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Background: Postpartum depression is one of the growing mental health problems among women, with
widespread consequences for both the mother and the family. Previous studies have mostly focused on a limited
range of variables and have used traditional analytical methods. However, multidimensional prediction using
machine learning algorithms has received less attention.

Aims: The aim of this study was to predict postpartum depression based on multiple psychological,
demographic, lifestyle, obstetric, and gynecological variables using a machine learning algorithm.

Methods: This research employed a correlational design based on machine learning algorithms. The statistical
population included pregnant women from the 34th week of pregnancy onwards. A total of 198 participants
were selected using convenience sampling. During the last month of pregnancy, they completed the Edinburgh
Postnatal Depression Scale (EPDS; 2003), the Pregnancy Anxiety Questionnaire (Vandenberg, 1989), the
Pittsburgh Sleep Quality Index (1989), and a researcher-made questionnaire. After delivery, 150 women from
the same group completed the Social Support Questionnaire (Sherbourne & Stewart, 1991), the EPDS (2003),
and another researcher-made questionnaire. Descriptive characteristics of the data were analyzed using SPSS
version 27, and machine learning analysis was applied to determine the possibility of predicting postpartum
depression based on multiple variables.

Results: The results showed that the AUC coefficient for the performance of the proposed model in predicting
postpartum depression was 0.72, indicating good model performance. The analysis suggested that postpartum
depression can indeed be predicted using multiple variables through machine learning algorithms. Among the
predictors, social support, pregnancy anxiety, number of pregnancies, number of children, and primiparity had
the greatest contribution to the final prediction model.

Conclusion: Considering the high prevalence of postpartum depression and its wide-ranging consequences, the
results of this study may be applied in the design of machine learning-based screening tools for the early
identification of at-risk women. Moreover, the findings can serve as a guide for planning educational and
supportive interventions to enhance awareness among families and health policymakers.
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Introduction
Postpartum depression (PPD) is one of the most

significant mental health challenges faced by women
during the postpartum period, with a wide range of
prevalence rates reported globally, varying from
0.5% to 82.1% depending on diagnostic criteria,
assessment tools, and socio-cultural contexts (Liu et
al., 2022). The dramatic variation in prevalence
estimates is largely attributable to methodological
differences, the sensitivity of screening instruments,
and cultural differences in the perception and
reporting of depressive symptoms. According to the
Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5; American
Psychiatric Association, 2022), PPD is classified as a
subtype of major depressive disorder. Diagnosis
requires at least five symptoms such as depressed
mood, loss of interest or pleasure, changes in appetite,
disturbances in sleep, feelings of worthlessness or
excessive guilt, and diminished ability to concentrate,
persisting for at least two weeks within the first four
weeks postpartum.

PPD has multifactorial etiologies involving
biological, psychological, social, and pregnancy-
related factors (Hahn et al., 2021; Haga et al., 2025).
Biological factors include hormonal fluctuations,
genetic predispositions, and obstetric complications.
Psychological factors encompass pre-existing mental
health disorders, anxiety during pregnancy, low self-
esteem, and maladaptive coping styles. Social
determinants, such as inadequate social support,
marital conflict, and low socioeconomic status, also
play critical roles in increasing vulnerability to PPD.
Pregnancy-related variables, such as unplanned
pregnancies, birth trauma, or adverse neonatal
outcomes, are frequently reported as acute stressors
that may trigger depressive episodes (Chou et al.,
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2022). Left untreated, PPD can lead to chronic
depression, impaired mother-infant bonding, delays
in cognitive and emotional development of the child,
and strain on family functioning (Agrawal et al.,
2022; Perry et al., 2021).

Recent research has increasingly emphasized the
need for multidimensional and integrative approaches
to identifying women at risk for PPD. While
traditional regression-based analyses have provided
important insights, they are limited in their ability to
handle large sets of interrelated predictors. Machine
learning algorithms, by contrast, offer powerful tools
for analyzing high-dimensional data, enabling the
detection of complex patterns and non-linear
relationships among  multiple risk  factors
simultaneously. In this study, we applied a machine
learning approach to predict PPD based on a broad
spectrum of psychological, demographic, lifestyle,
obstetric, and gynecological variables, with the aim
of developing an accurate predictive model to inform
early intervention strategies.

Method
The study employed a correlational, predictive design

using supervised machine learning algorithms.
Participants were recruited via convenience sampling
from obstetrics and gynecology clinics. Inclusion
criteria were: being in the 34th week of pregnancy or
later, literacy in reading and writing, access to the
internet, and willingness to complete both prenatal
and postpartum assessments. Women who failed to
complete the second-stage postpartum assessment or
who were earlier than 34 weeks gestation at
recruitment were excluded.

A total of 198 women completed the first-stage
survey during their final month of pregnancy. Four
weeks after delivery, 150 participants from the same
cohort completed the second-stage assessment. The
data collection process spanned from June 2022 to
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February 2023. Ethical approval was obtained from
the Research Ethics Committee of Shahed University
(IR.SHAHED.REC.1401.008). Participants provided
informed consent and were assured of confidentiality
and the voluntary nature of participation.

Measures included: the Edinburgh Postnatal
Depression Scale (EPDS; Cox et al., 2003), the Van
den Bergh Pregnancy Anxiety Questionnaire (PRAQ;
Van den Bergh, 1989), the Pittsburgh Sleep Quality
Index (PSQI; Buysse et al., 1989), the Medical
Outcomes Study Social Support Survey (MOS-SSS;
Sherbourne & Stewart, 1991), and a comprehensive
researcher-developed questionnaire addressing socio-
demographics, obstetric history, and neonatal
outcomes. The EPDS is a widely validated instrument
for screening PPD, while the PRAQ specifically
measures pregnancy-related anxieties, the PSQI
evaluates sleep quality, and the MOS-SSS captures
perceived social support across emotional, tangible,
and informational domains.

Machine learning analyses were implemented using
Support Vector Machines (SVM) within the SPSS
Modeler and MATLAB environments. We adopted a
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Repeated Nested Non-Cross Validation (RNNCV)
protocol, which partitions the dataset into training and
testing subsets in multiple iterations to reduce
variance and prevent overfitting.  Principal
Component Analysis (PCA) was applied for feature
selection to identify the most informative predictors
while reducing dimensionality. Model performance
was assessed using the Area Under the Receiver
Operating Characteristic Curve (AUC), with values
above 0.70 considered indicative of good
discriminative capacity.

Results
The SVM Linear classifier outperformed other

models, achieving an AUC of 0.72 without feature
reduction and 0.68 with PCA-based feature selection.
The SVM RBF model yielded lower performance
(AUC = 0.65 without PCA; 0.61 with PCA).
Although feature reduction slightly decreased
predictive  accuracy, it enhanced  model
interpretability by identifying the most influential
variables.

Tablel. Classification Performance and Feature Selection Method

Classifier Model All Features PCA Feature Selection
SVM Linear 0.72 0.68
SVM RBF 0.65 0.61
Feature frequency analysis revealed that social aspects of sleep quality, and demographic

support, pregnancy-specific anxiety, number of
pregnancies, number of children, and primiparity
were the most frequent and highest-ranking
predictors. Depression during pregnancy, certain

characteristics were less prominent, while lifestyle
factors had no significant predictive role in the final
model.

Table2. Top Predictors of Postpartum Depression

Predictor Variable Freguency in Models Rank
Social support items 100 1
Pregnancy anxiety items 100 1
Number of pregnancies 100 1
Number of children 79 3
Primiparity 95 5
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Conclusion
The current study demonstrates the effectiveness of

machine learning algorithms, specifically SVM, in
predicting PPD from a diverse array of variables.
Consistent with prior literature (Ekpenyong et al.,
2023; Chou et al., 2022), social support emerged as
the strongest protective factor. Women with higher
perceived support from partners, family, and friends
were less likely to develop PPD, reflecting the
buffering role of social ties against stress and
emotional distress during the perinatal period.
Pregnancy-specific anxiety was another major
predictor, aligning with studies that link heightened
fears about childbirth, fetal health, and bodily
changes to increased PPD risk (Walker et al., 2021).
These anxieties may deplete emotional resources and
impair adaptive coping, setting the stage for
depressive  symptoms  postpartum.  Obstetric
variables, particularly primiparity and multiparity,
also contributed significantly. First-time mothers may
face uncertainty, fear, and lack of preparedness, while
mothers with multiple children may experience
cumulative caregiving burdens and reduced rest, both
scenarios elevating vulnerability to PPD.
Interestingly, depression during pregnancy, often
cited as a strong predictor (Walker et al., 2021),
played a minor role in our model. This discrepancy
may reflect cultural, methodological, or sampling
differences. Similarly, demographic and lifestyle
factors were negligible in prediction, suggesting that
psychosocial stressors exert a more direct and potent
influence on PPD onset in this population.

Machine learning approaches can substantially
improve early identification of women at risk for PPD
by integrating psychological and obstetric variables
into predictive models. The findings underscore the
importance of screening for pregnancy-related
anxiety and assessing social support during routine
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prenatal care. Public health strategies should focus on
strengthening family and community support
networks, providing targeted psychoeducation, and
offering counseling services to at-risk mothers.
Future research should replicate these findings in
larger and more diverse samples, incorporate
longitudinal designs, and explore additional
psychosocial and biological predictors to refine
prediction accuracy.
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