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Abstract 

Postpartum depression (PPD) remains a pervasive mental health challenge affecting new mothers 

worldwide. With prevalence rates rising and the multifaceted etiology of PPD complicating early 

diagnosis, traditional screening tools—while useful—often fall short in capturing the broad 

spectrum of social, behavioral, and clinical risk factors. This literature review examines the 

evolution of computational methodologies employed to predict PPD, with particular emphasis on 

machine learning (ML) approaches, IoT-based monitoring, social media analytics, and neuro-

fuzzy models. We analyze studies that range from personalized maternal sleep quality assessments 

using IoT devices to advanced deep neural network models for risk classification. In comparing 

these techniques, we discuss their predictive accuracies, advantages, limitations, and the inherent 

trade-offs between continuous monitoring, real-time insights, and computational complexity. Our 

synthesis reveals that while ML-based risk prediction models tend to provide high accuracy, 

challenges remain in data integration, model interpretability, and the generalizability of results 

across diverse populations. Finally, we outline the key areas for future research, including the 

development of robust, real-time screening systems that integrate multiple data sources and the 

need for culturally adapted models. 
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I. Introduction 

Postpartum depression (PPD) is a major public health issue that affects a significant proportion of new 

mothers worldwide. Recent studies indicate that between 10% and 20% of women experience 

depressive symptoms after childbirth, with some research suggesting that this figure may be even higher 

in certain populations. The complex etiology of PPD—which spans biological, psychological, and 

socio-environmental domains—renders its early detection a challenging task. Traditional screening 

methods, such as the Edinburgh Postnatal Depression Scale (EPDS), have served as valuable tools in 

clinical practice. However, these methods are inherently limited by their reliance on subjective self-

reporting and often fail to capture the multifaceted influences that contribute to the development of PPD. 
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In recent years, the application of machine learning (ML) and other computational techniques has 

emerged as a promising avenue to enhance early detection and intervention. Researchers have begun to 

leverage large-scale datasets that include clinical records, socio-demographic information, behavioral 

data, and even real-time indicators such as sleep quality and social media sentiment. The integration of 

these heterogeneous data sources can potentially lead to more nuanced risk models capable of predicting 

PPD with higher accuracy and specificity than traditional screening tools alone. For instance, studies 

that employ IoT-based systems for continuous sleep monitoring offer valuable insights into one of the 

key factors associated with maternal mental health, while social media analytics provide real-time 

assessments of emotional well-being. Moreover, hybrid approaches that combine neural networks with 

neuro-fuzzy systems aim to capture non-linear relationships among variables, thereby enhancing 

predictive performance. 

This literature review aims to synthesize current research on computational models for PPD prediction. 

In doing so, we consider a diverse range of studies—from IoT-based longitudinal investigations and 

social media data extractions to advanced deep learning models and neuro-fuzzy systems. The review is 

organized into several key sections: an overview of the background and context of PPD, a detailed 

discussion of related work highlighting the various methodologies employed, a systematic analysis 

comparing the strengths and limitations of each approach, and a concluding section that outlines future 

research directions. 

The motivation for this review stems from the growing recognition that effective PPD screening and 

early intervention can significantly improve maternal and child outcomes. By identifying at-risk 

individuals earlier and more accurately, healthcare providers can tailor interventions to mitigate the 

adverse effects of PPD. However, despite promising advances, several challenges remain. These 

include issues related to data privacy—especially when leveraging sensitive social media 

information—computational demands associated with deep learning models, and the need for culturally 

adaptive algorithms that can generalize across diverse populations. In light of these challenges, this 

review not only synthesizes the current state-of-the-art but also highlights critical gaps in the literature, 

thereby providing a roadmap for future research in this crucial domain. 

Overall, the intersection of machine learning, IoT, and real-time analytics presents a transformative 

opportunity to enhance postpartum depression screening. By integrating advanced computational 

techniques with clinical insights, we can move toward a more proactive and personalized approach to 

maternal mental health. This review sets the stage for such interdisciplinary innovations, aiming to 

inform both researchers and clinicians on the potential and limitations of these emerging technologies. 

II. Background and Context 

Postpartum depression (PPD) is a complex mental health disorder that emerges after childbirth, 

characterized by a range of symptoms including persistent sadness, anxiety, and cognitive disturbances. 

The condition not only undermines the well-being of mothers but also has profound implications for 

infant development and family dynamics. Historically, clinical approaches to diagnosing PPD have 

relied on standardized questionnaires such as the Edinburgh Postnatal Depression Scale (EPDS) and 

clinical interviews conducted by healthcare professionals. Although these methods have been widely 

adopted, they are limited by their subjectivity and the potential for underreporting due to social stigma. 
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Moreover, the episodic nature of traditional screening means that early warning signs may be 

overlooked, delaying intervention. 

Recent advances in technology have paved the way for more objective and continuous monitoring 

approaches. One promising area is the application of Internet of Things (IoT) devices, which can provide 

continuous, real-time data on various physiological parameters. For example, IoT-based sleep 

monitoring systems capture detailed information about sleep patterns—a key indicator of mental 

health—and have demonstrated high predictive accuracy for detecting maternal mood disorders. Such 

systems, while effective in continuous monitoring, require significant data storage capacity and robust 

analytical frameworks to process the voluminous data generated over time. 

Another emerging trend is the use of social media as a data source for predicting mental health 

outcomes. With the proliferation of online platforms, mothers increasingly express their emotions, 

challenges, and daily experiences on social media. Advanced natural language processing (NLP) and 

sentiment analysis techniques have been applied to extract relevant indicators from these posts. Studies 

that use customized data extraction methods from social media have shown promising accuracy levels 

(around 85%), offering real-time insights into maternal well-being. However, these approaches face 

critical challenges related to data privacy and ethical concerns, as the sensitive nature of the content 

requires stringent safeguards. 

Parallel to these developments, traditional machine learning (ML) models have also been harnessed to 

predict PPD. Techniques such as Random Forests, Support Vector Machines (SVM), and Multilayer 

Perceptrons (MLP) have been employed using structured clinical data, demographic information, and 

psychometric scores. These models generally demonstrate high predictive accuracy, with reported 

performances ranging from 80% to 92%. Nonetheless, the success of ML models is highly dependent on 

the quality and representativeness of the input data. In many cases, imbalanced datasets and missing 

values pose significant challenges, necessitating advanced data preprocessing techniques and 

oversampling methods such as Synthetic Minority Over-sampling Technique (SMOTE). 

Beyond conventional ML, hybrid models—such as genetic neuro-fuzzy systems—have gained traction 

in the field. These approaches combine the adaptive learning capabilities of neural networks with the 

interpretability of fuzzy logic. By dynamically adjusting membership functions and incorporating 

evolutionary algorithms, neuro-fuzzy systems can capture non-linear relationships and provide a degree 

of interpretability that pure black-box models lack. However, these models are computationally 

intensive and require extensive fine-tuning to achieve optimal performance. 

The context of PPD prediction is further enriched by multidisciplinary approaches that consider socio-

cultural factors alongside clinical data. For instance, several studies have incorporated variables related 

to family support, socio-economic status, and cultural practices. These factors, often overlooked in 

traditional screening, are increasingly recognized as critical determinants of maternal mental health. In 

regions like South Asia, where cultural norms heavily influence healthcare-seeking behavior, integrating 

such factors into predictive models can significantly enhance their accuracy and relevance. 

Overall, the landscape of PPD prediction is characterized by a convergence of traditional clinical 

practices with cutting-edge computational techniques. This integration offers the potential for more 
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robust, objective, and timely screening tools, capable of addressing the multifaceted nature of 

postpartum depression. As healthcare systems continue to evolve, the adoption of these advanced 

methodologies may lead to significant improvements in maternal care, ultimately reducing the burden of 

PPD on families and communities worldwide. 

III. Related Work 

The burgeoning field of postpartum depression (PPD) prediction has witnessed a diverse array of 

methodologies, spanning traditional statistical analyses to sophisticated machine learning (ML) and 

artificial intelligence (AI) systems. In reviewing the literature, several distinct approaches emerge, each 

with its own strengths and limitations. These approaches can broadly be categorized into IoT-based 

monitoring systems, social media data extraction and sentiment analysis, classical ML predictive 

models, and neuro-fuzzy as well as deep learning frameworks. 

One strand of research has focused on IoT-based systems for monitoring maternal health. For instance, 

the study titled “Personalized Maternal Sleep Quality Assessment: An Objective IoT-based Longitudinal 

Study” utilizes wearable sensors to continuously monitor sleep patterns—a crucial indicator of mental 

health. This approach reports an accuracy of around 90%, attributing its success to the continuous nature 

of data collection. However, such systems require extensive data storage capabilities and robust network 

infrastructures, which may limit their scalability in resource-constrained settings. 

Parallel to IoT-based monitoring, another emerging line of work harnesses the vast amounts of data 

available on social media platforms. The study “Customized Data Extraction and Processing for the 

Prediction of Baby Blues from Social Media” exemplifies this approach by applying natural language 

processing (NLP) techniques to analyze online posts for early signs of depressive symptoms. With an 

accuracy of approximately 85%, these methods offer real-time insights into maternal mood fluctuations. 

Nevertheless, the inherent privacy concerns and the ethical implications of using personal social media 

data pose significant challenges that must be addressed through stringent data protection protocols. 

Traditional ML models have also been extensively applied to PPD prediction. Numerous studies have 

employed algorithms such as Random Forests, Support Vector Machines (SVM), and Multilayer 

Perceptrons (MLP) using clinical data, demographic variables, and psychometric assessments. For 

example, “Machine Learning Models for the Prediction of Postpartum Depression: Application and 

Comparison Based on a Cohort Study” achieves a reported accuracy of 92% by integrating a 

comprehensive set of features and employing rigorous data preprocessing methods. These models often 

benefit  from  large,  well-structured datasets; however, their performance can be hindered by 

imbalanced data distributions and missing values, necessitating the use of oversampling techniques like 

SMOTE. 

Hybrid approaches, such as genetic neuro-fuzzy systems, represent another innovative category within 

the literature. Studies like “Genetic Neuro-Fuzzy System for Diagnosing Clinical Depression” combine 

the learning capabilities of neural networks with the interpretability of fuzzy logic systems. These 

models can adaptively fine-tune their parameters using genetic algorithms, thereby achieving accuracies 

in the range of 86% to 90%. While the adaptive learning aspect is particularly attractive for modeling the 

complex, non-linear relationships inherent in PPD, these systems are computationally demanding and 
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require extensive fine-tuning. 

Deep learning methods, particularly those involving deep neural networks (DNN) and convolutional 

neural networks (CNN), have also been explored. For instance, the “Context Deep Neural Network 

Model for Predicting Depression Risk Using Multiple Regression” demonstrates a high precision of 

91% by leveraging the ability of deep networks to capture intricate patterns in the data. Despite their 

high accuracy, these models suffer from high computational costs and often function as “black boxes,”  

limiting their interpretability—a critical aspect in clinical decision-making. 

Furthermore, systematic reviews and meta-analyses have attempted to consolidate findings from 

multiple studies. Reviews such as “Treating Postpartum Depression: Beyond the Baby Blues” and “A 

Systematic Review of Postpartum Depression Prediction and Treatment Approaches” provide 

comprehensive overviews of the field but are generally limited by their lack of original predictive 

modeling. These reviews, while offering valuable insights into current trends and challenges, underscore 

the need for more integrated and real-time predictive systems. 

Recent advancements have also seen the integration of multiple data sources, including electronic health 

records (EHR), self-reported questionnaires, and behavioral data, to create more holistic models of PPD 

risk. Studies like “Development and Validation of a Machine Learning Algorithm for Predicting the 

Risk of Postpartum Depression Among Pregnant Women” illustrate the potential of such multi-

modal approaches, which combine traditional clinical markers with emerging digital phenotyping 

methods. These comprehensive models tend to achieve higher predictive accuracies (often above 90%) 

but also require careful attention to issues such as data harmonization, privacy, and generalizability. 

In summary, the literature reveals a dynamic and evolving field where diverse methodologies are being 

explored to predict PPD. Each approach—whether based on IoT, social media analytics, classical ML, 

or deep learning—offers unique advantages and faces distinct challenges. The synthesis of these studies 

highlights the promise of computational methods in revolutionizing maternal mental health screening, 

while also pointing to significant gaps that warrant further investigation. By drawing on the strengths of 

each method and addressing their limitations, future research can move toward more effective, real-time, 

and personalized screening tools for postpartum depression. 

IV. Systematic Analysis 

A systematic analysis of the literature on postpartum depression (PPD) prediction reveals that while 

diverse methodologies have been employed, each approach presents unique trade-offs in terms of 

accuracy, computational complexity, data requirements, and practical applicability in clinical settings. 

This section critically examines the performance, advantages, and limitations of the various methods 

discussed in the related work. 

By combining the strengths of IoT devices, social media insights, and advanced ML algorithms, 

researchers can develop more robust, adaptive, and clinically relevant models for early PPD detection. 

Such integrated systems will require multidisciplinary collaboration, encompassing expertise in 

healthcare, data science, and ethics, to ensure that predictive models are both accurate and sensitive to 

the unique needs of diverse populations. 
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Ref. nos. Method Merits Demerits 

 

Naji Maryame 

2019[1] 

 

Social media–based prediction 

Provides real-time insights from 

online data 

Privacy concerns due to 

sensitive content 

 

Azimi 2019[2] 

IoT-based sleep monitoring 

system 
 

Continuous, objective 

monitoring 

Requires large data storage and 

robust infrastructure 

 

Masek 2009[3] 

Home-based monitoring 

system 
 

Enables remote access to care 

Depends on user access to 

technology 

 

Pius 2016[4] 

Data set creation for PPD 

screening 
 

Uses structured medical records 

 

Limited by specificity of 

datasets 

 

Penders 2015[5] 

Wearable sensor-based 

maternal monitoring 

Provides objective physiological 

metrics 

Sensor accuracy and placement 

variability 

 

Xie 2016[6] 

Data visualization 

enhancement 

(treemap aesthetics) 

Improves discrimination and 

aesthetics of data presentation 

Not directly predictive; mainly 

supports analysis 

 

Zhang 2020[7] 

Machine learning–based risk 

prediction for PPD 

High predictive accuracy with 

comprehensive features 

Requires extensive data 

preprocessing 

 

 

Andersson 2021[8] 

ML-based prediction of 

depressive symptoms 

postpartum 

 

Effective screening using clinical 

and psychometric data 

 

Depends on high-quality input 

data 

 

Tortajada 2009[9] 

Multilayer perceptron (MLP) 

with pruning 

Reduces model complexity for 

easier interpretation 

May lose critical data during 

pruning 

 

 

Moreira 2017[10] 

IoT-based maternal 

monitoring system for 

high-risk pregnancies 

 

Enables continuous monitoring 

of maternal parameters 

 

Requires reliable sensor 

connectivity 

Osubor & Egwali 

2018[11] 

Neuro-fuzzy model for PPD 

diagnosis 

Adaptive learning that captures 

non-linear relationships 

Requires fine-tuning and 

parameter adjustment 

Baek & Chung 

2020[12] 

Deep neural network model 

using multiple regression 
 

High precision in risk prediction 

High computational cost and 

resource demands 

 

Ashish 2018[13] 

Genetic-neuro-fuzzy system 

for grading depression 

Adaptive model that integrates 

fuzzy logic with neural 

networks 

Computationally expensive and 

requires extensive tuning 

 

SST 2021[14] 

Standardized screening tool 

(EPDS usage) 

Provides structured and widely 

accepted screening 

Lacks real-time predictive 

capability 
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SMS 2021[15] 

Social media–based sentiment 

analysis for PPD 

Leverages up-to-date online 

expressions for early warning 

 

Privacy and data reliability 

issues 

Ref. nos. Method Merits Demerits 

Jones & Coast 

2013[16] 

Systematic review of social 

relationships in PPD 

Offers cultural insights and 

broad 

context 

Does not provide direct 

predictive modeling 

 

Zhang 2021[17] 

ML-based risk prediction 

algorithm for PPD 

High reliability with 

comprehensive validation 

Requires frequent dataset 

updates 

Gonzalez & Ahmed 

2021[18] 

Supervised learning for PPD 

prediction 

Robust classification 

performance 

Needs fine-tuning for optimal 

performance 

 

Kim 2020[19] 

Mobile health applications for 

mental health monitoring 

Supports caregivers through 

accessible mobile platforms 

Dependent on smartphone 

availability 

 

Singh & Rao 

2021[20] 

Feature selection techniques 

for PPD prediction 

Enhances model robustness by 

selecting key predictors 

Requires careful tuning and 

dataset updates 

 

Patel 2023[21] 

Hybrid model for PPD 

prediction 

Integrates multiple features for 

comprehensive prediction 

 

Increased model complexity 

 

Lee & Park 2022[22] 

Deep learning approaches for 

PPD detection 

High predictive power through 

deep neural networks 

High computational cost and 

resource requirements 

Wang & Chen 

2019[23] 

AI-based screening for 

postpartum depression 

Provides an early warning 

system 

using AI 

Needs further real-world 

validation 

 

Shin 2020[24] 

ML-based predictive 

modeling for PPD 

Achieves high predictive 

accuracy with extensive data 

Requires substantial 

preprocessing efforts 

Xin & Rashid 

2021[25] 

Random forest model for 

depression prediction 

Effectively handles imbalanced 

datasets 

Computationally expensive due 

to ensemble nature 

 

Martinez 2022[26] 

Multi-modal analysis for PPD 

detection 

Combines diverse data sources 

for high accuracy 

Requires extensive data 

integration and 

preprocessing 

 

Brown 2023[27] 

 

Automated AI screening for 

PPD 

Offers an AI-based early 

warning system 

Needs further real-world 

validation and testing 

 

D. J 2006[28] 

Statistical analysis for prenatal 

depression 

Useful for long-term, 

population-based studies 

Not based on machine learning; 

limited real-time application 

 

M. S & S. A 

Quality improvement project 

for PPD screening 

Enhances maternal care insights 

through standardized data 

Limited to digital users and 

structured data 
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2017[29] 

Adegboye & 

Agboizebeta 

2021[30] 

 

Genetic neuro-fuzzy system 

for diagnosing clinical 

depression 

 

Adaptive learning with non-

linear modeling capabilities 

 

Requires large-scale training 

and is computationally 

heavy 

Ref. nos. Method Merits Demerits 

 

 

Javed 2021[31] 

MLP and SVM for antenatal 

depression and anxiety 

prediction 

 

Robust classification combining 

multiple algorithms 

 

Needs fine-tuning and 

optimization 

 

Mirza et.al 2020[32] 

Artificial neural network for 

depression detection in 

elderly 

High precision in detecting 

subtle patterns 

Requires domain adaptation for 

different populations 

 

 

Et.al 2022[33] 

 

Smart computing and systems 

engineering for PPD 

detection 

Delivers high accuracy through 

integrated computational 

methods 

 

Involves complex model 

tuning and integration 

challenges 

 

PRAMS 2021[34] 

Analysis of standardized New 

Jersey PRAMS data for 

PPD 

Uses standardized screening data 

for consistency 

Subjective assessments may 

affect outcomes 

 

Blog 2022[35] 

Online blog-based analysis for 

PPD insights 

Captures real-time sentiments 

from blog posts 

Privacy concerns and 

unstructured data issues 

 

V. Conclusion and Future Work 

The literature on postpartum depression (PPD) prediction using machine learning and allied 

computational methods has evolved considerably over the past decade. The review presented here 

reveals a diverse array of approaches, ranging from IoT-based monitoring and social media analytics to 

classical machine learning models, deep neural networks, and hybrid neuro-fuzzy systems. Each 

methodology contributes unique strengths that can enhance early screening and risk prediction of PPD, 

yet each also presents specific challenges that must be addressed before these technologies can be widely 

adopted in clinical practice. 

One of the primary conclusions drawn from this review is that continuous, real-time monitoring 

methods—such as those based on IoT devices—can offer critical early-warning signals for 

maternal mental health issues. These systems, by providing continuous physiological data, have 

demonstrated high predictive accuracies of around 90%. However, they are also resource-intensive, 

requiring significant data storage and processing capabilities. Meanwhile, social media–based 

approaches, which leverage real-time sentiment analysis to detect emotional cues, have shown 

promise with accuracies in the mid-80s. The real-time nature of these systems makes them attractive for 

rapid screening, yet privacy concerns and data quality issues remain significant barriers. 
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Traditional machine learning models built on structured clinical and demographic data continue to 

deliver high levels of accuracy—often exceeding 90% when sufficient preprocessing is applied. 

Random Forests, Support Vector Machines, and Multilayer Perceptrons have been widely used, and 

their relative simplicity in terms of interpretability and deployment makes them appealing in clinical 

environments. Nevertheless, their performance is closely tied to the availability of high-quality, 

balanced datasets, and they may require frequent retraining as new data become available. 

Hybrid models such as genetic neuro-fuzzy systems introduce an additional layer of interpretability and 

adaptability by combining neural networks with fuzzy logic. These models offer the potential to capture 

complex, non-linear relationships in the data while also providing insights into the decision-making 

process. Although promising, the computational demands of these models and the need for extensive 

parameter tuning currently limit their practical application in real-world settings. 

Deep learning models, with their ability to learn hierarchical representations from large datasets, 

represent another frontier in PPD prediction. While they often achieve the highest predictive 

performance, their “black box” nature poses challenges in clinical interpretability. Furthermore, the 

computational resources required for training deep networks can be prohibitive, particularly in resource-

constrained healthcare settings. 

Looking forward, the integration of these diverse methodologies into a unified, multi-modal 

screening system appears to be the most promising direction for future research. Such a system would 

combine the strengths of continuous IoT monitoring, real-time social media analytics, and robust 

machine learning algorithms to provide a more comprehensive and personalized risk assessment for 

postpartum depression. Future work should focus on developing standardized protocols for data 

collection and integration, ensuring data privacy and security, and validating these models across 

diverse populations and settings. Additionally, efforts to enhance model interpretability—perhaps 

through the incorporation of explainable AI techniques—will be essential in building clinician trust and 

facilitating the adoption of these technologies in routine maternal care. 

In summary, while significant progress has been made in leveraging computational methods for PPD 

prediction, challenges remain in terms of data integration, interpretability, and resource requirements. 

Continued interdisciplinary research and collaboration among clinicians, data scientists, and 

policymakers will be crucial to overcome these hurdles and to develop reliable, scalable solutions that 

can ultimately improve maternal and child health outcomes. 
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