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ABSTRACT

Introduction: Maternal mental health disorders such as anxiety and depression are major public health
concerns. Evidence shows a link between maternal mental health disorders and preterm birth and low
birth weight. However, the impacts of maternal mental health disorders on stillbirth and infant mortality
have been less investigated and inconsistent findings have been reported. Thus, using the available
literature, we plan to examine whether prenatal maternal mental health disorders impact the risk of

stillbirth and infant mortality.

Methods and analysis: This systematic review and meta-analysis will adhere to Preferred Reporting
Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines and will be registered with the
International Prospective Register of Systematic Reviews (PROSPERO). Systematic searches will be
conducted in Medline, Embase, PsycINFO and Scopus for studies examining the association of prenatal
mental health disorders and stillbirth and infant mortality. The search will be limited to studies published
in English language and in humans only, with no restriction on the year of publication. Two independent
reviewers will evaluate records and assess the quality of individual studies. The Newcastle-Ottawa scales
and GRADE approach will be used to assess the methodological quality and bias of the included studies.
In addition to a narrative synthesis, a random-effects meta-analysis will be conducted when sufficient
data are available. I statistics will be used to assess between-study heterogeneity in the estimated effect

size.

Ethics and dissemination: As it will be a systematic review and meta-analysis based on previously
published evidence, there will be no requirement for ethical approval. Findings will be published in a

peer-reviewed journal and will be presented at various conferences.

Protocol registration number: PROSPERO (drafted submitted, record # 159834).
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Strengths and limitations of this study

e To our knowledge, this systematic review will be the first to comprehensively synthesise and

quantify the impact of maternal mental health disorders on stillbirth and infant mortality.

e Databases will be searched without time restrictions and independent evaluation will be
employed.

e The methodological quality and risk bias of included studies will be evaluated using validated
tools.

e The potential limitation of this review could be the heterogeneity of studies in exposure of interest

and restriction to studies in English language.
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INTRODUCTION

Perinatal death (stillbirth and neonatal death) remains a tragedy for many families around the world,
including those in high-income countries, but because the risk factors are not fully understood!-3 the
rates of perinatal mortality, particularly stillbirth, have declined only slowly.* Prenatal maternal mental
health disorders such as anxiety and depression are important public health concerns because of their
high prevalence and their links to both short - and long-term adverse obstetric and child outcomes.?
Maternal mental health disorders are one of the potential risk factors for stillbirth and infant mortality.”
9 Meta-analytical evidence!? ! has confirmed associations between maternal depression and anxiety

and preterm birth and low birthweight, the leading causes of perinatal mortality.

Potential mechanisms linking maternal mental health disorders and perinatal morbidity and mortality
may involve altered intrauterine environment and behavioural pathways. Women with mental health
disorders are more likely to have poorer health seeking behaviour and are more likely to misuse illicit
substances and drugs, which may further affect their health and capacity to manage all aspects of their
pregnancy.!? 13 The intrauterine mechanisms are suggested to operate through disrupted placental
functions because of hormonal changes (e.g., cortisol), inflammatory and physiological response.'4
However, the limited extant studies do not provide a consistent picture on the associations between
maternal mental health disorders and stillbirth and infant mortality,'> mainly because of the small
numbers and/or because they measured different aspects of maternal mental health. Meta-analysis is a
valuable approach to resolve inconsistencies across studies and provide high level of evidence, but, to
our knowledge, there are no recent systematic reviews and meta-analyses which comprehensively
evaluate the impact of mental health disorders on stillbirth and infant mortality risk. We found only one
systematic review,'> which evaluated the effect of maternal psychotic disorder on stillbirth risk, but not
other common and less severe mental health disorders. The review was not specific to disorders
occurring in the prenatal period and the authors acknowledged that all review studies (n=6) had
important methodological limitations such as insufficient statistical power and not being population-
based. Moreover, several papers’- 16-1° have been published in the area after this review. Given the high
prevalence of maternal mental health disorders such as anxiety and depression, up-to-date and
comprehensive evidence is required to inform policies and practice, and identify research gaps on the

associations between prenatal maternal mental health disorders and early life mortality.
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OBJECTIVES

This study aims to summarise the available evidence on the associations between prenatal maternal

mental health disorders and stillbirth and infant mortality.

METHODS AND ANALYSIS

Search strategy

This systematic review and meta-analysis will adhere to Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) guidelines.?’ Systematic searches will be conducted in four
databases (Medline, Embase, PsycINFO and Scopus) from their inception to December 2019. This will
be limited to studies published in English language and in humans only, with no restriction on the year
of publication. Free texts and medical subject headings (MesH) terms related to maternal mental health
disorders and early life mortality (stillbirth and infant mortality), tailored to each database, will be used
to identify relevant literature. The reference lists and citations of the retrieved articles will be also
checked manually for additional studies. Authors of individual studies will be contacted for additional
information if required. The search strategies and terms for each database are included as a supplement

file (Appendix A).
Eligibility criteria

Inclusion criteria: original case control, cohort or intervention studies will be included in the
systematic review if they examined the association of any prenatal maternal mental health disorder
(occurring prior to or during pregnancy) and stillbirth or infant mortality. We will include stillbirth
(death of a fetus at 20 or more weeks of gestation or as defined by individual studies) and infant death
(death of a liveborn baby in the first year of life). The association should be presented as odds ratios
(ORs) or relative risks (RRs) estimates or there should be sufficient information to calculate either of

these estimates.

Exclusion criteria: correspondence, theses, reviews, editorials, cross-sectional studies, case-only
studies and conference abstracts will be excluded. Animal-only studies will also be excluded. If there
are multiple publications reporting on the same cohort of women, the most recent and/or the largest by
sample size will be included. Studies where it is unclear if the onset of the maternal mental health

disorders was prior to birth will be excluded to minimise reverse causality.
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Data extraction

All citations will first be imported into an Endnote library and duplicates will be removed. All records
will be screened by their titles. All abstracts that pass the title screening will be uploaded to Rayyan (a
systematic review application) and will be reviewed by two independent reviewers (AA and HB) based
on the inclusion criteria. The full documents of the eligible abstracts will be further examined by the
same authors. Finally, data on the list of authors, country and years of publication, study population,
design, exposure and outcome assessment, association/s as well as confounders adjusted for will be
extracted into a standardized Excel sheet. Data will also be extracted on other relevant characteristics
such as maternal age, infant sex, birthweight, gestational age. At all stages, reviewers involved in the
review will have face-to-face meetings to assess and resolve any disagreements on the review. Any
unsettled disagreement will be resolved by another member of the research team who was not involved

in the independent review process.
Quality and risk of bias assessment

The Newcastle-Ottawa quality assessment scales?! will be used to assess the methodological quality of
included studies. The tool assesses three major areas of a case control or cohort study which includes
the selection of the study groups; the comparability of the groups; and the ascertainment of either the
exposure (for case control studies) or outcome of interest (for cohort studies). The overall scores range
from zero to nine; with low (scores between one and four), medium (scores between five and seven) or
high quality (scores between eight and nine) grading. Risk of bias for each study will be assessed
following the GRADE approach.?> Two of the authors (AA and HB) will perform the independent
quality and risk of bias appraisals. If sufficient number of studies are found, preferably 10 or more,

funnel plot graphs will be used to asses risk of publication bias.??

Data synthesis

A systematic narrative synthesis will be conducted to describe the available studies, and when
sufficient data are available, random effects meta-analysis will be conducted to obtain a pooled
estimate with 95% confidence interval (CI).>* Between-study heterogeneity will be tested using
Cochran’s Q test and will be further quantified using the index of heterogeneity squared (/?) statistic.?
The between-study heterogeneity will be considered as low (I’=25%), moderate (/°=50%) or substantial

(I’>75%). If there is evidence of significant heterogeneity, the sources of this will be explored through
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meta-regression and subgroup analyses. All the statistical analyses will be performed using STATA 15

(StataCorp, College Station).
Patient and public involvement

Patients and the public will not be involved directly in the design and conduct of the review.
ETHICS AND DISSEMINATION

As we will only analyse publicly available published data and we will not directly involve individuals,
ethical approval is not required for this review. This systematic review protocol will be registered in the
International Prospective Register of Systematic Reviews (PROSPERO). The findings of this review
will be disseminated through publication in a peer-reviewed journal and scientific conferences and

meetings. Effort will also be made to circulate findings through newsletters and media releases.
DISCUSSION

This systematic review and meta-analysis will comprehensively quantify the impacts of prenatal
maternal mental health disorders on the risk on stillbirth and infant mortality. The findings will provide
important information essential for practitioners and policymakers, identify research gaps in the

literature and provide a foundation for future studies in this area.
Strengths and limitations

To our knowledge, this systematic review will be the first to comprehensively synthesise and quantify
the impact of both severe and more common forms of prenatal maternal mental health disorders on
stillbirth and infant mortality. The other strengths of this systematic review include the use of several
databases with no time restrictions, and use of independent screening and evaluation. However, the
review is anticipated to have some limitations. These include heterogeneity between studies in the
exposure of interest and restriction to studies in English language, which may exclude important

literature and compromise generalizability.

Contributors: AA, HB, and CS conceived the study and developed the search strategy. AA drafted the
protocol. All authors critically revised the protocol for methodological and intellectual content and

have read and approved the final manuscript.

Competing interests: The authors declare that they have no competing interests.
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10 Amendments of the protocol: If there is a need to amend this protocol, the date of each amendment

12 and the reason for the change will be described.
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Appendix A. databases and searching techniques

Medline (Ovid)

1. mental disorders/ or anxiety disorders/ or "bipolar and related disorders"/ or mood disorders/ or "p
spectrum and other psychotic disorders"/ or substance-related disorders/

2. Depression/

3. (depression or anxiety or mental disorders or schizophrenia or psychosis).tw.

4.1or2o0r3

5. Fetal Mortality/ or Child Mortality/ or Infant Mortality/ or Perinatal Mortality/

6. Infant Death/ or Fetal Death/ or Perinatal Death/

7. (stillbirth or fetal death or neonatal death or neonatal mortality or perinatal death or perinatal
mortality or infant death or infant mortality).tw.

8. pregnancy outcome.tw.

9.50r6o0r70r8

10.4and 9

11. limit 10 to (human and english language)

EMBASE (Ovid)

1. mood disorder/ or psychosis/ or schizophrenia spectrum disorder/

2. perinatal depression/ or depression/

3. anxiety/ or anxiety disorder/

4. (psychiatric disorder or mental disorder or mental disorders or psychosis or panic or schizophrenia
or depression).tw.

5. 1or2o0r3or4

6. fetus mortality/

7. child death/

8. fetus death/ or stillbirth/

9. infant mortality/ or perinatal mortality/ or perinatal death/ or fetus death/

10. (stillbirth or fetal death or neonatal death or neonatal mortality or perinatal death or perinatal
mortality or infant death or infant mortality).tw.

11. pregnancy outcome/

12.6or7or8or9or 10 or 11

13.5and 12

14. limit 13 to (human and english language)

PsycINFO (Ovid)

1. anxiety/ or panic attack/ or panic disorder/

2. affective disorders/ or anxiety disorders/ or bipolar disorder/ or chronic mental iliness/ or psychosis/
or "substance related and addictive disorders"/

3. (depression or anxiety or mental disorders or schizophrenia or psychosis).tw.

4.1or2o0r3

5. pregnancy outcomes/

6. Sudden Infant Death/

7. (stillbirth or fetal death or neonatal death or neonatal mortality or perinatal death or perinatal
mortality or infant death or infant mortality).tw.

8.50r6o0r7

9.4and 8

10. limit 9 to (human and english language)

Scopus

Will be used to search citations and references of relevant recorders identified from the three main
databases.
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to
address in a systematic review protocol*

Section and topic  Item Checklist item (Page No.#)
No
ADMINISTRATIVE INFORMATION
Title:
Identification la Identify the report as a protocol of a systematic review 1
Update 1b  If the protocol is for an update of a previous systematic review, identify as such
Registration 2 Ifregistered, provide the name of the registry (such as PROSPERO) and registration number 2
Authors:
Contact 3a  Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding 1
author
Contributions 3b  Describe contributions of protocol authors and identify the guarantor of the review 7&1
Amendments 4  If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; 8
otherwise, state plan for documenting important protocol amendments
Support:
Sources 5a  Indicate sources of financial or other support for the review 8
Sponsor 5b  Provide name for the review funder and/or sponsor 8
Role of sponsor  5c¢  Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol 8
or funder
INTRODUCTION
Rationale 6  Describe the rationale for the review in the context of what is already known 4
Objectives 7  Provide an explicit statement of the question(s) the review will address with reference to participants, interventions,
comparators, and outcomes (PICO)
METHODS
Eligibility criteria 8  Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years 5
considered, language, publication status) to be used as criteria for eligibility for the review
Information sources 9  Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey 5
literature sources) with planned dates of coverage
Search strategy 10  Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be 5 and
repeated Appendix-A
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Study records:
Data 11a Describe the mechanism(s) that will be used to manage records and data throughout the review 6
management
Selection 11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review 6
process (that is, screening, eligibility and inclusion in meta-analysis)
Data collection 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any 6
process processes for obtaining and confirming data from investigators
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data 6
assumptions and simplifications
Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with 5
prioritization rationale
Risk of bias in 14  Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome 6
individual studies or study level, or both; state how this information will be used in data synthesis
Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised 6-7
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of 6-7
combining data from studies, including any planned exploration of consistency (such as I, Kendall’s 1)
15¢ Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 6-7
15d If quantitative synthesis is not appropriate, describe the type of summary planned 6-7
Meta-bias(es) 16  Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies) 6
Confidence in 17  Describe how the strength of the body of evidence will be assessed (such as GRADE) 6

cumulative evidence

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and
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ABSTRACT

Introduction: Maternal mental health disorders such as anxiety and depression are major public health
concerns. Evidence shows a link between maternal mental health disorders and preterm birth and low
birth weight. However, the impacts of maternal mental health disorders on stillbirth and infant mortality
have been less investigated and inconsistent findings have been reported. Thus, using the available
literature, we plan to examine whether prenatal maternal mental health disorders impact the risk of

stillbirth and infant mortality.

Methods and analysis: This systematic review and meta-analysis will adhere to Preferred Reporting
Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines and will be registered with the
International Prospective Register of Systematic Reviews (PROSPERO). Systematic searches will be
conducted in Medline, Embase, PsycINFO and Scopus for studies examining the association of prenatal
mental health disorders and stillbirth and infant mortality. The search will be limited to studies published
in English language and in humans only, with no restriction on the year of publication. Two independent
reviewers will evaluate records and assess the quality of individual studies. The Newcastle-Ottawa scales
and GRADE approach will be used to assess the methodological quality and bias of the included studies.
In addition to a narrative synthesis, a random-effects meta-analysis will be conducted when sufficient
data are available. I statistics will be used to assess between-study heterogeneity in the estimated effect

size.

Ethics and dissemination: As it will be a systematic review and meta-analysis based on previously
published evidence, there will be no requirement for ethical approval. Findings will be published in a

peer-reviewed journal and will be presented at various conferences.

Protocol registration number: PROSPERO (drafted submitted, record # 159834).
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Strengths and limitations of this study

e To our knowledge, this systematic review will be the first to comprehensively synthesise and
quantify the impact of maternal mental health disorders on stillbirth and infant mortality.

e Databases will be searched without time restrictions and independent evaluation will be
employed.

e The methodological quality and risk bias of included studies will be evaluated using validated
tools.

e The potential limitation of this review could be the heterogeneity of studies in exposure of interest

and restriction to studies in English language.
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INTRODUCTION

Perinatal death (stillbirth and neonatal death) remains a tragedy for many families around the world,
including those in high-income countries, but because the risk factors are not fully understood!-3 the
rates of perinatal mortality, particularly stillbirth, have declined only slowly.* Prenatal maternal mental
health disorders such as anxiety and depression are important public health concerns because of their
high prevalence and their links to both short - and long-term adverse obstetric and child outcomes.>¢
Maternal mental health disorders are one of the potential risk factors for stillbirth and infant mortality.”
9 Meta-analytical evidence!®!! has confirmed associations between maternal depression and anxiety

and preterm birth and low birthweight, the leading causes of perinatal mortality.

Potential mechanisms linking maternal mental health disorders and perinatal morbidity and mortality
may involve altered intrauterine environment and behavioural pathways. Women with mental health
disorders are more likely to have poorer health seeking behaviour and are more likely to misuse illicit
substances and drugs, which may further affect their health and capacity to manage all aspects of their
pregnancy.!>!3 The intrauterine mechanisms are suggested to operate through disrupted placental
functions because of hormonal changes (e.g., cortisol), inflammatory and physiological response.'4
However, the limited extant studies do not provide a consistent picture on the associations between
maternal mental health disorders and stillbirth and infant mortality,'> mainly because of the small
numbers and/or because they measured different aspects of maternal mental health. Meta-analysis is a
valuable approach to resolve inconsistencies across studies and provide high level of evidence, but, to
our knowledge, there are no recent systematic reviews and meta-analyses which comprehensively
evaluate the impact of mental health disorders on stillbirth and infant mortality risk. We found only one
systematic review,'> which evaluated the effect of maternal psychotic disorder on stillbirth risk, but not
other common and less severe mental health disorders. The review was not specific to disorders
occurring in the prenatal period and the authors acknowledged that all review studies (n=6) had
important methodological limitations such as insufficient statistical power and not being population-
based. Moreover, several papers’-%16-1° have been published in the area after this review. Given the high
prevalence of maternal mental health disorders such as anxiety and depression, up-to-date and
comprehensive evidence is required to inform policies and practice, and identify research gaps on the

associations between prenatal maternal mental health disorders and early life mortality.
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OBJECTIVES

This study aims to summarise the available evidence on the associations between prenatal maternal

mental health disorders and stillbirth and infant mortality.

METHODS AND ANALYSIS

Search strategy

This systematic review and meta-analysis will adhere to Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) guidelines.?’ Systematic searches will be conducted in four
databases (Medline, Embase, PsycINFO and Scopus) from their inception to December 2019. This will
be limited to studies published in English language and in humans only, with no restriction on the year
of publication. Free texts and medical subject headings (MesH) terms related to maternal mental health
disorders and early life mortality (stillbirth and infant mortality), tailored to each database, will be used
to identify relevant literature. The reference lists and citations of the retrieved articles will be also
checked manually for additional studies. Authors of individual studies will be contacted for additional
information if required. The search strategies and terms for each database are included as a supplement

file (Appendix A).
Eligibility criteria

Inclusion criteria: original case control, cohort or intervention studies will be included in the
systematic review if they examined the association of any prenatal maternal mental health disorder
(occurring prior to or during pregnancy) and stillbirth or infant mortality. We will include stillbirth
(death of a fetus at 20 or more weeks of gestation or as defined by individual studies) and infant death
(death of a liveborn baby in the first year of life). The association should be presented as odds ratios
(ORs) or relative risks (RRs) estimates or there should be sufficient information to calculate either of

these estimates.

Exclusion criteria: correspondence, theses, reviews, editorials, cross-sectional studies, case-only
studies and conference abstracts will be excluded. Animal-only studies will also be excluded. If there
are multiple publications reporting on the same cohort of women, the most recent and/or the largest by
sample size will be included. Studies where it is unclear if the onset of the maternal mental health

disorders was prior to birth will be excluded to minimise reverse causality.
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Data extraction

All citations will first be imported into an Endnote library and duplicates will be removed. All records
will be screened by their titles. All abstracts that pass the title screening will be uploaded to Rayyan (a
systematic review application) and will be reviewed by two independent reviewers (AA and HB) based
on the inclusion criteria. The full documents of the eligible abstracts will be further examined by the
same authors. Finally, data on the list of authors, country and years of publication, study population,
design, exposure and outcome assessment, association/s as well as confounders adjusted for will be
extracted into a standardized Excel sheet. Data will also be extracted on other relevant characteristics
such as maternal age, infant sex, birthweight, gestational age. At all stages, reviewers involved in the
review will have face-to-face meetings to assess and resolve any disagreements on the review. Any
unsettled disagreement will be resolved by other members of the research team (CS and VM) who have
expertise in the epidemiology of perinatal mental health issues and will not be involved in the

independent review process.
Quality and risk of bias assessment

The Newcastle-Ottawa quality assessment scales?! will be used to assess the methodological quality of
included studies. The tool assesses three major areas of a case control or cohort study which includes
the selection of the study groups; the comparability of the groups; and the ascertainment of either the
exposure (for case control studies) or outcome of interest (for cohort studies). The overall scores range
from zero to nine; with low (scores between one and four), medium (scores between five and seven) or
high quality (scores between eight and nine) grading. Risk of bias for each study will be assessed
following the GRADE approach.?> Two of the authors (AA and HB) will perform the independent

quality and risk of bias appraisals.

Funnel plots, a graphical illustration of effect estimates against their measure of precision (e.g.,
standard error), will be used to examine the risk of publication bias. In the absence of heterogeneity and
bias, studies with high precision are plotted near the top of the funnel whereas studies with low
precision are spread evenly on the bottom sides of the true effect, with the spread narrowing among
larger studies with greater precision. Hence, asymmetry in funnel plots in the absence of heterogeneity
may suggest possible publication bias, but when a small number of studies are included, it may be hard
to differentiate an asymmetric plot occurring because of publication bias from that due to chance.?? As
a result, an alternative robust meta-analytical technique will be considered to detect and evaluate the

risk of publication bias.?*
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Data synthesis

A systematic narrative synthesis will be conducted to describe the available studies, and when
sufficient data are available, random effects meta-analysis will be conducted for each child outcome
(stillbirth, neonatal death and infant mortality) separately and collectively as a composite variable.
Accordingly, pooled estimates with 95% confidence interval (CI) will be calculated.?> Between-study
heterogeneity will be tested using Cochran’s Q test and will be further quantified using the index of
heterogeneity squared (/%) statistic.?® The between-study heterogeneity will be considered as low
(I’=25%), moderate (I’=50%) or substantial (/>>75%). If there is evidence of significant heterogeneity,
the sources of this will be explored through meta-regression and subgroup analyses. Additionally, a
range of sensitivity analyses, for example, based on stillbirth definition, maternal mental health
disorder definition, types and severity, data collection period (year), design and quality of included
studies, will be considered. All the statistical analyses will be performed using STATA 15 (StataCorp,
College Station).

Patient and public involvement

Patients and the public will not be involved directly in the design and conduct of the review.
ETHICS AND DISSEMINATION

As we will only analyse publicly available published data and we will not directly involve individuals,
ethical approval is not required for this review. This systematic review protocol will be registered in the
International Prospective Register of Systematic Reviews (PROSPERO). The findings of this review
will be disseminated through publication in a peer-reviewed journal and scientific conferences and

meetings. Effort will also be made to circulate findings through newsletters and media releases.
DISCUSSION

This systematic review and meta-analysis will comprehensively quantify the impacts of prenatal
maternal mental health disorders on the risk on stillbirth and infant mortality. The findings will provide
important information essential for practitioners and policymakers, identify research gaps in the

literature and provide a foundation for future studies in this area.
Strengths and limitations

To our knowledge, this systematic review will be the first to comprehensively synthesise and quantify

the impact of both severe and more common forms of prenatal maternal mental health disorders on
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stillbirth and infant mortality. The other strengths of this systematic review include the use of several
databases with no time restrictions, and use of independent screening and evaluation. However, the
review is anticipated to have some limitations. These include heterogeneity between studies in the
exposure of interest and restriction to studies in English language, which may exclude important

literature and compromise generalizability.

Contributors: AA, HB and CS conceived the study and developed the search strategy. AA drafted the
protocol and tested the search strategies in consultation with a librarian. RM, BF, SW and VM
provided advice on the protocol. All authors critically revised the protocol for methodological and

intellectual content and have read and approved the final manuscript.

Competing interests: The authors declare that they have no competing interests.

Funding: This research is supported by funding from an Australian National Health and Medical
Research Council (NHMRC) Project Grant (APP1127265) which funds AA, CS and HB. BF is funded

by an NHRMC Project Grant (APP1098844). The funding bodies had no part in either the study design,

conduct, analysis or interpretation of this study.

Amendments of the protocol: If there is a need to amend this protocol, the date of each amendment

and the reason for the change will be described.
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Appendix A. databases and searching technigues

Medline (Ovid)

1. mental disorders/ or anxiety disorders/ or "bipolar and related disorders"/ or mood disorders/ or "p
spectrum and other psychotic disorders"/ or substance-related disorders/

2. Depression/

3. (depression or anxiety or mental disorders or schizophrenia or psychosis).tw.

4.1or2o0r3

5. Fetal Mortality/ or Child Mortality/ or Infant Mortality/ or Perinatal Mortality/

6. Infant Death/ or Fetal Death/ or Perinatal Death/

7. (stillbirth or fetal death or neonatal death or neonatal mortality or perinatal death or perinatal
mortality or infant death or infant mortality).tw.

8. pregnancy outcome.tw.

9.50r6o0r7o0r8

10.4and 9

11. limit 10 to (human and english language)

EMBASE (Ovid)

1. mood disorder/ or psychosis/ or schizophrenia spectrum disorder/

2. perinatal depression/ or depression/

3. anxiety/ or anxiety disorder/

4. (psychiatric disorder or mental disorder or mental disorders or psychosis or panic or schizophrenia
or depression).tw.

51or2o0r3o0r4

6. fetus mortality/

7. child death/

8. fetus death/ or stillbirth/

9. infant mortality/ or perinatal mortality/ or perinatal death/ or fetus death/

10. (stillbirth or fetal death or neonatal death or neonatal mortality or perinatal death or perinatal
mortality or infant death or infant mortality).tw.

11. pregnancy outcome/

12.6or70or8or9orl0orll

13.5and 12

14. limit 13 to (human and english language)

PsycINFO (Ovid)

1. anxiety/ or panic attack/ or panic disorder/

2. affective disorders/ or anxiety disorders/ or bipolar disorder/ or chronic mental iliness/ or psychosis/
or "substance related and addictive disorders"/

3. (depression or anxiety or mental disorders or schizophrenia or psychosis).tw.

4.1or2o0r3

5. pregnancy outcomes/

6. Sudden Infant Death/

7. (stillbirth or fetal death or neonatal death or neonatal mortality or perinatal death or perinatal
mortality or infant death or infant mortality).tw.

8.50r6o0r7

9.4and 8

10. limit 9 to (human and english language)

Scopus

Will be used to search citations and references of relevant recorders identified from the three main
databases.
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to
address in a systematic review protocol*

Section and topic  Item Checklist item (Page No.#)
No
ADMINISTRATIVE INFORMATION
Title:
Identification la Identify the report as a protocol of a systematic review 1
Update 1b  If the protocol is for an update of a previous systematic review, identify as such
Registration 2 Ifregistered, provide the name of the registry (such as PROSPERO) and registration number 2
Authors:
Contact 3a  Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding 1
author
Contributions 3b  Describe contributions of protocol authors and identify the guarantor of the review 7&1
Amendments 4  If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; 8
otherwise, state plan for documenting important protocol amendments
Support:
Sources 5a  Indicate sources of financial or other support for the review 8
Sponsor 5b  Provide name for the review funder and/or sponsor 8
Role of sponsor  5c¢  Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol 8
or funder
INTRODUCTION
Rationale 6  Describe the rationale for the review in the context of what is already known 4
Objectives 7  Provide an explicit statement of the question(s) the review will address with reference to participants, interventions,
comparators, and outcomes (PICO)
METHODS
Eligibility criteria 8  Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years 5
considered, language, publication status) to be used as criteria for eligibility for the review
Information sources 9  Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey 5
literature sources) with planned dates of coverage
Search strategy 10  Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be 5 and
repeated Appendix-A
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Study records:
Data 11a Describe the mechanism(s) that will be used to manage records and data throughout the review 6
management
Selection 11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review 6
process (that is, screening, eligibility and inclusion in meta-analysis)
Data collection 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any 6
process processes for obtaining and confirming data from investigators
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data 6
assumptions and simplifications
Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with 5
prioritization rationale
Risk of bias in 14  Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome 6
individual studies or study level, or both; state how this information will be used in data synthesis
Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised 6-7
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of 6-7
combining data from studies, including any planned exploration of consistency (such as I, Kendall’s 1)
15¢ Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 6-7
15d If quantitative synthesis is not appropriate, describe the type of summary planned 6-7
Meta-bias(es) 16  Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies) 6
Confidence in 17  Describe how the strength of the body of evidence will be assessed (such as GRADE) 6

cumulative evidence

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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ABSTRACT

Introduction: Maternal mental health disorders such as anxiety and depression are major public health
concerns. Evidence shows a link between maternal mental health disorders and preterm birth and low
birth weight. However, the impacts of maternal mental health disorders on stillbirth and infant mortality
have been less investigated and inconsistent findings have been reported. Thus, using the available
literature, we plan to examine whether prenatal maternal mental health disorders impact the risk of

stillbirth and infant mortality.

Methods and analysis: This systematic review and meta-analysis will adhere to Preferred Reporting
Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines and will be registered with the
International Prospective Register of Systematic Reviews (PROSPERO). Systematic searches will be
conducted (from database inception to December 2019) in Medline, Embase, PsycINFO and Scopus for
studies examining the association of prenatal mental health disorders and stillbirth and infant mortality.
The search will be limited to studies published in English language and in humans only, with no
restriction on the year of publication. Two independent reviewers will evaluate records and assess the
quality of individual studies. The Newcastle-Ottawa scales and GRADE approach will be used to assess
the methodological quality and bias of the included studies. In addition to a narrative synthesis, a random-
effects meta-analysis will be conducted when sufficient data are available. I? statistics will be used to

assess between-study heterogeneity in the estimated effect size.

Ethics and dissemination: As it will be a systematic review and meta-analysis based on previously
published evidence, there will be no requirement for ethical approval. Findings will be published in a

peer-reviewed journal and will be presented at various conferences.

Protocol registration number: PROSPERO (drafted submitted, record # 159834).
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Strengths and limitations of this study

e To our knowledge, this systematic review will be the first to comprehensively synthesise and
quantify the impact of maternal mental health disorders on stillbirth and infant mortality.

e Databases will be searched without time restrictions and independent evaluation will be
employed.

e The methodological quality and risk of bias of included studies will be evaluated using validated
tools.

e The potential limitation of this review could be the heterogeneity of studies in exposure of interest

and restriction to studies in English language.
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INTRODUCTION

Perinatal death (stillbirth and neonatal death) remains a tragedy for many families around the world,
including those in high-income countries, but because the risk factors are not fully understood!-3 the
rates of perinatal mortality, particularly stillbirth, have declined only slowly.* Prenatal maternal mental
health disorders such as anxiety and depression are important public health concerns because of their
high prevalence and their links to both short - and long-term adverse obstetric and child outcomes.>¢
Maternal mental health disorders are one of the potential risk factors for stillbirth and infant mortality.”
9 Meta-analytical evidence!®!! has confirmed associations between maternal depression and anxiety

and preterm birth and low birthweight, the leading causes of perinatal mortality.

Potential mechanisms linking maternal mental health disorders and perinatal morbidity and mortality
may involve altered intrauterine environment and behavioural pathways. Women with mental health
disorders are more likely to have poorer health seeking behaviour and are more likely to misuse illicit
substances and drugs, which may further affect their health and capacity to manage all aspects of their
pregnancy.!>!3 The intrauterine mechanisms are suggested to operate through disrupted placental
functions because of hormonal changes (e.g., cortisol), inflammatory and physiological response.'4
However, the limited extant studies do not provide a consistent picture on the associations between
maternal mental health disorders and stillbirth and infant mortality,'> mainly because of the small
numbers and/or because they measured different aspects of maternal mental health. Meta-analysis is a
valuable approach to resolve inconsistencies across studies and provide high level of evidence, but, to
our knowledge, there are no recent systematic reviews and meta-analyses which comprehensively
evaluate the impact of mental health disorders on stillbirth and infant mortality risk. We found only one
systematic review,'> which evaluated the effect of maternal psychotic disorder on stillbirth risk, but not
other common and less severe mental health disorders. The review was not specific to disorders
occurring in the prenatal period and the authors acknowledged that all review studies (n=6) had
important methodological limitations such as insufficient statistical power and not being population-
based. Moreover, several papers’-%16-1° have been published in the area after this review. Given the high
prevalence of maternal mental health disorders such as anxiety and depression, up-to-date and
comprehensive evidence is required to inform policies and practice, and identify research gaps on the

associations between prenatal maternal mental health disorders and early life mortality.
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OBJECTIVES

This study aims to summarise the available evidence on the associations between prenatal maternal

mental health disorders and stillbirth and infant mortality.

METHODS AND ANALYSIS

Search strategy

This systematic review and meta-analysis will adhere to Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) guidelines.?’ Systematic searches will be conducted in four
databases (Medline, Embase, PsycINFO and Scopus) from their inception to December 2019. This will
be limited to studies published in English language and in humans only, with no restriction on the year
of publication. Free texts and medical subject headings (MesH) terms related to maternal mental health
disorders and early life mortality (stillbirth and infant mortality), tailored to each database, will be used
to identify relevant literature. The reference lists and citations of the retrieved articles will be also
checked manually for additional studies. Authors of individual studies will be contacted for additional
information if required. The search strategies and terms for each database are included as a supplement

file (Appendix A).
Eligibility criteria

Inclusion criteria: original cross-sectional, case control, cohort or intervention studies will be included
in the systematic review if they examined the association of any prenatal maternal mental health
disorder (occurring prior to or during pregnancy) and stillbirth or infant mortality. We will include
stillbirth (death of a fetus at 20 or more weeks of gestation or as defined by individual studies) and
infant death (death of a liveborn baby in the first year of life). The association should be presented as
odds ratios (ORs) or relative risks (RRs) estimates or there should be sufficient information to calculate
either of these estimates. In addition, individual studies should include at least one stillbirth/infant

mortality case in both exposed and unexposed groups.

Exclusion criteria: correspondence, theses, reviews, editorials, case-only studies and conference
abstracts will be excluded. Animal-only studies will also be excluded. If there are multiple publications
reporting on the same cohort of women, the most recent and/or the largest by sample size will be
included. Studies where it is unclear if the onset of the maternal mental health disorders was prior to

birth will be excluded to minimise reverse causality.
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Data extraction

All citations will first be imported into an Endnote library and duplicates will be removed. All records
will be screened by their titles. All abstracts that pass the title screening will be uploaded to Rayyan (a
systematic review application) and will be reviewed by two independent reviewers (AA and HB) based
on the inclusion criteria. The full documents of the eligible abstracts will be further examined by the
same authors. Finally, data on the list of authors, country and years of publication, study population,
design, exposure and outcome assessment, association/s as well as confounders adjusted for will be
extracted into a standardized Excel sheet. Data will also be extracted on other relevant characteristics
such as maternal age, infant sex, birthweight, gestational age. At all stages, reviewers involved in the
review will have face-to-face meetings to assess and resolve any disagreements on the review. Any
unsettled disagreement will be resolved by other members of the research team (CS and VM) who have
expertise in the epidemiology of perinatal mental health issues and will not be involved in the

independent review process.
Quality and risk of bias assessment

The Newcastle-Ottawa quality assessment scales?! will be used to assess the methodological quality of
included studies. The tool assesses three major areas of a case control or cohort study which includes
the selection of the study groups; the comparability of the groups; and the ascertainment of either the
exposure (for case control studies) or outcome of interest (for cohort studies). The overall scores range
from zero to nine; with low (scores between one and four), medium (scores between five and seven) or
high quality (scores between eight and nine) grading. Risk of bias for each study will be assessed
following the GRADE approach.?> Two of the authors (AA and HB) will perform the independent

quality and risk of bias appraisals.

Funnel plots, a graphical illustration of effect estimates against their measure of precision (e.g.,
standard error), will be used to examine the risk of publication bias. In the absence of heterogeneity and
bias, studies with high precision are plotted near the top of the funnel whereas studies with low
precision are spread evenly on the bottom sides of the true effect, with the spread narrowing among
larger studies with greater precision. Hence, asymmetry in funnel plots in the absence of heterogeneity
may suggest possible publication bias, but when a small number of studies are included, it may be hard
to differentiate an asymmetric plot occurring because of publication bias from that due to chance.?? As
a result, an alternative robust meta-analytical technique will be considered to detect and evaluate the

risk of publication bias.?*
6
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Data synthesis

A systematic narrative synthesis will be conducted to describe the available studies, and when
sufficient data are available, random effects meta-analysis will be conducted for each child outcome
(stillbirth, neonatal death and infant mortality) separately and collectively as a composite variable.
Accordingly, pooled estimates with 95% confidence interval (CI) will be calculated.?> Between-study
heterogeneity will be tested using Cochran’s Q test and will be further quantified using the index of
heterogeneity squared (/%) statistic.?® The between-study heterogeneity will be considered as low
(I’=25%), moderate (I’=50%) or substantial (/>>75%). If there is evidence of significant heterogeneity,
the sources of this will be explored through meta-regression and subgroup analyses. Additionally, a
range of sensitivity analyses, for example, based on stillbirth definition, maternal mental health
disorder definition, types and severity, data collection period (year), design and quality of included
studies, will be considered. All the statistical analyses will be performed using STATA 15 (StataCorp,
College Station).

Patient and public involvement

Patients and the public will not be involved directly in the design and conduct of the review.
ETHICS AND DISSEMINATION

As we will only analyse publicly available published data and we will not directly involve individuals,
ethical approval is not required for this review. This systematic review protocol will be registered in the
International Prospective Register of Systematic Reviews (PROSPERO). The findings of this review
will be disseminated through publication in a peer-reviewed journal and scientific conferences and

meetings. Effort will also be made to circulate findings through newsletters and media releases.
DISCUSSION

This systematic review and meta-analysis will comprehensively quantify the impacts of prenatal
maternal mental health disorders on the risk on stillbirth and infant mortality. The findings will provide
important information essential for practitioners and policymakers, identify research gaps in the

literature and provide a foundation for future studies in this area.
Strengths and limitations

To our knowledge, this systematic review will be the first to comprehensively synthesise and quantify
the impact of both severe and more common forms of prenatal maternal mental health disorders on
7
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stillbirth and infant mortality. The other strengths of this systematic review include the use of several
databases with no time restrictions, and use of independent screening and evaluation. However, the
review is anticipated to have some limitations. These include heterogeneity between studies in the
exposure of interest and restriction to studies in English language, which may exclude important

literature and compromise generalizability.

Contributors: AA, HB and CS conceived the study and developed the search strategy. AA drafted the
protocol and tested the search strategies in consultation with a librarian. RM, BF, SW and VM
provided advice on the protocol. All authors critically revised the protocol for methodological and

intellectual content and have read and approved the final manuscript.

Competing interests: The authors declare that they have no competing interests.

Funding: This research is supported by funding from an Australian National Health and Medical
Research Council (NHMRC) Project Grant (APP1127265) which funds AA, CS and HB. BF is funded
by an NHRMC Project Grant (APP1098844). The funding bodies had no part in either the study design,

conduct, analysis or interpretation of this study.

Amendments of the protocol: If there is a need to amend this protocol, the date of each amendment

and the reason for the change will be described.
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Appendix A. databases and searching technigues

Medline (Ovid)

1. mental disorders/ or anxiety disorders/ or "bipolar and related disorders"/ or mood disorders/ or "p
spectrum and other psychotic disorders"/ or substance-related disorders/

2. Depression/

3. (depression or anxiety or mental disorders or schizophrenia or psychosis).tw.

4.1or2o0r3

5. Fetal Mortality/ or Child Mortality/ or Infant Mortality/ or Perinatal Mortality/

6. Infant Death/ or Fetal Death/ or Perinatal Death/

7. (stillbirth or fetal death or neonatal death or neonatal mortality or perinatal death or perinatal
mortality or infant death or infant mortality).tw.

8. pregnancy outcome.tw.

9.50r6o0r7o0r8

10.4and 9

11. limit 10 to (human and english language)

EMBASE (Ovid)

1. mood disorder/ or psychosis/ or schizophrenia spectrum disorder/

2. perinatal depression/ or depression/

3. anxiety/ or anxiety disorder/

4. (psychiatric disorder or mental disorder or mental disorders or psychosis or panic or schizophrenia
or depression).tw.

51or2o0r3o0r4

6. fetus mortality/

7. child death/

8. fetus death/ or stillbirth/

9. infant mortality/ or perinatal mortality/ or perinatal death/ or fetus death/

10. (stillbirth or fetal death or neonatal death or neonatal mortality or perinatal death or perinatal
mortality or infant death or infant mortality).tw.

11. pregnancy outcome/

12.6or70or8or9orl0orll

13.5and 12

14. limit 13 to (human and english language)

PsycINFO (Ovid)

1. anxiety/ or panic attack/ or panic disorder/

2. affective disorders/ or anxiety disorders/ or bipolar disorder/ or chronic mental iliness/ or psychosis/
or "substance related and addictive disorders"/

3. (depression or anxiety or mental disorders or schizophrenia or psychosis).tw.

4.1or2o0r3

5. pregnancy outcomes/

6. Sudden Infant Death/

7. (stillbirth or fetal death or neonatal death or neonatal mortality or perinatal death or perinatal
mortality or infant death or infant mortality).tw.

8.50r6o0r7

9.4and 8

10. limit 9 to (human and english language)

Scopus

Will be used to search citations and references of relevant recorders identified from the three main
databases.
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to
address in a systematic review protocol*

Section and topic  Item Checklist item (Page No.#)
No
ADMINISTRATIVE INFORMATION
Title:
Identification la Identify the report as a protocol of a systematic review 1
Update 1b  If the protocol is for an update of a previous systematic review, identify as such
Registration 2 Ifregistered, provide the name of the registry (such as PROSPERO) and registration number 2
Authors:
Contact 3a  Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding 1
author
Contributions 3b  Describe contributions of protocol authors and identify the guarantor of the review 7&1
Amendments 4  If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; 8
otherwise, state plan for documenting important protocol amendments
Support:
Sources 5a  Indicate sources of financial or other support for the review 8
Sponsor 5b  Provide name for the review funder and/or sponsor 8
Role of sponsor  5c¢  Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol 8
or funder
INTRODUCTION
Rationale 6  Describe the rationale for the review in the context of what is already known 4
Objectives 7  Provide an explicit statement of the question(s) the review will address with reference to participants, interventions,
comparators, and outcomes (PICO)
METHODS
Eligibility criteria 8  Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years 5
considered, language, publication status) to be used as criteria for eligibility for the review
Information sources 9  Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey 5
literature sources) with planned dates of coverage
Search strategy 10  Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be 5 and
repeated Appendix-A
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Study records:
Data 11a Describe the mechanism(s) that will be used to manage records and data throughout the review 6
management
Selection 11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review 6
process (that is, screening, eligibility and inclusion in meta-analysis)
Data collection 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any 6
process processes for obtaining and confirming data from investigators
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data 6
assumptions and simplifications
Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with 5
prioritization rationale
Risk of bias in 14  Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome 6
individual studies or study level, or both; state how this information will be used in data synthesis
Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised 6-7
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of 6-7
combining data from studies, including any planned exploration of consistency (such as I, Kendall’s 1)
15¢ Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 6-7
15d If quantitative synthesis is not appropriate, describe the type of summary planned 6-7
Meta-bias(es) 16  Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies) 6
Confidence in 17  Describe how the strength of the body of evidence will be assessed (such as GRADE) 6

cumulative evidence

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 13



	BMJ OPEN_ Previous Version Cover sheet
	bmjopen-2019-036280
	bmjopen-2019-036280.R1
	bmjopen-2019-036280.R2

