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Article
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Abstract: During the postpartum period, psychological disorders may emerge. Aims and objectives:
With the current study, we aim to raise awareness among healthcare professionals about postpartum
depression (PPD) in women. To reach the aim we will perform the following tasks: (i) identify
biological peripartum risk factors and calculate pooled prevalence of PPD for each of them; (ii)
explore the strength of relationship between peripartum risk factors and PPD; (iii) rank the predictors
by their prevalence and magnitude of association with PPD. The knowledge obtained will support
the development and implementation of early diagnostic and preventive strategies. Methods and
analysis: we will systematically go through peer-reviewed publications available in the PubMed
search engine and online databases: Scopus, Web of Science, EMBASE. The scope of the review
will include articles published any time in English, Arabic, or Polish. We will deduplicate literature
sources with the Covidence software, evaluate heterogeneity between the study results, and critically
assess credibility of selected articles with the Joanna Briggs Institute’s bias evaluation tool. The
information to extract is incidence rate, prevalence, and odds ratio between each risk factor and PPD.
A comprehensive analysis of the extracted data will allow us to achive the objectives. The study
findings will contribute to risk stratification and more effective management of PPD in women.

Keywords: postpartum; depression postpartum; blues postpartum; psychosis review article; risk
factors

1. Introduction

Postpartum depression (PPD) is a debilitating mental disorder that occurs in 14% of women after
childbirth [1]. Determinants of PPD can be grouped into socioeconomic, demographic and biological
ones. The first group includes income, educational level, cultural background; the second group covers
age, sex, race/ethnicity, marital status; the last group can be categorized into obstetric, maternal and
neonatal risks. With an exception to the mode of delivery, biological peripartum determinants of PPD
are sparsely represented in the literature [2].

The prevalence of PPD varies significantly across the countries with the highest numbers in
South Africa and Southern Asia: 39.96 and 22.32%, respectively [1,3–7]. The lowest rates for PPD are
documented in Oceania – 11.11% [3]. In the Middle East, PPD affects 27% of mothers, and the United
Arab Emirates is a country with an enormously high percentage of women suffering from this disorder
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– 35% [6]. The high incidence of PPD in economically developed countries suggests the necessity of
studying biological risk factors of the disease.

PPD significantly decreases quality of life. Mothers with PPD struggle to perform daily chores,
care for children, and establish a bond with them, which may negatively affect infant development
[8–10]. Severe episodes of PPD can lead to infanticide [11]. The disorder may trigger dissatisfaction
with marriage, paternal postpartum depression, violence, and divorce [12–14]. Untreated cases can
develop into major depressive disorder and increase the risk of suicide [15–20]. Early detection
and treatment of PPD help to maintain positive family dynamics after childbirth. However, risk
stratification remains a challenge.

Recent studies on the prevalence of postpartum depression and associated factors focused mainly
on demographic and socioeconomic factors [21–24]. According to the studies, mothers from all
socioeconomic strata are at risk for postpartum depression [25]. A little is known about biological
predictors of PPD, although some of the risk factors can be modified or used for screening purposes.
This serves as a motivation for the current study. To find biological risk factors, we will analyse
pathogenic mechanisms of PPD such as the adaptive changes in neuropsychoendocrinology [26]
and disruption in neurotransmission and brain connectivity [27]. Certain transformations in these
systems occur due to psychological stressors and adaptation to a new environment [28]. Negative
birth experience (difficult labor, obstetric complications and neonate pathologies) may account for
persistent negative thoughts and anxiety resulting in development of PPD.

Since PPD is significantly undertreated, authors argue for the necessity of the preventative
strategies that form more effective parenting skills and increased attachment to infant [29,30]. The
occupational therapist maintains women’s readiness to childbirth. The specialist helps the patients
to look at their limitations as a problem to be solved rather than as total inability [31,32]. Although
efficient, the preventive measures are recourse-consuming, therefore they can be prescribed only to
carefully selected cohorts of women who are at risk of this disease. To detect indications for PPD
prevention, physicians need a reliable screening program with accurate risk assessment.

The existing screening for PPD does not meet the demand of time. First, some women may be
reluctant to share their symptoms as a means of protecting their social standing and worry about
others’ perceptions of inefficiency in their parental responsibilities [33]. Second, a routine assessment
of the mothers’ mood is not consistently performed in some healthcare institutions. Third, biological,
psychological, and socio-economic determinants act simultaneously [34–38]. In this meta-analysis, we
will explore the relationship between PPD and multiple biological risk factors in the prepartum period.
These factors can be detected directly from electronic patients’ data. The systematic synthesis of these
data will promote evidence-based practices of PPD screening, prevention and treatment [39].

2. Objectives

The meta-analysis aims to explore biological risk factors of PPD, such as neonatal pathology (e.g.,
low Apgar Score, NICU admission, shoulder dystocia), mode of delivery, and obstetric complications
(e.g., episiotomy, uterine curettage, and postpartum haemorrhage). The objectives of this project will
be as follows:

• Identify biological peripartum risk factors and calculate pooled prevalence of PPD for each of
them.

• Explore associations between biological peripartum risk factors and PPD.
• Rank the predictors by their prevalence and strength.

3. Materials and Methods

For preparing the protocol, we followed the checklist of the Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocol (PRISMA-P) [40]. The PRISMA-P checklist is available
in online supplemental material file 1. The protocol is registered with the international database for
systematic reviews PROSPERO database (registration number CRD42022372067).
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3.1. Study Design and Data Source

To perform a comprehensive systematic literature review, we will submit queries to three
biomedical databases (Web of Science, EMBASE, and Scopus) and PubMed search engine. The
search keywords and medical subject headings are listed in Table 1. We will extract English, Arabic, or
Polish papers without time restrictions and screen the retrieved papers manually.

Table 1. Keywords and medical subject headings for PubMed/Medline

No Search string
Number
of articles

1
"postpartum period"[MeSH Terms] OR "postpartum"[Title/Abstract]
OR "puerperium"[Title/Abstract] OR "pregnancy"[MeSH Terms]
OR "pregnancy"[Title/Abstract]

1,136,113

2

"depression, postpartum"[MeSH Terms] OR "depressive disorder"[MeSH Terms]
OR "depression"[MeSH Terms] OR "depressive disorder"[MeSH Terms]
OR "mood disorders" [MeSH Terms] OR "suicide"[MeSH Terms]
OR "postpartum depression"[Title/Abstract] OR "mood disorder" [Title/Abstract]
OR "baby blues"[Title/Abstract]

361,517

3

((((((((((((((((((((((risk factors[MeSH Terms]) (Obstetric Labor Complications[MeSH Terms]))
OR (fetal disease[MeSH Terms])) OR (pregnancy complications[MeSH Terms]))
OR (complication*[Title/Abstract])) OR (intrapartum complication[Title/Abstract]))
OR (birt complication*[Title/Abstract])) OR (maternal complication*[Title/Abstract]))
OR (shoulder dystocia[Title/Abstract])) OR (hemorrhage[Title/Abstract]))
OR (hemorrhage[Title/Abstract])) OR (asphyxia[Title/Abstract]))
OR (baby complication[Title/Abstract])) OR (vaginal birth[Title/Abstract]))
OR (vaginal delivery[Title/Abstract])) OR (caesarean section[Title/Abstract]))
OR (vacuum extractor[Title/Abstract])) OR (forceps delivery[Title/Abstract]))
OR (vaginal tears[Title/Abstract])) OR (vaginal laceration[Title/Abstract]))
OR (episiotomy[Title/Abstract])) OR (uterine curettage[Title/Abstract])

2,579,080

4
"Forecasting"[MeSH Terms:noexp] OR "predict*"[Title/Abstract]
OR "determinants"[Title/Abstract]

2,264,321

5 #1 AND #2 AND #3 AND #4 2156

3.2. Eligibility Criteria

The review will cover generally healthy females without known risks for PPD before the last
childbirth. Fetal abnormalities, maternal diseases, violence, and other traumatic life experiences will
serve as exclusion criteria. To avoid bias connected with history of a risk factor we will focus on the
last childbirth, its complications and birth modality. We will consider for the review only the original
publication reporting findings on the women who live healthy lifestyles.

This study will analyse peer-reviewed papers about changes in postpartum mood, PPD,
depressive disorder, or suicidal ideation in females after the delivery without restrictions on their
age. The review scope will also include publications about pregnant women who had psychiatric
consultation/referral or suicidal attempts following childbirth. Table 2 summarises the inclusion and
exclusion criteria for the literature.

We will exclude grey literature, protocol papers, editorial letters, reviews, and case studies from
the current review. Articles describing mental problems, neurocognitive diseases, and mood disorders
prior to the delivery will not be considered. Also, the project will not cover COVID-19-related factors
of postpartum mental health in women.
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Table 2. Inclusion and exclusion criteria

Inclusion criteria
Exclusion criteria

for literature for participants

1. Cross-sectional or longitudinal
design original studies.
2. English, Arabic, or Polish
peer-reviewed articles.
3. Articles reporting risk factors
for PPD.
4. Studies focused on changes in
postpartum mood, suicidal ideation,
and suicides following birth with
diagnosed PPD after the last birth.
5. Study subjects who had psychiatric
consultation or referral due to
symptoms of PPD with following
diagnosis of PPD after the last birth.

1. grey literature
2. Case studies, reviews, metaanalyses,
and letters to the editor case studies.
3. Research describing mental problems,
neurocognitive diseases,
and mood disorders that were present
before birth.
4. studies that did not report
sensitivity and specificity
5. Studies reporting the relationship
between the PPD and factors occurring
due to COVID-19. .

Pregnant women with the following
diseases and conditions diagnosed
before the last birth:
1. mental and psychological
disorders (F00-F99 in ICD-10)
2. cerebrovascular diseases
(I60-I69)
3. organic pathologies of the
central nervous system (e.g.,
brain and meninges tumors
– C71, D32-33)
4. Serious abnormalities or
diseases known before the last
birth that are known risk
factors for PPD (O35.9 in ICD10)
5. Partner or other type of violence.

3.3. Study Records

Selection process. Papers extracted from the biomedical databases will be uploaded to the
Covidence software for automatic deduplication and further screening. An initial title and abstract
screening will be done against the eligibility criteria by two reviewers. Then, the whole text will be
examined. If the reviewers disagree on eligibility of an article, the third reviewer will resolve the
conflict. The PRISMA flowchart will show the selection process and results.

Data extraction. Two reviewers will independently extract information to an online spreadsheet
for future analysis. The reference will include authors, country, publication year, sample size, and
study design. The reviewers will collect data related to the PPD assessment and its biological risk
factors. These will include their frequency measures, time since giving birth, assessment tools (e.g.,
Edinburgh Postnatal Depression Scale, Beck Depression Inventory, etc.), applied cut-off values, and
scores in the questionnaires. Data on socioeconomic and demographic determinants will also be
extracted to serve as possible covariates for comprehensive analysis: one can use this information
for calculating adjusted odds ratio (OR). To derive conclusions about the strength of the association
between PPD and its predictors, we will copy OR, pair coefficients of correlation and p-values to the
spreadsheet.

Quality assessment of individual studies. We will use Joanna Briggs Institute checklists for
a critical appraisal of cross-sectional, case-control, and cohort studies [41]. Two reviewers will
independently assess each study against the corresponding checklist. In case of their disagreement,
the third reviewer will decide on the final quality score of the study. The research team will apply
funnel-plot-based methods to deal with potential publication bias [42]. In particular, we will construct
funnel plots with Begg’s and Egger’s test [43,44].

Data analysis and synthesis. Once the data extraction is completed, we will check articles for
inter-study homogeneity with the I2 test [45]. The possible sources of heterogeneity are the age of
study participants and the time passed from childbirth. Study cohorts may also differ in the formal
diagnosis of PPD and its severity. To control for this difference, we will divide the total population
into two categories: the women at risk of the disorder and the women diagnosed with PPD. We will
use weighted prevalence functions to continue meta-analysis even if the I2 index exceeds 75%, which
indicates a strong between-study variability [46].

The subgroup analysis will be performed to evaluate the consistency of findings across multiple
observational groups. In this way we will deal with the anticipated high inter-study variability.
Specifically, we plan to apply a random effects model which helps to generalize findings beyond the
included papers [47]. All articles will be grouped according to the peripartum risk factors which they
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describe: obstetric factors (mode of birth, epidural anesthesia), maternal complications (hemorrhage,
vaginal lacerations, etc.), neonate complications (APGAR score, shoulder dystocia, diseases, etc.).

3.4. Study Methodology

To address the first specific objective, the research team will look for the biologial peripartum
determinants of PPD. In this study we will consider the factors that have a biological nature, act at the
time of delivery or shortly after it and pose a risk to the women’s mood postpartum. Then we will
calculate the pooled incidence and prevalence of PPD in women for a specific group of peripartum
complications.

Working on the second specific objective, we will explore the relationship between PPD and
peripartum complications. An additional subgroup analysis will be conducted to identify the
relationship between peripartum risk factors and the severity of PPD according to Edinburgh Postnatal
Depression Scale, Beck Depression Inventory, and other questionnaires. The link between variables
will be expressed in OR, r-coefficient, and p-values.

For the third specific objective, we will create ranking charts representing the contribution of different
etiological factors to the total PPD incidence (see Figure 1). The statistical analysis will be performed
in R package “meta” [46]. After constructing forest plots and ranking charts, we will do sensitivity
analysis with the leave-one-out method to check the robustness of the final results and to assess the
effect of a single study on the overall outcome.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 February 2024                   doi:10.20944/preprints202402.0030.v1

https://doi.org/10.20944/preprints202402.0030.v1


6 of 12

Records screening (n1) 

S
cr

ee
n

in
g
  

D
a

ta
 a

n
a

ly
si

s 
  

In
cl

u
si

o
n

  
Id

en
ti

fi
ca

ti
o
n

  

Records retrieval (n2) 

Records assessment for 

eligibility (n3) 

Studies included in review 

(n4) 

Quality assessment of eligible 

studies. 

Ranking the predictors in 

accordance with the 
prevalence rate and magnitude 

of the relationship of these 

factors with the risk of PPD 
 

Grouping data by risk factors  

Data extraction from qualified 

papers.  

Records removed before 

screening due to:    

Duplication                 

Ineligibility  

Records excluded (n5) 

Records not retrieved (n6) 

Records excluded:          

Reason 1: (n7)                  

Reason 2: (n8) 

Records identified from 

biomedical databases:  

PubMed, Web of Science, 
Medline, EMBASE, Scopus, 

and Google Scholar  

Figure 1. Study pipeline.

4. Discussion

The proposed meta-analysis will summarize existing knowledge on the role of biological
peripartum determinants of mental health in women after childbirth. Types of birth were the only
biological peripartum risk factors extensively covered in recent studies. Previous studies revealed a
greater chance of developing PPD in women who delivered via cesarean section (CS). The emergency
cesarean section (CS) predisposes women to PPD by inducing fear, preoperative anxiety [48], and
posttraumatic stress [49]. The general anesthesia in CS may also trigger depression at the molecular
level [50]. The vaginal delivery is also associated with multiple complications such as postpartum
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hemorrhage [51,52], genital tract lacerations [53,54], bleeding, etc. The preferences of modes of delivery
may impact females’ perceptions about childbirth experience and postpartum health [55]. Hence, the
mode of birth should be included as a cofounder in the current study, although we mainly target other
biological peripartum risk factors that have not been studied well.

In the following paragraphs, we give a short description of obstetric, maternal and neonatal risks.
Literature findings on their association with PPD is scarce. Observational studies produced conflicting
findings about the role of labor complications in development of PPD. Neonatal pathology also results
in adverse psychological effects that have not been studied well [56].

Neonatal Status refers to such characteristics as birth weight, gestational age, APGAR score,
health complications, admission to the neonatal intensive care unit [57–62]. The severe conditions,
such as asphyxia, can significantly impair mother’s mental health. Besides, the neonate’s temperament
[58], sleep patterns [63], and breastfeeding behavior can also be stressful [64] thus leading to anxiety
and PPD.

Obstetric Complications account for around 800 maternal deaths daily [65], they are more
common in developing countries [65]. In women with peripartum complications, the prevalence of
PPD ranges from 12.5% to 44.2% [66]. The incomplete list of the complications include protracted
cervical dilation, endometriosis, preeclampsia, gestational diabetes, miscarriage and preterm childbirth
in the future pregnancies [67–74]. Postpartum hemorrhage is one of the most frequent pregnancy
consequence, and it remains among the top leading causes of maternal mortality worldwide [75,76].
Some studies failed to find a direct association between the hemorrhage and PPD [77,78]. Still,
post-hemorrhagic anemia, negative birth experience, and fear of death are independently linked with
the elevated risk of depression [57,79–81].

Obstetric Procedures. In this research, we will review systematically the PPD due to the
peripartum obstetric complications that were not properly studied as risk factors of PPD. Episiotomy

incision may cause bleeding, swelling, infection, and perineal pain [82,83], which affects mother’s
quality of life, sexual and mental health [84]. The question of how episiotomy affects the mother’s
mood is still debated [79,84]. Postpartum uterine curettage is associated with bleeding, anemia and
psychological discomfort [57,79–81]. After the curettage, women could experience cervix damage,
Asherman’s syndrome, and infections. In the long term, they may also suffer from painful or irregular
menstruation cycles [85]. Adverse effects of obstetric procedures include restrictions on sexual life and
physical activity imposed by physicians [86].

5. Conclusion

A comprehensive understanding of biopsychosocial precursors to PPD is required to improve
prevention, early detection, and treatment of PPD in women. With the current study, we want
to raise awareness among healthcare professionals about the pathology and to unravel the role of
biological peripartum risk factors in its development. The results of the proposed systematic review
and meta-analysis will serve as a guideline for its accurate screening thus preventing unnecessary
suffering for women, their children and families.

6. Strength and Limitations

• The protocol is prepared in accordance with the PRISMA-P checklist for systematic reviews; the
protocol is registered with the international database for the systematic reviews PROSPERO.

• The study will focus on the biological peripartum risk factors for PPD, which are not studied
well/

• The socioeconomic and demographic risks will also be included into analysis as co-founders.
• We will perform subgroup analysis to evaluate the consistency of findings across multiple

observational groups.
• A notable limitation of this systematic review is the scarcity of findings on biological peripartum

risk factors for PPD.
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Review Status

The review was started in June 2023.

Potential Amendments

To avoid potential changes, we predetermined the inclusion and exclusion criteria and performed
a preliminary search. Any changes that are required during the review preparation process will be
reported by updating the online registered PROSPERO protocol.

Patients and Public Involvement

Patients or the general public are not participants in the study.

Ethics and Dissemination

An ethics approval is not required for the systematic review. The results of the study will be
presented at scientific conferences as a poster or presentation in addition to being published in a
peer-reviewed journal.

Patient Consent for Publication

Not applicable.
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