in studies where

appropriate)

288 (47.5) 95 (41.3) 193 (51.2) 114 (18.8) 42 (18.3) 72 (19.1) 205 (33.7) 93 (40.4) 112 (29.7) 0.020

21. Assessment of study quality,

including blinding of quality

assessors; stratification or

regression on possible predictors of

study results

413 (68.1) 145 (63.1) 268 (71.1) 0 (0.0) 0 (0.0) 0 (0.0) 194 (31.9) 85 (36.9) 109 (28.9) 0.039

22. Assessment of heterogeneity 355 (58.5) 102 (44.3) 253 (67.1) 200 (32.9) 110 (47.8) 90 (23.8) 52 (8.6) 18 (7.9) 34 (9.1) 0.000

23. Description of statistical methods

(ie, complete description of fixed or

random effects models, justification

of whether the chosen models

account for predictors of study

results, dose–response models, or

cumulative meta-analysis) in

sufficient detail to be replicated

305 (50.2) 108 (46.9) 197 (52.3) 250 (41.2) 100 (43.5) 150 (39.8) 52 (8.6) 22 (9.6) 30 (7.9) 0.427

24. Provision of appropriate tables and

graphics

537 (88.5) 195 (84.8) 342 (90.7) 0 (0.0) 0 (0.0) 0 (0.0) 70 (11.5) 35 (15.2) 35 (9.3) 0.026

Reporting of results should include

25. Graphic summarising individual

study estimates and overall estimate

310 (51.1) 78 (33.9) 232 (61.5) 107 (17.6) 51 (22.2) 56 (14.9) 190 (31.3) 101 (43.9) 89 (23.6) 0.000

26. Table giving descriptive information

for each study included

305 (50.2) 110 (47.8) 195 (51.7) 140 (23.1) 57 (24.8) 83 (22.1) 63 (27.4) 99 (26.2) 112 (29.6) 0.098

27. Results of sensitivity testing

(ie, subgroup analysis)

442 (72.8) 152 (66.1) 290 (76.9) 0 (0.0) 0 (0.0) 0 (0.0) 165 (27.2) 78 (33.9) 87 (23.1) 0.004

28. Indication of statistical uncertainty of

findings

587 (96.7) 217 (94.3) 370 (98.1) 0 (0.0) 0 (0.0) 0 (0.0) 20 (3.3) 13 (5.7) 7 (1.9) 0.011

Reporting of discussion should include

29. Quantitative assessment of bias

(ie, publication bias)

246 (40.5) 91 (39.6) 155 (41.1) 107 (17.6) 41 (17.8) 66 (17.5) 254 (41.9) 98 (42.6) 156 (41.4) 0.930

30. Justification for exclusion (ie,

exclusion of non–English-language

citations)

307 (50.6) 59 (25.7) 248 (65.8) 0 (0.0) 0 (0.0) 0 (0.0) 300 (49.4) 171 (74.3) 129 (34.2) 0.000
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interventions published in Chinese journals did not
perform comprehensive literature searches and that
97.7% did not include searches of grey literature or
ongoing studies. Moreover, the lack of a comprehensive
search was clearly the weakest item in the identified MAs
in Chinese journals.
Risk of bias is important because poor methodological

quality can lead to a biased estimate. In the present
research, nearly one-half of the studies did not mention
how the quality of included primary studies was assessed.
In addition, 29 (4.8%) studies used the STROBE criteria.
However, it should be noted that the STROBE criteria
were not developed as a tool for assessing the quality of
published observational studies; instead, the STROBE cri-
teria were developed solely to provide guidance on how
to report observational research.14 Similarly, Bruno et al
15reported that about half of the systematic reviews and
meta-analyses used STROBE inappropriately, as a meth-
odological quality assessment tool. In some instances,
specific checklists for observational studies were used,
including the NOS and CASP, which have been shown to
be generally useful for assessing the quality of non-
randomised studies despite some limitations.16 17 These
assessments serve to identify the strengths and limitations
of included studies, including the quality of strength of
the evidence for a given outcome. The NOS has been
endorsed for use in systematic reviews of non-randomised
studies by the Cochrane Collaboration, specifically for
cohort and case–control studies. CASP is an instrument
for the appraisal of systematic reviews based on 10 ques-
tions for addressing the key components of methodo-
logical quality. Therefore, to obtain valuable findings
from observational study MAs, adequate assessment
based on the correct study design is essential.
In addition, many studies did not report key aspects of

MAs methodologies, which reduces confidence in the
results and impairs the conclusion. For example, more
than half of the studies reported an ‘a priori’ design,
and another 11.5% of the studies did not reveal their
design information. The most common means of asses-
sing publication bias was by funnel plot, and more than
one-third of the studies did not consider or assess publi-
cation bias despite considerable evidence for its exist-
ence and its potential influence on the MA results. Only
4.5% of the studies stated conflicts of interest; for
example, Barnes and Bero18 reported that funding
sources may have influenced the outcomes and quality
of the research. These important methodology compo-
nents must be considered in future research.
Accurate reporting is essential to maintain a clear sci-

entific record, which can then be used for the synthesis
of existing evidence, clinical decision-making and health
policy determination. Groenwold et al19 reported that
the quality of reporting on confounding in observational
studies was rather poor, even in high-impact general
medical journals. Our studies showed that less than 50%
of the included studies assessed confounding. As it
cannot be guaranteed that known and unknown
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confounding factors are distributed equally among the
observation groups, results of this type are susceptible to
distortions. Therefore, clinicians reading the reports of
MAs must be able to appraise the method and validity of
the study to confidently interpret the results.
As mentioned above, we found that the quality of

reporting regarding search strategies and methods sig-
nificantly improved after publication of the MOOSE
checklist. However, this observation is prone to many
biases and could simply represent improvements in
research methods over time. Nonetheless, room for
improvement still exists. For example, approximately
one-half of the studies did not present risk bias assess-
ment results, which could have affected the cumulative
evidence. This is despite the fact that many studies have
previously shown the importance of assessing bias het-
erogeneity across studies.20 21 Disappointingly, 41.2% of
the studies did not describe the statistical methods in suf-
ficient detail; in fact, some of the studies did not explore
the reasons for statistical heterogeneity and simply
pooled results using a random effects model to account
for heterogeneity. These shortcomings may have led to
incorrect or inappropriate interpretations of the results.
Panic et al22 reported that the endorsement of

PRISMA resulted in increase of both quality of reporting
and methodological quality. Our studies showed that less
than one-fifth of the included studies were indexed in
the Chinese Science Citation Database (CSCD), which is
similar to the Science Citation Index. The reason may be
the overall poor quality of work and many deficits in
reporting in the same field in the Chinese MAs.
Therefore, broader promotion of methodological quality
guidelines is a necessary step in enhancing dissemination
and implementation of AMSTAR and MOOSE.
The strengths of this study include its comprehensive

literature search using five Chinese databases, to ensure
a high degree of representativeness. In addition, both
the eligibility process and data extraction were con-
ducted by two independent investigators, with a third
investigator providing quality evaluation. Nonetheless,
there were some limitations in our current study. First, in
this study, the terms ‘meta-analysis’, ‘systematic review’
and ‘pooled analysis’ were used, although some poten-
tially eligible MAs may not have included these terms in
their publications. Second, this study included only MAs
published in Chinese journals, whereas Chinese investi-
gators increasingly publish articles in international jour-
nals. Third, our studies relied on reporting from
authors, and it is possible that the authors may have
omitted important details from their reports or that the
peer-review process resulted in the removal of key infor-
mation from these reviews.

CONCLUSION
The goal of the present study was to provide readers
with a broad overview of the reporting and methodo-
logical characteristics of published Chinese observational

study MAs. Although many such MAs have been pub-
lished, the quality of these MAs is troubling. Thus, the
reporting guidelines and methodological tools should
be used to improve the quality of future MAs.
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