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ABSTRACT
Objective: To investigate the differences in main charactesstreporting and methodological quality
between prospectively registered and non-registeystbmatic reviews.

Methods: PubMed was searched to identify systematic reviefvgandomized controlled trials
published in 2015 in English. After title and abstr screening, potentially relevant reviews were
divided into three groups: registered non-Cochremgews, Cochrane reviews, and non-registered
reviews. For each group, random number tables wenerated in Microsoft Excel, and the first 50
eligible studies from each group were randomlyctelk Data of interest from systematic reviews were
extracted. Regression analyses were conductedtorexthe association between total R-AMSTAR or
PRISMA scores and the selected characteristicgstématic reviews.

Results: The conducting and reporting of literature seanmthrégistered reviews were superior to
non-registered reviews. Differences in nine of #ieR-AMSTAR items were statistically significant

between registered and non-registered reviews.tdtaé R-AMSTAR score of registered reviews was
higher than non-registered reviews (MD=4.82, 95%XT0, 5.94). Sensitivity analysis by excluding
the registration related item presented similaulte@D=4.34, 95%CI: 3.28, 5.40). Total PRISMA
scores of registered reviews were significantlyhkigthan non-registered reviews (all reviews:
MD=1.47, 95%CI: 0.64-2.30; non-Cochrane reviews: M9, 95%CI: 0.56-2.42). However, the
difference in the total PRISMA score was no longttistically significant after excluding the item
related to registration (item 5). Regression aredyshowed similar results.

Conclusions: Prospective registration may at least indirectlypiave the overall methodological

quality of systematic reviews, although its impawtthe overall reporting quality was not signifitan
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What is new?

» Key finding: Prospective registration could indirectly improhe bverall methodological quality
of systematic reviews.

*  What this adds to what is known: We conducted firstly a meta-epidemiological study t
investigate the impact of prospective registratam reporting and methodological quality of
systematic reviews. It was significantly meaningthlt prospectively registered systematic
reviews showed higher methodological quality than-registered systematic reviews.

What is the implication, what should change nowMany of published systematic reviews were
poorly conducted and reporteStrategies improving the quality of systematic e@s should be
explored to reduce this avoidable waste in resedrgnotocol written in advance of a systematic
review may reduce bias in the conduct and repogingess, and should be performed in further
training of authors of systematic reviews.



INTRODUCTION

Well-conducted systematic reviews and meta-analgéeandomized controlled trials are accepted as
the best-quality evidence to inform policy and picec[1,2]. It was estimated that more than 8,000
systematic reviews were indexed in MEDLINE annuadigrresponding to a 3-fold increase over the
last decade [3]. However, many of published systenmaviews were poorly conducted and reported
[3], and need to be improved in terms of the rapgrand methodological quality.

A key feature of a high-quality systematic revieno pre-specify the main objectives, literaturarsk
strategy, inclusion/exclusion criteria, methods data extraction and quality assessment, and planne
analyses for the review in a protocol [4]. A pratbevritten in advance of a systematic review may
reduce bias in the conduct and reporting procekdrjdorder to enhance the transparency of review
objectives and methods and avoid outcome repoliag, the Cochrane Collaboration requests that a
protocol should be prepared before conducting tbeh@ne systematic review [5]. International
Journal of Obstetrics and Gynaecology was the fostnal to set up a system for the formal
registration of protocols for systematic reviewsesft accuracy studies in 2005 [6]. With the insieg
momentum of support for prospective registratiopmftocols for systematic reviews, an International
Prospective Register of Systematic Reviews (PROSPERas established in 2011 and is the only
open-access online facility to prospectively registon-Cochrane systematic reviews [7]. After that,
many organisations and networks (e.g., NIHR, WH®O¢lCane and Campbell Collaborations), and
publishers (e.g., PLoS journals, BMJ, BioMed Cdptrave expressed their support for the prospective
registration of systematic review protocols [7].r@umtly, there are over 15,000 systematic reviews
registered on PROSPERO, and more than 1,500 re@mlsnarked as completed or published.
However, there is a lack of empirical evidence abehether prospective registration of protocols
improves the overall reporting and methodologicahldgy of systematic reviews. According to our
knowledge, there are no previous published studies systematically compared quality of
non-Cochrane systematic reviews of healthcareviatgions that were prospective registered and those
that were not registered.

The primary objective of this study was to investegdifferences in the main characteristics, répgrt
and methodological quality between registered (idiclg Cochrane reviews) and non-registered
systematic reviews. Secondary objectives were tmpeme the differences between registered
non-Cochrane systematic reviews and non-registeysttmatic reviews, and explore the association
between overall reporting and methodological qualind selected characteristics of systematic
reviews.

METHODS

Eligibility criteria

We included systematic reviews with or without mratelysis that met the following criteria: (1)
explicitly stated methods to identify studies, écitlly stated methods of study selection, and ety
described the methods of evidence synthesis; (2 fudly published in English language in 2015, and
(3) included only randomised controlled trials (RETo evaluate clinical effects of healthcare
interventions.

We excluded systematic reviews that included ba@Tf&and non-randomised studies, didn’t focus on
healthcare interventions (e.g., diagnostic, etigland prognosis), methodology reviews, scoping or
4



rapid reviews, umbrella overviews, review protocalsstracts/proceedings, and letters to editors.

Identification and selection of systematic reviews

PubMed was searched on Jund' 2D16 to identify relevant systematic reviews anetaranalyses.
The search strategy was “(randomised[Title/Absjra@@R randomized[Title/Abstract] OR
RCTs|[Title/Abstract]) AND (Meta-Analysis[ptyp] ORystematic[sb])”. The search date was limited
from 1% January 2015 to $1December 2015. The search strategy was developedereviewer (LG),
with support from two senior reviewers (J-HT andHX) who both have more than 10 years’
experience as information specialists.

Literature search records were imported into ENDIROX®6 literature management software. Two
independent reviewers (LG, JL) examined the titld abstract of retrieved records to identify padgsib

relevant reviews, and independently examined &xt-bf potentially relevant reviews according te th

eligibility criteria. Conflicts were resolved bythird reviewer (J-HT, or K-HY).

Study design

This is a comparative meta-epidemiological studyinwestigate whether prospective registration is
associated with methodological and reporting quabt systematic reviews. Registration status of
non-Cochrane systematic reviews was initially dedidaccording to whether the registration
information was provided in abstract, or whethgratocol was mentioned in abstract. After title and
abstract selection, potentially relevant reviewsendivided into three groups: registered non-Cooira
systematic reviews, Cochrane systematic reviews, reom-registered systematic reviews. Registered
systematic reviews were those that had a prototadvanced of the review no matter whether a
registration number was available or not. Becahsenumber of registered non-Cochrane systematic
reviews is predictably small for one year, registersystematic reviews consist of registered
non-Cochrane systematic reviews and Cochrane reviear each group, the random number tables
were generated in Microsoft Excel (Microsoft CoRedmond, WA, www.microsoft.com), and the first
50 eligible studies from each group were seledfeal selected systematic review was not eligibteraf
reading the full-text, a successive record was userkplace it until the total number of included
systematic reviews was 50 for each of the threepggoRandom selection of systematic reviews was
carried out by one reviewer (LG).

Data extraction and management

A draft data extraction form was developed usingroft Excel 2013 (Microsoft Corp, Redmond,
WA, www.microsoft.com). Reviewers involved in daetraction piloted the form on a random sample
of five included systematic reviews to ensure cstesicy in interpretation of data items. The fornswa
revised when considered necessary. Then, one & ttaviewers (LG, Y-NL, or J-XP) extracted data
from the included systematic reviews, and anotbegrewer (J-H T or K-H Y) checked the extracted
data. Any conflicts were resolved by discussion.

Data of interest from systematic reviews includedeagal review characteristics, reporting of litarat
search, methodological quality based on Revisedegsaent of Multiple Systematic Reviews
(R-AMSTAR) checkilist [8], and reporting quality ks on Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement [10].

General review characteristics
The following general review characteristics weodlected: first author’s name, year of publication,
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country of the corresponding author, journal nafaeding source, number of authors, number of
included randomised controlled trials, total numbepatients included, original or updated systeenat
reviews, protocol register, categories of diseas® type of interventions. The details of items
extracted are presented in Appendix 1.

Reporting of literature search methods

We obtained the following information on literatusearch methods: the number and name of
electronic bibliographic databases searched, yéatowerage, search terms reported, the search
strategy provided, the number and name of othercsesusearched (e.g., reference lists checking,
clinical trial registration platform, conferencesatacts or web sites, Google engine).

Methodological quality assessment

We assessed the methodological quality of includgdtematic reviews using the R-AMSTAR
checklist [8], which was the revised version of &MSTAR [9]. Compared to the original AMSTAR,
the R-AMSTAR could be used more conveniently tordifia the methodological quality of published
systematic reviews [8]. Each of the R-AMSTAR chétktems can be scored from 1 to 4, according to
whether the assessed criterion was explicitly mehé systematic review: The score is ‘1’ if zero o
one criteria was met, and ‘4’ if all criteria wemeet. A greater R-AMSTAR score indicates the higher
methodological quality of a systematic review. Tdhetailed R-AMSTAR checklist and assessment
criteria are shown in Appendix 2.

Reporting quality assessment

The reporting quality of included systematic revsemas assessed according to the Preferred Reporting
Items for Systematic Reviews and Meta-analyses $RR) [10], which is a checklist with twenty
seven items. To indicate the degree of compliameeh checklist item was assigned one of the
following four responses: ‘Yes' for total complianc‘Partial’ for partial compliance; ‘No’ for
noncompliance; and ‘Cannot answer’ for limited imfation. The total score of reporting quality was
obtained by summing ‘1’ point for each ‘yes’, ‘0.f6r each ‘partial’, and ‘0’ point for any other
responses (‘No’, and ‘Cannot answer’).

Data analysis

We compared the general review characteristicsortieyy of literature search methods, and the
methodological and reporting quality between reged (including Cochrane reviews) and
non-registered systematic reviews, and between Guuiwane registered systematic reviews and
non-registered reviews. We used frequency and p&ge for categorical variables (including data on
individual items of R-AMSTAR and PRISMA), and megiaand interquartile range (IQR) for
continuous variables. Chi-squared test was ussthtistically test differences in categorical iteusd
nonparametric statistical approach (two sample Wibo rank-sum test) or student t test to test
differences in continuous items. Fisher’s exact vess used if a contingency table contained a cell
with 5 or fewer events.

For each of the 27 PRISMA items, we summarizedftéguency of ‘Yes’ response to all included

systematic reviews, and calculated odds ratio (@) 95% confident intervals (95% CI) to compare

the compliance between registered and non-registrgtematic reviews. The OR value represents the

relative frequency of ‘Yes’' responses in group eeesus that in group two. For each item, OR>1

indicates that the odds of compliance in the groog is greater than in the group two. For eachef t

11 R-AMSTAR item, we calculated mean score anddstechdeviation (SD). The mean difference (MD)
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and 95% CI were calculated for each item to complecoverall methodological quality between
comparison groups. The MD value represents therdiffce in the mean score between group one and
group two. MD>0 indicates that the group one hadkan score higher than the group two.

Either bivariate or multiple variable linear regies® analyses were conducted to explore the
association between total R-AMSTAR scores or PRIS84Ares (as the dependent variable) and the
selected characteristics of systematic reviewse\Reilt analyses were conducted by using data from al
included systematic reviews and by excluding Cawhneviews. Statistical significance was defined as
two sided R0.05.

In addition, we performed sensitivity analysesnspiect the robustness of results by excludingtére i
related to registration (item 1 for R-AMSTAR, itednfor PRISMA). We used JMP version 13.0 for
statistical analyses.

RESULTS

Search results

Initial literature search retrieved 8,131 citatioBased on titles and abstracts, 3,044 citationse we
excluded. Of them, 854 were published in 2016, 2 @8re not systematic reviews, and 1,138 included
non-randomized studies. 5,087 citations were divid#o three groups, and 50 samples were randomly
selected for each group (Figure 1). The citatiohsnoluded systematic reviews can be found in
Appendix 3.

General characteristics of included systematic reews

The general characteristics of the included reviews shown in Table 1. The included systematic
reviews were conducted in 28 different countriesstly in the UK (22.0%), China (19.3%), the USA
(12.0%), and Australia (9.3%) (Figure 2). The imigd systematic reviews were concerning a wide
range of disease categories, including diseasdbeofmusculoskeletal system and connective tissue
(11.3%), mental and behavioral disorders (10.7%y diseases of the circulatory system (10.0%)
(Figure 3).

The registered non-Cochrane reviews were registerddROSPERO (88%), and/or published the
review protocols in peer-reviewed journals (16%)tle& registered non-Cochrane systematic reviews,
58% were published in specialty journals. Most (948ére indexed in Science Citation Index (SCI)
database, and the median impact factor was 3.08R:(R.562-5.722). These reviews included a
median of 11 RCTs and a median number of 1,54%msti 56% of the registered non-Cochrane
reviews reported the sources of funding, 96% wensored by non-profile organizations, and 72%
investigated a non-pharmacological interventione Tochrane reviews included a median of 8 RCTs
involving 1,265 patients. 82% of the Cochrane regiavere sponsored by non-profile organizations,
and 64% investigated a non-pharmacological intdgifeenCompared with the registered reviews, the
non-registered systematic reviews were less likelge indexed in SCI (88% vs.97%, P=0.04), with a
lower median impact factor (2.448 vs. 6.103, P<D)p@nd less likely with funding from non-profit
sponsor (26% vs. 69%, P<0.001).

Reporting of literature search methods

All included reviews provided information on litéwae search (Appendix 4). The median number of

electronic bibliographic databases searched in remstered reviews was greater than in the

non-registered reviews (5 vs. 4, P<0.001). The pé@overage was reported in 64% of the registered
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reviews, compared to 44% of the non-registerederesi(P=0.02). More registered reviews reported
full search strategies compared with the non-reggst reviews (82% vs. 34%, P<0.001).
PubMed/MEDLINE (95% vs. 98%, P=0.53), EMBASE (87%. 6%, P=0.003), and CENTRAL
(51% vs. 18%, P<0.001) were the common databaseshezl. Compared to non-registered reviews,
more registered reviews searched clinical triaisteigs (P=0.03), reference lists (P=0.03), ongoing
trials (P<0.001) and abstracts/proceeding (P=0.003)

Methodological quality of included systematic reviers

The R-AMSTAR checklist consists of 11 items involyi 50 assessment points, and details of
R-AMSTAR scores are shown in Appendix 5. Resportee$8% of the assessment points were
statistically significant between registered anah-negistered reviews. For 9 of the 11 R-AMSTAR
items, the differences in the score were statitficagnificant between registered and non-regeder
systematic reviews (Figure 4, Appendix 6-8). ThaltR-AMSTAR score of the registered reviews was
higher than the non-registered reviews (MD=4.82%@5 3.70, 5.94). Sensitivity analysis by
excluding item related to registration presentethilar result (MD=4.34, 95%CI: 3.28, 5.40)
(Appendix 6). After excluding Cochrane reviews, bthe 11 R-AMSTAR items had significant
differences between the registered non-Cochranewsvand non-registered reviews. In sensitivity
analysis, total R-AMSTAR scores of the registeres-Cochrane reviews remained higher than the
non-registered reviews (Appendix 7). However, theseres were relatively low compared with
Cochrane reviews (total scores: MD=-3.92, 95%Cl944 -2.90; sensitivity analysis: MD=-3.44,
95%Cl: -4.42, -2.46) (Appendix 8).

Reporting quality of included systematic reviews

Figure 5 shows reporting quality of systematic egs, measured with total compliance for each of the
27 PRISMA items. Except for item related to registm (item 5), the total compliance rates of it2m
item 4, item 8, item 18, and item 27 were signifity higher in the registered reviews than in the
non-registered reviews (Figure 5, Appendix 9). Aigcluding Cochrane reviews, differences in item 4
and item 18 were no longer statistically significamhile differences in item 16 and item 23 became
statistically significant (Figure 5, Appendix 10)vhen compared to Cochrane reviews, the total
compliance rates of 6 items were significantly lowethe registered non-Cochrane reviews (Figure 5,
Appendix 11). Figure 6 shows that the total PRISKWbores of the registered reviews (no matter
whether Cochrane reviews were included) were sigmifly higher than the non-registered reviews.
However, there were no statistically significanffatences between them when item related to
registration (item 5) was excluded.

Results of regression analyses

Using data from all systematic reviews, the totaRRRSTAR scores were statistically significantly
associated with registration status, impact factansl funding sources in either bivariate or migtip
variable linear regression analyses (Appendix 127he differences in sensitivity analyses and
analyses after excluding Cochrane reviews remagiguaificant (Appendix 12-1, 2). Total PRISMA
scores were significantly associated with regigtrastatus and funding sources when all systematic
reviews were included in either bivariate or mudtivariable linear regression analyses (Appendix
12-3). After excluding Cochrane reviews, the déferes remained significant (Appendix 12-4).
However, the differences of registration statusewap longer significant in sensitivity analyses
(Appendix 12-3, 4).



DISCUSSION

Summary of finding

Currently, most of methodological studies focusedite transparency and selective reporting bias of
outcomes of systematic reviews [11-13]. A regigifyprotocols of systematic reviews might reduce
publication bias, enhance transparency and avomlia#tion of effort [14]. Present study firstly
focused on the association between prospectivstragon and overall reporting and methodological
quality of systematic reviews. Results indicateat fhrospective registration could improve the olera
methodological quality of systematic reviews, butyoslightly improved overall reporting quality.
Sensitivity analyses, analyses after excluding Cuooh reviews, and regression analyses showed
similar results.

Compared with non-registered reviews, registergoeves (either Cochrane or non-Cochrane reviews)
were more likely to be published in SCI journalghwhigher impact factors and to be financially
sponsored. Most of the included registered non-Guoeh reviews were registered in PROSPERO,
which was the only open-access online facility tospectively register non-Cochrane systematic
reviews. Some peer-reviewed journals, BJ Open andSystematic Review, are publishing protocols
of planned or ongoing systematic reviews. Howewsly 16% registered non-Cochrane reviews
published corresponding protocols in peer-revieyamanals. What's more, there were no statistical
differences in interventions concerned betweensteggd and non-registered reviews. For literature
search reporting, the conduct and reporting ofstegéd reviews were superior to non-registered
reviews. Compared to non-registered reviews, regist reviews searched more electronic
bibliographic databases, and search terms, setnategies, and clinical trial registers searchedewe
more comprehensive. Furthermore, it was more comfopmegistered reviews to search EMBASE,
CENTRAL, CINAHL, and LILACS. An additional phenomen was that Chinese databases were
searched rarely in all included systematic revielesour knowledge, there were no relevant studies t
investigate the impact of Chinese clinical triatelusion on estimates of intervention effects and
diagnostic accuracy in performing systematic regieMowever, previous study indicated that Chinese
biomedical databases should be searched when pénfpsystematic reviews [15]. Actually, Cochrane
Handbook also recommended the search of at leasiChinese databases like Chinese biomedical
literature database [5], although this recommendatias not been widely implemented in Cochrane
reviewers [15].

For methodological quality based on R-AMSTAR scoregjistered reviews (including Cochrane
reviews or not) were superior to non-registeredengs, especially regarding to the duplication ofdst
selection and data extraction, rigor of literatwwearch, consideration of publication status, and
reporting of conflict of interest. Our study focdsen the association between registration and
reporting and methodological quality of systemativiews, therefore, we performed sensitivity
analyses by excluding item related to registrati@sults were not materially different before aftdra
excluding the registration-related item from théARISTAR items. For reporting quality, there were no
statistical differences in most of the PRISMA itebetween registered and non-registered reviews. The
total PRISMA score of registered reviews was higliean non-registered reviews, although the
difference was no longer statistically significaiter excluding item 5 (protocol and registratiam)
Cochrane reviews. The direct comparison of metragioal and reporting quality scores in systematic
reviews from different groups may be confoundedckytain review characteristics. Therefore, we
conducted bivariate or multiple variable linear resxgion analyses to adjust for multiple review
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characteristics. The overall differences in methogical quality between registered and non-regester
systematic reviews remained statistically significafter adjusting for multiple review charactadst

Exploring strategies improving the quality of systenatic reviews

Reporting and methodological quality of publishegstematic reviews have been examined in
numerous previous studies. A search of PubMed dnb@c 18" 2016, using a high specificity search
strategy ((("systematic review*'[Title] OR "meta aps*'[Title]))) AND (((quality[Title] OR
compliance[Title] OR methodological[Title] OR repog[Title]))) [16], identified 1,780 studies oneh
assessment of quality of systematic reviews. Ctargly with a recent study published BiLoS
Medicine [3], previous studies usually indicated that tleparting and methodological quality of
published systematic reviews needed to be furth@raved with respect to some quality items.
Strategies improving the quality of systematic esxs should be explored to reduce this avoidable
waste in research. The subgroup analyses of owiigu® study focused on systematic reviews of
diagnostic tests published by Chinese authors stidhet compliance rates of some PRISMA items
were improved for systematic reviews sponsored Jithding [17]. Another study focused on
systematic reviews published in “evidence-basedh&e journals showed that factors associated with
higher reporting quality of systematic reviews ud#d papers with funding and papers conducted
collaboratively by hospital staff and universitgearchers [18].

Present study focused on the impact of prospentigistration on overall reporting and methodolobica
quality of systematic reviews, especially regardingtudy selection, data extraction, literaturarcle,
consideration of publication status, and reportwfgconflict of interest. Results indicated that
systematic reviews registered in advance showeuehimethodological quality. However, prospective
registration in itself would not improve the gquglbf systematic reviews. We had to consider more
direct factors such as researchers’ conceptual keuge on systematic reviews. Researchers of
registered systematic reviews might master morksdgki conducting high quality systematic reviews.
Prospectively registration of systematic reviewguiees the development of a review protocol, and
researchers to be more familiar with the requirdgmdryy PRISMA and PROSPERO. Therefore,
prospective registration may be at least an intisgategy to improve the methodological quality of
systematic reviews.

Strengths and limitations

Prospective registration of protocols in advance w&ey feature of a high-quality systematic review
[4]. The present study is the first meta-epidengadal study to investigate the impact of prospectiv

registration on reporting and methodological gyalif systematic reviews. It was significantly

meaningful to find that prospective registrationpioves the methodological quality of systematic
reviews. Cochrane reviews have higher reporting methodological quality than systematic reviews
published in journals [3,19]. Therefore, we compatee differences of general characteristics,
literature search, reporting and methodologicallityjubefore and after excluding Cochrane reviews.
Because we are concerned about the impact of ratjist, we performed sensitivity analyses by
excluding registration or protocol related itenmnfrthe R-AMSTAR and PRISMA checklist.

There were some limitations in our study. Firstlggistration status of non-Cochrane systematic
reviews was initially decided according to whettier registration information was reported in alittra
or whether a protocol was mentioned in abstracter@hwere non-Cochrane systematic reviews
prospectively registered, but did not mention thetqrol or registration in abstract. This may idiuoe
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selection bias in the process of identifying registl systematic reviews, although the impact ohsuc
potential bias is unlikely to be considerable. $eityy we searched only PubMed database with
high-specificity search terms to identify systema#views published in 2015. However, there are no
reasons to suspect that the results will be mufferdit if more databases were searched to identify
published systematic reviews. In addition, we ideldi only systematic reviews of RCTs published in
English, the finding may not be generalizable tstesyatic reviews of other types (e.g., observationa
studies, diagnostic tests) and systematic revieuldighed in other languages. Because we only
included systematic reviews published in 2015, @#swnot possible to observe the association of
prospective registration and quality over time. rdlly, there were still some argument for
methodological quality assessment tools of systemeview. Previous study found original AMSTAR
had better measurement properties than R-AMSTAR E2Owever, original AMSTAR items also have
some drawbacks [21]. The R-AMSTAR overcome some/dazks of the original AMSTAR and could
more conveniently quantify the quality of systematieviews. Fourthly, the assessment of
methodological quality of systematic reviews wasdmhon what was reported by authors, and the
actual conduct might be different. Fifthly, we imded funding sources as an independent variable in
regression analyses, and results showed that taeEReAMSTAR scores and PRISMA scores were
statistically significantly associated with fundisgurces in either bivariate or multiple variabfeshr
regression analyses. However, funding source wasv#riable that contributed to quality scores.
Finally, we were mainly concerned about the regigin status of systematic reviews in this studyg a
further studies are needed to explore other siieefigr improving the quality of systematic reviews
such as the impact of funding sources.

In conclusions,prospective registration could be a strategy torawe the overall methodological
quality of systematic reviews, although its impantthe overall reporting quality was not signifitan
Further studies are required to investigate caokt® observed association of prospective registra
of protocols and the methodological quality of psinéd systematic reviews.
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Table 1 The characteristics of systematic review cluded systematic reviews

Characteristics

Registered (n=100)

Non-Cochrane

Cochrane

Non-registered

P value

(Registered vs.

(n=50) non-registered)
(n=50) (n=50)

Category of journals: %

- General 29 (58.0) 0 (0.0) 23 (46.0) 0.04

- Specialty 21 (42.0) 50 (100.0) 27 (54.0) 0.04
Indexed in SCI journals: % 47 (94.0) 50 (100.0) 84.0) 0.04
Journal impact factor: 2.448 (1.776,

median (1OR) 3.057 (2.562, 5.722, 6.103 iy <0.001
No. of authors: median (IQR) 5 (4,7.75) 4 (3,5.75) 5(4,7) 1.00
No. of RCTs included: median (IQR) 11 (7.75,17.5 325, 20) 9 (5.57, 14.25 0.73
No. of patients included: median (IQR) 1549 (8013%7)| 1265 (477, 3579) 996 (465.25, 0.07
2009.25)

Funding sources: %

- Non-profit sponsor 27 (54.0) 41 (82.0) 13 (26.0) <0.001

- For-profit sponsor 1(2.0) 0 (0.0) 0 (0.0) 0.80

- None 14 (28.0) 2 (4.0) 11 (22.0) 0.37

- Unclear 3(6.0) 0 (0.0) 8 (16.0) 0.01

- Not reported 5(10.0) 7 (14.0) 18 (36.0) <0.001
The name of the registers: %

-PROSPERO 44 (88.0) 0 (0.0) 0 (0.0) 0.002

-Cochrane 0 (0.0) 50 (100.0) 0 (0.0) 0.001

-Others 6 (12.0) 0(0.0) 0 (0.0) 0.19
Is published protocol available? (Yes) % 8 (16.0) 50 (100.0) 0 (0.0) <0.001
Category of interventions: %

- Pharmacological 10 (20.0) 18 (36.0) 7 (14.0) 0.06

- Non-pharmacological 36 (72.0) 32 (64.0) 37 (74.0 0.45

- Both 4 (8.0) 0 (0.0) 6 (12.0) 0.08

Note: SCI, Science Citation Index; IQR, interquartile rgrgd, not application
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Figure 1.
The flow diagram of literature selection
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Figure 2.
Countries of included systematic reviews (Ordengdidimber of registered non-Cochrane reviews)
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Diseases of the musculoskeletal system and
connective tissue

Diseases of the circulatory system
Pregnancy, childbirth, and the puerperium
Diseases of the nervous system

Unclear

Not applicable

Endocrine, nutritional, and metabolic disease

Injury, poisoning, and certain other consequences of
external causes
Factors influencing health status and contact with
health services

Mental and behaviour disorders
Diseases of the digestive system

Neoplasms

Diseases of the blood and blood forming organs,
immune mechanism

Diseases of the respiratory system
Diseases of the genitourinary system
Diseases of the skin and subcutaneous tissue

Diseases of the infectious disease

Symptoms, signs and abnormal clinical and
laboratory findings, not elsewhere classified

Diseases of the eye and adnexa
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Figure 3.

Categories of disease of included systematic revi@vdered by number of registered non-Cochrane
reviews): Unclear, indicates that included systémnatviews can't be classified according to ICD-10,
such as adult critically ill patients; Not applit@bindicates that the topic of included systematic
reviews doesn’t focus on disease, such as respdask®d price changes or adherence to drug
treatment.
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R-AMSTAR scores

Registered vs. non-registered

Registered non-CC vs. CC  Registered non-CC vs. non-registered

1.Was a priori design provided? - *
2.Was there duplicate study selection and data extraction? —— -+
3.Was a comprehensive literature search performed? - +>
4.Was the status of publication (i.e. grey literature) used as an inclusion criterion? —— -+ -
5.Was a list of studies (included and excluded) provided? —— - -
6.Were the characteristics of the included studies provided? —— -
7.Was the scientific quality of the included studies assessed and documented? —— -
8.Was the scientific quality of the included studies used appropriately in formulating conclusions? (Excluded) 4
9.Were the methods used to combine the findings of studies appropriate? —— -
10.Was the likelihood of publication bias (a.k.a. file drawer effect) assessed? — -+ -
11.Was the conflict of interest stated? - L
Total scores (All items) * * —_—
Sensitivity analysis (Excluding item 1) —_—— —— —_—
0 0
Favours non-registered Favours registered Favours CC Favours Favours Favours

Figure 4.
Results of R-AMSTAR score
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PRISMA (Yes) Registered vs. non-registered Registered non-CC vs. CC  Registered non-CC vs. non-registered

1.Title —_—— —_— (Excluded)
2.Structured summary —— ——
3.Rational (Excluded) (Excluded) (Excluded)
4.0Objective - ——
5.Protocol and registration —_—— (Excluded)
6.Eligibility criteria r—
7.Information sources —
8.Search
9.Study selection ——
10.Data collection process —e
11.Data items
12.Risk of bias in individual studies
13.Summary measures —
14.Synthesis of results -1
15.Risk of bias across studies
16.Additional analyses —
17.Study selection —
18.Study characteristics
19.Risk of bias with studies —
20.Results of individual studies —
—
-
—
—
—t

||+|-¢TT“{||+T

21.Synthesis of results
22.Risk of bias across studies
23.Additional analyses
24.Summary of evidence

25 Limitations
26.Conclusions

27.Funding

IMAAIALEM A AR

|
l||+1ll[.l+1|l 11{ Ly

—_——
—,—
—_—
[ N—
[
—_—
—_——
—
-
——
—&

—

—

>—
o— ——

g

Favoursnon-registered  Favours registered Favours CC Favours Favours Favours

registered non-CC  non-registered registered non-CC

Figure 5.
Results of PRISMA assessment
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Comparison groups (PRISMA scores) Group 1

Registered vs. non-registered (All items) 24.24 (2.22)
Registered vs. non-registered (Excluding item 5) 23.24 (2.22)
Registered non-Cochrane vs. non-registered (All items) 24.26 (2.20)

Registered non-Cochrane vs. non-registered (Excluding item 5)23.26 (2.20)

Registered non-Cochrane vs. Cochrane (All items) 24.26 (2.20)

Registered non-Cochrane vs. Cochrane (Excluding item 5) 23.26 (2.20)

Group 2

22.77 (2.54)

22.77 (2.54)

22.77 (2.54)

22.77 (2.54)

24.22 (2.27)

23.22 (2.27)

MD (95% Cl)

1.47 (0.64, 2.30)

0.47 (-0.36, 1.30)

1.49 (0.56, 2.42)

0.49 (-0.44, 1.42)

0.04 (-0.83, 0.91)

0.04 (-0.83, 0.91)

Figure 6.
Results of total PRISMA score

20




Highlights:

Key finding: Prospective registration may at least indirectly improve the overall methodological
quality of systematic reviews.

What this adds to what is known: We conducted firstly a meta-epidemiological study to
investigate the impact of prospective registration on reporting and methodological quality of
systematic reviews. It was significantly meaningful that prospective registration improved the
methodological quality of systematic reviews.

What is the implication, what should change now: Many of published systematic reviews were
poorly conducted and reported. Strategies improving the quality of systematic reviews should be
explored to reduce this avoidable waste in research. A protocol written in advance of a systematic
review may reduce bias in the conduct and reporting process, and should be performed in further
training of authors of systematic reviews.



