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Abstract: High-risk pregnancies contribute significantly to maternal and perinatal morbidity and mortality worldwide. Advances in 

digital health technologies have introduced wearable maternal monitoring devices as innovative tools for continuous, real-time 

physiological surveillance. These devices enable remote monitoring of maternal and fetal parameters, facilitating early detection of 

complications such as hypertensive disorders, gestational diabetes mellitus, preterm labor, and fetal distress. Wearable technologies 

integrated with artificial intelligence, mobile health platforms, and telemedicine systems have transformed antenatal care by 

enhancing clinical decision-making and promoting patient engagement. This review critically examines the current evidence on 

wearable maternal monitoring devices in high-risk pregnancy, including their types, clinical applications, technological foundations, 

advantages, limitations, ethical considerations, and implications for nursing practice. The article synthesizes recent literature to 

evaluate effectiveness, accuracy, feasibility, and acceptability across diverse healthcare settings. Challenges related to cost, data 

privacy, technological literacy, and regulatory frameworks are discussed. The review also explores future directions, including 

predictive analytics, integration with electronic health records, and personalized maternal care pathways. Wearable maternal 

monitoring represents a paradigm shift in obstetric care, offering opportunities to improve maternal-fetal outcomes, especially in 

resource-constrained settings. However, robust clinical trials, standardized protocols, and interdisciplinary collaboration are essential 

for safe and equitable implementation. 
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Introduction 

High-risk pregnancy refers to conditions in which the 

mother, fetus, or both have an increased likelihood of 

adverse health outcomes before, during, or after delivery. 

Conditions such as preeclampsia, gestational diabetes 

mellitus, placenta previa, preterm labor, multiple gestation, 

maternal cardiac disorders, and chronic hypertension 

significantly elevate risks. According to the World Health 

Organization, complications during pregnancy and 

childbirth remain major contributors to maternal mortality 

globally, particularly in low- and middle-income countries. 

Traditional antenatal care relies on periodic clinical visits 

for assessment of vital signs, fetal well-being, and 

laboratory investigations. While effective in many cases, 

episodic monitoring may fail to detect rapid physiological 

changes occurring between visits. Technological 

advancements in digital health have introduced wearable 

maternal monitoring devices capable of continuous or 

near-continuous surveillance. These devices represent a 

shift from facility-based episodic care to home-based, 

patient-centered monitoring models. 

Wearable maternal monitoring devices are non-invasive or 

minimally invasive technologies worn on the body to 

measure physiological parameters such as blood pressure, 

heart rate, oxygen saturation, glucose levels, uterine 

activity, and fetal heart rate. Integration with smartphone 

applications, cloud-based platforms, and telemedicine 

services allows real-time transmission of data to healthcare 

providers. In high-risk pregnancy, such technology may 
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facilitate early detection of complications, timely 

intervention, and improved outcomes. 

This review aims to provide a comprehensive analysis of 

wearable maternal monitoring devices in high-risk 

pregnancy, synthesizing available evidence regarding 

clinical utility, technological design, benefits, challenges, 

and future implications for obstetric and nursing practice. 

 
Conceptual Framework of Wearable Maternal 

Monitoring 

Wearable health technologies operate within the broader 

domain of digital health and remote patient monitoring. 

These systems typically consist of sensors, data 

processors, wireless communication modules, cloud 

storage, and analytical algorithms. Physiological data are 

captured through biosensors embedded in wearable 

formats such as wristbands, patches, belts, smart clothing, 

or implantable microdevices. 

In high-risk obstetrics, the conceptual framework integrates 

three primary domains: maternal physiological monitoring, 

fetal surveillance, and predictive analytics. Maternal 

parameters include blood pressure trends for preeclampsia 

screening, glucose monitoring for gestational diabetes, and 

heart rate variability as a stress indicator. Fetal monitoring 

may involve wearable Doppler-based devices for heart rate 

tracking. Predictive algorithms analyze longitudinal data to 

identify early warning signs. 

The integration of artificial intelligence enhances risk 

stratification by identifying subtle physiological deviations 

that may precede clinical symptoms. Thus, wearable 

devices transition care from reactive management to 

proactive prevention. 

 
Types of Wearable Maternal Monitoring Devices 

Wearable maternal monitoring technologies vary according 

to function, design, and clinical indication. The following 

table summarizes key categories. 

Table 1: Categories of Wearable Maternal Monitoring 

Devices in High-Risk Pregnancy 
Category Parameters 

Monitored 

Clinical 

Indication 

Examples of 

Technology 

Blood 

Pressure 

Wearables 

Systolic/diastoli

c BP 

Preeclampsi

a, chronic 

hypertension 

Smart cuffs, 

wrist BP 

monitors 

Continuou

s Glucose 

Monitors 

Interstitial 

glucose 

Gestational 

diabetes 

mellitus 

Sensor patches 

with transmitters 

Fetal Heart 

Rate 

Monitors 

Fetal heart rate 

variability 

Fetal 

distress, 

high-risk 

surveillance 

Wearable 

Doppler belts 

Uterine 

Activity 

Sensors 

Contraction 

frequency 

Preterm 

labor 

Abdominal 

electromyograph

y patches 

Multi-

parameter 

Wearables 

HR, SpO₂, 

activity, sleep 

Cardiac 

disorders, 

obesity 

Smart bands 

and maternity 

patches 

Blood pressure monitoring devices are particularly 

valuable in hypertensive disorders of pregnancy. 

Continuous glucose monitors provide real-time glycemic 

trends, reducing the burden of frequent finger-prick testing. 

Wearable fetal monitors allow expectant mothers to assess 

fetal well-being at home, while uterine activity monitors 

detect preterm contractions. Multi-parameter devices 

combine several sensors to provide comprehensive 

physiological insights. 

 
Clinical Applications in High-Risk Pregnancy 

Hypertensive Disorders of Pregnancy 

Hypertensive disorders, including preeclampsia and 

eclampsia, remain leading causes of maternal mortality. 

Regular blood pressure surveillance is essential for early 

detection. Wearable blood pressure monitors allow 

frequent measurements without requiring clinic visits. 

Continuous tracking identifies subtle increases in blood 

pressure trends before severe complications occur. 

Remote data transmission enables healthcare 

professionals to adjust medications promptly and 

recommend hospitalization when necessary. 

Studies indicate that home blood pressure monitoring 

improves patient adherence and reduces hospital 

admissions. Furthermore, early identification of worsening 

hypertension may prevent complications such as placental 

abruption and intrauterine growth restriction. 

Gestational Diabetes Mellitus 
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Gestational diabetes mellitus requires strict glycemic 

control to prevent macrosomia, neonatal hypoglycemia, 

and cesarean delivery. Continuous glucose monitoring 

systems utilize subcutaneous sensors that measure 

interstitial glucose levels every few minutes. Data are 

displayed on smartphones and transmitted to healthcare 

providers. 

Compared to traditional glucometers, wearable glucose 

monitors provide comprehensive glucose trends and 

reduce hypoglycemic episodes. They also enhance 

maternal self-management and dietary compliance. 

Preterm Labor Monitoring 

Preterm birth significantly contributes to neonatal morbidity 

and mortality. Wearable uterine activity monitors use 

electromyography or tocodynamometry to detect 

contraction patterns. Early identification of increased 

uterine activity allows timely medical intervention, including 

administration of tocolytics and corticosteroids. 

Home-based contraction monitoring may reduce 

unnecessary hospital visits while ensuring safety for 

women at risk of preterm labor. 

Fetal Surveillance 

Wearable Doppler devices enable intermittent fetal heart 

rate monitoring outside hospital settings. Continuous fetal 

monitoring has traditionally been limited to intrapartum 

care. Emerging wearable systems provide non-invasive 

fetal electrocardiography and phonocardiography for 

antenatal use. 

Remote fetal monitoring may be particularly beneficial in 

rural or resource-limited settings where access to tertiary 

care is restricted. 

 
Technological Components and Data Integration 

Wearable maternal monitoring devices rely on biosensors 

capable of detecting electrical, mechanical, or biochemical 

signals. These sensors convert physiological signals into 

digital data. Wireless technologies such as Bluetooth and 

Wi-Fi transmit data to mobile applications. Cloud-based 

platforms store and analyze information using machine 

learning algorithms. 

Integration with electronic health records enhances 

continuity of care. Predictive analytics can identify patterns 

associated with adverse outcomes, generating alerts for 

clinicians. Data visualization dashboards improve clinical 

interpretation and decision-making. 

Table 2: Core Technological Components of Wearable 

Monitoring Systems 
Component Function Clinical Relevance 

Biosensors Capture physiological 

signals 

Accurate data 

acquisition 

Wireless 

Modules 

Data transmission Real-time 

monitoring 

Cloud Storage Secure data 

repository 

Longitudinal 

tracking 

AI Algorithms Predictive analytics Early risk detection 

Mobile 

Applications 

User interface Patient 

engagement 

 
Benefits of Wearable Maternal Monitoring 

Wearable technologies offer several advantages in high-

risk pregnancy. Continuous monitoring improves early 

detection of complications and reduces delays in 

intervention. Remote access reduces travel burden for 

pregnant women, particularly in geographically remote 

areas. Increased patient engagement fosters self-

awareness and adherence to treatment regimens. 

Healthcare systems may benefit from reduced hospital 

admissions and optimized resource allocation. Data-driven 

decision-making enhances individualized care plans. 

Moreover, wearable devices support telemedicine models, 

which gained prominence during global health 

emergencies such as the COVID-19 pandemic. 

 
Challenges and Limitations 

Despite promising benefits, wearable maternal monitoring 

devices face several limitations. Device accuracy may vary 

depending on sensor quality and proper usage. False-

positive alerts can increase anxiety and unnecessary 

hospital visits. Data overload may overwhelm healthcare 

providers without efficient filtering algorithms. 

Cost remains a significant barrier, especially in low-income 

settings. Regulatory approval and standardization of 

devices are still evolving. Ethical concerns related to data 

privacy and cybersecurity require robust safeguards. 
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Technological literacy and user training are essential for 

effective implementation. 

Interoperability between wearable platforms and hospital 

information systems remains a challenge. Additionally, 

long-term clinical outcome data are limited, highlighting the 

need for large-scale randomized controlled trials. 

 
Implications for Nursing Practice 

Obstetric and maternal health nurses play a critical role in 

implementing wearable monitoring technologies. Nurses 

are responsible for patient education, device training, 

interpretation of transmitted data, and coordination of care. 

Remote monitoring expands the scope of nursing practice 

into digital health management. 

Nurses must develop competencies in informatics, 

telehealth communication, and data analysis. Counseling 

skills are essential to address patient concerns regarding 

device use and privacy. Furthermore, nurses advocate for 

equitable access to digital health innovations. 

Integration of wearable monitoring into antenatal care 

protocols requires interdisciplinary collaboration among 

obstetricians, midwives, biomedical engineers, and health 

informatics specialists. 

 
Ethical and Legal Considerations 

Ethical considerations include informed consent, 

confidentiality, and equitable access. Data encryption and 

secure servers are essential to prevent breaches. 

Regulatory authorities must establish guidelines for device 

safety, accuracy, and quality control. 

Legal accountability in case of device malfunction or 

missed alerts remains a complex issue. Clear protocols 

and defined responsibilities are necessary to ensure 

patient safety. 

 
Future Directions 

Future advancements may include integration of wearable 

devices with predictive artificial intelligence models 

capable of forecasting complications before clinical 

manifestation. Development of non-invasive continuous 

fetal monitoring technologies with improved accuracy is 

underway. 

Personalized risk prediction models based on big data 

analytics could revolutionize antenatal care. Integration 

with national maternal health programs may expand 

access in low-resource settings. 

Collaborative research initiatives and standardized clinical 

guidelines will be crucial for sustainable adoption. 

Wearable maternal monitoring devices hold potential to 

transform obstetric care from reactive to preventive 

paradigms. 

 
Conclusion 

Wearable maternal monitoring devices represent a 

transformative innovation in high-risk pregnancy care. By 

enabling continuous physiological surveillance, early risk 

detection, and remote clinical oversight, these 

technologies enhance maternal-fetal safety and promote 

patient-centered care. While challenges related to cost, 

regulation, accuracy, and data privacy remain, ongoing 

technological advancements and interdisciplinary 

collaboration offer promising solutions. 

For healthcare systems striving to reduce maternal 

morbidity and mortality, wearable monitoring technologies 

provide a valuable adjunct to traditional antenatal care. 

Continued research, standardized implementation 

strategies, and strong nursing leadership are essential to 

realize their full potential in improving high-risk pregnancy 

outcomes. 
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