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Abstract
Background: The induction of labour has been increasing over the last decade. It is most often indicated when the safety
of the baby or mother may be compromised. Objectives: This study aims to assess the quality of systematic reviews that
examined the efficacy and/or safety of various methods of induction of labour. Search Strategy: An electronic database search
of MEDLINE, Embase, and the Cochrane Library was conducted. The search strategy can be found in the online supplement.
Selection Criteria: Systematic reviews that examined various methods of induction of labour. Inclusion and exclusion criteria
can be found in the main text. Data Collection and Analysis: Study characteristics such as journal and impact factor, year
of publication, source of funding, citation rate, etc. were retrieved. Quality assessment was conducted using A Measurement
Tool to Assess Systematic Reviews (AMSTAR). Main Results: There were no significant relationships between mean AMSTAR
score and number of citations (p=0.0875, r=0.25; 95% CI, -0.04 to 0.50), journal impact factor (p=0.2959, r=-0.15; 95% CI,
-0.42 to 0.14), or publication year (p=0.5827, r=0.08; 95% CI, -0.20 to 0.36). Cochrane studies on average scored higher than
non-Cochrane studies (p=0.01). No significant differences were detected between the AMSTAR scores of government and nongovernment funded studies (p=0.34). Conclusions: Better adherence to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses statement and for peer reviewers to appraise new systematic reviews with methodological assessment tools
would enhance confidence in review conclusions.

Introduction
Induction of labour has been increasing over the last decade accounting for a significant proportion of
deliveries1 . The induction of labour is most often indicated for a variety of reasons such as post-term
pregnancy (defined as [?]42 weeks gestation), prelabour rupture of the amniotic membranes, or when the
safety of the baby or mother may be compromised by a prolonged pregnancy2 . Methods for induction of
labour include the use of prostaglandins, oxytocin, mifepristone, nitric oxides, membrane sweeping, catheters,
amniotomies, and other non-traditional methods. The method of induction depends on hospital protocol,
national guidelines, and clinical factors3 . Each method has advantages and drawbacks with implications
for the well-being of the mother during and after parturition. Since decisions regarding induction can be
time-sensitive, it is critical to define the efficacy and safety of the methods employed.
Evidence-based medicine is defined as using the best available evidence to inform clinical decision-making4 .
Systematic reviews and meta-analyses sit at the top of the hierarchy of evidence and integrate the best available evidence to aid in clinical-decision making5 . However, when multiple systematic reviews are available
and synthesis of their conclusions is not undertaken with methodological rigour, the reliability of conclusions
and thus the validity of decisions arising from them may suffer. In the absence of a thorough assessment of
study quality and combining the knowledge gleaned from multiple systematic reviews it becomes increasingly
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difficult for clinicians, policy-makers, and other knowledge users to draw reliable conclusions. To guide a
minimal standard for preparing systematic reviews and meta-analyses, the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement was developed and published in 2009. PRISMA
is a 27-item checklist of reporting items that are deemed essential for transparent conduct and reporting
in systematic reviews6 . In addition to PRISMA, the Assessing the Methodological Quality of Systematic
Reviews (AMSTAR) tool was developed to evaluate the methodological quality of a systematic review and
meta-analysis7 . AMSTAR is an 11-item validated and reliable tool that has been used in numerous studies
to evaluate the quality of systematic reviews. It is important to adhere to both checklists to ensure transparent reporting. This systematic review fulfills the PRISMA criteria, as well as the AMSTAR criteria where
applicable.
Objectives
Given the prominence of labour induction in clinical practice, the quality of systematic reviews to guide
induction needs to be conducted using robust and valid methods. Therefore, the goal of our study was to
evaluate the quality of evidence surrounding labour induction using the AMSTAR tool.
The primary aim of this report was to investigate the quality of systematic reviews on the efficacy and
safety of different methods for the induction of labour in peer-reviewed journals. The secondary aim was to
examine whether different publication characteristics (e.g. intervention type, impact factor of the journal,
number of citations, funding source, year of publication) were associated with the quality of the systematic
review.
Methods
This systematic review was conducted according to PRISMA guidelines6 (Appendix S1 Pg. 6-7).
Search Strategy
A comprehensive electronic database search of MEDLINE, Embase, and the Cochrane Library of Systematic
Reviews from inception until March 5th , 2020 was conducted. A medical librarian aided in synthesizing
and validating a search strategy. Search terms include, labour or labor, induce or induction, and systematic
review. The complete search strategy can be found in the online supplement (Appendix S2 Pg. 8).
Eligibility Criteria
Search results were uploaded into the Covidence software for systematic reviews (Veritas Health Innovation
Ltd). Articles with duplicate titles were removed and a two-stage independent screening process was used
to select studies for inclusion. Pilots were run for the initial stage of screening until review authors (N.W.
and M.M.) reached a kappa agreement value of 0.8. Subesequently, reviewers independently screened titles
and abstracts. Articles deemed eligible at this stage moved onto full-text screening. Discrepancies that arose
during both stages of screening were resolved by joint-discussion among the authorship team until concensus
was achieved. The inclusion criteria involved: (1) self-identified as a systematic review in the title or abstract;
(2) systematic review must examine primary literature; (3) systematic review must investigate the safety,
efficacy, and/or effectiveness of any method of induction of labour. The exclusion criteria involved: (1) nonintervention systematic reviews (e.g. diagnostic or screening tools); (2) non-english literature; (3) non-human
based studies; (4) systematic reviews of systematic reviews; (5) conference abstracts and outdated reviews
(when an updated version was avaialble and included); (6) reviews intended to examine the current state of
literature, where participant outcomes were not the outcome of interest; and (7) conference abstracts and
meta-analyses that did not incorporate a systematic review.
Data Collection and Analysis
Data for each included study including publication and methodological details: journal name and impact
factor (from Clarivate Analytics), year of publication, country of the corresponding author, source of funding (e.g. government, philanthropic, industry, etc.), conflict of interest statement (dichotomous), citation
rate (number of Google Scholar citations) and type of intervention studied (e.g. prostaglandins, oxytocin,
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misoprostol, etc.) were independently extracted by two authors (N.W. and M.M.) (Table S1 Pg 1-3). Discrepancies were resolved by discussion and consensus among the authorship team. The list of excluded
studies can be found in the online supplement (Table S2 Pg. 4).
Assessment of Methodological Quality
Two review authors (N.W and M.M.) independently assessed the quality of studies using the AMSTAR quality assessment tool. Scores were tracked using Microsoft Excel (Redmond, Wash.). Review authors selected
either “yes,” “no,” “not applicable,” or “can’t answer” for each of the 11 AMSTAR criteria. Differences in
the assessment were resolved by consensus with the primary author. One point was given to a study for each
of the 11 AMSTAR criteria that received a “yes,” while no points were awarded for “no,” “not applicable,”
or “can’t answer”. Thus, the highest total score possible was 11 (Table S3 Pg. 4-6).
Strategy for Data Synthesis
Graphs and tables created with Microsoft Excel (Redmond, Wash.) were used to summarize data. Statistical
analyses were conducted with GraphPad Prism (version 7.0, GraphPad Software, Inc, USA). Pairwise correlations (AMSTAR Score vs. Impact Factor, AMSTAR Score vs. Total # of Citations, AMSTAR Score vs.
Publication Year) were evaluated using the Pearson correlation coefficient (r). The difference in AMSTAR
Score by source of funding (government vs. institution, Cochrane vs. non-Cochrane, etc.) was evaluated
with a two-tailed T-test. A P-value of less than 0.05 was considered statistically significant.
Results
Search Results
The electronic searches identified 387 publications, 10 (2.6%) of which were duplicates (Figure 1). 377 articles
proceeded to title/abstract screening with 323 (84%) being deemed ineligible. 54 (14%) full-text articles were
retrieved and subjected to another round of screening from which 4 (1.0%) studies were excluded as they were
not systematic reviews of interventions and 2 (0.52%) studies did not investigate the induction of labour.
Finally, 48 studies (13%) met the a priori inclusion/exclusion criteria and were included8-55 .
General Study Characteristics
Study characteristics are summarized in Table S1. The majority of articles (n=18 (38%)) were published by
authors from the United Kingdom, with the second most (n=8 (17%)) originating from the United States.
The majority of the articles (n=36 (75%)) were published in the Cochrane Library with the second most (n=4
(8.3%)) being published in the American Journal of Obstetrics and Gynecology. Government funding was
involved in the largest proportion of the publications (n=16 (33%)), and philanthropic funding was reported
for the fewest number of articles (n=2 (4.1%)). Some articles did not report any source of funding (n=12
(25%)). The use of prostaglandins for the induction of labour was the method most frequently evaluated
(n=9 (19%)), whereas many methods of induction were only reported in a single systematic review.
Overall Methodological Quality of the Included Studies
The distribution of AMSTAR scores for includeed studies pubished between the years 2000 – 2020 had a mean
(SD) of 6.75 ±1.6 (Figure 2A). Adherence to each specific AMSTAR criteria was inconistent across included
studies (Figure 2B).The top three most reported AMSTAR criteria included the assessment of the quality
of included studies in the systematic review (Criterion 7: n=45 (94%)), the inclusion of the characteristics
of the included studies (Criterion 6: n=44 (92%)), and a tie between an a priori design being provided and
appropriate methods used to pool studies in a meta-analysis (Criterion 1 & 9: n=40 (83%)). The AMSTAR
criteria that were least frequently reported involved the inclusion of grey literature (Item 4: n=3 (6%)), the
assessment of publication bias (Item 10: n=6 (13%)), and the performance of a comprehensive literature
search (Item 3: n=18 (38%)). The overall methodological quality was variable with scores from 3/11 (n=2)
to 9/11 (n=7).
Factors Associated with Methodological Quality
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No significant relationships between mean AMSTAR score and number of citations (Figure 3A; p=0.0875,
r=0.25; 95% CI, -0.04 to 0.50), journal impact factor (Figure 3B; p=0.2959, r=-0.15; 95% CI, -0.42 to 0.14),
or publication year (Figure 3C; p=0.5827, r=0.08; 95% CI, -0.20 to 0.36) were found. Cochrane studies on
average scored higher than non-Cochrane studies (p=0.01) (Figure 3D). No significant differences (p=0.34)
were found between the AMSTAR scores of Government and philanthropic, or institution-funded studies
(Figure 3E).
Discussion
Main Findings
Our findings revealed a moderate level of methodological quality for systematic reviews on the induction of
labour, with no significant changes in quality over the past two decades. We further found poor adherence to
AMSTAR criteria involving the inclusion of grey literature, the lack of assessment of publication bias, and
failure to document the performance of a comprehensive literature search. Furthermore, the AMSTAR score
for individual systematic review assessed in our study was not significantly related to the total number of
citations to date, impact factor of the journal in which the article appeared, or the year of publication.
Interpretation
Systematic reviews are considered the highest level of evidence regarding the efficacy, effectiveness and safety
of prophylactic or therapeutic interventions and play a significant role in guiding health policy, best practices,
and evidence-based patient care. However, our quality assessment of the articles reviewed herein found that
many did not utilize rigorous methodological approachs when conducting the studies. Thus the introduction
of different biases that can confound conclusions and hinder policymaking, ultimately affecting patient-care
cannot be excluded.
A moderate level of heterogeneity in the quality assessment of published systematic reviews involving the
efficacy, effectiveness and safety of methods for the induction of labour was identified in our assessment
with AMSTAR scores ranging from 3 to 9. The number of systematic reviews on this topic has increased
over the past decade, with the most (n=11) being published in 2019. However, no significant improvement
in methodological quality was found. This observation diverges from other areas in medicine, like critical
care and radiology, in which an improvement in methodological quality of systematic reviews has been
demonstrated over time56, 57 . Thus, results of our AMSTAR assessment of the published systematic reviews
revealed a need for greater scientific rigour in the study of the induction of labour.
Systematic reviews funded by hospitals, institutions, philanthropists, government grants or with unreported
funding had no difference in methodological quality according to the AMSTAR Checklist (p=0.34). Our
findings report that only 36 (75%) of the 48 studies evaluated in our assessment included a conflict of
interest statement in both the systematic review and the studies included therein and thus criterion 11 of
the AMSTAR Checklist was not satisfied. We suggest this particular weakness in the literature is concerning
as there is a need for transparent reporting of conflicts of interest to allow for the judgement of any external
influences on study conclusions. The effect of this potential bias is increased in studies that do not have
an established a priori protocol where redefined outcome measures and post-hoc analysis could further
exacerbate a biased perspective of the evidence. Our findings indicated that 40 of 48 articles (83%) used an
a priori study design (AMSTAR criterion #1).
No significant correlation was observed between AMSTAR score and the journal impact factor, suggesting
that leading journals may not necessarily evaluate methodological quality more rigorously than others. However, articles from the Cochrane Database of Systematic Reviews on average, score higher on the AMSTAR
Checklist than articles from other peer-reviewed journals (p=0.01). This finding supports the generally accepted position that the methods followed by the Cochrane Collaboration sets the highest standard for
conducting and publishing systematic reviews. Consistent findings regarding the quality of Cochrane reviews
has also been reported for other medical disciplines as well58 .
In the present assessment, there was no significant correlation between AMSTAR score and total citations.
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We sugges that this finding may indicate that authors who utilize systematic reviews to support their findings
or hypotheses do not critically evaluate the quality of the studies cited. This is of particular importance if
these systematic reviews are being used to generate or refute medical hypotheses.
The highest AMSTAR score of 9/11 was recorded for several Cochrane Collaboration publications
(n=7). Three examined the use of oxytocin9,11,14 , three others examined mechanical methods of labour
induction17,21,47 , and one examined the use of mifepristone26 . An AMSTAR point for a comprehensive literature search could not be provided for some of these reviews9,11,17,21,26 . However, some17,26,47 included grey
literature such as evidence from the Cochrane Pregnancy and Childbirth Group’s Trials Register and clinicaltrials.gov which captures data that has not been peer reviewed. All seven high ranking articles also conducted
quality assessments of the included studies, which satisfy AMSTAR criteria that we believe to be of greater
importance. Important conclusions from these seven studies that scored the highest on the AMSTAR criteria
include that a balloon catheter may be less effective than oral misoprostol but have a greater safety profile17 .
The use of a balloon catheter is likely as effective as the use of intravaginal prostaglandin E2 when inducing
labour17 . Oxytocin was suggested to be less effective in achieving vaginal birth within 24 hours compared to
prostaglandin agents9 . High-dose oxytocin (100mU in the first 40 minutes, rising above 600 mU in the first
two hours) compared with low-dose oxytocin (below 100mU in the first 40 minutes, rising to below 600 mU
in the first two hours) has been shown to increase the risk of uterine hyperstimulation without increasing the
rate of vaginal delivery within 24 hours14 . However, discontinuing IV oxytocin stimulation after the active
phase of labour may reduce the risk of a caesarean delivery11 . Another study26 concluded that the literature
is inadequate to draw conclusions that mifepristone helps induce labour. It is also suggested that the use
of membrane sweeping does not provide clinical benefit and that this labour induction method should be
balanced against women’s discomfort21 . Finally, one study concluded that there was no clear benefit from
using acupuncture or acupressure in reducing the rate of caesarean section47 .
Strengths and Limitations
An acknowledged strength of this study is that the PRISMA statement was adhered to and a comprehensive
literature search according to the AMSTAR criteria conducted. A large scope of evidence was available and
retrieved from Embase, Medline and the Cochrane Database of Systematic Reviews. An identified limitation
is that the review authors who assessed the quality of the studies were aware of the journal of publication and
authorship of the study. However, the potential for bias was minimized by having two independent review
authors reach a consensus for each AMSTAR criteria. Another limitation involves the relatively small sample
size of included studies (n=48). With a greater number of studies published in this area of research, new
trends regarding methodological quality and publication details may emerge. Furthermore, the comparison
between AMSTAR score and the number of citations may be affected by publication date of the systematic
review; those recently published will not have accrued as many citations as older publications, even though
they may have higher AMSTAR scores. However, we have chosen to utilize this metric as it may provide
insight to how the methodological quality of the publication has affected current policymaking.
Conclusions
We conclude that, in general, methodological procedures of systematic reviews of the induction of labour
literature are of moderate quality. The key criteria affecting AMSTAR scores were failure of study authors
to document the performance of a comprehensive literature search, the inclusion of grey literature, as well
as the absence of a statement describing the assessment of publication bias. Systematic reviews from the
Cochrane Library generally had the most methodological rigour.
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