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ABSTRACT:  

Objective: This study explores the role of Artificial Intelligence (AI) in predicting preterm labor, 

highlighting its potential to improve maternal and fetal health outcomes. It examines AI’s 

effectiveness, challenges, and future directions, emphasizing the integration of advanced predictive 

models and ethical considerations in healthcare. 

Method: A comprehensive review of literature was conducted to assess AI-based approaches, 

including machine learning algorithms such as random forests, support vector machines (SVM), and 

neural networks. Key challenges, such as ethical concerns, data bias, and the integration of AI into 

clinical workflows, were analyzed alongside opportunities for leveraging telemedicine, wearable 

technologies, and collaborative research efforts. 

Findings: AI models have demonstrated remarkable accuracy in predicting medical outcomes, 

offering personalized risk assessments and enabling early interventions for preterm labor. Deep 

learning techniques excel in complex pattern recognition, while SVM and random forests show robust 

performance in risk prediction tasks. However, challenges such as data privacy, lack of regulatory 

frameworks, and limited generalizability of AI models hinder widespread adoption. Future 

opportunities lie in integrating AI with telemedicine and wearable devices to enhance access to care, 

particularly in underserved regions. 

Conclusion: AI-driven technologies hold immense promise for transforming maternal healthcare, 

particularly in preterm labor prediction. Addressing ethical and infrastructural challenges through 

multidisciplinary collaboration and targeted initiatives is critical. By leveraging its potential, AI can 

redefine healthcare delivery, bridging gaps in access and enabling precision obstetrics. 
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1. Introduction 

Preterm labor remains a significant global health challenge, responsible for 75-80% of neonatal morbidity 

and mortality (Sari et al., 2020). It is a major contributor to neonatal complications, with the global 

prevalence of preterm births estimated at approximately 11.1% of all live births (Gondane et al., 2024; 

Sari et al., 2020). The physical, psychological, and economic burdens on families and healthcare systems 

due to preterm labor are profound and widespread. Families face not only the emotional toll but also long-

term financial implications, while healthcare systems are overwhelmed by the need for neonatal intensive 

care units and the increased risk of long-term health issues for preterm infants (Gondane et al., 2024). 

Early detection and accurate risk prediction of preterm labor are crucial in mitigating these outcomes, as 

timely intervention can significantly improve neonatal survival rates and reduce maternal mental health 

complications (Far et al., 2023; Gondane et al., 2024). 

The complexity of preterm labor lies in its multifactorial nature, involving a variety of genetic, 

environmental, and behavioral risk factors. These include premature rupture of membranes (PROM), 

polycystic ovary syndrome (PCOS), and maternal characteristics such as age, parity, and educational level 

(Lee & Ahn, 2020; Pan et al., 2022; Sari et al., 2020). Despite the identification of these risk factors, the 

underlying mechanisms contributing to preterm birth remain unclear, complicating the development of 

effective diagnostic and prediction methods. This uncertainty underscores the need for advanced, reliable 

tools for early identification and risk stratification. 

In recent years, Artificial Intelligence (AI) has emerged as a promising tool in transforming obstetric care, 

particularly in the prediction and management of preterm labor. AI-based approaches, such as machine 

learning algorithms and neural networks, have demonstrated considerable promise in accurately 

predicting preterm labor by analyzing various data types, including electrohysterogram (EHG) signals, 

numerical health data, and medical imaging (Far et al., 2023; Lee & Ahn, 2020; Mas-Cabo et al., 2020). 

These AI applications offer several advantages over traditional methods, including enhanced accuracy, 

reduced inter- and intra-operator variability, and decreased procedure times, leading to more efficient and 

reliable diagnoses (Sarno et al., 2022). As AI continues to evolve, it holds the potential to revolutionize 

the way obstetricians predict and manage preterm labour, ultimately improving maternal and neonatal 

outcomes. 

 

2. Pathophysiology and Risk Factors of Preterm Labor 

Preterm labour is a multifaceted condition with various contributing factors, including genetic, 

environmental, and behavioural influences. The underlying pathophysiology involves a complex interplay 

of mechanisms that can trigger premature labour. These mechanisms include infections, cervical 

pathology, uterine overdistension, progesterone deficiency, vascular alterations, maternal and fetal stress, 

and inflammatory processes, all of which can interfere with the normal progression of pregnancy and lead 

to preterm birth (Tosto et al., 2020). Each of these factors contributes to the disruption of the uterine 

environment, which may initiate the cascade of events leading to early labor. 

Genetic predisposition plays a significant role in the risk of preterm birth. Studies suggest that certain 

genetic variations can influence the processes of labor initiation, including those related to the immune 

system, inflammation, and uterine contractility (Chandel et al., 2020; Liu & Gao, 2021). Environmental 

factors, such as exposure to environmental pollutants, socioeconomic status, and inadequate prenatal care, 

also increase the risk of preterm labor. For instance, maternal exposure to toxins, infections, or extreme 

physical stress during pregnancy can compromise the maternal-fetal environment and increase the 

likelihood of preterm birth (Liu & Gao, 2021). 

Behavioral factors, such as smoking, alcohol use, drug consumption, and poor nutrition, can further 

exacerbate the risk of preterm labor. Smoking, in particular, has been consistently linked to an increased 

incidence of preterm birth, likely due to its effects on placental blood flow and fetal development 
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(Chandel et al., 2020). Similarly, maternal obesity and poor diet have been identified as risk factors, as 

they can influence hormonal regulation, immune responses, and vascular health, all of which can 

contribute to preterm labor (Tosto et al., 2020). 

The identification of preterm labor risk factors is critical for effective prevention and management. 

Clinical predictors of preterm labor are commonly used in assessing the likelihood of early delivery, 

including maternal demographics, obstetric history, and current pregnancy factors. Maternal age plays a 

key role, with both extremes—teenagers and women over 35—facing higher risks of preterm labor 

(Anumba & Jayasooriya, 2022). Ethnicity is another important factor, with studies indicating that women 

of African descent are at higher risk of delivering preterm (Anumba & Jayasooriya, 2022). 

Obstetric history is a crucial element in predicting preterm birth. Women who have experienced a 

previous preterm birth are at a significantly higher risk of having another preterm delivery (Biggio, 2020). 

Additionally, a history of late miscarriage, cervical surgery, or uterine anomalies increases the risk of 

preterm labor (Khalitova et al., 2022). Other pregnancy-related factors such as multiple gestation (twins, 

triplets, etc.) and cervical shortening have been strongly linked to preterm birth. In fact, a cervical length 

of less than 25mm before 24 weeks of gestation is considered one of the most reliable clinical predictors 

of preterm labor (Biggio, 2020). The presence of infections, particularly urinary tract infections (UTIs) or 

vaginal infections, is also closely associated with preterm birth. Local inflammatory processes, such as 

bacterial vaginosis or chorioamnionitis, can lead to premature rupture of membranes and early labor 

(Sergeeva et al., 2020). 

Interestingly, the state of vaginal biocenosis (the balance of microorganisms in the vaginal ecosystem) is 

becoming increasingly recognized as an important factor in preterm birth risk. Imbalances in vaginal 

microbiota and the presence of specific pathogens have been linked to preterm labor, with bacterial 

vaginosis and other local infections contributing to a higher risk of early delivery (Sergeeva et al., 2020). 

Inflammation caused by these infections can trigger the release of prostaglandins, which are key 

mediators in the initiation of labor. 

Despite the recognition of various risk factors, traditional methods of predicting preterm labor continue to 

face significant limitations. One of the major challenges is the difficulty in accurately identifying high-

risk pregnancies, particularly in resource-limited settings. In many regions, the tools available for risk 

assessment, such as cervical length measurements and routine infection screenings, do not provide 

sufficient predictive power to identify women at high risk for preterm birth with consistent reliability 

(Pons-Duran et al., 2023). For example, while cervical length is a well-established predictor, it is not 

always easy to measure, and its predictive value may vary depending on the timing of the measurement 

and the experience of the clinician performing the assessment (Biggio, 2020). 

Another challenge is that current predictive models often show poor performance. Even the best 

traditional prediction models, which combine multiple risk factors, tend to have only modest 

discriminatory power, with an area under the receiver operating characteristic curve (AUC) of about 0.60 

(Pons-Duran et al., 2023). This means that these models are not sufficiently accurate in distinguishing 

between women who will deliver preterm and those who will deliver at term. Furthermore, some studies 

have shown that routine screening for vaginal or urinary infections in women admitted for threatened 

preterm labor does not significantly improve the identification of women at high risk (Sileo et al., 2022). 

This is because infections are not always present or detectable at the time of admission, and even when 

infections are found, they may not always correlate with preterm birth. 

The limitations of traditional methods highlight the urgent need for more advanced approaches in preterm 

labor prediction. The reliance on a narrow set of clinical predictors and the inability to accurately stratify 

risk for different subgroups of women make it clear that a more comprehensive, individualized approach 

is needed. These limitations are particularly evident in low-resource settings, where access to high-tech 
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diagnostic tools is limited, yet the burden of preterm birth remains high. The search for more reliable and 

universally applicable tools for predicting preterm labor is thus a critical research priority. 

In conclusion, while the pathophysiology and risk factors for preterm labor are well understood to some 

extent, challenges remain in accurately predicting preterm birth. Traditional risk prediction methods, 

although based on known clinical and demographic factors, have limitations in accuracy and 

generalizability. As such, there is a growing need for innovative solutions, including advanced predictive 

models and technologies that can improve early detection and risk stratification. AI-based approaches, 

which can integrate multiple data types and refine predictions, offer a promising avenue for overcoming 

these challenges and improving outcomes for mothers and babies. 

 

3. Artificial Intelligence in Healthcare 

Artificial Intelligence (AI) is revolutionising healthcare by mimicking human intelligence to enhance 

patient care and improve outcomes. The scope of AI spans a wide range of technologies that enable 

machines to learn, reason, and interact, offering unprecedented opportunities in medical diagnosis, 

treatment, and data management. Among its most impactful components are Machine Learning (ML), 

Deep Learning (DL), and Natural Language Processing (NLP), each of which contributes uniquely to 

advancing healthcare practices (Catania, 2020; Triantafillou & Minas, 2020). 

ML and DL are subsets of AI that rely on artificial neural networks to process vast amounts of data, 

recognize complex patterns, and generate predictive insights. These technologies are particularly valuable 

in areas such as image analysis, diagnostics, and personalized treatment planning. For instance, DL 

algorithms have demonstrated remarkable accuracy in analyzing radiological images, detecting 

abnormalities such as tumors, and even predicting disease progression (Esengönül et al., 2022; Vedantam, 

2021). ML models, meanwhile, are employed in predicting patient outcomes, optimizing treatment 

protocols, and identifying risk factors for chronic conditions. 

NLP is another critical branch of AI that focuses on enabling machines to understand, interpret, and 

generate human language. This capability has immense applications in healthcare, including the 

extraction of valuable insights from electronic medical records (EMRs), analyzing unstructured clinical 

notes, and facilitating effective communication between patients and healthcare providers. NLP 

technologies have been successfully applied in areas such as summarizing patient histories, identifying 

adverse drug reactions, and enhancing decision support systems for clinicians (Baishya & Baruah, 2022; 

Hespel et al., 2022). 
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Fig 1: AI Workflow in Preterm Labor Prediction 

Noted: This flowchart provides a visual representation of the AI-based preterm labor prediction 

workflow. The flowchart illustrates the AI-based preterm labor prediction process. It begins with 

patient data input (e.g., clinical history, biomarkers), followed by data preprocessing and feature 

extraction. Machine learning algorithms, including SVM and neural networks, analyze the data to 

generate risk stratification, personalized recommendations, and alerts for preterm labor risks. 

 

The integration of AI into obstetrics and gynecology is an emerging field, with significant potential to 

transform patient care. Although literature specifically addressing AI applications in this area is limited, 

existing healthcare use cases provide a strong foundation for its adoption in this specialty. 

One of the most promising applications of AI in obstetrics is in the analysis of ultrasound images. AI-

powered image recognition systems can assist clinicians in identifying fetal abnormalities, assessing 

gestational age, and monitoring fetal development with greater precision. Similarly, predictive AI models 

can help anticipate complications such as preterm labor or preeclampsia by analyzing clinical and 

demographic data, thereby enabling timely interventions (Esengönül et al., 2022; Triantafillou & Minas, 

2020). 

In gynecology, AI technologies have the potential to revolutionize fertility treatments by optimizing 

embryo selection during in vitro fertilization (IVF) processes. AI algorithms can analyze microscopic 

features of embryos that may not be visible to the human eye, improving success rates for assisted 

reproductive technologies. Moreover, AI can assist in diagnosing gynecological conditions such as 

endometriosis or polycystic ovary syndrome (PCOS) by analyzing patient symptoms, medical histories, 

and diagnostic imaging data. 
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The ability of AI to process large datasets and identify subtle patterns is particularly advantageous in 

managing complex conditions in obstetrics and gynecology. For instance, ML models could be employed 

to predict the likelihood of cesarean delivery based on a combination of clinical and obstetric factors, 

enhancing decision-making during labor and delivery. Additionally, NLP-powered tools could streamline 

administrative tasks, such as automating the documentation of prenatal visits or extracting key details 

from patient records, allowing healthcare providers to focus more on patient care (Shukla, 2022; 

Triantafillou & Minas, 2020). 

AI, through its core technologies of ML, DL, and NLP, is poised to redefine healthcare delivery by 

enhancing diagnostic accuracy, personalizing treatments, and improving operational efficiency. While 

specific applications of AI in obstetrics and gynecology are still evolving, its potential to analyze medical 

imaging, predict pregnancy complications, and support fertility treatments underscores its transformative 

impact in this field. The integration of AI into obstetric and gynecological care holds the promise of better 

outcomes for mothers and babies, paving the way for a future where technology and medicine work 

seamlessly together to advance human health (Catania, 2020; Esengönül et al., 2022). 

4. AI-Based Approaches in Risk Prediction of Preterm Labor 

Machine Learning (ML) and Artificial Intelligence (AI) have emerged as powerful tools in the prediction 

and management of preterm labor, a condition with multifactorial causes and complex risk patterns. ML 

algorithms, such as decision trees, random forests, support vector machines (SVM), and neural networks, 

offer advanced capabilities to process large datasets, uncover intricate patterns, and generate accurate 

predictions. 

ML algorithms like random forests and SVM have been widely recognized for their strong predictive 

performance in various medical applications. These models excel in managing complex datasets and 

providing robust predictions, making them well-suited for assessing preterm labor risks. For instance, in 

cardiovascular disease risk prediction, random forests and SVM achieved remarkable accuracy, with 

models capable of predicting outcomes with high precision (R² ≈ 0.85) (Roell et al., 2022). Such robust 
performance highlights their potential applicability in obstetrics for identifying pregnancies at risk of 

preterm labor. 

Decision trees, a simpler yet effective ML approach, can also aid in preterm labor risk assessment by 

creating interpretable models that map out risk factors in a hierarchical structure. This transparency makes 

decision trees a valuable tool for clinical decision-making, where explainability is as important as 

accuracy. 

Neural networks, particularly deep learning architectures, have demonstrated exceptional capabilities in 

recognizing complex patterns and analyzing high-dimensional data. For example, recurrent neural 

networks (RNNs), which excel at processing sequential or temporal data, have been successfully used in 

applications such as identifying at-risk students based on time-series data, outperforming traditional ML 

models in terms of predictive accuracy and F-scores (Yu & Wu, 2021). This strength in temporal analysis 

makes RNNs particularly promising for monitoring pregnancy progression and identifying early signs of 

preterm labor risk. 

Similarly, deep learning approaches have shown superior performance in tasks such as diabetes 

classification, achieving accuracy rates of 85.61% and surpassing other classification techniques 

(Abdollahi et al., 2023). The ability of deep learning models to process complex datasets with high 

variability could be instrumental in identifying subtle patterns in maternal health data that traditional 

methods might overlook. 

Though the specific application of these algorithms to preterm labor risk prediction has yet to be 

extensively explored, existing research in related fields underscores their potential. Random forests and 

SVM, for instance, can analyze combinations of maternal demographic factors, clinical history, and 

biomarker data to identify high-risk pregnancies. Neural networks and deep learning models, on the other 
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hand, could process ultrasound imaging data, electrohysterogram (EHG) signals, and time-series health 

records to detect patterns indicative of preterm labor risk. 

Moreover, the adaptability of AI models enables their integration with other obstetric tools, creating 

hybrid systems that combine traditional risk factors with AI-driven insights. These models can also be 

designed to learn continuously, improving accuracy as more data becomes available, further enhancing 

their predictive capabilities. 

AI-based approaches, particularly those leveraging ML algorithms like random forests, SVMs, and neural 

networks, hold immense promise in advancing preterm labor risk prediction. The proven success of these 

algorithms in other medical domains suggests their potential to transform obstetric care by providing 

more accurate, early, and actionable risk assessments. As research continues to explore the application of 

AI in obstetrics, these technologies could pave the way for improved maternal and neonatal outcomes 

through timely interventions. 

5. Validation and Effectiveness of AI Models 

Artificial Intelligence (AI) models have demonstrated remarkable accuracy and reliability in predictive 

tasks across various fields, surpassing traditional methods in many cases. Their capacity to process large 

datasets, identify intricate patterns, and provide actionable insights underscores their transformative 

potential. 

The ability of AI-based models to deliver precise predictions has been validated across disciplines. For 

instance, in structural engineering, Natural Gradient Boosting (NGBoost) has effectively predicted the 

strengths of squat shear walls and classified seismic damage levels in bridges. These models not only 

match the accuracy of traditional machine learning (ML) algorithms but also excel in estimating 

uncertainties, a critical factor in ensuring robust decision-making (Chen et al., 2022). 

In healthcare, AI models have significantly advanced diagnostic and prognostic predictions. For example, 

in ovarian cancer research, AI-assisted tools have enhanced diagnostic accuracy while reducing clinicians' 

workload. A review of 39 studies confirmed that AI models, trained on diverse datasets, improved 

efficiency and reliability in clinical decision-making (Zhou et al., 2022). These findings illustrate the 

dependability of AI in handling complex medical data and providing precise outcomes. 

AI’s versatility is evident in its successful applications beyond healthcare. In software engineering, 

Extreme Learning Machines (ELM) and Support Vector Machines (SVM) have outperformed traditional 

defect prediction methods. ELM-based models, in particular, excelled in specificity, recall, precision, and 

F1-measure, demonstrating their superior predictive capabilities (Rath et al., 2022). 

Similarly, the financial sector has witnessed substantial improvements through AI-driven solutions. A 

proposed evaluation framework for financial intelligence technology achieved a prediction accuracy of 

95.44%, significantly outperforming other algorithms. This highlights the robustness and scalability of 

AI-based tools in processing vast and dynamic financial datasets (Lv et al., 2022). 

In construction cost prediction, ML models utilizing optimal strategies for handling missing data have 

improved prediction accuracy. Techniques like median imputation and lasso regression imputation have 

proven particularly effective, offering a reliable alternative to traditional methods and reducing errors in 

budget planning (Lee & Yun, 2024). 

AI-based models consistently outperform traditional methods in terms of accuracy, efficiency, and 

adaptability. Traditional approaches often rely on linear or static models that struggle to accommodate 

high-dimensional, non-linear, or incomplete data. In contrast, AI models leverage advanced algorithms 

capable of learning from complex relationships and adapting to new data over time. 

For instance, in medical applications like ovarian cancer diagnosis, traditional statistical models often fall 

short in managing diverse datasets and integrating multiple variables. AI tools overcome these limitations 

by providing real-time, data-driven insights that enhance clinical workflows and outcomes (Zhou et al., 

2022). 
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Similarly, in software defect prediction, traditional rule-based or manual approaches are prone to errors 

and inefficiencies. AI-driven models like ELM and SVM streamline this process, offering higher 

precision and enabling faster identification of potential issues (Rath et al., 2022). 

The effectiveness and reliability of AI models are increasingly evident across diverse fields, from 

healthcare and engineering to finance and construction. These models not only deliver higher accuracy 

and efficiency compared to traditional methods but also offer unique capabilities like uncertainty 

estimation and adaptability to evolving datasets. As AI technologies continue to evolve, their integration 

into predictive tasks promises to further enhance decision-making processes and outcomes across 

disciplines. 

6. Challenges and Limitations 

The incorporation of Artificial Intelligence (AI) in healthcare offers transformative potential, but it also 

introduces a range of challenges and limitations. Ethical concerns, data quality, regulatory frameworks, 

and clinical integration are key areas that require careful consideration to ensure the responsible and 

effective use of AI technologies. 

Data privacy and informed consent are critical ethical concerns in the application of AI in healthcare. The 

reliance on large health datasets to train AI models raises questions about patient confidentiality and the 

risk of data breaches. Innovations such as homomorphic encryption and secure multiparty computation 

have been proposed as solutions to protect patient data while enabling effective AI applications 

(Jeyaraman et al., 2023). 

The concept of informed consent becomes increasingly complex in AI-driven healthcare systems. 

Traditional models of data ownership may no longer suffice, necessitating a shift toward data 

stewardship. This approach emphasizes the responsible management and ethical use of data to ensure that 

patient rights are protected without hindering AI advancements (Williamson & Prybutok, 2024). 

AI models are only as unbiased as the data used to train them. Unfortunately, many datasets used in 

healthcare AI development contain biases that can perpetuate and even exacerbate health disparities. For 

example, biases in medical imaging datasets can lead to inequitable outcomes, particularly in underserved 

populations (Tripathi & Musiolik, 2022; Ozcan et al., 2023). 

This lack of diversity in training data affects the generalizability of AI models. Without adequately 

representing varied populations, these models may fail to deliver equitable care. Addressing this 

challenge requires a public health approach, advocating for diverse and inclusive datasets and a workforce 

that reflects the populations served by these technologies (Jeyaraman et al., 2023). 

The absence of standardized guidelines and robust regulatory frameworks poses a significant barrier to 

the widespread adoption of AI in healthcare. Ensuring the safety, efficacy, and equity of AI systems is 

critical, yet few AI algorithms have received regulatory approval. For instance, the limited availability of 

FDA-approved AI tools underscores the need for comprehensive evaluation mechanisms (Raman et al., 

2021). 

Additionally, the lack of annotated datasets with histologic ground truth complicates the development and 

validation of AI models. This highlights the need for collaborative efforts to create high-quality, 

standardized datasets that can support rigorous testing and certification processes (Ozcan et al., 2023). 

Integrating AI into existing clinical workflows presents both technical and human-centered challenges. AI 

systems must be designed with real-world workflows in mind, ensuring that they complement rather than 

disrupt clinical practices. Transparency in implementation and clear performance metrics are essential for 

fostering trust among healthcare professionals (Raman et al., 2021). Human factors also play a crucial 

role in AI adoption. Resistance to change, lack of familiarity with AI tools, and concerns about job 

displacement can hinder integration efforts. Addressing these barriers requires targeted training, 

education, and collaboration between developers and end-users to ensure that AI technologies align with 

the needs of healthcare practitioners and patients (Ozcan et al., 2023). 
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While AI has the potential to revolutionize healthcare, overcoming its challenges is imperative for 

responsible and equitable implementation. Ethical concerns about data privacy, biases in training datasets, 

the lack of regulatory frameworks, and difficulties in clinical integration highlight the complexities of 

deploying AI in real-world healthcare settings. A collaborative and multidimensional approach, involving 

policymakers, developers, healthcare providers, and patients, is essential to navigate these challenges and 

fully harness AI's capabilities (Jeyaraman et al., 2023; Williamson & Prybutok, 2024). 

7. Future Directions and Opportunities 

Artificial Intelligence (AI) and telemedicine are poised to redefine the landscape of healthcare, offering 

transformative opportunities in personalized medicine and precision obstetrics. By harnessing the power 

of machine learning and wearable technologies, these advancements can drive tailored treatment, early 

intervention, and global health equity. AI has demonstrated remarkable potential in advancing 

personalized medicine by analyzing extensive patient datasets to identify patterns and predict outcomes. 

This ability enables healthcare providers to create individualized treatment plans tailored to the unique 

needs of each patient. In precision obstetrics, AI models can monitor pregnancy progress, assess risks, 

and provide early warnings of complications, ensuring targeted interventions (Iqbal et al., 2023; Zhang et 

al., 2022). 

The synergy of AI and wearable technologies further amplifies this potential. Wearable devices and 

mobile health applications allow continuous monitoring of patients’ physiological parameters, such as 

heart rate, blood pressure, and glucose levels. This integration supports remote management of chronic 

conditions and enhances patient engagement, making healthcare more proactive and personalized (Jin et 

al., 2020). Telemedicine, combined with AI, creates an ecosystem for seamless remote care delivery. AI 

algorithms can process real-time data from wearable devices and provide insights to clinicians, enabling 

early detection of potential health issues. For example, in maternal healthcare, AI-powered telemedicine 

platforms can offer remote monitoring and timely interventions for high-risk pregnancies, reducing the 

burden on healthcare facilities while improving outcomes (Iqbal et al., 2023). 

Additionally, the integration of AI with telemedicine bridges geographical gaps, making quality 

healthcare accessible to underserved regions. AI chatbots and virtual assistants can enhance patient-

provider communication, while teleconsultations minimize logistical barriers for patients in remote areas. 

Realizing the full potential of AI and telemedicine requires robust interdisciplinary collaboration. Experts 

from medicine, computer science, engineering, and public health must work together to develop 

innovative solutions that address real-world challenges. Collaborative research initiatives can lead to the 

creation of AI algorithms optimized for diverse patient populations, ensuring equitable and effective 

healthcare delivery (Kusters et al., 2020; Tong et al., 2024). 

These efforts should also prioritize algorithm transparency and ethical considerations, fostering trust in AI 

technologies among clinicians and patients alike. Clear documentation, open-access datasets, and shared 

methodologies will accelerate progress and enhance the credibility of AI-driven healthcare systems. 

While AI and telemedicine offer immense promise, their implementation in developing countries remains 

limited due to infrastructural and socioeconomic challenges. The digital divide, characterized by 

inadequate access to technology and internet connectivity, hampers the adoption of these advancements in 

low-resource settings (Puaschunder et al., 2020). 

Targeted initiatives are essential to bridge this gap. Investments in digital infrastructure, training 

programs for healthcare workers, and the development of culturally relevant AI tools are critical steps. 

For example, AI algorithms designed with local context and health priorities in mind can make these 

technologies more impactful in resource-limited settings (Omaghomi et al., 2024). International 

collaborations and public-private partnerships can also play a vital role in addressing these disparities. By 

sharing resources and expertise, stakeholders can create scalable solutions that extend the benefits of AI 

and telemedicine to vulnerable populations worldwide. 
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The future of healthcare lies in the seamless integration of AI, telemedicine, and wearable technologies. 

These innovations have the potential to revolutionize personalized medicine and precision obstetrics, 

improving patient outcomes and accessibility. However, addressing challenges such as ethical concerns, 

infrastructure gaps, and equitable access is essential for ensuring the responsible and widespread adoption 

of these technologies. Collaborative efforts in research and targeted initiatives in developing countries 

will be pivotal in unlocking the full potential of AI-driven healthcare solutions. As these technologies 

evolve, they promise to transform global healthcare delivery, making it more inclusive, personalized, and 

effective. 

8. Conclusion 

The application of Artificial Intelligence (AI) in predicting preterm labor represents a significant leap 

forward in maternal and fetal healthcare. By leveraging advanced machine learning (ML) algorithms and 

deep learning techniques, AI has demonstrated the ability to analyze complex datasets, identify patterns, 

and predict outcomes with remarkable accuracy. Models such as random forests, support vector machines 

(SVM), and neural networks have been at the forefront of these advancements, showcasing their potential 

in creating personalized risk assessments and timely interventions. These technologies not only enhance 

predictive accuracy but also empower clinicians with valuable insights, leading to improved care for 

expectant mothers and their babies. 

Despite these promising advancements, the successful integration of AI into healthcare systems 

necessitates robust multidisciplinary collaboration. The development and deployment of AI models 

require the expertise of computer scientists, healthcare professionals, ethicists, and policymakers. 

Collaboration across these domains ensures that AI solutions are not only technically sound but also 

ethically aligned and practically applicable. For instance, addressing ethical concerns such as data privacy 

and informed consent is essential to foster trust in AI-driven healthcare. Similarly, incorporating the 

perspectives of clinicians ensures that AI tools are designed to complement existing workflows, 

enhancing their adoption and utility in real-world clinical settings. 

Looking ahead, the impact of AI on maternal and fetal health has the potential to be transformative. AI 

can enable a paradigm shift from reactive to proactive healthcare by identifying risks early and facilitating 

targeted interventions. Moreover, integrating AI with wearable technologies and telemedicine can extend 

the reach of maternal healthcare to underserved populations, bridging geographical and socioeconomic 

disparities. These advancements are particularly relevant in addressing global challenges such as the high 

prevalence of preterm births in low-resource settings. 

However, realizing the full potential of AI in maternal healthcare requires overcoming key challenges, 

including algorithm bias, lack of standardization, and infrastructural limitations. Efforts to improve the 

diversity of training datasets, establish regulatory frameworks, and invest in digital infrastructure are 

critical to addressing these issues. Additionally, fostering a culture of continuous learning and adaptation 

among healthcare practitioners will be vital for the successful adoption of AI technologies. 

In conclusion, AI holds immense promise in revolutionizing the prediction and management of preterm 

labor. Its ability to harness complex data for accurate and timely risk assessment offers hope for 

improving maternal and fetal health outcomes. Achieving this vision, however, demands a concerted 

effort from diverse stakeholders, emphasizing ethical considerations, equitable access, and technological 

innovation. As the field continues to evolve, AI's role in healthcare is expected to expand, paving the way 

for a future where advanced analytics and personalized care redefine maternal and fetal health on a global 

scale. 

Reference 

[ 1.] Abdollahi, J., Nourimoghaddam, B., & Mirzaei, A. (2023). Diabetes Data Classification using 

Deep Learning Approach and Feature Selection based on Genetic. research square platform llc. 

https://doi.org/10.21203/rs.3.rs-2855804/v1 

https://doi.org/10.21203/rs.3.rs-2855804/v1


 ROLE OF ARTIFICIAL INTELLIGENCE IN RISK PREDICTION OF PRETERM 

LABOR: NARRATIVE REVIEW 

SEEJPH Volume XXV, S2, 2024; ISSN: 2197-5248; Posted : 05-12-2024 

 

 

                                                   1125 | P a g e  

 

 

[ 2.] Anumba, D. O., & Jayasooriya, S. M. (2022). Prenatal Risk Assessment for Preterm Birth in 

Low-Resource Settings: Demographics and Obstetric History (pp. 15–23). springer. 

https://doi.org/10.1007/978-3-031-04462-5_3 

[ 3.] Baishya, D., & Baruah, R. (2022, November 24). Recent Trends in Deep Learning for Natural 

Language Processing and Scope for Asian Languages. 

https://doi.org/10.1109/icaiss55157.2022.10010807 

[ 4.] Biggio, J. R. (2020). Current Approaches to Risk Assessment and Prevention of Preterm Birth-A 

Continuing Public Health Crisis. The Ochsner Journal, 20(4), 426–433. 

https://doi.org/10.31486/toj.20.0005 

[ 5.] Catania, L. J. (2020). 3 - The science and technologies of artificial intelligence (AI). In 

Foundations of Artificial Intelligence in Healthcare and Bioscience (pp. 29–72). elsevier. 

https://doi.org/10.1016/b978-0-12-824477-7.00009-2 

[ 6.] Chandel, D., Rathod, P., Desai, A., & Patel, T. (2020). Socioeconomic, biological and genetic 

factors influencing preterm birth. Asian Pacific Journal of Reproduction, 9(5), 215. 

https://doi.org/10.4103/2305-0500.294663 

[ 7.] Chen, S.-Z., Taciroglu, E., Wang, W.-J., & Feng, D.-C. (2022). Probabilistic Machine-Learning 

Methods for Performance Prediction of Structure and Infrastructures through Natural Gradient 

Boosting. Journal of Structural Engineering, 148(8). https://doi.org/10.1061/(asce)st.1943-

541x.0003401 

[ 8.] Esengönül, M., Marta, A., Beirão, J., Cunha, A., & Pires, I. M. (2022). A Systematic Review of 

Artificial Intelligence Applications Used for Inherited Retinal Disease Management. Medicina, 

58(4), 504. https://doi.org/10.3390/medicina58040504 

[ 9.] Gondane, P., Kumbhakarn, S., Kapat, K., & Maity, P. (2024). Recent Advances and Challenges in 

the Early Diagnosis and Treatment of Preterm Labor. Bioengineering (Basel, Switzerland), 11(2), 

161. https://doi.org/10.3390/bioengineering11020161 

[ 10.] Hespel, A., Basran, P. S., & Zhang, Y. (2022). Artificial intelligence 101 for veterinary diagnostic 

imaging. Veterinary Radiology &amp; Ultrasound, Suppl 63 1(S1), 817–827. 

https://doi.org/10.1111/vru.13160 

[ 11.] Iqbal, J., Subramani, S., Cortés Jaimes, D. C., Sikto, J. T., Lak, M. A., Butt, A. N., Thugu, T. R., 

Shahzad, R., Kaur, P., Arain, M., Hemaida, S., Augustine, M., & Makineni, P. (2023). 

Reimagining Healthcare: Unleashing the Power of Artificial Intelligence in Medicine. Cureus, 

15(9). https://doi.org/10.7759/cureus.44658 

[ 12.] Jeyaraman, M., Yadav, S., Balaji, S., & Jeyaraman, N. (2023). Unraveling the Ethical Enigma: 

Artificial Intelligence in Healthcare. Cureus, 15(8). https://doi.org/10.7759/cureus.43262 

[ 13.] Jin, X., Liu, C., Xu, T., Su, L., & Zhang, X. (2020). Artificial intelligence biosensors: Challenges 

and prospects. Biosensors and Bioelectronics, 165, 112412. 

https://doi.org/10.1016/j.bios.2020.112412 

[ 14.] Khalitova, R. S., Mudrov, V. A., Ziganshin, A. M., & Mukhametdinova, I. G. (2022). Preterm 

birth: the impact of risk factors on pregnancy outcomes. Journal of Obstetrics and Women’s 

Diseases, 71(3), 43–52. https://doi.org/10.17816/jowd108233 

[ 15.] Kusters, R., Nanini, S., Cully, A., Ficher, M., Misevic, D., Komorowski, M., Moulin Frier, C., 

Othmani, A., Sahu, V., Díaz-Rodríguez, N., Soulié Fogelman, F., Quercia, D., Le Cunff, Y., 

Loiseau, P., Wehbi, F., Vie, J.-J., Grizou, J., Palpanas, T., Tupikina, L., … Sebag, M. (2020). 
Interdisciplinary Research in Artificial Intelligence: Challenges and Opportunities. Frontiers in 

Big Data, 3. https://doi.org/10.3389/fdata.2020.577974 

https://doi.org/10.1007/978-3-031-04462-5_3
https://doi.org/10.1109/icaiss55157.2022.10010807
https://doi.org/10.31486/toj.20.0005
https://doi.org/10.1016/b978-0-12-824477-7.00009-2
https://doi.org/10.4103/2305-0500.294663
https://doi.org/10.1061/(asce)st.1943-541x.0003401
https://doi.org/10.1061/(asce)st.1943-541x.0003401
https://doi.org/10.3390/medicina58040504
https://doi.org/10.3390/bioengineering11020161
https://doi.org/10.1111/vru.13160
https://doi.org/10.7759/cureus.44658
https://doi.org/10.7759/cureus.43262
https://doi.org/10.17816/jowd108233
https://doi.org/10.3389/fdata.2020.577974


 ROLE OF ARTIFICIAL INTELLIGENCE IN RISK PREDICTION OF PRETERM 

LABOR: NARRATIVE REVIEW 

SEEJPH Volume XXV, S2, 2024; ISSN: 2197-5248; Posted : 05-12-2024 

 

 

                                                   1126 | P a g e  

 

 

[ 16.] Lee, H., & Yun, S. (2024). Strategies for Imputing Missing Values and Removing Outliers in the 

Dataset for Machine Learning-Based Construction Cost Prediction. Buildings, 14(4), 933. 

https://doi.org/10.3390/buildings14040933 

[ 17.] Lee, K.-S., & Ahn, K. H. (2020). Application of Artificial Intelligence in Early Diagnosis of 

Spontaneous Preterm Labor and Birth. Diagnostics, 10(9), 733. 

https://doi.org/10.3390/diagnostics10090733 

[ 18.] Liu, Y., & Gao, L. (2021). Preterm Labor, a Syndrome Attributed to the Combination of External 

and Internal Factors. Maternal-Fetal Medicine, 4(1), 61–71. 

https://doi.org/10.1097/fm9.0000000000000136 

[ 19.] Lv, Z., Wang, N., Ma, X., Sun, Y., Meng, Y., & Tian, Y. (2022). Evaluation Standards of 

Intelligent Technology based on Financial Alternative Data. Journal of Innovation &amp; 

Knowledge, 7(4), 100229. https://doi.org/10.1016/j.jik.2022.100229 

[ 20.] Mas-Cabo, J., Garcia-Casado, J., Perales, A., Monfort-Ortiz, R., Alberola-Rubio, J., Ye-Lin, Y., 

Martinez-Saez, C., & Prats-Boluda, G. (2020). Electrohysterogram for ANN-Based Prediction of 

Imminent Labor in Women with Threatened Preterm Labor Undergoing Tocolytic Therapy. 

Sensors, 20(9), 2681. https://doi.org/10.3390/s20092681 

[ 21.] Mohammadi Far, S., Shahbakhti, M., Beiramvand, M., & Augustyniak, P. (2023). Prediction of 

Preterm Labor from the Electrohysterogram Signals Based on Different Gestational Weeks. 

Sensors, 23(13), 5965. https://doi.org/10.3390/s23135965 

[ 22.] Omaghomi, T., Odilibe, I., Anyanwu, E., Akomolafe, O., & Elufioye, O. (2024). A 

COMPREHENSIVE REVIEW OF TELEMEDICINE TECHNOLOGIES: PAST, PRESENT, 

AND FUTURE PROSPECTS. International Medical Science Research Journal, 4(2), 183–193. 

https://doi.org/10.51594/imsrj.v4i2.811 

[ 23.] Ozcan, B. B., Dogan, B. E., Patel, B. K., & Banerjee, I. (2023). Artificial Intelligence in Breast 

Imaging: Challenges of Integration Into Clinical Practice. Journal of Breast Imaging, 5(3), 248–
257. https://doi.org/10.1093/jbi/wbad007 

[ 24.] Pan, M.-L., Chen, K.-H., & Chen, L.-R. (2022). Prepregnancy Polycystic Ovary Syndrome as a 

Risk Factor of Subsequent Preterm Labor: A National Population-Based Cohort Study. 

International Journal of Environmental Research and Public Health, 19(9), 5470. 

https://doi.org/10.3390/ijerph19095470 

[ 25.] Pons-Duran, C., Bekele, D., Chan, G. J., Haneuse, S., Wilder, B., Hunegnaw, B. M., & Goddard, 

F. G. (2023). Development of risk prediction models for preterm delivery in a rural setting in 

Ethiopia. Journal of Global Health, 13. https://doi.org/10.7189/jogh.13.04051 

[ 26.] Puaschunder, J. M., Plank, B., & Mantl, J. (2020). Medicine of the Future: the Power of Artificial 

Intelligence (AI) and Big Data in Healthcare. SSRN Electronic Journal, 4(1). 

https://doi.org/10.2139/ssrn.3607616 

[ 27.] Raman, R., Mohan, V., George, R., Ting, D., Ramasamy, K., & Dasgupta, D. (2021). Using 

artificial intelligence for diabetic retinopathy screening: Policy implications. Indian Journal of 

Ophthalmology, 69(11), 2993–2998. https://doi.org/10.4103/ijo.ijo_1420_21 

[ 28.] Rath, S. K., Sahu, M., Bisoy, S. K., Sain, M., & Das, S. P. (2022). A Comparative Analysis of 

SVM and ELM Classification on Software Reliability Prediction Model. Electronics, 11(17), 

2707. https://doi.org/10.3390/electronics11172707 

[ 29.] Roell, G. W., Sathish, A., Wan, N., Cheng, Q., Wen, Z., Tang, Y. J., & Bao, F. S. (2022). A 

comparative evaluation of machine learning algorithms for predicting syngas fermentation 

outcomes. Biochemical Engineering Journal, 186, 108578. 

https://doi.org/10.1016/j.bej.2022.108578 

https://doi.org/10.3390/buildings14040933
https://doi.org/10.3390/diagnostics10090733
https://doi.org/10.1097/fm9.0000000000000136
https://doi.org/10.1016/j.jik.2022.100229
https://doi.org/10.3390/s20092681
https://doi.org/10.3390/s23135965
https://doi.org/10.51594/imsrj.v4i2.811
https://doi.org/10.1093/jbi/wbad007
https://doi.org/10.3390/ijerph19095470
https://doi.org/10.7189/jogh.13.04051
https://doi.org/10.2139/ssrn.3607616
https://doi.org/10.4103/ijo.ijo_1420_21
https://doi.org/10.3390/electronics11172707
https://doi.org/10.1016/j.bej.2022.108578


 ROLE OF ARTIFICIAL INTELLIGENCE IN RISK PREDICTION OF PRETERM 

LABOR: NARRATIVE REVIEW 

SEEJPH Volume XXV, S2, 2024; ISSN: 2197-5248; Posted : 05-12-2024 

 

 

                                                   1127 | P a g e  

 

 

[ 30.] Sari, I. M., Prasetyo, S., Adisasmita, A. C., Amelia, D., & Purnamasari, R. (2020). Effect of 

premature rupture of membranes on preterm labor: a case-control study in Cilegon, Indonesia. 

Epidemiology and Health, 42(1), e2020025. https://doi.org/10.4178/epih.e2020025 

[ 31.] Sarno, L., Neola, D., Carbone, L., Saccone, G., Carlea, A., Miceli, M., Iorio, G. G., Mappa, I., 

Rizzo, G., Girolamo, R. D., D’Antonio, F., Guida, M., & Maruotti, G. M. (2022). Use of artificial 

intelligence in obstetrics: not quite ready for prime time. American Journal of Obstetrics &amp; 

Gynecology MFM, 5(2), 100792. https://doi.org/10.1016/j.ajogmf.2022.100792 

[ 32.] Sergeeva, A. V., Katkova, N. Y., Pokusaeva, K. B., Kovalishena, O. V., Bodrikova, O. I., & 

Bezrukova, I. M. (2020). Clinical and Microbiological Characteristics of the State of Vaginal 

Biocenosis among Patients with Preterm Labor. Epidemiology and Vaccinal Prevention, 19(1), 

51–57. https://doi.org/10.31631/2073-3046-2020-19-1-51-57 

[ 33.] Shukla, A. (2022). Utilizing AI and Machine Learning for Human Emotional Analysis through 

Speech-to-Text Engine Data Conversion. Journal of Artificial Intelligence &amp; Cloud 

Computing, 1–4. https://doi.org/10.47363/jaicc/2022(1)145 

[ 34.] Sileo, F. G., Locatelli, A., Donno, V., Monari, F., Bonati, F., Giuliani, G. A., Inversetti, A., 

Facchinetti, F., Pellegrini, R., & Celora, G. (2022). Screening for Low-Tract Genital Infections in 

Women with Threatened Preterm Labor: Which Role? Gynecologic and Obstetric Investigation, 

87(3–4), 184–190. https://doi.org/10.1159/000525245 

[ 35.] Triantafillou, G., & Minas, M. Y. (2020). Future of the Artificial Intelligence in Daily Health 

Applications. The European Journal of Social &amp; Behavioural Sciences, 29(3), 145–153. 

https://doi.org/10.15405/ejsbs.278 

[ 36.] Tong, L., Isgut, M., Gloster, L., Wang, M. D., Shi, W., Sun, J., Zhong, Y., Lais, P., Giuste, F., & 

Swain, A. (2024). Integrating Multi-Omics Data With EHR for Precision Medicine Using 

Advanced Artificial Intelligence. IEEE Reviews in Biomedical Engineering, 17, 80–97. 

https://doi.org/10.1109/rbme.2023.3324264 

[ 37.] Tosto, V., Giardina, I., Tsibizova, V., & Renzo, G. C. D. (2020). Preterm Birth, From the 

Biological Knowledges to the Prevention: An Overview. Maternal-Fetal Medicine, 2(3), 162–171. 

https://doi.org/10.1097/fm9.0000000000000054 

[ 38.] Tripathi, S., & Musiolik, T. H. (2022). Fairness and Ethics in Artificial Intelligence-Based 

Medical Imaging (pp. 79–90). igi global. https://doi.org/10.4018/978-1-6684-7544-7.ch005 

[ 39.] Vedantam, V. K. (2021). The Survey: Advances in Natural Language Processing using Deep 

Learning*. Turkish Journal of Computer and Mathematics Education (TURCOMAT), 12(4), 

1035–1040. https://doi.org/10.17762/turcomat.v12i4.611 

[ 40.] Williamson, S. M., & Prybutok, V. (2024). Balancing Privacy and Progress: A Review of Privacy 

Challenges, Systemic Oversight, and Patient Perceptions in AI-Driven Healthcare. Applied 

Sciences, 14(2), 675. https://doi.org/10.3390/app14020675 

[ 41.] Yu, C.-C., & Wu, Y. (Leon). (2021). Early Warning System for Online STEM Learning—A 

Slimmer Approach Using Recurrent Neural Networks. Sustainability, 13(22), 12461. 

https://doi.org/10.3390/su132212461 

[ 42.] Zhang, Y., Nasca, C., Galatzer-Levy, I. R., Kulkarni, P. (Param), Chen, Z., & Bigio, B. (2022). 

Modern Views of Machine Learning for Precision Psychiatry. institute of electrical electronics 

engineers. https://doi.org/10.36227/techrxiv.19502131 

[ 43.] Zhou, J., Cao, W., Wang, L., Pan, Z., & Fu, Y. (2022). Application of artificial intelligence in the 

diagnosis and prognostic prediction of ovarian cancer. Computers in Biology and Medicine, 146, 

105608. https://doi.org/10.1016/j.compbiomed.2022.105608 

 

 

https://doi.org/10.4178/epih.e2020025
https://doi.org/10.1016/j.ajogmf.2022.100792
https://doi.org/10.31631/2073-3046-2020-19-1-51-57
https://doi.org/10.47363/jaicc/2022(1)145
https://doi.org/10.1159/000525245
https://doi.org/10.15405/ejsbs.278
https://doi.org/10.1109/rbme.2023.3324264
https://doi.org/10.1097/fm9.0000000000000054
https://doi.org/10.4018/978-1-6684-7544-7.ch005
https://doi.org/10.17762/turcomat.v12i4.611
https://doi.org/10.3390/app14020675
https://doi.org/10.3390/su132212461
https://doi.org/10.36227/techrxiv.19502131
https://doi.org/10.1016/j.compbiomed.2022.105608

