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ABSTRACT  

 
This study explores the application of mHealth technologies in antenatal care for high-risk pregnancies in developing 

countries, emphasizing their potential to enhance maternal health service quality. By leveraging the PRISMA-ScR 

checklist and PCC framework, a scoping review of 858 articles from PubMed, ScienceDirect, EBSCO, and Google 

Scholar identified 13 relevant studies. Key themes include the types of mHealth utilized (mobile apps, SMS, phone calls, 

and web-based platforms), their benefits (screening, monitoring, health education, and complication reduction), 

improvements in antenatal care (innovative care models, increased visit frequency, reduced risks, and better pregnancy 

outcomes), and their role in supporting high-risk pregnancies (emotional support, risk education, and clinical decision-

making). The findings highlight mHealth's potential to address healthcare disparities and provide cost-effective solutions 

in resource-constrained settings. Moreover, mHealth offers promising contributions to achieving maternal health-related 

Sustainable Development Goals (SDGs) by 2030, notably by improving access to quality care, reducing maternal and 

neonatal risks, and mitigating healthcare inequities. However, further research is required to evaluate the long-term 

effects, scalability, and sustainability of mHealth initiatives in the developing countries.  
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ABSTRAK  

 
Penelitian ini mengeksplorasi penerapan teknologi mHealth dalam perawatan antenatal untuk kehamilan berisiko tinggi 

di negara-negara berkembang, dengan menekankan potensinya dalam meningkatkan kualitas layanan kesehatan maternal. 

Scoping review ini menggunakan PRISMA-ScR checklist dan kerangka kerja PCC. Sebanyak 858 artikel yang diperoleh 

dari PubMed, ScienceDirect, EBSCO, dan Google Scholar dianalisis, dan 13 studi yang relevan berhasil diidentifikasi. 

Tema utama yang ditemukan mencakup jenis teknologi mHealth yang digunakan (aplikasi seluler, SMS, panggilan 

telepon, dan platform berbasis web), manfaat (skrining, pemantauan, edukasi kesehatan, dan upaya mengurangi  

komplikasi), peningkatan kualitas asuhan antenatal (model asuhan inovatif, peningkatan frekuensi kunjungan, upaya 

penurunan risiko, dan hasil kehamilan yang lebih baik), serta peran mHealth dalam mendukung kehamilan berisiko tinggi 

(dukungan emosional, edukasi risiko tinggi, dan pengambilan keputusan klinis). Temuan ini menyoroti potensi mHealth 

dalam mengatasi kesenjangan layanan kesehatan dan menyediakan solusi yang hemat biaya di daerah dengan sumber 

daya terbatas. Selain itu, mHealth menawarkan kontribusi yang menjanjikan dalam mencapai Sustainable Development 

Goals (SDGs) terkait kesehatan maternal pada tahun 2030, terutama dengan meningkatkan akses ke layanan berkualitas, 

mengurangi risiko maternal dan neonatal, serta mengatasi kesenjangan layanan kesehatan. Namun, penelitian lebih lanjut 

diperlukan untuk mengevaluasi dampak jangka panjang, skalabilitas, dan keberlanjutan inisiatif mHealth di negara 

berkembang. 

 

Kata kunci: mHealth; Telemedicine; Kesehatan Ibu; Kehamilan Berisiko Tinggi; Negara Berkembang 

 

 

 

INTRODUCTION  

 

Risk is defined as "the possibility of harm, loss, injury, or other adverse consequences". Generally, it 

refers to the potential or likelihood of experiencing loss. Thus, when healthcare providers refer to a 

"high-risk pregnancy," they describe a scenario where the pregnant woman, fetus, or both face a 

higher probability of complications, adverse events, or negative outcomes during or after pregnancy 

and birth compared to a low-risk or uncomplicated pregnancy (Scrimshaw S & Backes, 2020). 

 

High-risk pregnancies are linked to a heightened risk of maternal mortality. In 2020, approximatelyi 

287,000i womeni diedi duringi pregnancyi andi childbirth.i Nearlyi 95%i ofi thesei maternali deathsi 

occurredi ini low-i andi lower-middle-incomei countries,i andi thei majorityi werei preventablei 

(WHO et al., 2023). In Nepal, women with high-risk pregnancies were 4.2 times more likely to 

experience severe maternal morbidity during childbirth (Rajbanshi et al., 2020). Nearly half of all 

pregnancies in India have one or more high-risk factors, which is a matter of concern (Kuppusamy et 

al., 2023). Factors such as low family income and maternal illiteracy (Win et al., 2024; Mehboob et 

al., 2021), limited access to healthcare facilities, particularly in rural areas, contribute to delays in 

receiving essential care (Mehboob et al., 2021; Okonofua, 2021) , and the shortage of trained 

healthcare providers as well as the quality of maternal healthcare services (Mehboob et al., 2021) 

exacerbate the situation. In this context, mHealth technology can serve as a crucial solution to support 

early detection, monitoring, and pregnancy education for high-risk populations. Ini Indonesia,i 

maternali mortalityi declinedi fromi 390i toi 189i peri 100,000i livei birthsi betweeni 1991i andi 

2020.i Thisi figurei isi closei toi thei RPJMNi 2024i targeti ofi 183i peri 100,000i livei births.i 

Despitei thei downwardi trend,i furtheri effortsi arei necessaryi toi acceleratei thei reductioni ofi thei 

maternali mortalityi ratei toi meeti thei SDGi targeti ofi 70i peri 100,000i livei birthsi byi 2030i 

(Kemenkes RI, 2023). 

 

Antenatal Care (ANC) is any activity and/or ai seriesi ofi activitiesi carriedi outi fromi thei 

conceptioni periodi toi beforei thei starti ofi thei labori processi thati isi comprehensivei andi qualityi 

andi isi providedi toi alli pregnanti womeni (Kemenkes RI, 2020). Antenatal care is vital for 

preventing and detecting health issues in high-risk pregnancies. Early detection, regular health 
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monitoring, education, and prompt medical intervention can significantly lower the risk of 

complications, thereby enhancing maternal and infant health outcomes.  

 

In low-resource environments, identifying high-risk pregnancies is often difficult due to insufficient 

national resources and weak health system infrastructure. However, mobile health (mHealth) 

technology has shown promise in enhancing antenatal care in these areas (Mishra et al., 2023). Mobile 

and wireless technologies have the potential to revolutionize healthcare delivery globally. With over 

7 billion mobilei phonei subscribersi worldwide,i morei thani 70%i ofi whomi arei ini low-ori middle-

incomei countries,i mobilei phonesi arei morei accessiblei thani cleani wateri ini manyi regionsi 

(WHO, 2023). Ini recenti years,i thei globali healthcarei landscapei has shifted significantly toward 

digitalization, with telemedicine playing a central role. This change has been especially impactful in 

developing countries (Rerey et al., 2023). mHealth interventions have shown promise in enhancing 

antenatal care for high-risk pregnancies. By making prenatal care more accessible and offering 

necessary support to pregnant women, mHealth cani significantlyi improvei thei healthi andi well-

beingi ofi bothi individualsi andi communitiesi (Kusyanti et al., 2022).  

 

Several previous reviews on the use of mHealth in developing countries have explored mHealth 

interventions for monitoring the physiological aspects of antenatal care among pregnant women 

(Mishra et al., 2023), mHealth interventions specifically for high-risk pregnant women with pre-

eclampsia and eclampsia (Feroz, Afzal, et al., 2022), effect of mHealthi interventioni oni increasingi 

antenatali carei visitsi andi skilledi birthi attendance (Rahman et al., 2022), and mHealth's role in 

perinatal depression (Dosani et al., 2020) . Based on existing reviews, this study takes a different 

objective by mapping research findings on the role of mHealth (mobile health)-based technologies in 

antenatal care for high-risk pregnancies in developing countries. Through a deeper understanding of 

the potential of this technology, it is hoped that more effective solutions can be found to improve the 

quality of maternal health services, particularly for high-risk pregnant women in these regions. The 

knowledge gap regarding the effectiveness and efficiency of mHealth in such settings includes the 

lack of empirical evidence on its impact on maternal and neonatal health outcomes, limited integration 

into national healthcare systems, and insufficient attention to the sustainability and costs of long-term 

implementation. By providing more targeted evidence, this study aims to support the development of 

evidence-based policies, drive innovation in antenatal care services, and strengthen clinical practices 

to reduce maternal mortality rates in developing countries. 
 

METHOD 

 

This research employs the Scopingi Reviewi method,i ai typei ofi knowledgei synthesisi thati 

systematicallyi andi iterativelyi identifiesi andi synthesizesi existingi ori emergingi literaturei oni ai 

specifici topic (Thomas et al., 2017). Scopingi reviewsi arei consideredi "exploratoryi projects"i thati 

systematicallyi mapi thei existingi literaturei oni ai topic.i Theyi identifyi keyi concepts,i theories,i 

sourcesi ofi evidence,i andi researchi gapsi (Peters et al., 2020).  

 

The steps followed in this research are adapted from Arkseyi andi O'Malley,i Danieli Levac,i andi 

Susannei Mak.i Theyi includei identifyingi thei researchi question,i findingi relevanti studies,i 

selectingi studies,i chartingi thei data,i andi theni collating,i summarizing,i andi reportingi thei results 

(Levac et al., 2010; Mak & Thomas, 2022; Malley, 2005).  

Step 1: Identifying the review question or focus of the review 

This study utilized ai PCC framework (Population, Concept, Context).i This framework was used to 

define the research focus, encompassing: Population (pregnant women with high-risk pregnancies), 

Concept (utilization of mHealth technologies in antenatal care), and Context (developing countries). 

This framework enables researchers to systematically explore how mHealth technologies can 
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contribute to improving antenatal care services for high-risk populations in developing countries. The 

combination of PRISMA-ScR and PCC provides a robust methodological foundation to ensure the 

quality and reproducibility of this study. Articles were searched acrossi multiplei databases,i 

includingi PubMed,i ScienceDirect,i EBSCO,i andi thei searchi enginei Googlei Scholar.i Thei 

keywordsi usedi werei “m-health”i ORi mhealthi ORi ehealthi ORi “mobilei health”i ORi 

telemedicinei ANDi “antenatali care”i ORi “prenatali care”i ORi “high-risk pregnancanc*” OR “high 

risk pregnanc*. 

Step 2: Identifying relevant studies 

The article selection process was carried out systematically to ensure the quality and relevance of the 

data used. The inclusion criteria consisted of original articles published between 2019 and 2023, 

articles focused on the role of mHealth technologies in high-risk pregnancies, full-text articles, 

articles written in English or Indonesian. Exclusion criteria included review, protocol, report, and 

opinion articles. Thirteen articles met these criteria and were critically appraised using the Joanna 

Briggs Institute (JBI) methodology. 

Step 3: Article selection 

The search across three databases and one search engine yielded 858 articles: 379 from PubMed, 7 

from EBSCO, 271 from Science Direct, and 201 from Google Scholar. Initial screening was 

performed using Zotero and Rayyan, filtering the articles by title, resulting in 796 irrelevant articles 

and 6 duplicates. Subsequently, 57 articles were screened according to the inclusion criteria, leading 

to 13 relevant articles for this scoping review. These articles were then analyzed usingi thei Joannai 

Briggsi Institutei (JBI)i Criticali Appraisali Tools.i Thei searchi processi isi documentedi ini thei 

followingi PRISMA-ScRi flowi chart: 

 

 

Figure 1. PRISMA-ScR Flowchart 
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The PRISMA-ScR framework was selected as it aligns with the objectives of this study, which are to 

map existing literature, identify knowledge gaps, and present evidence in a structured manner. This 

framework provides comprehensive guidelines for conducting scoping reviews, ensuring 

transparency and accountability throughout the research process. 

 

Step 4 : Identifying relevant studies 

The data was combined using data charting which includes author, year, country, aim of research, 

methodi ofi datai collection,i andi researchi findings.i Datai mappingi wasi conductedi ini 

consultationi withi thei secondi author,i andi thei resultsi arei presentedi ini Tablei 1. 

Table 1. Data Charting 

Author, 

country 

Aim of Research Method of Data Collection Research Findings 

(Bola et 

al., 2022) 

Nigeria 

 

Assess and compare 

the rates of maternal 

mortalityi andi 

morbidityi ini Benuei 

State,i Nigeria. 

Cohort study/ included data 

collection of all Communityi 

Maternali Dangeri Scorei 

(CMDS)i variables.i Thei 

respondentsi werei womeni whoi 

receivedi antenatali carei ini 

Gbokoi betweeni 2015-2017i 

andi 2020-2021,i withi noi 

exclusioni criteria. 

The CMDS is more efficient in data 

acquisition and assessment, allowing 

for real-time risk identification. 

(Bogale 

et al., 

2020) 

West 

Bank 

and 

Gaza 

 

Describe the planning, 

creation, and 

assessment of Targeted 

Client Communication 

(TCC) interventions, 

which are guided by 

theory and 

automatically 

generated from 

maternal and child 

health records. 

Qualitative method/ data 

collection through interviews / 

Respondents of this study 

consisted of 18 pregnant women, 

4 doctors, and 4 nurses. 

To increase ANC utilization and 

address pregnant women's knowledge 

gaps, researchers developed text 

messages that can be followed up with 

users using the recommended 

message framing model. 

(Tian et 

al., 2021) 

China 

 

 

To assess the 

effectiveness of using 

WeChat group chats 

for Blood Glucose 

(BG) management in 

comparison to standard 

clinical prenatal care 

for women with 

Gestational Diabetes 

Mellitus (GDM). 

Randomizedi Controli Triali 

method/data collection via 

WeChat chat and control 

group/Research respondents 

totaled 125 women. 

Instanti messagingi platformsi suchi 

asi WeChat,i usedi fori healthi 

educationi andi lifestylei 

interventionsi ini Chinai arei likelyi 

toi bei morei effectivei fori 

controllingi bloodi sugari levelsi 

compared to standard prenatal clinical 

care alone. 

(Moham

madian 

et al., 

2023) 

Iran 

 

Examining the effects 

of health coaching in 

preventing gestational 

diabetes mellitus 

(GDM) among 

overweight pregnant 

women. 

Quasi Experiment Method/ Data 

collection through survey / 

Research respondents totaled 64 

women. 

Thei incidencei ratei ofi Gestationali 

Diabetesi Mellitusi (GDM) was 

24.1% in both the control and 

intervention groups. Post-survey 

results indicated a greater reduction in 

Gestationali Weighti Gaini (GWG)i 

ini thei coachingi groupi comparedi 

toi thei controli group from pre-trial 

(T0) to post-trial (T1). 

(Guo et 

al., 2021) 

China 

 

 

 

To assess the 

effectiveness of 

combined online and 

offline medical care 

management for 

Randomized Controlled Trial 

Method/ Data collection through 

control group / Study 

respondents amounted to 140 

patients with gestational 

diabetes. 

Overall, integrated online-offlinei 

medicali carei managementi 

effectivelyi enhancedi bloodi glucosei 

levels,i mentali state,i self-

managementi behaviors,i qualityi ofi 
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individuals with 

gestational diabetes. 

life,i andi pregnancyi outcomesi ini 

patientsi withi gestationali diabetes. 

(Feng et 

al., 2023) 

China 

Evaluate the effect of a 

smartphone 

application aimed at 

controlling pregnancy 

weight gain on 

caesarean section rates 

among overweight and 

obese women. 

Randomizedi Controlledi Triali 

Methode/ Data collection through 

control group / Study respondents 

amounted to 260 overweight 

pregnant women. 

Smartphone-assistedi weighti controli 

may help lower caesarean section 

rates by effectively managing 

pregnancy weight gain. 

(Venkat

eswaran 

et al., 

2022) 

 

West 

Bank 

Palestine 

Compare the quality of 

antenatal care in clinics 

utilizing e-Registry 

with those relying on 

paper-based records. 

Cluster Randomized Controlled 

Trial Method / Data collection 

using e-Registry / The study was 

conducted in 133 primaryi healthi 

carei clinicsi ini thei Westi Bank,i 

Palestine. 

Clinical decision support for antenatal 

care within the e-Registry 

outperformed in most process 

outcomes but did not impact adverse 

health outcomes. Digital health 

interventions targeting attendance 

gaps could enhance effective antenatal 

care coverage. 

(Valenci

a et al., 

2023) 

Colombi

a 

To assess the usability 

and patient satisfaction 

of the application 

designed to assist in 

managing high-risk 

obstetric patients. 

Prospective Observational 

Method/ Data collection through 

survey / Research respondents 

totaled 62 patients.   

Thei Informationi Systemsi Usabilityi 

Questionnairei (CSUQ) results 

indicated patient acceptance of the 

application across global scores and 

various domains, including Systemi 

Utilityi (SYSUSE),i Informationi 

Qualityi (INFOQUAL),i andi 

Interfacei Qualityi (INTERKUAL).i 

Thei satisfactioni surveyi alsoi 

showedi positivei resultsi overalli 

andi byi domain. 

(Moham

ed et al., 

2023) 

Egypt 

To assess the impact of 

Tele-nursing 

guidelines on the 

knowledge of women 

with gestational 

diabetes during the 

COVID-19 pandemic. 

Quasy-experiment method / data 

collection through questionnaires 

and interviews / Research 

respondents totaled 50i pregnanti 

womeni withi gestationali 

diabetes.  

Tele-nursingi guidelinesi 

significantlyi enhancedi women'si 

knowledgei ofi gestationali diabetesi 

mellitusi andi theiri self-carei 

managementi skills. 

(Ayatoll

ahi et 

al., 2019) 

Iran 

 

To compare the 

feasibility of using 

web-based and mobile-

based technologies for 

managing high-risk 

pregnancies. 

Cross sectional method/ Data 

were collected through 

questionnaires/ Respondents of 

this study were 60 midwives and 

43 obstetricians. 

Results indicated that midwives 

(p=0.001)i andi gynecologistsi 

(p=0.003)i generallyi foundi mobile-

basedi technologyi morei feasiblei 

thani web-basedi technologyi fori 

managingi high-riski pregnancies. 

(Feroz, 

De Vera, 

et al., 

2022) 

Pakistan 

To investigate the 

telemedicine needs of 

pregnant women at 

high risk of pre-

eclampsia in Karachi, 

Pakistan.. 

Descriptive and interpretative 

Qualitative Method/Data 

collected through 

interviews/resources totaling 15 

pregnanti womeni andi 21i keyi 

informants. 

Both pregnanti womeni andi 

healthcarei providersi recognizei thei 

benefitsi ofi thei telemedicinei 

program,i suchi asi earlyi detectioni 

ofi pregnancyi complications,i 

prompti treatment,i convenience,i 

cost-effectiveness,i increasedi 

empowermenti ini accessingi healthi 

services,i continuityi ofi care,i andi 

reducedi pregnancy risks. 

(Zhu et 

al., 2019) 

China 

To examine the role of 

combining usual care 

with telemedicine in 

managing high-risk 

pregnancies. 

Retrospective study method/ 

Datai werei collectedi fromi 

Hangzhoui Maternityi Hospitali 

betweeni Octoberi 2012i andi 

Septemberi 2016/i 93,465i 

respondentsi ini thei usuali carei 

groupi andi 134,884i ini thei 

telemedicinei group.. 

The group that received telemedicine 

services had significantly more 

prenatal visits than the usual care 

group. Despite having a higher 

proportion of high-risk women, the 

telemedicine group saw a reduction in 

maternal mortality rates. 
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(Özkan 

Şat & 

Yaman 

Sözbir, 

2021) 

Turkey 

To examine how 

pregnant women used 

mobile apps to access 

health information and 

services during the 

COVID-19 pandemic. 

Cross sectional method 

(descriptive)/ Data collection 

through questionnaires / 

Respondents amounted to 376 

pregnant women. 

The pandemic has impacted 

pregnancy stress and pregnant 

women's use of health mobile apps. 

Mobile apps can be a commonly used 

prenatal follow-up tool during the 

COVID-19 pandemic. 

 

RESULTS AND DISCUSSION 

Table 2. Theme and Sub Theme 

Theme Subtheme Studies Practical Implications 

Types of mHealth Mobile applications, 

SMS, phone calls, and 

web-based systems. 

(Bola et al., 2022; Bogale et al., 

2020; Tian et al., 2021; 

Mohammadian et al., 2023; Guo et 

al., 2021; Feng et al., 2023; 

Venkateswaran et al., 2022; 

Valencia et al., 2023; Mohamed et 

al., 2023; Ayatollahi et al., 2019; 

Feroz, De Vera, et al., 2022; Zhu 

et al., 2019; Özkan Şat & Yaman 

Sözbir, 2021) 

Improves access and 

sustainability of 

antenatal care services in 

developing countries 

Benefits of mHealth Screening, monitoring 

maternal conditions, 

health education, and 

reducing complications. 

(Bola et al., 2022; Bogale et al., 

2020; Tian et al., 2021; 

Mohammadian et al., 2023; Guo et 

al., 2021;  Venkateswaran et al., 

2022) 

 

Reduces complications 

and increases maternal 

engagement in 

healthcare. 

Improvement in ANC 

Quality 

Innovative care models, 

increased ANC visits, 

reducing risk, 

improving  pregnancy 

outcome and the 

completeness of 

antenatal records 

(Bogale et al., 2020; Guo et al., 

2021; Feng et al., 2023; 

Venkateswaran et al., 2022; 

Valencia et al., 2023; Feroz, De 

Vera, et al., 2022; Zhu et al., 2019; 

Özkan Şat & Yaman Sözbir, 2021) 

Enhances healthcare 

efficiency and 

compliance with ANC 

among pregnant women. 

Support for High-Risk 

Pregnancies 

Emotional support, 

education on risk signs, 

and clinical decision-

making assistance. 

(Venkateswaran et al., 2022; 

Özkan Şat & Yaman Sözbir, 2021) 

Addresses psychological 

barriers and enhances 

maternal self-

management. 

 

 

Types of mHealth 

The mHealth apps used in antenatal care in developing countries found in this review include the use 

of apps to identify high-risk (Bola et al., 2022), maintenance monitoring and management (Ayatollahi 

et al., 2019; Feng et al., 2023; Guo et al., 2021; Tian et al., 2021), periodic text messages/short 

messagei servicei (SMS) (Bogale et al., 2020),  periodic phone calls (Mohamed et al., 2023; 

Mohammadian et al., 2023), and web-based systems (Ayatollahi et al., 2019). This is in line with 

previous research which states that some of the mHealth applications that have beeni usedi includei 

SMSi messaging,i smartphone/PDAi applications,i andi telemonitoringi approachesi involvingi fetali 

hearti ratei monitoringi combinedi withi uterinei contractionsi ini pregnanciesi withi complications, 

thus enabling remote monitoring in high-risk pregnancies. These applications have also been used in 
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both developed and developing countries, with a large number of studies conducted in developing 

countries (Abaza & Marschollek, 2017).  

 

Of all the types of mHealth mentioned, the use of mobile apps is the most widely used, which is 

related to the growing popularity ofi mobilei phonesi andi mobile-basedi technologiesi thati arei 

accessiblei toi manyi people.i Ini addition,i manyi mobile-basedi applicationsi havei beeni developedi 

ini thei healthi fieldi andi manyi peoplei arei familiari withi thisi typei ofi technology.i However,i 

despitei thei developmenti ofi technology,i adequatei attentioni musti bei paidi toi variousi aspectsi 

toi preventi undesirablei outcomes.i Futurei researchi isi neededi toi designi andi implementi mobile-

basedi applicationsi andi testi thei effectivenessi ofi usingi thisi technologyi toi monitori high-riski 

pregnanciesi comparedi toi usingi traditionali face-to-facei visitsi (Ayatollahi et al., 2019).  

These technologies have proven to be effective in improving health services and overcoming financial 

constraints, which are major barriers to delivering health services in developing countries (Nguyen et 

al., 2022). Although this technology holds promise for improving health services in developing 

countries, iti isi recommendedi toi conducti morei large-scalei clinicali trialsi withi comprehensivei 

objectivesi fori futurei researchi toi drawi strongeri conclusionsi abouti thei effectivenessi ofi 

mHealthi interventionsi ini improvingi antenatali carei ini developingi countriesi (Hoque et al., 2020; 

Nguyen et al., 2022). The use of mobile applications and other communication technologies, such as 

SMS or phone calls, facilitates access to antenatal services in areas with limited healthcare 

infrastructure. Future research should focus on cost-effectiveness and system interoperability to 

ensure the sustainability of this technology in developing regions. 

 

Benefits of mHealth for high-risk pregnancies 

Mobile health developed as a high-risk screening function (Bola et al., 2022; Venkateswaran et al., 

2022), monitoring of gestational diabetes (Bogale et al., 2020; Guo et al., 2021; Mohammadian et al., 

2023; Tian et al., 2021), and provide education on high-risk pregnancy care management (Guo et al., 

2021). This aligns with other studies that indicate the benefits of mHealth in pregnancy, including 

enhancingi pregnanti women'si knowledgei andi educationi regardingi high-riski pregnancyi carei 

management.i Thei mHealthi appi cani helpi womeni understandi howi toi managei theiri conditioni andi reducei 

thei riski ofi complications,i helpingi pregnanti womeni makei informedi decisionsi abouti theiri healthi andi 

well being (Kusyanti et al., 2022). 

 

A study ini rurali Indiai assessedi thei SMART-Healthi Pregnancyi platform,i ai clinicali decisioni supporti 

systemi fori high-riski pregnanti women.i Thisi platformi wasi usedi fori screening,i referral,i andi counselingi 

fori high-riski pregnancyi conditions,i aimingi toi enhancei thei healthi ofi rurali womeni whoi arei especiallyi 

vulnerablei duei toi limitedi healthi literacyi andi accessi to healthcare services (Nagraj et al., 2023). 

Another benefit of mHealth services is that it helps to track pregnancies and encourage more antenatal 

visits, which are crucial for monitoring maternal and fetal health (Bawadi et al., 2023). In general, 

mobilei healthi (mHealth)i applicationsi havei beeni widelyi usedi ini developing countries to improve 

greater healthcare access where traditional healthcare infrastructure is limited and help lower the cost 

of healthcare delivery, making it more affordable (Davey et al., 2014). Thisi isi consistenti withi currenti 

researchi whichi suggestsi thati mHealthi interventionsi havei thei potentiali toi improvei accessi toi obstetrici 

servicesi throughi appsi thati helpi pregnanti womeni andi healthcarei providersi communicate and monitor 

their health during pregnancy. mHealth technologies are increasingly being used to increase 

accessibility of services and improve maternal and fetal health (Mishra et al., 2023). 

 

mHealth can be used to change behaviors towards preventive healthcare actions, ultimately improving 

health outcomes in vulnerable/at-risk populations. Another benefit is that it enhances the availability 

of decision support information for healthcare providers, leading to more informed care and treatment 

decisions. mHealth (mobile app-based) can also be used as a research tool fori householdi surveys,i 

clinicali trials,i surveillance,i andi spatiali ori geographici datai collection,i therebyi supportingi publici healthi 
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research and interventions (Davey et al., 2014). Other studies have demonstrated that mHealth 

technologies enhance health outcomes in developing countries, including improved maternal and 

infant medication adherence, higher immunization rates, and better infectious disease prevention 

(Kruse et al., 2019).  

 

Thei potentiali ofi mHealthi toi enhancei healthcarei delivery and health outcomes in developing countries 

is widely acknowledged. mHealth services can save time and provide better coverage, and improve 

interactions between patients and healthcare providers, especially in low-resource settings (Nguyen 

et al., 2022). One type of mHealth currently in use is Homebased Telemonitoring of maternal and 

fetal well-being parameters,i suchi asi bloodi pressurei andi fetali hearti rate, can be performed using a 

wireless portable device, allowing pregnant women to remain in a private and comfortable 

environment. mHealth can reduce clinic costs by facilitating remote monitoring and self-

management, leading to better access to healthcare services and improved patient satisfaction (Van 

Den Heuvel et al., 2020). 

 

While mHealth applications offer significant benefits, there are also challenges to their successful 

implementation and expansion in developing countries, including barriers related to technology 

infrastructure, interoperability, and evaluation standards (Hoque et al., 2020). Policymakers should 

prioritize integrating mHealthi interventionsi intoi maternali healthi servicesi ini developingi countries.i 

Theyi musti ensurei thesei interventionsi arei cost-effective,i accessible,i andi sustainable,i andi thati 

healthcarei workers receive proper training for effective implementation (Mishra et al., 2023). This 

technology has been proven to enhance early detection and management of pregnancy complications, 

contributing to a reduction in maternal mortality rates. However, longitudinal evaluations are needed 

to assess the long-term impact of mHealth on pregnancy outcomes. 

 

Antenatal Care Quality Improvement  

Thei integrationi ofi mHealthi intoi antenatali carei ini high-riski pregnanciesi isi creatingi innovativei modelsi 

ofi antenatali carei ini developingi countries (Ayatollahi et al., 2019; Bogale et al., 2020; Feng et al., 2023; 

Guo et al., 2021; Özkan Şat & Yaman Sözbir, 2021; Venkateswaran et al., 2022; Zhu et al., 2019), 

improving pregnancy outcomes (Feng et al., 2023), reduce risk, and increase ANC visit rates 

(Ayatollahi et al., 2019; Feroz, De Vera, et al., 2022; Zhu et al., 2019).  

 

Thei Pregnancyi andi Newborni Diagnostici Assessmenti (PANDA),i ani mHealth-basedi systemi ini 

Madagascar,i demonstratesi potentiali toi improvei thei standardi ofi antenatali carei (ANC),i standardizei 

ANCi visits,i changei provideri behavior, boost the chances of women returning for follow-up visits, and 

promote early ANC attendance during pregnancy (Benski et al., 2020). The mHealth intervention for 

pregnant women led to increased use of maternal and infant services, as evidenced by higher antenatal 

care attendance, greater utilization of facility services, improved delivery attendance, and increased 

vaccination rates (Sondaal et al., 2016)  

 

A five-year cross-sectional study in Madagascar used mHealthi toi providei antenatali carei toi pregnanti 

womeni ini rurali areas,i demonstratingi thati thei mHealthi interventioni significantlyi improvedi thei qualityi 

ofi care.i Additionally,i ai qualitativei studyi investigatedi thei experiencesi ofi womeni receivingi mHealth-

supportedi antenatali carei ini ai village, uncovering that the intervention enhanced access to care and 

offered valuable information (Arnaert et al., 2019). 

 

mHealth used to monitor antenatali carei ini pregnanti womeni ini low-i andi middle-incomei countriesi hasi 

proveni effectivei ini improvingi thei completenessi ofi antenatal care andi increasingi thei numberi ofi 

antenatal care visits (Mishra et al., 2023). Additionally, mHealth is linked to a significant 

improvement in the completion of antenatal records (Feroz et al., 2017). The mHealth intervention 
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was associated with significant enhancements in thei completenessi ofi antenatali recordsi andi ani increasei 

ini thei numberi ofi antenatali carei visits (Kusyanti et al., 2022).i Overall,i thesei studiesi demonstratei 

thati the integration of mHealth into antenatal care for high-risk pregnancies has significantly 

improved care quality, pregnancy outcomes, and antenatal visit rates in developing countries. By 

creating innovative care models, mHealth addresses challenges in low-resource settings, enhancing 

access to services, promoting early ANC attendance, and improving the completeness of antenatal 

records. These interventions not only facilitate the utilization of maternal and infant services but also 

provide valuable emotional support and education for pregnant women, empowering them to actively 

participate in their care. Further studies should focus on scaling mHealth solutions, ensuring 

sustainability, and optimizing their impact through cost-effective and culturally adapted approaches. 

 

Support for High-Risk Pregnancies 

Besides serving as a tool for screening, monitoring, and even care management in high-risk 

pregnancies, mHealth also provides support to high-risk pregnant women in the form of mental health 

support (Özkan Şat & Yaman Sözbir, 2021), clinical decision support (Venkateswaran et al., 2022).  

Severali studiesi havei showni thati mHealthi cani supporti high-risk pregnant women in developing 

countries by providing mental health support, clinical decision support, and education on high-risk 

signs and symptoms, as well as self-care management. Additionally, mHealth apps can deliver 

valuable information on pregnancy care, including pre- and postnatal care, and offer support to 

pregnant women (Kusyanti et al., 2022). mHealth interventions have the potential to enhance self-

management, acceptance of pregnancy and motherhood, and social support (Arnaert et al., 2019). 

Upcoming studies should prioritize assessing the sustained effectiveness of mHealth in delivering 

psychosocial support, alleviating stress, and tailoring interventions to suit various cultural settings in 

developing nations. Furthermore, the creation of interactive functionalities, such as live chats with 

mental health professionals, could enhance its overall effectiveness. 
 

CONCLUSIONS AND SUGGESTIONS 

This study highlights the potential of mHealth technologies to revolutionize antenatal care for high-

risk pregnancies in developing countries. Policymakers should prioritize the integration of mHealth 

into national maternal health strategies, ensuring accessibility, affordability, and sustainability. 

Healthcare providers must be equipped with adequate training to effectively implement mHealth 

interventions, which can improve antenatal care access, enhance maternal health literacy, and reduce 

complications. Future research should focus on evaluating the cost-effectiveness, scalability, and 

long-term impact of mHealth technologies to inform policy and practice more comprehensively. 
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