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ABSTRACT
Introduction More than three- fourths of adverse perinatal 
outcomes (preterm, small for gestational age, low birth 
weight, congenital anomalies, stillbirth and neonatal death) 
occur in low- income and middle- income countries. These 
adverse perinatal outcomes can have both short- term and 
long- term consequences on maternal mental health. Even 
though there are few empirical studies on the effect of 
perinatal loss on maternal mental illness, comprehensive 
information on the impact of adverse perinatal outcomes 
in resource- limited settings is scarce. Therefore, we aim 
to systematically review and synthesise evidence on the 
effect of adverse perinatal outcomes on maternal mental 
health.
Methods and analysis The primary outcome of our 
review will be postpartum maternal mental illness 
(anxiety, depression, post- traumatic stress disorder 
and postpartum psychosis) following adverse perinatal 
outcomes. All peer- reviewed primary studies published 
in English will be retrieved from databases: PubMed, 
MEDLINE, CINAHL Ultimate (EBSCO), PsycINFO, Embase, 
Scopus and Global Health through the three main 
searching terms—adverse perinatal outcomes, maternal 
mental illness and settings, with a variant of subject 
headings and keywords. We will follow the Joanna Briggs 
Institute critical appraisal checklist to assess the quality 
of the studies we are including. The review findings will 
be reported in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta- Analyses 
2020 statement. Estimate- based meta- analysis will 
be performed. We will assess heterogeneity between 
studies using the I2 statistics and publication bias will be 
checked using funnel plots and Egger’s test. A subgroup 
analysis will be conducted to explore potential sources 
of heterogeneity (if available). Finally, the certainty of 
the evidence will be evaluated using the Grading of 
Recommendations, Assessment, Development and 
Evaluation approach.
Ethics and dissemination Since this systematic review 
does not involve human participants, ethical approval is 
not required. The review will be submitted for publication 
in a peer- reviewed journal.
PROSPERO registration number CRD42023405980.

INTRODUCTION
Adverse perinatal outcomes include both 
perinatal morbidity (low birth weight (LBW), 
small for gestational age (SGA), preterm 
birth or congenital anomalies) and perinatal 
mortality (stillbirth and neonatal death).1 2 
Every year, approximately 2.4 million children 
die within the first 28 days of life,3 and there 
are 2.6 million reported stillbirth4 worldwide. 
Perinatal morbidity rates also remain unac-
ceptably high globally with nearly 15 million 
preterm babies5 and 20 million babies with 
LBW each year.6 Alarmingly, 98% of these 
cases occur in low- income and middle- income 
countries.4 7 Infants suffering from perinatal 
morbidity are at increased risk of mortality 
and developmental problems. For instance, 
preterm babies are at high risk of hospital-
isation and can suffer lifelong effects such as 
cerebral palsy, mental retardation, visual and 
hearing impairments, and poor health.1 8–11 
These adverse perinatal outcomes can have 
significant impacts on the well- being of their 
parents.

Evidence suggests that depression during 
pregnancy can predict preterm birth and LBW, 
indicating a bidirectional relationship between 
maternal mental health and adverse perinatal 
outcomes.12–14 As a result, adverse perinatal 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Through linking adverse perinatal outcomes and 
postpartum maternal mental illness, we can exam-
ine the association that have not been examined at 
low- income and middle- income countries.

 ⇒ Use the Grading of Recommendations, Assessment, 
Development and Evaluation approach to determine 
the quality of evidence for each outcome.

 ⇒ We anticipate the possible limitation of language 
bias; we will include studies published in English.
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outcomes can have short- term and long- term consequences 
on maternal mental health and well- being.15 16 Studies 
have shown that perinatal mortality was associated with an 
increased risk of depressive and anxiety disorder.17–19 Simi-
larly, studies showed that mothers of preterm babies or 
those with SGA experience higher levels of anxiety, depres-
sion, post- traumatic stress disorder (PTSD) and postpartum 
psychosis compared with parents of healthy term- born 
babies.15 20–26 This could be due to the fact that preterm 
babies often require hospitalisation, complex interven-
tions such as ventilation and incubation, and longer stays 
in neonatal care, which can be stressful for parents.27 Other 
research has also found that mothers of LBW babies are 
more likely to experience depression21 24 28 and PTSD29–31 
compared with mothers of average birth weight babies. 
Furthermore, parents of infants born with congenital anom-
alies are at high risk of developing symptoms of anxiety,32 33 
depression,34–36 PTSD37 and psychological distress.38

While many systematic review studies have focused 
on the effect of maternal mental illness on perinatal 
outcomes,13 14 39–42 only a few studies have examined 
the effects of adverse perinatal outcomes on maternal 
mental illness.16 17 24 28 37 Nearly 90% of these studies were 
conducted in high- income countries,43 with one system-
atic study assessing maternal mental illness following 
perinatal loss in a global context.17 Given the high inci-
dence of adverse perinatal outcomes within low- income 
and middle- income settings and the lack of research, 
there is a pressing need to analyse maternal mental illness 
following adverse perinatal outcomes in low- income and 
middle- income countries.

To our knowledge, no comprehensive systematic 
review has been conducted to estimate rates of anxiety, 
depression, PTSD and postpartum psychosis for mothers 
following adverse perinatal outcomes in low- income and 
middle- income countries. Therefore, our aim is to synthe-
sise evidence on effects of adverse perinatal outcomes on 
postpartum maternal mental illness, including anxiety, 
depression, PTSD and postpartum psychosis and to iden-
tify potential moderators of these associations, such as 
study quality, type of adverse outcome, economic status 
of the study country and maternal age. We hypothesise 
that measures of depression, anxiety, PTSD, postpartum 
psychosis show a significant increase following adverse 
perinatal outcomes compared with the normal perinatal 
outcomes.

METHODS
We will conduct a systematic review of empirical evidence 
regarding the effect of adverse perinatal outcomes on 
postpartum maternal mental illness in low- income and 
middle- income countries. The finding of this review will 
be reported based on the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses 2020 statement.44

Search Strategy
In this systematic review, the Patient/population- 
Intervention- Comparison- Outcomes- Type of 

study- Context approach is used to formulate and address 
the research questions.45 The population will consist of 
adult women aged 18 years and older who have given 
birth. Exposed group will be postpartum women who 
experienced at least one of the adverse perinatal outcomes 
(preterm, SGA, LBW, congenital anomalies, stillbirth and 
neonatal death). The comparison group will consist of 
postpartum women who did not experience any adverse 
perinatal outcome. In this review, the outcomes will be 
postpartum maternal mental illness which includes 
anxiety, depression, PTSD and postpartum psychosis. 
All primary studies that report on the effect of adverse 
perinatal outcome on maternal mental illness for at least 
one of the conditions in low- income and middle- income 
countries (defined by World Bank) will be included.

Studies will be retrieved from seven electronic 
bibliographic databases, namely PubMed, MEDLINE, 
CINAHL Ultimate (EBSCO), PsycINFO, Embase, Scopus 
and Global Health. Google Scholar will also be consid-
ered to search for further literatures. Additional relevant 
studies from the included articles will be assessed and 
included (citation snowballing) in the final review. To build 
the search terms, subject headings and keywords related 
to adverse perinatal outcomes, postpartum maternal 
mental illness, and low- income and middle- income coun-
tries will be used (see sample MEDLINE search strategy 
on table 1). These terms will be linked using appropriate 
Boolean Operators such as “AND” and “OR” as per the 
requirements of the respective databases.46

Inclusion and exclusion
The review will include all peer- reviewed primary studies 
published in English from 1 January 2000 to the date 
of the review (to include the most up to date studies on 
the topic) that report on postpartum maternal mental 
illness for at least one adverse perinatal outcome in 
low- income and middle- income countries. As per the 
world bank’s definition for 2023, countries with a gross 
national income per capita of US$1085 or less are cate-
gorised as low- income countries, while those with a gross 
national per capita of US$1086–US$13 205) are deemed 
middle- income countries.47 Among the identified coun-
tries, there are 28 low- income countries and 108 middle- 
income countries. The review will exclude abstracts, 
review papers, qualitative studies, theoretical and concep-
tual articles, conference papers, randomised controlled 
trials and letters or editorials. Finally, the full text of all 
relevant studies found to meet the inclusion criteria for 
the final review will be retained. The detailed inclusion 
and exclusion criteria are summarised in table 2.

Study selection
Once the search strategy is developed and tested, two 
authors (SMF and TGH) will retrieve all relevant articles 
from all the databases and export them to EndNote V.20 
to remove duplicates. Then, after removing the dupli-
cates, studies will be exported to Rayyan (a systematic 
review management software package) for screening.48 
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Two authors (SMF and TGH) will screen the studies based 
on the title and abstract. Then the full texts of remaining 
articles will be retrieved and reviewed by each of two 
authors independently based on the inclusion and exclu-
sion criteria as presented in table 2. Any disagreement 
will be discussed and handled by the senior author (AD).

Data extraction and analysis
A consistent Excel form will be used to record extracted 
data from the studies included for assessment of study 
quality. The abstracted data will include: (1) The study 
characteristics: article title, authors, year of publication, 
country of the study, year of publication, study design 
(cohort, case–control and cross- sectional); (2) Study 
population; (3) Participants characteristics: mean/
median age, and sample size, baseline characteristics; (4) 
type of adverse perinatal outcomes (preterm, SGA, LBW, 
congenital anomalies, stillbirth and neonatal death); (5) 
Outcomes of the study: maternal mental illness (anxiety, 
depression, PTSD and postpartum psychosis) and (6) 
Each primary raw data will be taken to calculate the 
measurements of association (if any), associated variables 
with β coefficient or adjusted risk ratio with their CI.

A narrative summary of maternal mental illness will be 
made for studies that do not report effects by systemat-
ically organising the information based on the mental 
illness classification. Characteristics of the studies will 
be described in box 1. The postpartum maternal mental 

Table 2 Study inclusion and exclusion criteria

PICOTC Definition Inclusion criteria Exclusion criteria

Population Postpartum women All women aged 18 and older, women who gave birth 
and women up to 1 year after giving birth

 ► Women who have experienced 
substance abuse and intimate 
partner violence

 ► Women who experienced 
common mental illness during 
pregnancy (before giving birth)

Exposure /
intervention

Adverse perinatal outcome Postpartum women who experienced at least one of 
the adverse perinatal outcomes (preterm, SGA, LBW, 
congenital anomalies, stillbirth and neonatal death)

Another
_

Comparison With and without adverse 
perinatal outcome

 ► Articles reported the maternal mental illness among 
postpartum women experienced adverse perinatal 
outcome

 ► Articles reported maternal mental illness among 
postpartum women who did not experience adverse 
perinatal outcomes

  _

Outcome Maternal mental illness 
incurred due to the presence 
of adverse perinatal outcomes 
during postpartum period

 ► Articles quantitatively reported the mental illness 
among postpartum women experienced adverse 
perinatal outcomes

 ► Qualitatively assessed maternal 
mental illness

Type of 
studies

Types of articles/evidence to 
be included in the review

 ► All primary observational studies reported on 
association between adverse perinatal outcomes 
and postpartum maternal mental illness

 ► Qualitative studies
 ► Editorials and conference papers
 ► Review papers
 ► RCT studies

Context/ 
settings

Low- income and middle- 
income countries

All low- income and middle- income countries according 
to the world bank definition of 2023

 ► Country not low- income and 
middle- income in 2023, but low 
income andmiddle income prior to 
the review

Other criteria Year Article published after 1 January 2000  ► Article published before 2000

Language Published in English  ► Studies published in non- English 
language

Studies species Human studies  ► Animal studies

LBW, low birth weight; PICOTC, Patient/population- Intervention- Comparison- Outcomes- Type of study- Context; RCT, randomised controlled trial; 
SGA, small for gestational age.

Box 1 Data abstraction sheet elements to describe the 
study in the final review

Data abstraction sheet elements
1. Author(s), year.
2. Country.
3. Study design.
4. Study population/participants.
5. Sample size.
6. Outcome.
7. Measurement tool.
8. Methods of analysis.
9. Exposure.

10. Mental illness category.
11. Key finding.
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illness will include anxiety, depression, PTSD and post-
partum psychosis.

In the meta- analysis, we will calculate the OR for binary 
variables and the standard mean difference for contin-
uous variables with 95% CI. A random- effects model will 
be selected under the assumption that studies included 
in the meta- analysis have been carried out with hetero-
geneous populations. Statistical heterogeneity between 
studies will be evaluated using the I2 statistics (I2 test), 
which can quantify the heterogeneity ranging from 0% 
(no heterogeneity) to 100% (the differences between 
the effect sizes can completely be explained by chance 
alone).49 Subgroup and meta- regression analyses will be 
conducted to explore the potential source of heteroge-
neity. We will adopt Egger’s and Begg’s test to check the 
publication bias and funnel plot asymmetry to assess the 
effect of publication bias if the number of studies greater 
than or equal to 10, based on Cochrane Handbook 
recommendation.50 In addition, we will perform sensi-
tivity analysis by excluding studies one at a time to ensure 
the stability of the results. All data will be analysed using 
the STATA V.16.

Risk of bias assessment
For the quality appraisal, the Joanna Briggs Institute crit-
ical appraisal checklist for observational studies will be 
used.51

Quality of evidence assessment
The quality of evidence for each outcome will be deter-
mined using the Grading of Recommendations, Assess-
ment, Development and Evaluation approach.52 This 
system helps to evaluate the quality of evidence in the 
domains of risk of bias, consistency, directness, precision 

and publication bias. Accordingly, the quality of the 
evidence will be classified as high, moderate, low or very 
low.53 Interpretation of the grading scores is presented in 
table 3.

Patient and public involvement
No patientsand public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

ETHICS AND DISSEMINATION
This systematic review will not directly involve human 
participants and requires no ethical approval. The find-
ings of this systematic review will be disseminated through 
peer- reviewed publication and will be presented at inter-
national conferences related to this field. In addition, 
findings will be used by other relevant organisations and 
stakeholders for decision- making.

Strengthens and limitations
This study will quantify the effect of adverse perinatal 
outcomes on postpartum maternal mental illness in 
low- income and middle- income countries, focusing 
on common conditions such as anxiety, depression 
and PTSD. This will give a comprehensive picture of 
the burden of adverse perinatal outcomes on maternal 
mental illness in low- income and middle- income coun-
tries. Consequently, which help to design a system wide 
integrated strategies to improve maternal mental illness 
following adverse perinatal outcome in resource- limited 
settings. By publishing the research protocol, we rein-
force the clarity of the strategy and minimise the risk of 
bias. However, we anticipate some limitations, including 

Table 3 Criteria for assessing the quality of evidence based on GRADE approach

Quality of 
evidence Interpretation of grading score

Criteria for grading

Type of 
evidence Decrease grade if Increase grade if

High Further research is very unlikely to 
change our confidence in the estimate of 
effect

 ► Randomised 
trial=high

 ► Observational 
study=low

 ► Any other 
evidence=low

 ► Serious (−1) or 
very serious (−2) 
limitations to 
study quality

 ► Important 
inconsistency 
(−1)

 ► Some (−1) 
or major (−2) 
uncertainty about 
directness

 ► Imprecision or 
sparse data (−1)

 ► High probability 
of reporting bias 
(−1)

 ► Strong evidence of 
association significant RR of 
>2 (<0.5) based on consistent 
evidence from two or more 
observational studies, with no 
plausible confounders (+1)

 ► Very strong evidence of 
association—RR of >5 (<0.2) 
based on direct evidence with 
no major threats to validity 
(+2)

 ► Evidence of dose response 
gradient (+1)

 ► All plausible confounders 
would have reduced the 
effect (+1)

Moderate Further research is likely to have an 
important impact on our confidence in 
the estimate of effect and may change 
the estimate

Low Further research is likely to have an 
important impact on our confidence in 
the estimate of effect and may change 
the estimate

Very low Any estimate of effect is very uncertain

GRADE, Grading of Recommendations, Assessment, Development and Evaluation.
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the use of English language limiters and heterogeneity of 
the studies.

Amendments of the review
Any change to this protocol will be updated on the 
PROSPERO registration database (registration number: 
CRD42023405980) and the updated part of the protocol 
will be published together with the full systematic review.
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the initial manuscript, and reviewed the manuscript. SMF, TGH and AD defined the 
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