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ABSTRACT

Introduction With good medical care, most pregnancy
complications like pre-eclampsia, gestational diabetes, etc
resolve after childbirth. However, pregnancy complications
are known to be associated with an increased risk of new
long-term health conditions for women later in life, such
as cardiovascular disease. These umbrella reviews aim to
summarise systematic reviews evaluating the association
between pregnancy complications and five groups of
long-term health conditions: autoimmune conditions,
cancers, functional disorders, mental health conditions and
metabolic health conditions (diabetes and hypertension).
Methods and analysis We will conduct searches in
Medline, Embase and the Cochrane database of systematic
reviews without any language restrictions. We will include
systematic reviews with or without meta-analyses that
studied the association between pregnancy complications
and the future risk of the five groups of long-term health
conditions in women. Pregnancy complications were
identified from existing core outcome sets for pregnancy
and after consultation with experts. Two reviewers will
independently screen the articles. Data will be synthesised
with both narrative and quantitative methods. Where a
meta-analysis has been carried out, we will report the
combined effect size from individual studies. For binary
data, pooled ORs with 95% Cls will be presented. For
continuous data, we will use the mean difference with
95% Cls. The findings will be presented in forest plots to
assess heterogeneity. The methodological quality of the
studies will be evaluated with the AMSTAR 2 tool or the
Cochrane risk of bias tool. The corrected covered area
method will be used to assess the impact of overlap in
reviews. The findings will be used to inform the design of
prediction models, which will predict the risk of women
developing these five group of health conditions following
a pregnancy complication.

Ethics and dissemination No ethical approvals required.
Findings will be disseminated through publications in peer-
reviewed journals and conference presentations.

! Zoe Vowles, ™ Neil Cockburn,’
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= These umbrella reviews will combine the results
from existing systematic reviews in the topic and
compile in a single document.

= These reviews will include reviews from all languag-
es without any restriction of language.

= Screening of studies and quality assessment of
the reviews will be independently done by both re-
viewers. Overlap of the reviews will be taken into
account.

= The same data extraction and quality appraisal
forms will be used across the reviews and will be
piloted before use.

= A limitation is that there might not be an existing
systematic review for a few of the rare conditions
and so these will not be included in the umbrella
review.

INTRODUCTION

Although maternal deaths have decreased
globally by 38% in the last two decades due to
improved and more accessible medical care,
the occurrence of pregnancy complications
has seen an increasing trend. For instance,
worldwide incidence of hypertensive disor-
ders of pregnancy increased by 11% over the
past 20 years going from 16 to 18 million. The
prevalence of gestational diabetes has also
increased during the same time period along-
side rising levels of obesity and inactivity. 1=
Prior analyses have consistently identified
environmental risk factors such as air pollu-
tion, poverty, alcohol intake, diet, smoking,
obesity and weight gain in pregnancy with
gestational diabetes and pre-eclampsia in
the mother and preterm birth and low birth
weight among the offspring. Both common
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mental health disorders (ie, depression and anxiety)
and serious mental health disorders (affective and
non-affective psychotic disorders) are associated with
poor health in pregnancy. Polycystic ovarian syndrome
increases the risk of gestational diabetes and periodontal
disease has also been identified as a potential risk factor
for preterm birth and low birth weight.**

Globally, there were 295 000 maternal deaths in 2017
that were attributed to preventable causes related to preg-
nancy and childbirth, equivalent to 810 deaths per day."*'*
Complications arising during pregnancy and childbirth
continue to be leading causes of maternal deaths, the
most common of which are postpartum haemorrhage or
hypertensive disorders during pregnancy."”” Most preg-
nancy complications like hypertensive disorders and
gestational diabetes resolve after birth; however, they
are associated with an increased risk of complications
in future pregnancies as well as long-term physical and
mental health conditions. During pregnancy, the maternal
organs undergo significant physiological changes, such as
increased cardiac output and inflammatory response due
to the complications or risk factors, which can be reac-
tivated by age-related changes in later life, resulting in
development of long-term health conditions.'*"’ Women
who have experienced pre-eclampsia have an increased
risk of developing type 2 diabetes along with increased
risk of hypertension, ischaemic heart disease, stroke and
venous thromboembolism.*** Depression and anxiety
disorders are common after miscarriage, stillbirth and
preterm births.**° Studies have also identified preg-
nancy complications such as miscarriage and preterm
birth are associated with future risk of breast cancer.”” **

While it is well established that gestational diabetes
increases the risk of developing type 2 diabetes by tenfold,
it is also associated with an increased risk of cardiovas-
cular disease and cancer in later life.*” * Even complica-
tions often considered less serious such as hyperemesis
gravidarum were associated with a 70% increased risk of
developing rheumatoid arthritis.A relationship between
miscarriage and future development of autoimmune
diseases have also been identified.” **There are system-
atic reviews, which have shown the relationship between
pregnancy complications and risk factors and future
development of health conditions, but there is a need for
further research to generate robust evidence which can
further be utilised for the betterment of maternal health
postpregnancy.

We have previously published an umbrella review
studying the association between pregnancy compli-
cations and cardiovascular diseases.” In this umbrella
review protocol, we describe our objectives and methods
to investigate the associations of pregnancy complications
and five other groups of long-term health conditions,
namely autoimmune conditions, cancers, functional
conditions, mental health conditions and metabolic
conditions (diabetes and hypertension). The umbrella
reviews will aid in collating the necessary evidence to
delineate the association between adverse pregnancy

complications and subsequent occurrence of these health
conditions. This will help develop early detection strate-
gies and inform the prognostic factors that will be used to
develop risk prediction models to predict future occur-
rence of these long-term health conditions.

Protocol development

This umbrella review protocol was developed following
Joanna Briggs Institute methodology for umbrella
reviews.” The reporting was done using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
Protocols (PRISMA-P) guidelines (online supplemental
table 1).*> The PRISMA-P has been registered with Pros-
pero (registration number CRD42022323718). In line
with the Prospero registration the start date was April
2022. Any deviations from the protocol will be reported
in detail in the umbrella reviews.

Aims and objectives

Aims

These umbrella reviews will identify, appraise and consol-
idate higher level evidence in the form of systematic
reviews with or without meta-analyses into a single read-
able/usable document and provide recommendations
for future research.

Objectives

To identify and appraise higher level evidence (system-
atic reviews and meta-analyses) reporting the associations
between pregnancy complications/risk factors (box 1)
and future risk of

1. Autoimmune conditions.

2. Cancers.

3. Functional health conditions.

4. Mental health conditions.

5. Metabolic health conditions.

If there are no systematic reviews for specific exposures
and outcomes, we may consider conducting a separate
systematic review that would be subject to peer review. We
will not include primary studies in our umbrella reviews.
The health conditions included in each of the above
groups are listed below (table 1).

RESEARCH PLAN/METHODS

Each umbrella review aims to identify, appraise, combine
and synthesise all the available evidence for each outcome.
The umbrella reviews will primarily include systematic
reviews with or without meta—analyses.36 %7 Where there
is no existing systematic review, the research team will
undertake a scoping review to assess whether to conduct
a new separate systematic review. The reporting of the
reviews will be done using the PRISMA guidelines.38

Study design

Systematic reviews of observational and interventional
studies with or without meta-analysis that have assessed
the association between the pregnancy complications/
risk factors and future risk of long-term health conditions

2
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Box 1

Pregnancy complications and risk factors

1. Pregnancy loss
— Miscarriage/recurrent miscarriage/spontaneous pregnancy loss.
— Stillbirth.
2. Hypertensive disorders of pregnancy
Gestational hypertension.
Pre-eclampsia- early or late onset.
Recurrent pre-eclampsia.
Eclampsia.
Haemolysis, elevated liver enzymes and low platelets syndrome.
3. Placental disorders
— Placenta previa.
— Placental abruption.
— Placenta accreta.
— Placenta percreta.
Hyperemesis gravidarum.
Gestational diabetes mellitus.
Ectopic pregnancy.
Molar pregnancy/choriocarcinoma.
Multiple pregnancy/twin-pregnancies/multiple gestation.
9. Obstetric haemorrhage (post partum).
10. Pre-term birth/recurrent preterm birth.
11. Mode of birth: caesarean, instrumental.
12. Low birth weight
Low birth weight.
Small for gestational age.
Intrauterine growth retardation/intra-uterine growth restriction.
Fetal growth restriction.
13. Postpartum depression.
14. Puerperal psychosis.
15. Perineal trauma—third-degree and fourth-degree tear.
16. Obstetric cholestasis.
17. Pelvic girdle pain.

© N oA

in women will be considered for these umbrella reviews.
As the purpose of an umbrella review is to identify and
synthesis evidence from systematic reviews, we will
include all relevant systematic reviews.” ¥ Some of these
systematic reviews may include interventional studies.
Any secondary analysis of data collected in intervention
studies around exposure and outcome of interest will be

included although the exposure does not have to be the
intervention in the intervention study.

Population
The population will include pregnant women, no age
restriction.

Exposures

The exposure of interest are adverse pregnancy compli-
cations/risk factors which will be identified by scoping
searches and consultation with experts. The list of preg-
nancy complications and risk factors identified are listed
below in box 1 and the definitions are listed in online
supplemental table 2. Depending on the outcome in
question, a few of the exposures might not be considered.

Comparator
Pregnant women without the exposure of interest will be
the comparator group.

Outcomes
The outcomes of interest are the following five groups of
long-term health conditions described in table 1.

Search strategy

We will conduct searches in Medline, Embase and the
Cochrane database of systematic reviews from inception.
We will be looking for systematic reviews with or without
meta-analysis that examine the associations between
pregnancy complications and future risk of the long-term
health condition in women. There will be no restriction
of language or setting when selecting the studies.

The search strategy will be developed using subject
headings and free text keywords using the concepts for
pregnancy complication/risk factors (listed in online
supplemental table 3) and for the specific disease in the
group of long-term health conditions to be studied (listed
in online supplemental table 4). The reference list of
included studies will also be searched. The search terms
and detailed search strategy for Medline are provided
in online supplemental table 3, 4 and 5.1-5.5, respec-
tively. These will be modified for use in other databases.

Table 1 List of health conditions (outcomes)

Conditions

Autoimmune Psoriasis, vitiligo, alopecia areata, systemic lupus erythematosus, psoriatic arthritis, ankylosing spondylitis, rheumatoid arthritis,

conditions

Sjogren’s syndrome, systemic sclerosis, coeliac disease, Crohn’s disease, ulcerative colitis, (inflammatory bowel disease),

multiple sclerosis, grave’s disease, Hashimoto’s disease, type 1 diabetes mellitus, myasthenia gravis, Addison’s disease

Cancers

Lung, breast, colorectal, cervix, cancer of unknown primary, pancreas, ovary, uterus/endometrium, brain, (other central nervous

system) and intracranial tumours, liver, melanoma skin cancer, lymphoma, kidney, thyroid, leukaemia.

Functional

conditions irritable bowel syndrome

Fibromyalgia, chronic pain, chronic back pain, tension headache, irritable bowel syndrome, interstitial cystitis, vulvodynia,

Mental health Serious mental iliness-affective psychosis (bipolar, mania) and non-affective psychoses (schizophrenia, paranoia and psychoses

nos.)

Common mental illness-mood disorders (depression, dysthymia) and neurotic (generalised anxiety, panic, post-traumatic stress

disorder, obsessive compulsive disorder etc) disorders

Metabolic
conditions

Type 2 diabetes mellitus and hypertension.
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A two-pronged approach will be adapted, first search
strategy will be restricted to systematic reviews to iden-
tify which pregnancy complications/risk factors will have
evidence from systematic reviews. Second, we will run a
search strategy for primary studies if an update of the
review is required. Searches will be updated periodically
to identify newly published systematic reviews.

Study selection

Once the literature search is completed, reference
management software will be used to manage the iden-
tified literature (eg, Endnote, Mendeley or Refer-
ence Manager). After removing duplicate studies, two
reviewers will independently conduct the title and
abstract screening and ineligible studies will be excluded.
Full-text screening of eligible studies will be conducted by
two reviewers independently and a third senior reviewer
will be consulted to resolve any discrepancy. The full text
will be translated if non-English language studies are
identified. For non-English language articles, the authors
will be consulted if they have expertise in the language.
Followed by contacting university language departments
and fellow researchers. If no one is identified with exper-
tise in the language, then a professional will be hired
for the translation.” The list of excluded studies will be
maintained with the reasons for exclusion documented.
The details of the steps involved in study selection will be
reported using the PRISMA flow chart.

Exclusion criteria

The following types of publications will not be included:
protocols, review articles, conference abstracts, guidelines,
consensus, documents or expert position papers, summa-
ries, comments, letters and brief reports. The reviews that
include theoretical studies or text or opinion as their
primary source of evidence will not be included.** **

Quality assessment

Two reviewers will perform the quality assessment of the
reviews using AMSTAR 2 tool independently. Out of the 16
points of the AMSTAR 2 tool, 1 point will be awarded for
each of the criteria met.” The reviews will be rated as high,
moderate, low or critically low quality. The critical domains
will include protocol registration, literature search detailed
and including grey literature, risk of bias assessment of
included primary studies, meta-analysis conducted appropri-
ately, risk of bias considered in reporting/interpretation of
results and reporting of publication bias will be taken into
consideration for rating the review. The reviews will not be
excluded even if they are rated as being low quality. Reviews
that do not mention the quality assessment of primary studies
might be excluded but this will be at the reviewer’s discre-
tion. To resolve any disagreements, a third reviewer will be
consulted.

Update of existing reviews

Up to 50% of systematic reviews are out of date after 5.5
years." The recommended methods for updating existing
systematic reviews and meta-analyses will be used where a

need for update is identified and the update of the review
will only be considered by authors based on these guide-
lines.*”™ In case the reviews need to be updated, only high
and moderate quality systematic reviews will be eligible for
updates.”

Overlap

Overlapping reviews refers to a situation where two or
more reviews examine the same research question and
may include the same primary studies. The degree of
overlap will be presented graphically using a citation
matrix. A citation matrix is a plot of the included primary
studies in the rows and systematic reviews in the columns.
Overlap will be quantified by the method of corrected
covered area.”” *” Quality rating will be used as the selec-
tion criteria where higher-quality reviews will be consid-
ered over lower-quality reviews.

Data extraction

Astandardised data extraction form will be used. The data

extraction form will be piloted prior to use. Data will be

extracted from the final list of included studies which will
then be checked by the second reviewer. Two reviewers
will be involved in data extraction. After the first reviewer
has completed the data extraction, the second reviewer
will check the data extraction sheet and provide any
comments. Any differences will be resolved by discussion
and a third reviewer will be consulted if necessary.
The data will be extracted using the following template

using Microsoft Excel.

1. Study ID.

2. Author/s.

3. Year of publication

4. Geographical area.

5. Aim of the review.

6. Database searched

7. Search period.

8. Population.

9. Heathcare setting.

10. Exposures.

11. Comparator.

12. Outcomes

13. Covariates

14. Study design(s).

15. Definition of exposure.

16. Definition of outcome.

17. Data synthesis method.

18. Quality assessment tool.

19. Quality of the included primary studies as assessed by
review authors.

20. Number of studies included in qualitative analy-
sis (narrative synthesis where meta-analysis was not
done/possible by the review authors).

21. Number of meta-analyses.

22. Number of studies included in each meta-analysis.

23. Summary estimates of each meta-analysis and its re-
lated 95% ClIs.

24. Author’s conclusion.
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25. Review limitation.
26. Additional comments.

Recently published studies will be added into the
narration of the reviews where no meta-analysis has been
performed.

Data analysis

Study characteristics will be presented in a tabular format.
The study will synthesise the data using both narrative and
quantitative methods. Where a meta-analysis has been
carried out, we will report the summary result. Where the
review does not provide a summary result, we will explore
the key findings and use these to inform a narrative over-
view of the key findings. Based on the data extracted from
individual studies, systematic review or meta-analysis, data
may need to be converted before pooling. For binary data,
pooled ORs with 95% ClIs will be presented. For continuous
data, we will use the mean difference or standardised mean
difference with 95% Cls. While analysing the results reported
in the systematic reviews, there may be differences in popu-
lation characteristics, so it might not be possible to combine
all the results from the included studies. If we do combine
them, we may present effect sizes according to certain popu-
lation characteristics such as country/region to account for
differences in nutritional status, etc. We will try to consider all
heterogeneity including clinical, methodological and statis-
tical and will ensure this is covered in the discussion section
of the manuscripts of the umbrella reviews. The findings will
be presented in forest plots to assess the heterogeneity of the
study findings. The I” statistic will be used to evaluate statis-
tical heterogeneity. All statistical analyses will be conducted
using Stata, Microsoft Excel or R package. Age and ethnicity
subgroup analysis will be considered where appropriate.
Publication bias will be assessed both quantitatively and using
a funnel plot where appropriate.”’ Grading of Recommenda-
tions, Assessment, Development and Evaluation tool will be
used to estimate the strength of evidence.”

Patient public involvement

Patient and public involvement representatives (KP and
NM) were involved in formulating the research ques-
tion and study design. They have also played a key role
in collaboration with clinicians and researchers to iden-
tify and consider the list of pregnancy complications and
health outcomes in the study. NM has been part of our
regular meetings and also provided input to improve the
manuscript. They will also play a key role in disseminating
the results once the reviews have been undertaken.

ETHICS AND DISSEMINATION

No ethical approvals required. Findings will be dissemi-
nated through publications in peer-reviewed journals and
conferences.

Author affiliations

'Institute of Applied Health Research, University of Birmingham, Birmingham, UK
WHO Collaborating Centre for Global Women's Health, Institute of Metabolism and
Systems Research, University of Birmingham, Birmingham, UK

SDepartment of Obstetrics and Gynaecology, Birmingham Women's and Children's
NHS Foundation Trust, Birmingham, UK

“Medical and Human Sciences, Institute of Brain Behaviour and Mental Health,
Manchester, UK

SCentre for Women's Mental Health, Faculty of Biology Medicine & Health, The
University of Manchester, Manchester, UK

SAberdeen Centre for Women’s Health Research, School of Medicine, Medical
Science and Nutrition, University of Aberdeen, Aberdeen, UK

"Centre for Prognosis Research, School of Primary, Community and Social Care,
Keele University, Staffordshire, UK

8t Michael’s Hospital, University Hospitals Bristol NHS Foundation Trust, Bristol, UK
“Centre for Public Health, Queen’s University of Belfast, Belfast, UK

10Guy’s and St. Thomas’ NHS Foundation Trust, London, UK

"patient and public representative, London, UK

Twitter Mairead Black @maireadblack and Steven Wambua @StevenWambua
Acknowledgements Patient representatives and MuM-PreDiCT team.

Contributors MS was responsible for drafting the initial manuscript. KN, FC, ST,
MB, K-AE, HH, JH, SW, ZV, KP, NM, NC, SIL, ST, KO, KMA and RR were responsible
for revising the manuscript critically for important intellectual content. The authors
have approved the final submitted version and are accountable for all aspects of
the work.

Funding This work was funded by the Strategic Priority Fund 'Tackling
multimorbidity at scale' programme (grant number-MR/W014432/1) delivered
by the Medical Research Council and the National Institute for Health and Care
Research in partnership with the Economic and Social Research Council and in
collaboration with the Engineering and Physical Sciences Research Council.

Disclaimer The funders have no role in development of this protocol.
Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods section for further details.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Not applicaple.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Megha Singh http://orcid.org/0000-0003-3680-7124

Francesca Crowe http://orcid.org/0000-0003-4026-1726

Kelvin Okoth http://orcid.org/0000-0002-2745-4083

Richard Riley http://orcid.org/0000-0001-8699-0735

Siang Ing Lee http://orcid.org/0000-0002-2332-5452

Katherine Phillips http://orcid.org/0000-0003-0674-605X
Krishnarajah Nirantharakumar http://orcid.org/0000-0002-6816-1279

REFERENCES
1 Kramer MS. The epidemiology of adverse pregnancy outcomes: an
overview. J Nutr 2003;133:1592S-6.
2 Zhang F, Dong L, Zhang CP, et al. Increasing prevalence of
gestational diabetes mellitus in Chinese women from 1999 to 2008.
Diabet Med 2011;28:652-7.

Singh M, et al. BMJ Open 2022;12:€066476. doi:10.1136/bmjopen-2022-066476

"1ybuAdos Ag paroarold
"J00YdS [edIpa|N Arelqr seuleq e 20z ‘€ Arenuer uo /wod fwg uadolway/:dny woly papeojumoq "ZZ0z 418qwadad 62 U0 9/+990-220z-uadolwag/9eTT 0T se paysiignd 1s11y :usdO (NG


https://twitter.com/maireadblack
https://twitter.com/StevenWambua
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-3680-7124
http://orcid.org/0000-0003-4026-1726
http://orcid.org/0000-0002-2745-4083
http://orcid.org/0000-0001-8699-0735
http://orcid.org/0000-0002-2332-5452
http://orcid.org/0000-0003-0674-605X
http://orcid.org/0000-0002-6816-1279
http://dx.doi.org/10.1093/jn/133.5.1592S
http://dx.doi.org/10.1111/j.1464-5491.2010.03205.x
http://bmjopen.bmj.com/

3

Lavery JA, Friedman AM, Keyes KM, et al. Gestational diabetes in
the United States: temporal changes in prevalence rates between
1979 and 2010. BJOG 2017;124:804-13.

Bornstein E, Eliner Y, Chervenak FA, et al. Concerning trends

in maternal risk factors in the United States: 1989-2018.
EClinicalMedicine 2020;29-30:100657.

Wang W, Xie X, Yuan T, et al. Epidemiological trends of maternal
hypertensive disorders of pregnancy at the global, regional, and
national levels: a population-based study. BMC Pregnancy Childbirth
2021;21:364.

Alder J, Fink N, Bitzer J, et al. Depression and anxiety during

28

29

30

Wingo PA, Newsome K, Marks JS, et al. The risk of breast cancer
following spontaneous or induced abortion. Cancer Causes Control
1997;8:93-108.

Burlina S, Dalfra MG, Chilelli NC, et al. Gestational diabetes
mellitus and future cardiovascular risk: an update. Int J Endocrinol
2016;2016:1-6.

Daly B, Toulis KA, Thomas N, et al. Increased risk of ischemic heart
disease, hypertension, and type 2 diabetes in women with previous
gestational diabetes mellitus, a target group in general practice for
preventive interventions: a population-based cohort study. PLoS
Med 2018;15:1002488.

pregnancy: a risk factor for obstetric, fetal and neonatal outcome? 31 Brennan P, Bankhead C, Silman A. Oral contraceptives and
A critical review of the literature. J Matern Fetal Neonatal Med rheumatoid arthritis: results from a primary care-based incident case-
. i027;?_0’\:} 889;2??1 E Arabi A of . Gostational diabet control study. In: Seminars in arthritis and rheumatism. 26. Elsevier,
shrafi M, Sheikhan F, Arabipoor A, et al. Gestational diabetes 1997: 817-23.
mellitus risk factors in women with polycystic ovary syndrome 32 Jorgensen KT, Pedersen BV, Jacobsen S, et al. National cohort study
(PCOS). Eur J Obstet Gynecol Reprod Biol 2014;181:195-9. of reproductive risk factors for rheumatoid arthritis in Denmark: a role
* mbrsanty e s o oron " o yprsmose, sesaionl yparnion and el 4
: - eum Dis ;69:358-63.
analysis of cohort studies. Environ Res 2020;185:109471. 33 Okoth K, Chandan JS, Marshall T, et al. Association between the
? Tekponsive LnGRNAS,tnl egulatory relatonshios wih RNAS e e g e dseasen
gggfagg‘;%‘;”es in cucumber (Cucumis sativus L.). Int J Mol Sci 34 Institute TJB. Joanna Briggs Institute Reviewers’ Manual: 2014
el : ) . ) edition / Supplement; 2014,
10 ;iggls?i,\;s\\llsgis r?tc’alijr??rzcer: Ellis S. o"?i‘("’fe'gtht ofbesﬂg and 35 PRISMA transparent reporting of systematic reviews and meta-
ght gain In pregnancy as risk factors for adverse analysis, 2022. Available: https://www.prisma-statement.org/
pregnancy outcomes: a narrative review. J Hum Nutr Diet Extensions/Protocols,assessed [Accessed Nov 2022].

11 E’gféiségglzgf R Irving H, et al. Dose-response relationship 36 f;vsi:\;zoll__ivll?agaadszzwl—i? f’gﬁlﬁggzegéc;rgg n1dOL:)cting umbrella
betV\{een alcohol F:onsumption before gnd during pregnancy apd 37 CantR, Ryan C, Kelly MA. A nine-step,pathway to conduct an
the risks of low blrthw_elght,. preterm birth and small for gestational umbrella review of literature. Nurse Author Ed 2022:32:31-4.
a9e 1‘?;?’;?;3?}’3;“*” review and meta-analyses. BJOG 38 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020

12 Scan}\apiéco FA, éush RB, Paju S. Periodontal disease as a risk ‘sgt,\a}tjr;g;c:g;;r?%ated guideline for reporting systematic reviews.
Egrtig:jz;:t(a)?\zlg?; 8p %g_réancy outcomes. A systematic review. Ann 39 Smith V, Devane D, Begley CM, et al. Methodology in conducting a

13 World health orga‘ni.satior'w Maternal mortality, 2022. Available: Z&;\;tgw/latci;: ,gevie}e\xlv 3;‘ sgsltzrgﬂic; :e;/iesws of healthcare interventions.

; : , - : ed Res Methodo ;11:1-6.
rrggitsé{i/tW\EvA\A&\:A;ZZ;gU;eegl ;ggﬁml fact-sheets/detail/maternal- 40 Haddaway NR, Land M, Macura B. "A little learning is a dangerous
Y S i thing": a call for better understanding of the term 'systematic review'.

14 Lale Say M, Chou D, Gemmill A. Global causes of maternal death: a Environ Int 2017:99:356-60
who systematic analysis. 2, 2014: E323-33. 41 Rockliffe L Inclu’din. o lish | rticles i " i

15 World health organisation. Maternal deaths fact sheet. Available: - ) cing non-english language articles In systematic
https://www.who.int/news-room/fact-sheets/detail/maternal- reviews: a reflection on processes for identifying low-cost sources of
mortality, [Accessed 22 Feb 2022]. transla_tlon support. Res .Synth Methods 2022;13:2—5. )

16 Sattar N,' Greer |A. Pregnancy complications and maternal 42 Zoqcal GB. Umbrella reviews: eyldenc_e synthesis with Overviews of
cardiovascular risk: opportunities for intervention and screening? reviews and Meta-Epidemiologic studies, 2016'_6'6' - .
BMJ 2002:325:157-60. 43 Shea BJ, Reeveg BC, Wells G, gt al. AMSTAR 2.. a critical appraisal

17 Neiger R. Long-term effects of pregnancy complications on maternal tool for §ystemat!c reviews that mglude rangomlsed or non-
health: a review. J Clin Med 2017:6:76. randomlse'd studies of healthcare interventions, or both. BMJ

18 Panaitescu AM, Popescu MR, Ciobanu AM, et al. Pregnancy 2017;358:14008. o
complications can foreshadow future disease-long-term outcomes of 44 Bougioukas KI, Liakos A, Tsapas A, et al. Preferred reporting items
a complicated pregnancy. Medicina 2021;57:1320. for overviews of systematic reviews including h_arms checklist: a p_||ot

19 Williams D. Pregnancy: a stress test for life. Curr Opin Obstet toql to pe used for balanced reporting of benefits and harms. J Clin
Gynecol 2003;1 5:465-71. Ep/demlol 201 8;93:9—24.

20 Bellamy L, Casas J-P, Hingorani AD, et al. Pre-eclampsia and risk of 45 Garner P, Hopewell S, Chandler J, et al. When and how to
cardiovascular disease and cancer in later life: systematic review and update systematic reviews: consensus and checklist. BMJ
meta-analysis. BMJ 2007;335:974. 2016;354:i3507. ,

21 Robbins CL, Hutchings Y, Dietz PM, et al. History of preterm birth 46 Moher D, Tsertsvadze A, Tricco A, et al. When and how to update
and subsequent cardiovascular disease: a systematic review. Am J systematic reviews. Cochrane Database Syst Rev 2008;2010.
Obstet Gynecol 2014;210:285-97. 47 Moher D, Tsertsvadze A, Trlcco AC_), gt al. A systematic review identified

22 Rich-Edwards JW. Reproductive health as a sentinel of chronic few methods and strategies describing when and how to update
disease in women. Womens Health 2009;5:101-5. systematic reviews. J Clin Epidemiol 2007;60:1095.e1-1095.e11.

23 Wu P, Kwok CS, Haththotuwa R, et al. Pre-eclampsia is associated 48 Sampson M, Shojania KG, McGowan J, et al. Surveillance search
with a twofold increase in diabetes: a systematic review and meta- techniques identified the need to update systematic reviews. J Clin
analysis. Diabetologia 2016;59:2518-26. Epidemiol 2008;61:755-62.

24 Knight MBK, Tuffnell D, Shakespeare J, on behalf of MBRRACE-UK. 49 Lunny C, Pieper D, Thabet P, et al. Managing overlap of primary
Saving Lives, Improving Mothers’ Care - Lessons learned to inform study results across systematic reviews: practical considerations
maternity care from the UK and Ireland Confidential Enquiries into for authors of overviews of reviews. BVIC Med Res Methodol
Maternal Deaths and Morbidity 2015-17. Oxford: National Perinatal 2021;21:140.

Epidemiology Unit, University of Oxford, 2019. 50 Hennessy EA, Johnson BT. Examining overlap of included studies in

25 Brier N. Anxiety after miscarriage: a review of the empirical literature meta-reviews: guidance for using the corrected covered area index.
and implications for clinical practice. Birth 2004;31:138-42. Res Synth Methods 2020;11:134-45.

26 Anderson C, Cacola P. Implications of preterm birth for maternal 51 Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis
mental health and infant development. MCN Am J Matern Child Nurs detected by a simple, graphical test. BMJ 1997;315:629-34.
2017;42:108-14. 52 Brozek JL, Canelo-Aybar C, Akl EA, et al. GRADE guidelines 30: the

27 Brind J, Chinchilli VM, Severs WB, et al. Induced abortion as an GRADE approach to assessing the certainty of modeled evidence-An
independent risk factor for breast cancer: a comprehensive review overview in the context of health decision-making. J Clin Epidemiol
and meta-analysis. J Epidemiol Community Health 1996;50:481-96. 2021;129:138-50.

6 Singh M, et al. BMJ Open 2022;12:€066476. doi:10.1136/bmjopen-2022-066476

"1ybuAdos Ag paroarold
"J00YdS [edIpa|N Arelqr seuleq e 20z ‘€ Arenuer uo /wod fwg uadolway/:dny woly papeojumoq "ZZ0z 418qwadad 62 U0 9/+990-220z-uadolwag/9eTT 0T se paysiignd 1s11y :usdO (NG


http://dx.doi.org/10.1111/1471-0528.14236
http://dx.doi.org/10.1016/j.eclinm.2020.100657
http://dx.doi.org/10.1186/s12884-021-03809-2
http://dx.doi.org/10.1080/14767050701209560
http://dx.doi.org/10.1016/j.ejogrb.2014.07.043
http://dx.doi.org/10.1016/j.envres.2020.109471
http://dx.doi.org/10.3390/ijms22158197
http://dx.doi.org/10.1111/jhn.12999
http://dx.doi.org/10.1111/j.1471-0528.2011.03050.x
http://dx.doi.org/10.1902/annals.2003.8.1.70
http://dx.doi.org/10.1902/annals.2003.8.1.70
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality,
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality,
http://dx.doi.org/10.1136/bmj.325.7356.157
http://dx.doi.org/10.3390/jcm6080076
http://dx.doi.org/10.3390/medicina57121320
http://dx.doi.org/10.1097/00001703-200312000-00002
http://dx.doi.org/10.1097/00001703-200312000-00002
http://dx.doi.org/10.1136/bmj.39335.385301.BE
http://dx.doi.org/10.1016/j.ajog.2013.09.020
http://dx.doi.org/10.1016/j.ajog.2013.09.020
http://dx.doi.org/10.2217/17455057.5.2.101
http://dx.doi.org/10.1007/s00125-016-4098-x
http://dx.doi.org/10.1111/j.0730-7659.2004.00292.x
http://dx.doi.org/10.1097/NMC.0000000000000311
http://dx.doi.org/10.1136/jech.50.5.481
http://dx.doi.org/10.1023/A:1018443507512
http://dx.doi.org/10.1155/2016/2070926
http://dx.doi.org/10.1371/journal.pmed.1002488
http://dx.doi.org/10.1371/journal.pmed.1002488
http://dx.doi.org/10.1016/S0049-0172(97)80025-X
http://dx.doi.org/10.1136/ard.2008.099945
http://dx.doi.org/10.1136/ard.2008.099945
http://dx.doi.org/10.1136/bmj.m3502
https://www.prisma-statement.org/Extensions/Protocols,assessed
https://www.prisma-statement.org/Extensions/Protocols,assessed
http://dx.doi.org/10.1136/ebmental-2018-300014
http://dx.doi.org/10.1111/nae2.12039
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.1186/1471-2288-11-15
http://dx.doi.org/10.1016/j.envint.2016.12.020
http://dx.doi.org/10.1002/jrsm.1508
http://dx.doi.org/10.1136/bmj.j4008
http://dx.doi.org/10.1016/j.jclinepi.2017.10.002
http://dx.doi.org/10.1016/j.jclinepi.2017.10.002
http://dx.doi.org/10.1136/bmj.i3507
http://dx.doi.org/10.1002/14651858.MR000023.pub3
http://dx.doi.org/10.1016/j.jclinepi.2007.03.008
http://dx.doi.org/10.1016/j.jclinepi.2007.10.003
http://dx.doi.org/10.1016/j.jclinepi.2007.10.003
http://dx.doi.org/10.1186/s12874-021-01269-y
http://dx.doi.org/10.1002/jrsm.1390
http://dx.doi.org/10.1136/bmj.315.7109.629
http://dx.doi.org/10.1016/j.jclinepi.2020.09.018
http://bmjopen.bmj.com/

	Association of pregnancy complications/risk factors with the development of future long-­term health conditions in women: overarching protocol for umbrella reviews
	Abstract
	Introduction﻿﻿
	Protocol development
	Aims and objectives
	Aims
	Objectives


	Research plan/methods
	Study design
	Population
	Exposures
	Comparator
	Outcomes
	Search strategy
	Study selection
	Exclusion criteria
	Quality assessment
	Update of existing reviews
	Overlap
	Data extraction
	Data analysis
	Patient public involvement

	Ethics and dissemination
	References


