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Abstract

Purpose The majority of epidemiological studies in preeclampsia are observational and the overview of these studies is
expressed by systematic reviews (SRs). The aim of this study was to evaluate the reporting quality of published SRs of obser-
vational studies (OS) in preeclampsia based on Meta-analysis of Observational Studies in Epidemiology (MOOSE) statement.
Methods PubMed and Cochrane databases were searched for SRs of OS in preeclampsia published from 1st January 2011
through 10th December 2017. The SRs were evaluated for their reporting quality according to the MOOSE statement, an
evidence-based tool which consists of a checklist of 35 items, overall and according to the ranking of journals.

Results The search identified 93 eligible SRs. Six items were reported in all the studies. Ninety percent (90%) and 70% of
the studies complied with 13 (37%) and 20 (57%) items of MOOSE, respectively. Two items concerning search strategy were
under-reported (< 10% of studies). High-ranked journals (impact factor > 5) presented a better reporting quality (p <0.05)
of the MOOSE items, while no significant differences were identified in individual items.

Conclusions The quality of reporting of SRs for OS in preeclampsia was considered satisfactory; though, ranking of journals
may have an effect in reporting. Further improvement of reporting is necessary to enhance the validity of SRs.
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Introduction

Preeclampsia is a major complication of pregnancy and one
of the most common causes of death due to pregnancy [1],
with an estimated prevalence of about 2-8% worldwide [2].
A substantial amount of clinical knowledge for pregnancy
and related complications, such as preeclampsia, originates
from observational studies (OS) [3]. Then, the conduct of
the respective systematic reviews (SRs), i.e., summary and
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synthesis of OS in a systematic way, is needed to answer
certain clinical questions [4].

Inadequate reporting of the published SRs of OS restricts
the generalizability and the credibility of studies’ results.
However, the validity and applicability of a SR depends on
the quality of the primary studies that have been included in
the review and on the conduct of the review itself [5]. So far,
a considerable number of guidelines and practical checklists,
often with dull acronyms, have been developed to improve
the quality of a variety of study designs [6], including the
SRs of OS design [7].

In response to the need for improving the quality of
reporting of SRs of OS, the Meta-analysis of Observational
Studies in Epidemiology (MOOSE) statement was intro-
duced [7]. The MOOSE statement is a 35-item checklist
and is used to assess the reporting of SRs of OS and not
the actual quality of the original research (http://www.equat
or-network.org). Nevertheless, MOOSE could be a tool for
assisting the physicians in assessing, interpreting and gener-
alizing the findings derived from SRs of OS [7].

Although there is a considerable number of studies evalu-
ating the quality of reporting in randomized trials [8] and
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observational studies [9], there are very few studies that
critically evaluate the epidemiological literature according to
the MOOSE statement [10, 11]. In the field of preeclampsia,
no meticulous evaluation of SRs of OS reporting, based on
the MOOSE statement, has been conducted so far. The aim
of the present study was to evaluate the quality of reporting
of SRs of OS in preeclampsia according to the MOOSE
statement. The impact of the journal ranking in the reporting
quality of the SRs was also investigated.

Materials and methods
Data sources, search strategies and studies selection

PubMed and Cochrane databases were searched for SRs of
OS in preeclampsia from 1st January 2011 to 10th Decem-
ber 2017. The search terms included “preeclampsia” OR
“pre-eclampsia” OR “hypertensive disorders pregnancy” OR
“gestational hypertension” OR “pregnancy-induced hyper-
tension”. The search was limited to the following criteria:
SR as the article type, inclusion of studies on human sub-
jects and English language. SRs were considered eligible if
they were published in a peer-reviewed journal.

Then, two investigators (IT and AA)—both biostatisti-
cians—independently screened all titles and abstracts of
records retrieved from database searches. The reference lists
of the relevant retrieved articles were also hand-searched.
Records, considered as potentially relevant, were retrieved in
full text and proceeded to evaluation. The retrieved articles
were eligible if they were SRs of OS (i.e., cohort, case—con-
trol, and cross-sectional), investigated preeclampsia, and had
been published as full papers or short reports in a regular
issue or supplement of peer-reviewed journals indexed in
PubMed or Cochrane. Articles published as editorials, let-
ters, conferences or meeting abstracts were excluded. If any
article could not be retrieved, a contact with the authors
would be attempted. Discrepancies between the authors dur-
ing data collection were resolved by discussion with a third
author (EZ). Inter-rater agreement level between the review-
ers was assessed using the Cohen’s kappa statistic.

Data extraction and reporting assessment tool

MOOSE checklist, which consists of six sections: reporting
of background, search strategy, methods, results, discus-
sion and conclusions, was used as assessment tool for the
reporting quality of SRs [7]. As MOOSE was developed in
1997 and all the included reports were published after 2011,
there was no substantial benefit in dividing the studies into
subcategories according to publication date (pre-MOOSE/
post-MOOSE period). Hence, based on MOOSE reporting
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items, a 35-item data extraction sheet was developed. No
pilot training of the data extraction was performed.

All items were investigated in terms of whether they were
reported, not whether they were actually carried out during
the study. Articles were scored as “yes” if they were reported
in enough detail to allow the reader judge that the definition
had been met. Studies were coded as “no”” when the checklist
item was not reported. If an item was partially reported, it
was counted as “no”.

Methodological evaluation

The SRs were evaluated based on the MOOSE statement
overall and according to the ranking of the journals. Thus,
the included reports were classified according to the Insti-
tute for Scientific Information (ISI) impact factor (IF) 2016
and then, the quality of reporting in high-ranked journals
(IF >5) versus those with lower rank (IF < 5) was assessed.
The choice of IF =5 represented the upper (75%) quartile of
all the IFs of the included journals. Also, the articles were
divided into subgroups according to their compliance with
the MOOSE statement items. Comparisons between various
subgroups were made by means of the Fisher’s exact test.

Results
Eligible studies

A total of 1300 potentially relevant reports from the data-
bases were identified for review (Fig. 1). After duplicates
removal, 1202 records were screened. Via eligibility screen-
ing, 1090 citations were excluded; 169 studies were not con-
ducted in human species, 37 were not in English (most in
French), 586 were not systematic reviews and 298 were not
relevant by subject. Consequently, a total of 112 full-text
articles were assessed for eligibility, from which 19 were
excluded either as systematic reviews of randomized con-
trolled trials, or because preeclampsia was not included in
the study design. Finally, 93 reports were assessed. The
inter-rater agreement level in article evaluation for eligibility
was relatively high, with kappa=0.92 (0.88-0.96). The main
discrepancy between the two raters concerned the eligibil-
ity of articles that were short reports. A full list of the 93
articles that were retrieved as full-text and included in final
analysis is available as supplementary material.

Main results

Compliance with the MOOSE checklist items ranged from
2.2 to 100%. Six items were reported in all (100%) the stud-
ies, while 13 items were reported by at least 90% of the
studies. Furthermore, 20 items were reported by 70% of the
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Fig. 1 Flow diagram of the sys-
tematic review of observational
studies literature search results.

Flow Diagram
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studies (Table 1). In contrast, nine MOOSE checklist items Discussion

were mentioned in less than 50% of the reports, while two
of these items [(a) search software used, name and version,
including special features used, (b) method of addressing
articles published in languages other than English] were
included in less than 10% of the reports (Table 2).

Impact of high-ranked journals

The 93 reports were published in 67 different journals,
whereas only 15 journals (22.4%) had an impact factor>5
and were considered as high-ranked. 70 (75.2%) reports
were published in low-ranked journals. Thirteen (19.4%)
journals endorsed the MOOSE statement; six were consid-
ered as high-ranked and seven as low-ranked according to
IF. No significant differences were identified in reporting of
each MOOSE item between reports published in high- and
low-ranked journals (Table 1).

The IF was associated with the different levels of compli-
ance (p=0.019). In high-ranked journals, more than one-
third of the reports complied with more than 80% of the
MOGOSE items, while the percentage of compliance for low-
ranked journals was only 11.4% (Table 3).

The present study investigated the quality of reporting
of SRs of OS in preeclampsia according to the MOOSE
statement. The analysis focused both on the reporting of
each item in SRs of OS and the effect of journal’s ranking.
Although the overall reporting quality was relatively high,
there were some essential aspects of SRs of OS (especially
in the search strategy) that were low-reported, making it dif-
ficult for the reader to explicitly assess the validity of a SR
of OS. There was no impact of journals’ ranking in reporting
of each MOOSE item; however, the overall reporting quality
of SRs was better in high-ranked journals.

The reporting of SRs of OS based on the MOOSE state-
ment has been evaluated in various medical fields, especially
in meta-analyses. Zhang et al. [12] evaluated the reporting
quality of meta-analyses of observational studies published
in Chinese journals by applying the MOOSE and Assess-
ment of Multiple Systematic Reviews (AMSTAR). They
found questionable reporting quality according to MOOSE
statement and recommended that Chinese journals should
adopt the MOOSE criteria. Accurate reporting is essential to
maintain a clear scientific record, which can then be used for

@ Springer



692 Archives of Gynecology and Obstetrics (2019) 299:689-694

Table 1 Assessment of reporting of MOOSE items in the total reports of systematic reviews of observational studies in preeclampsia and
according to the impact factor of journals

MOOSE items N (%) reporting item
Total Lower IF reports Higher IF reports
reports (IF<5) (N=70) (IF>5)(N=23)
(N=93)
Reporting of background should include
Problem definition 93 (100) 70 (100) 23 (100)
Hypothesis statement 90 (96.8) 67 (95.7) 23 (100)
Description of study outcome(s) 92 (98.9) 69 (98.6) 23 (100)
Type of exposure or intervention used 93 (100) 70 (100) 23 (100)
Type of study designs used 46 (49.5) 31 (44.3) 15 (65.2)
Study population 93 (100) 70 (100) 23 (100)
Reporting of search strategy should include
Qualifications of searchers (e.g., librarians and investigators) 20 (21.5) 14 (20.0) 6 (26)
Search strategy, including time period included in the synthesis and keywords 93 (100) 70 (100) 23 (100)
Effort to include all available studies, including contact with authors 54 (58.1) 42 (60.0) 12 (52.2)
Databases and registries searched 93 (100) 70 (100) 23 (100)
Search software used, name and version, including special features used (e.g., explosion) 2(2.2) 0(0) 2(8.7)
Use of hand searching (e.g., reference lists of obtained articles) 84 (90.3) 62 (88.6) 22 (95.6)
List of citations located and those excluded, including justification 37 (39.8) 28(40.0) 9(39.1)
Method of addressing articles published in languages other than English 7(7.5) 7 (10.0) 0(0)
Method of handling abstracts and unpublished studies 17 (18.3) 12 (17.1) 5@21.7)
Description of any contact with authors 19 (204) 12(17.1) 7(30.4)
Reporting of methods should include
Description of relevance or appropriateness of studies assembled for assessing the hypoth- 93 (100) 70 (100) 23 (100)
esis to be tested
Rationale for the selection and coding of data (e.g., sound clinical principles or conveni- 74 (79.6) 56 (80.0) 18 (78.3)
ence)
Documentation of how data were classified and coded (e.g., multiple raters, blinding, and 76 (81.7) 57 (81.4) 19 (82.6)
inter-rater reliability)
Assessment of confounding (e.g., comparability of cases and controls in studies where 37(39.8) 24(34.3) 13 (56.5)
appropriate)
Assessment of study quality, including blinding of quality assessors; stratification or regres- 57 (61.3) 42 (60.0) 15 (65.2)
sion on possible predictors of study results
Assessment of heterogeneity 60 (64.5) 42 (60.0) 18 (78.3)
Description of statistical methods (e.g., complete description of fixed or random effects 65 (69.9) 46 (65.7) 19 (82.6)

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

Provision of appropriate tables and graphics 91 (97.8) 68 (97.1) 23 (100)
Reporting of results should include

Graphic summarizing individual study estimates and overall estimate 66 (71.0) 47 (67.1) 19 (82.6)

Table giving descriptive information for each study included 89 (95.7) 66 (94.3) 23 (100)

Results of sensitivity testing (e.g., subgroup analysis) 62 (66.7) 43 (61.4) 19 (82.6)

Indication of statistical uncertainty of findings 69 (74.2)  51(72.8) 18 (78.3)
Reporting of discussion should include

Quantitative assessment of bias (e.g., publication bias) 56 (60.2) 43 (61.4) 13 (56.5)

Justification for exclusion (e.g., exclusion of non-English-language citations) 34 (36.6) 24 (34.3) 10 (43.5)

Assessment of quality of included studies 70 (75.3) 51(72.8) 19 (82.6)
Reporting of conclusions should include

Consideration of alternative explanations for observed results 91 (97.8) 69 (98.6) 22 (95.6)

Generalization of the conclusions (i.e., appropriate for the data presented and within the 90 (96.8) 67 (95.7) 23 (100)

domain of the literature review)
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Table 1 (continued)
MOOSE items N (%) reporting item
Total Lower IF reports Higher IF reports
reports (IF<5) (N=70) (IF>5)(N=23)
(N=93)
Guidelines for future research 83(89.2) 64(9L4) 19 (82.6)
Disclosure of flll'ldll'lg source 75 (806) 55 (786) 20 (869)

IF impact factor

Table 2 Lowest (<50%) reported MOOSE items in the total reports of systematic reviews of observational studies in preeclampsia and accord-

ing to the IF
MOOSE items N (%) reporting item
Total Lower IF reports Higher IF
reports (IF<5)(N=70) reports IF>5)
(N=93) (N=23)
Reporting of background should include
Type of study designs used 46 (49.5) 31 44.3) 15 (65.2)
Reporting of search strategy should include
Qualifications of searchers (e.g., librarians and investigators) 20 (21.5) 14 (20.0) 6 (26)
Search software used, name and version, including special features used (e.g., explosion) 2(2.2) 0 2 (8.7)
List of citations located and those excluded, including justification 37 (39.8) 28 (40.0) 9(39.1)
Method of addressing articles published in languages other than English 7(7.5) 7(10.0) 0
Method of handling abstracts and unpublished studies 17 (18.3) 12 (17.1) 5@21.7)
Description of any contact with authors 19 (20.4) 12 (17.1) 7 (30.4)
Reporting of methods should include
Assessment of confounding (e.g., comparability of cases and controls in studies where 37 (39.8) 24 (34.3) 13 (56.5)
appropriate)
Reporting of discussion should include
Justification for exclusion (e.g., exclusion of non-English-language citations) 34 (36.6) 24 (34.3) 10 (43.5)

IF impact factor

Table 3 Reporting quality of SRs based on the different levels of
compliance with the MOOSE items according to journals’ IF

IF <50%  [50-65%) [65-80%) >80% Total

IF>5 143) 8(348  6(26.1) 8(34.8) 23 (100)
IF<5 6(85) 22(314) 34(48.6) 8(11.4) 70 (100)
Total  7(7.5) 30(322) 40 (43) 16(17.2) 93 (100)

Compliance is defined as the reporting frequency (%) of the MOOSE
items for each article

Brackets indicate the proportion (%) of articles published in high- or
low-ranked journals according to their level of compliance with the
MOOSE items

IF impact factor

the synthesis of existing evidence, clinical decision-making
and health policy determination.

Panic et al. [13] reported that the endorsement of Pre-
ferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) resulted in increase of both quality of

reporting and methodology. PRISMA offers help in writ-
ing systematic review articles and reports on meta-analyses
[14], but the main focus of this guideline is on systematic
reviews and meta-analyses of randomized controlled trials.
While there is a significant overlap between MOOSE [7] and
PRISMA [14], there are items unique to each checklist. In
particular, MOOSE [7] incorporates very detailed instruc-
tions in respect of search strategy, including delineation of
the qualifications of the searchers, use of hand-searching
and approaches to dealing with unpublished and non-English
literature, emphasizing the centrality of this aspect of the
review to meta-analysis. The importance of the assessment
of the potential for bias in primary studies is reinforced in
both guidelines. However, greater emphasis is placed on the
interpretation of the results of the review, specifically regard-
ing possible alternate explanations for the observed findings
in the MOOSE statement [7]. This distinction reflects the
elevated susceptibility of observational research to both
bias and confounding, limiting the potential inferences, and
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the degree to which the results of the review can be trusted
and used to inform healthcare decisions [15]. The finding
from a study [10] of 83% of epidemiologic reviews citing
PRISMA [14] without referring to MOOSE [7] suggests that
these reviews may lack complete reporting of these meth-
odological aspects and failure to explore the reasons for the
observed findings in sufficient detail.

This study has certain limitations. First, the literature
search was restricted to PubMed and Cochrane databases.
Second, search was limited in a 6-year interval and in Eng-
lish language, which may contribute to overall bias. How-
ever, only 3.4% of the retrieved articles were reports in other
languages, so the risk of bias is limited. Third, the keywords
in the search strategy might have been a restrictive search for
appropriate reports. However, the number of the retrieved
articles provided an overview of reporting quality in the field
of preeclampsia search. Finally, the studies’ authors may
have omitted important details from their reports, which
could lead to misclassification of the reporting items.

In conclusion, the knowledge gained from this study
should be viewed as an opportunity for improved adherence
and increased awareness of the MOOSE statement. The
adoption of the MOOSE checklist on the reporting of SRs
of OS has the potential to improve study reporting, facili-
tate the appraisal and interpretation of SRs of OS reviewers,
journal editors and readers, and finally support the practice
of evidence-based medicine.
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