
Universal Journal of Public Health 14(2): 239-250, 2026 http://www.hrpub.org 

DOI: 10.13189/ujph.2026.140204 

Advancing Maternal Outcomes with E-Health 

Interventions: A Scoping Review 

Sella Zenitasari1,2,*, Eugenius Phyowai Ganap1, Mawaddah Ar Rochmah3

1Department of Obstetrics and Gynecology, Faculty of Medicine, Nursing, and Public Health, Universitas Gadjah Mada, Indonesia 
2Faculty of Medicine, Universitas Pendidikan Indonesia, Indonesia 

3Department of Neurology, Faculty of Medicine, Public Health, and Nursing, Universitas Gadjah Mada, Indonesia 

Received August 14, 2025; Revised January 12, 2026; Accepted February 24, 2026 

Cite This Paper in the Following Citation Styles 

(a): [1] Sella Zenitasari, Eugenius Phyowai Ganap, Mawaddah Ar Rochmah , "Advancing Maternal Outcomes with E-

Health Interventions: A Scoping Review," Universal Journal of Public Health, Vol. 14, No. 2, pp. 239 - 250, 2026. DOI: 

10.13189/ujph.2026.140204. 

(b): Sella Zenitasari, Eugenius Phyowai Ganap, Mawaddah Ar Rochmah (2026). Advancing Maternal Outcomes with E-

Health Interventions: A Scoping Review. Universal Journal of Public Health, 14(2), 239 - 250. DOI: 

10.13189/ujph.2026.140204. 

Copyright©2026 by authors, all rights reserved. Authors agree that this article remains permanently open access under 
the terms of the Creative Commons Attribution License 4.0 International License 

Abstract  Background: Maternal health remains a 

universal concern in both developed and developing 

countries. With the advent of e-medicine and other digital 

health technologies, new opportunities have emerged to 

improve mothers’ health. Delays in seeking, reaching, and 

receiving care continue to be a significant factor in 

preventing maternal deaths. E-health interventions may 

play an important role in addressing these delays by 

improving access to information, communication, and 

quality care. This scoping review aims to address gaps in 

the literature regarding the use of e-health interventions to 

reduce maternal mortality, including what types of digital 

interventions were used, what the outcomes were, and what 

future research needs to be conducted. Methods: A 

comprehensive literature search was conducted across 

PubMed, ScienceDirect, and Scopus databases from 1 

January 2014 to 31 December 2024, identifying 1922 

documents. The selection was limited to original studies 

involving pregnant women and the application of e-

medicine or other digital interventions to improve maternal 

and neonatal outcomes. Results: This review includes 17 

studies following screening and selection. Digital 

interventions have the potential to reduce maternal and 

perinatal mortality through telemedicine and mHealth, 

improve adherence to essential birth practices via e-

learning, and enhance data collection and obstetric care 

quality with EMRs. Telemonitoring offers a cost-effective 

alternative to hospital admission for low-risk pregnancies. 

However, effectiveness varies based on context, target 

population, and integration with existing healthcare 

systems. Challenges include the need for complementary 

strategies to address socio-economic determinants, data 

quality, healthcare provider training, digital literacy, and 

mental health needs. While some interventions reduce 

invasive procedures and improve healthcare delivery 

efficiency, persistently high rates of antenatal and postnatal 

depression suggest a need for a more holistic approach to 

maternal healthcare. Conclusion: Integrating e-health 

solutions into maternal healthcare can significantly reduce 

delays in emergency situations and improve maternal and 

perinatal outcomes. While challenges such as infrastructure 

limitations and caregiver compliance persist, findings 

highlight the need for tailored strategies to address these 

barriers. Ultimately, prioritizing e-health initiatives can 

lead to more effective and equitable maternal care, ensuring 

timely support for women when it is most needed. 

Keywords  E-Medicine, Digital Health Interventions, 

Maternal Care, Maternal Health 

1. Introduction

Maternal health is defined as women's health during 

pregnancy, childbirth, and the postnatal period [1]. It is an 

important part of public health because maternal health 

directly affects the survival and well-being of children and 



240  Advancing Maternal Outcomes with E-Health Interventions: A Scoping Review  

 

the broader community. Although global efforts have been 

made to improve maternal health, significant issues remain. 

According to the World Health Organization (WHO), 

around 287,000 women die annually from complications 

during pregnancy and childbirth, many of which are 

preventable [2]. These statistics elevate maternal health as 

a global priority and highlight the urgency of addressing it. 

Maternal health outcomes vary widely between 

developed and developing nations. Most developing 

countries are undergoing socio-economic transitions and 

face the greatest maternal health challenges, especially in 

low- and middle-income countries (LMICs), where 94% of 

global maternal deaths occur [3]. In addition to these 

statistics, socio-economic and cultural factors in LMICs 

pose significant obstacles, including a shortage of skilled 

birth attendants, cultural constraints, and under-funded 

education and healthcare systems [4]. Addressing these 

inequities is essential for achieving universal health 

coverage and the United Nations’ Sustainable 

Development Goal 3, which aims to reduce the global 

maternal mortality ratio to less than 70 per 100,000 live 

births by 2030 [5]. 

To address this persistent challenge, Thaddeus and 

Maine [6] proposed the Three Delays Model, a conceptual 

framework to identify key factors contributing to maternal 

death. The model outlines three delays: delays in seeking 

care, reaching care, and receiving adequate care. It 

emphasized that maternal death is influenced by clinical 

and external factors that increase the risk of maternal death. 

Maternal deaths can be prevented by providing quick 

access to emergency services. However, obstacles to 

decision-making, access to facilities, and service provision 

remain major impediments to overcoming delays.  

A qualitative study in Bangladesh [7] applied this 

framework to understand the obstetric referral system 

behavior and barriers in rural areas. The study found that 

the decision to seek help was influenced by social norms 

and a lack of awareness of danger signs of pregnancy. 

Geographical challenges exacerbate delays in reaching 

facilities, and a shortage of trained medical personnel 

delays receiving adequate care. Integrating the Three 

Delays Model into maternal health discussions provides 

valuable insights into how digital interventions can help 

address these multilevel barriers.  

E-health solutions, such as e-medicine and mobile health 

(mHealth), are increasingly recognized as transformative 

tools in healthcare and potentially reduce maternal delays. 

They include telemedicine, electronic health records, and 

real-time patient monitoring through wearable devices. In 

maternal health, digital solutions offer innovative 

approaches to improve care access and quality, and overall 

health outcomes. For example, digital systems allow 

pregnant women to receive health education, remote 

consultations, and vital signs monitoring to detect early 

complications [8]. 

There is evidence that the use of technology in health has 

improved maternal care outcomes. For example, the 

CRADLE Vital Sign Alert system has been shown to 

reduce maternal mortality by detecting early signs of 

hypertension and preeclampsia [9]. Likewise, mobile 

health (mHealth) applications are increasingly used to send 

antenatal care reminders, promote positive lifestyle 

changes, and improve treatment adherence [10]. 

Telemedicine has been pivotal in providing specialist care 

for expectant mothers in rural and underserved areas [11]. 

These examples highlight the potential of e-health 

solutions to address longstanding challenges in maternal 

healthcare delivery. 

However, the adoption and implementation of digital 

technologies in healthcare continue to face significant 

barriers. For example, infrastructure challenges, such as 

sporadic internet access and limited electricity, hinder the 

adoption in LMICs [12]. In addition, compliance and 

digital literacy among patients and healthcare providers 

present considerable barriers [13,14]. Cultural and 

contextual factors also complicate the adoption of e-health 

technologies because interventions have to be tailored to 

specific populations with particular needs and preferences 

[14]. Overcoming these barriers is a multidisciplinary task 

that requires collaboration among policymakers, 

technologists, and community stakeholders. Although 

recent research has examined the effect of specific e-health 

interventions on maternal mortality, this review focuses 

only on some selected digital interventions [15,16]. Digital 

health interventions span from the use of wearable devices 

to the integration of technologies in the health system. 

There is currently limited research on different types of 

digital interventions in LMICs. This review aims to 

examine a range of digital interventions designed to 

improve maternal outcomes by reducing delays in maternal 

care.  

2. Methods 

Research Design 

This review was conducted using a scoping review 

method, an appropriate approach for examining the breadth 

and depth of literature on a topic. The review aims to 

examine articles on the effects of e-medicine and digital 

health technologies on maternal health outcomes. This step 

was conducted following the methodology proposed by 

Arksey and O'Malley [17]. 

 Step 1: Identifying Research Questions 

The first task was to develop specific research questions 

to guide the review. The major guiding questions were: 

What types of e-health technologies are currently being 

used to improve maternal outcomes?  
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What are the challenges and barriers to implementing e-

health solutions for reducing maternal mortality? 

These questions were designed to focus the review on 

key issues related to e-health interventions in maternal care. 

 Step 2: Identifying Relevant Studies 

A comprehensive search strategy was implemented to 

identify relevant studies. Databases such as PubMed, 

ScienceDirect, and Scopus were searched using these 

keywords "(pregnancy) AND ("e-health" OR "Electronic 

medical records" OR "Telemedicine" OR "Patient portals" 

OR "Mobile health apps" OR "telemedicine") AND 

("maternal mortality" OR "maternal death")." The search 

was limited to articles published between January 1st, 2014, 

and December 31st, 2024. This approach ensured inclusion 

of only recent studies. 

 Step 3: Study Selection 

Inclusion and Exclusion Criteria 

From the initial search results, a total of 1922 documents 

were retrieved. The selection criteria focused on original 

research articles involving pregnant women that utilized e-

medicine or other digital health solutions targeting 

maternal health. The PICO framework was used to identify 

relevant articles: 

Population: Pregnancy, Pregnant women  

Interventions: E-health 

Comparison: standard maternal care 

Outcome: maternal mortality 

Study Selection 

The study selection process followed the Preferred 

Reporting Items for Systematic Reviews and Meta-

Analyses for Scoping Reviews [18]. The search results 

were processed and selected in the following stages: 

identification, screening, checking of eligibility, and 

application of inclusion criteria. Two independent searches 

were combined, and the literature review was conducted by 

two principal investigators independently and discussed 

with a third author when results were inconclusive. 

Consistent with the scoping review methodology [19-21], 

we did not assess the quality of the included publications.  

 Step 4: Extracting and Mapping Data 

Data extraction was conducted systematically from the 

selected studies using Microsoft Excel. Key information 

was mapped, including: 

Types of E-health used (e.g., telemedicine, mHealth 

applications). 

Outcomes measured (e.g., maternal mortality rates, 

maternal morbidity, referral patterns, three-delay model 

categorizations). 

This structured data extraction facilitated a clear 

comparison of findings across different studies. 

 Step 5: Compile, Summarize, and Report Results 

The results were compiled into tables categorizing e-

health interventions, along with a coherent narrative 

summarizing the findings from the included studies. 

3. Results 

3.1. Studies Included 

The flow for selection of studies is illustrated in Figure 

1. In total, 1,922 records were identified through database 

searches. These included 65 from PubMed, 1,022 from 

ScienceDirect, and 835 from Scopus. Following this, 96 

duplicate records were removed, leaving 1,214 records 

excluded due to inappropriate study types. Out of the 

remaining records, 565 were excluded due to unavailability 

or non-English publication. This process left 47 records for 

title and abstract screening, with 14 subsequently excluded. 

Of the 33 sought articles, 5 were unobtainable. Of the 28 

full-text articles assessed, 11 were excluded due to 

insufficient eligibility. Reasons included lack of e-health 

classification (n=3), focus on healthcare workers instead of 

patients (n=3), and use of exclusionary study designs (n=5). 

Thus, 17 studies were included in the final review. 

The interventions were categorized into five main types: 

Digital Devices, E-learning, Health Systems/Electronic 

Medical Records (EMR), mHealth (mobile health), and 

Telemedicine. These studies covered a wide range of 

geographic and resource contexts, focusing on 

advancements in maternal care delivery, as presented in 

Table 1. Vousden et al. [9], Giblin et al. [22] studied the 

use of new vital signs monitoring devices and their impact 

on maternal outcomes, including reductions in mortality, 

morbidity, and emergency referrals in resource-limited 

settings. Semrau et al. [23] reported on the implementation 

of a coaching-based WHO Safe Childbirth Checklist 

Program in India, including teaching aids for safer 

childbirth practices. Three studies investigated digital 

clinical support systems and electronic medical records 

(EMRs) for automated complication detection and 

improved intrapartum care [24-26]. Seven studies focused 

on implementing mHealth services targeting underserved 

rural areas with limited internet access, integrating 

maternal health care [27-33]. Four studies evaluated the 

practicality and effectiveness of telehealth, telemonitoring, 

and hybrid healthcare delivery models in the pregnancy 

context [34-37]. These methods met target indicators 

despite geographic and resource-related challenges, 

compared to traditional care. 

One of the key themes emerging from this review is the 

potential of digital interventions to reduce maternal 

mortality. Table 1 summarizes the articles included and the 

findings on maternal outcomes. Studies assessing the 

impact of digital devices on maternal outcomes have 

demonstrated mixed results. Vousden et al. [9] reported no 

significant change in maternal mortality but observed an  8% 

reduction in the primary outcome indicator (from 79.4 to 

72.8 per 10,000 deliveries. While eclampsia rates remained 
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unchanged, emergency hysterectomy rates varied, 

suggesting some advantages in managing obstetric 

emergencies [9]. In 2021, Giblin et al [22] reported that 

although referrals for hemorrhage cases decreased, 

maternal mortality due to hemorrhage remained largely the 

same. On the other hand, referrals for obstetric hemorrhage 

showed a notable decline with an odds ratio of 0.56 (95% 

CI 0.42-0.74a; p = 0.212), suggesting limited effectiveness 

of digital devices in managing hemorrhage [22]. 

Semrau et al. [23] investigated the effectiveness of e-

learning and found no significant difference in maternal 

mortality for the intervention and control arms (relative risk 

0.99; 95% CI: 0.83-1.18; P=0.90). In the same way, 

maternal morbidity, including hysterectomy and blood 

transfusion rates, showed no substantial variation. 

Nevertheless, the study reported improved compliance 

with basic essential birth practices for mothers in 

intervention facilities (72.8%) compared to control 

facilities (41.7%) two months after coaching (P<0.001), 

highlighting the potential of e-learning to improve clinical 

practice rather than directly reducing adverse maternal 

outcomes. 

EMR-based interventions showed promise in improving 

healthcare system efficiency. Dinh et al. [24] reported no 

maternal deaths, although 12.19% of maternal records 

lacked mortality data. The study demonstrated significant 

improvements in data completion rates, with a 2.9% 

quarterly increase overall and a 4.6% quarterly rise in key 

obstetric care indicators. However, the completion rates for 

vital signs and sign-ins in the labor monitoring system 

remained below 50%, indicating suboptimal data 

utilization. Kuppuswami et al. [26] reported that the EMR 

system effectively raised alerts for all identified 

preventable deaths, detecting 62.5% as red alerts (acute 

emergencies) and the remainder as yellow alerts (requiring 

close monitoring). However, patients transferred without 

proper coordination (62.5% of cases) and incomplete use 

of early warning systems (EWS) contributed to maternal 

deaths, revealing gaps in adherence to system 

recommendations. 

Figure 1.  Literature searching and selection flow 
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Table 1.  List of studies included and impact of digital interventions on maternal outcomes 

Types E-

health 

Author Year Study design Country of study Intervention Impact on maternal mortality Impact on maternal 

morbidity 

Three delay model 

categorization 

mHealth  

 Martines, 

Boris [32] 

2018 RCT Guatemala App Three maternal deaths reported due to preeclampsia 

or eclampsia; these occurrences did not differ 

significantly between groups P=0.65 

Improved emergency 

response 

Delay 1, 2 

Martines, 

Fernandez [31] 

2015 Quasi-

experimental 

Guatemala App Significant reduction in maternal mortality in the 

intervention group compared to the control group 

(53/18.156 vs 72/700.264, P<0.05) 

Improved emergency 

response 

Delay 1, 2 

Xie R et al 

[33] 

2018 RCT China App + SMS Non-significant reduction in maternal mortality 

between groups (3/6771 vs 6/6966, OR 0.52 (0.13-

2.10) 

No maternal morbidity 

recorded 

Delay 1 

Hernandez 

[30] 

2024 Qualitative 

study 

USA (Georgia) App No maternal death recorded Improved postpartum 

support, highlighted 

disparities 

Delay 1, 3 

Atukunda, 

Esther C [28] 

2023 RCT Uganda App + SMS No maternal death recorded Increase ANC visits and 

skilled deliveries 

Delay 1, 2 

Al-Shammari, 

Ishtar [27] 

2019 Pilot 

implementation 

study 

Kenya App No maternal death recorded Detected incontinence, 

dyspareunia, and 

depression 

Delay 1 

Electronic Health Records/Electronic Medical Records  

 Ebner, Peggy 

J. [29] 

2020 Cross-sectional 

study 

Malawi, USA App + EMR Maternal mortality rate of 0.64% (95% CI: 0.2% to 

1.6%), consistent with the 2015 UNICEF estimate 

of 0.63%. Hemorrhage was the primary cause of 

maternal mortality. 

Captured ANC visits 

accurately 

Delay 1, 2 

Dinh, Nhi [24] 2022 Observational 

study 

Kenya Health 

system/EMR 

No maternal deaths recorded, although 12.19% of 

the mothers' data lacked death information. 

Improvement in data 

completion 

Delay 3 

Kuppuswami, 

Narmadha [26] 

2022 Pilot study India Health 

system/EMR 

12 maternal deaths reported, 9 of which were 

preventable. The system successfully generated 

alerts in all cases of preventable maternal deaths. 

EWS flagged risks, but 

gaps led to preventable 

death 

Delay 3 

Escobar, 

Gabriel J. [25] 

2021 Cohort study USA Health system The study observed a maternal mortality rate of 

0.01%, which remained stable over the study 

period. 

Predicted emergency 

obstetrics with EMR 

Delay 3 
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Table 1 continued 

Telemedicine/Telehealth  

 Escobar, María 

Fernanda [35] 

2022 Cohort study Colombia Telehealth No maternal death recorded between groups Decreased case of 

eclampsia, and transfusion 

rate 

Delay 3 

Zhu, Xu-Hong 

[37] 

2019 Retrospective 

study 

China Telemedicine Significant reduction in maternal mortality in the 

intervention group compared to the control group 

(4.19/100.000 vs 5.19/100.000) P<0.05 

Increase ANC visits Delay 3 

Bekker, 

Mireille N [34] 

2023 RCT Netherlands Telemedicine No maternal death recorded between groups Similar eclampsia rates 

between 2 groups 

Delay 2 

Escobar, María 

Fernanda [36] 

2023 RCT Colombia Telemedicine No maternal death recorded between groups Similar obstetric 

emergency rates 

Delay 3 

Digital device/Wearable device   

 Vousden, 

Nicola [9] 

2019 RCT Multi-country 

(Sierra Leone, 

Zambia, 

Zimbabwe, etc.) 

Wearable 

device 

Significant reduction in maternal mortality rate 

between intervention and control group 

(72.8/100.000 vs 74.9/100.000, OR 0.92, 95% CI 

0.86-0.97, p=0.0056) 

Reduction in maternal 

morbidity 

Delay 1, 3 

Giblin, Lucie 

[22] 

2021 RCT LMICs Digital device No maternal death recorded Reduction in referral rates 

for hemorrhage 

Delay 2, 3 

E-Learning  

 Semrau, 

Katherine [23] 

2017 RCT India Online 

coaching 

No maternal death recorded Higher, adherence to 

essential birth practices in 

intervention facilities 

(P<0.001). 

Delay 3 

1. The Three Model classification: Delay 1: Delay in seeking care; Delay 2: Delay in reaching care; Delay 3: Delay in receiving adequate care. 

2. Abbreviation: App: Application; RCT: Randomized Control Trial; EMR: Electronic Medical Record; LMICs: Low- and middle-income countries. 
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Findings from mHealth interventions varied based on 

study design and implementation context. Martinez et al. 

[31] reported three maternal deaths because of 

hypertensive disorders of pregnancy, with no significant 

difference in outcomes in the intervention and control arms. 

Nevertheless, early access participants had a greater 

proportion of hypertensive disorders (3.53% vs 1.07%; p = 

0.03) and higher rates of emergency referral per birth 

volume (median 33 vs. 20 per 100 births; p = 0.03), 

indicating improved identification of at-risk pregnancies 

(Martinez et al., 2018). Atukunda et al. [28] found that 

differences in maternal complications were not statistically 

significant (P-value = 0.18) but reported significantly 

higher proficient deliveries in the mHealth-supported 

group (98%) compared to the SMS (78%) and control (70%) 

groups (P-value = 0.04). In addition, 100% of the women 

in the mHealth-supported group attended four or more 

antenatal care sessions compared to 83% in SMS and 50% 

in the Control Group (P-value = 0.001), indicating 

increased healthcare utilization. The study reported 

maternal mortality rates. In trials by Xie et al. [33], there 

were 3 maternal deaths (0.04%) in the intervention group 

(text messaging education program) and 6 maternal deaths 

(0.09%) in the control group. However, the differences 

were not statistically significant. Al-Shammari et al. [27] 

reported no maternal deaths during the intervention period, 

but a notable proportion of participants exhibited antenatal 

(33%) and postnatal depression symptoms (40%). The 

increase in urinary incontinence from 13.5% during ANC 

to 40% postpartum care also contributed to patient 

dissatisfaction. Antenatal care patients reported the highest 

satisfaction at 65.6%, followed by postnatal care at 60% 

and delivery satisfaction at 50.6% [30]. Ebner et al. [29] 

reported a maternal mortality rate (0.64%, 95% CI: 0.2% to 

1.6%), which is consistent with the data from the United 

Nations Children’s Fund (UNICEF) in 2015. The study 

also reported a high proportion of institutional deliveries 

(94.9%, 95% CI: 92.8%–96.4%) and a large proportion of 

skilled birth attendants (93.6%, 95% CI: 91.3%–95.2%), 

reinforcing the role of mHealth in improving access to 

professional obstetric care. 

The findings clearly show that the use of digital devices, 

e-learning, EMRs and mHealth apps has supported the 

integration of essential birth practices, healthcare delivery, 

and maternal service access. However, the findings still 

show that there is a lack of direct focus on maternal 

mortality and morbidity cross-examination. Nonetheless, 

the results suggest variations in clinical decision-making 

and healthcare expenditure. Other findings highlight 

persistent challenges, including solution underperformance, 

poor adherence to implementation, and socio-economic 

barriers. More comprehensive maternal care is needed, 

covering both clinical and infrastructural problems. Future 

digital health efforts should integrate technological 

innovation with systemic reform. 

The review also highlighted the importance of 

considering other outcomes beyond mortality and 

morbidity, such as healthcare efficiency, maternal health, 

and access to care, as shown in Table 2. Health system 

interventions, such as electronic medical records, 

demonstrated improved data tracking and alert systems. 

Dinh et al. [24] observed an average increase of 2.9% per 

quarter in data completion rates, with obstetric care 

indicators rising by 4.6% per quarter. 

Table 2.  List of studies reporting another outcome 

Author Year Intervention Type Country of study Other Outcome Reported Three delay model 

categorization 

Dinh, Nhi [24] 2022 Health 

system/Electronic 

medical record 

Kenya Average increase of 2.9% per quarter in data 

completion rates, with obstetric care indicators 

rising 4.6% per quarter. 

Delay 3 

Kuppuswami, 

Narmadha [26] 

2022 Health 

system/Electronic 

medical record 

India Red and yellow alerts were generated in 100% of 

cases; 62.5% involved uncoordinated transfers or 

caregiver noncompliance. 

Delay 3 

Atukunda, 

Esther C [28] 

2023 mHealth Uganda Skilled deliveries: 98% (SS group) vs. 78% 

(SMS group) and 70% (control); ANC 

attendance: 100% (SS group) vs. 50% (control). 

Delay 1, 2 

Al-Shammari, 

Ishtar [27] 

2019 mHealth Kenya Antenatal depression: 33%, postnatal depression: 

40%; urinary incontinence increased from 13.5% 

during ANC to 40% during PNC. 

Delay 1 

Hernandez-

Green, Natalie 

[30] 

2024 mHealth USA (Georgia) Qualitative findings emphasized barriers like 

mental health stigma and racial disparities 

among Black mothers. 

Delay 1, 3 

Ebner, Peggy J 

[29] 

2020 mHealth Malawi Skilled attendants present at 93.6% of births; 

antenatal care access at 51.7%. 

Delay 1, 2 

1. The Three Delay Model classification follows the same categories used in Table 1. 

2. Abbreviations: ANC: Antenatal care; PNC: Postnatal Care; SS: Smartphone Support Group. 
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Similarly, Kuppuswami et al. [26] reported that red and 

yellow alerts were generated in 100% of cases, with 62.5% 

involving uncoordinated transfers or caregiver 

noncompliance. mHealth interventions showed mixed 

impacts on maternal health and service utilization. 

Atukunda et al. [28] found that skilled deliveries were 

significantly higher in the social support (SS) group (98%) 

compared to the SMS group (78%) and the control group 

(70%). Antenatal care (ANC) attendance was also 

improved, with 100% in the SS group compared to 50% in 

the control group. However, Al-Shammari et al. [27] 

highlighted concerns regarding maternal mental health, 

reporting high rates of antenatal depression (33%) and 

postnatal depression (40%), alongside an increase in 

urinary incontinence from 13.5% during ANC to 40% 

during PNC. 

The review also identified barriers to healthcare access 

and disparities in maternal outcomes. Hernandez-Green et 

al. [30] emphasized the role of mental health stigma and 

racial disparities in maternal care, particularly among 

Black mothers. Additionally, Ebner et al. [29] found that 

while skilled attendants were present at 93.6% of births, 

access to antenatal care remained limited at 51.7%. This 

finding revealed limitations of digital interventions in 

addressing the holistic needs of pregnant and postpartum 

women. The findings underscore the need to integrate 

mental health considerations and social determinants of 

health into digital health strategies for maternal and 

neonatal care. 

4. Discussion 

The findings of this scoping review provide a 

comprehensive understanding of digital interventions’ 

impact on maternal outcomes. While digital technologies 

have demonstrated potential to improve healthcare delivery, 

evidence of their direct impact on maternal mortality and 

morbidity remains inconsistent. The results underscore 

both the promise and the limitations of digital health tools 

in addressing complex health challenges, particularly in 

resource-constrained settings. 

The review highlights several key outcomes. For 

maternal health, digital interventions such as mHealth 

applications, electronic medical records (EMRs), and e-

learning platforms have improved clinical decision-making, 

emergency management, and adherence to essential birth 

practices. For example, Vousden et al. [9] reported an 8% 

reduction in primary outcome rates related to maternal 

complications but found no significant change in maternal 

mortality. Similarly, Giblin et al. [22] noted a decline in 

referrals for obstetric hemorrhage, but this was not 

accompanied by a reduction in mortality rates. These 

findings suggest that while digital tools can enhance certain 

aspects of care delivery, their overall effect on maternal 

mortality remains limited. 

EMRs have shown particular promise in improving 

healthcare system efficiency. Studies by Dinh et al. [24] 

and Kuppuswami et al. [26] demonstrated that EMRs can 

improve data completion rates and generate timely alerts 

for maternal emergencies, leading to better clinical 

responsiveness. However, the potential of EMRs has not 

been fully realized due to challenges such as incomplete 

implementation of early warning systems and gaps in data 

utilization. These limitations highlight the need for better 

integration of EMRs into clinical workflows and more 

robust training for healthcare providers. mHealth 

interventions have also shown mixed results. While they 

have successfully increased skilled birth attendance and 

antenatal care participation [28], these improvements have 

not consistently translated into reductions in maternal 

mortality or morbidity. This inconsistency underscores the 

need for a more comprehensive approach to integrating 

mHealth tools into broader systemic improvements in 

healthcare infrastructure and service delivery. 

Beyond clinical outcomes such as mortality and 

morbidity, this review emphasizes the importance of 

healthcare efficiency and accessibility as key areas where 

digital interventions may have a significant impact. EMRs 

have effectively improved data tracking and generated 

alerts for obstetric emergencies [24],[26]. However, gaps 

in adherence to system recommendations and 

uncoordinated patient transfers continue to limit their 

benefits. Similarly, mHealth interventions have positively 

influenced service utilization by increasing skilled 

deliveries and antenatal care attendance [28]. However, 

these tools also raised concerns about maternal mental 

health; Al-Shammari et al. [27] reported high rates of 

antenatal depression (33%) and postnatal depression (40%), 

along with increased postpartum urinary incontinence 

among users of mHealth platforms. Disparities in 

healthcare access remain a persistent issue that limits the 

effectiveness of digital interventions for maternal health. 

Racial and socio-economic factors continue to influence 

maternal outcomes disproportionately [30]. These findings 

emphasize the need for digital health strategies that 

incorporate mental health support and address social 

determinants of health to promote healthcare equity. 

Among various types of digital interventions assessed, 

mHealth applications stand out for their potential to 

improve maternal outcomes through enhanced clinical 

decision-making and patient engagement. For example, 

tools like the Safe Delivery App have demonstrated 

improvements in managing postpartum hemorrhage and 

neonatal resuscitation in low-resource settings. However, 

despite these promising results, the overall impact on 

maternal mortality remains limited. There are also 

instances where e-health interventions have been 

associated with increased adverse events rather than 

improved outcomes [9]. This paradox may stem from 

inadequate training for healthcare providers using these 

technologies or poor integration into existing healthcare 

systems. In some cases, over-reliance on technology may 

lead to complacency in clinical assessments or missed 
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complications that would otherwise be addressed through 

traditional care methods. 

The maternal outcomes reported in the review were 

mapped onto key domains and then aligned with the “Three 

Delays” model of maternal care [38,39]. The outcomes 

observed include: (1) Care-seeking and utilization 

outcomes, such as uptake of antenatal care (ANC) visits, 

skilled birth attendance, timely decision to seek care; (2) 

Access and referral outcomes, such as time to reach 

appropriate facility, reduced transport delays, improved 

referral or emergency response; and (3) Quality of care 

outcomes, such as adherence to clinical guidelines, timely 

management of obstetric complications, reductions in 

preventable morbidity and mortality. These correspond to 

the classic Three Delays Model factors: Delay 1 (delay in 

deciding to seek care), Delay 2 (delay in reaching care), and 

Delay 3 (delay in receiving adequate care once at a facility). 

mHealth interventions (mobile apps, SMS messaging) 

predominantly address Delay 1 (seeking care). By 

educating patients and sending reminders, mHealth tools 

can prompt earlier recognition of danger signs and increase 

utilization of services (Tables 1 and 2). mHealth apps also 

improved postpartum follow-up and self-care, potentially 

reducing hesitation to seek help. Telemedicine/Telehealth 

tools primarily mitigate Delay 2 (reaching care), by 

bridging geographic gaps. Telemedicine connects remote 

or underserved areas with specialist consultation and 

advice, effectively bringing care to the patient (Table 1). 

This reduces the need for long travel or transfers for expert 

input. Telemedicine also has a secondary effect on Delay 3, 

as specialist guidance can improve the quality of care 

delivered locally that may increase the ANC visit (Table 1). 

Thus, telemedicine directly addresses the travel and access 

delay and indirectly the care quality delay. Electronic 

Health Records (EMRs) and digital health information 

systems mainly address Delay 3 (receiving adequate care). 

These tools improve clinical decision-making and response 

times once a woman is at a facility. For example, studies in 

our review reported that implementing obstetric EMR 

systems led to better tracking of high-risk cases and 

automated early warning alerts for maternal emergencies. 

Kuppuswami et al. [26] noted that a digital alert system 

flagged 100% of urgent cases (though some alerts did not 

translate to coordinated action). Another study by Dinh et 

al. [24] showed an EMR improving data completeness by 

~2.9% per quarter and facilitating identification of gaps in 

care. By ensuring critical lab results, vital signs, or danger 

signs trigger rapid responses, EMRs help reduce delays in 

diagnosis and treatment at the facility (Delay 3). Wearable 

and digital monitoring devices can impact both Delay 1 and 

Delay 3. For instance, the CRADLE Vital Signs Alert 

device used in low-resource settings aimed to empower 

frontline health workers to detect preeclampsia early [11]. 

Early detection in the community means mothers are 

referred. At the facility level, continuous digital monitoring 

and timely alerts also ensure prompt treatment (reducing 

Delay 3). Vousden et al. [9] reported that use of a vital-sign 

device led to a modest but significant reduction in maternal 

mortality (from 74.9 to 72.8 per 100,000) and improved 

maternal morbidity indicators. E-Learning platforms for 

providers (and digital health education for patients) address 

Delay 3 (adequate care) by improving healthcare workers’ 

skills and adherence to best practices. In our review, 

Semrau et al. [23] tested an online coaching intervention 

for maternity staff and found significantly better adherence 

to essential birth practices in intervention facilities, though 

with no immediate drop in mortality. By training providers 

(and even educating mothers), e-learning helps ensure that 

once women reach care, they receive evidence-based 

interventions without delay. We categorized each digital 

intervention type by which “delay” it primarily addresses 

in a framework (Figure 2). This framework provides an 

organized way to present our findings on which types of e-

health interventions influence which part of the maternal 

care cascade, and ultimately how they can collectively 

reduce the three delays that contribute to maternal mortality. 

Figure 2.  Conceptual framework of digital health interventions for improving maternal outcomes, framed by the Three Delays model 
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Geographical differences also play a role in how digital 

health interventions are implemented and utilized. In low- 

and middle-income countries (LMICs), these tools are 

often deployed to address healthcare access and service 

delivery gaps. For instance, countries like Rwanda and 

Kenya have implemented mHealth solutions to increase 

antenatal care attendance and improve emergency obstetric 

care. In contrast, developed countries primarily use e-

health solutions like electronic health records (EHRs) to 

enhance efficiency within well-established healthcare 

systems. The e-health interventions vary across regions 

depending on local needs. In LMICs, common approaches 

include SMS reminders for antenatal appointments, 

telemedicine consultations for remote care delivery, and 

mobile applications providing clinical guidelines for 

healthcare providers working in resource-limited settings 

[40]. In developed countries, EHRs are more prevalent due 

to their ability to improve data management and ensure 

continuity of care within advanced healthcare 

infrastructures. 

This review is limited by substantial heterogeneity 

across intervention types, study designs, and reported 

outcomes, which precluded any quantitative synthesis and 

required a narrative approach. The lack of standardized 

outcome measures, ranging from clinical endpoints to user 

satisfaction, further complicates comparisons and may 

introduce reporting bias. Although we did not conduct a 

formal quality appraisal in line with scoping review 

methodology, many included studies had methodological 

constraints such as small samples and short durations, 

which limit the strength of conclusions. Positive-outcome 

bias is a concern, as studies often emphasize improvements 

without detailing neutral or adverse effects. Finally, the 

context-specific nature of digital health implementations 

restricts generalizability, emphasizing that effectiveness is 

likely dependent on local infrastructure, capacity, and 

readiness to act on digital alerts or information. 

Future research should use strong designs (RCTs, 

controlled studies) focusing on crucial populations (rural, 

high-risk, youth) and track standardized outcome measures, 

including clinical endpoints (mortality, morbidity) and 

other critical indicators (ANC visits, mental health, patient 

satisfaction). Such studies will build the evidence base 

needed to determine which digital strategies truly save 

mothers’ lives and under what conditions. 

5. Conclusions 

The findings from this scoping review underscore the 

potential of digital interventions to enhance maternal 

outcomes. However, they also reveal significant challenges 

that must be addressed for these tools to achieve their 

intended impact. While certain digital technologies, such as 

mHealth applications and electronic medical records, have 

shown promise in improving clinical decision-making and 

healthcare efficiency, evidence of their direct effects on 

reducing maternal mortality remains inconsistent. The 

variability in outcomes highlights the importance of 

integrating these digital solutions within broader healthcare 

strategies that consider socio-economic factors, healthcare 

infrastructure, and the specific needs of diverse populations. 

This review also illustrates how digital health 

interventions can strategically address each component of 

the Three Delays Model in maternal care. mHealth tools 

play a role in reducing Delay 1 by enhancing care-seeking 

behavior through timely information, reminders, and 

postpartum support. Telemedicine primarily alleviates 

Delay 2 by bridging geographic and access barriers, while 

also supporting Delay 3 through remote expert input. 

EMRs and digital monitoring systems improve clinical 

quality and decision-making at the facility level, alleviating 

Delay 3 directly. Additionally, wearable devices and e-

learning platforms offer benefits across delays by enabling 

early detection, streamlined referrals, and capacity building 

among healthcare providers. 

A comprehensive approach is essential to fully realize 

the benefits of digital health interventions. This includes 

effective technology implementation and addressing 

systemic barriers, such as mental health support and 

healthcare access disparities. Future research should focus 

on rigorous evaluations of both immediate and long-term 

impacts of these interventions in various settings. By 

fostering collaboration among stakeholders, including 

healthcare providers, policymakers, and communities, we 

can create a more equitable healthcare landscape that 

leverages digital innovations to improve maternal and 

neonatal health outcomes for all. 
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