
Mal J Med Health Sci 22(1): 1544.1-1544.9 1

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

original article 

Digital Approaches to Antenatal Education: A Scoping Review 
of Innovations and Health Benefits

Mika Oktarina1,2, Delmi Sulastri3, Bobby Indra Utama4, Firdawati Firdawati5

1	 Doctoral Program in Public Health Sciences, Faculty of Medicine, Universitas Andalas Kota Padang, Sumatera Barat 25175 
Indonesia

2	 Bachelor Degree of Midwifery Study Program, STIKES Tri Mandiri Sakti Kota Bengkulu, Bengkulu 38229 Indonesia
3	 Bagian Ilmu Gizi, Fakultas Kedokteran, Universitas Andalas Kota Padang, Sumatera Barat 25175 Indonesia
4	 Subdivision of Urogynecology and Reconstructive Surgery, Department of Obstetrics and Gynecology, Faculty of Medicine, 

Andalas University Kota Padang, Sumatera Barat 25175 Indonesia
5	 Department of Public Health and Community Medicine, Faculty of Medicine, Andalas University Kota Padang, Sumatera 

Barat 25175 Indonesia

ABSTRACT

Introduction: Antenatal education prepares expectant mothers for childbirth and parenthood, traditionally through 
face-to-face sessions. Modern digital tools like mobile apps, SMS reminders, and mHealth platforms address barriers 
such as distance and scheduling conflicts. Purpose: This scoping review aims to evaluate the health benefits, accessi-
bility, and effectiveness of digital antenatal education in comparison to traditional face-to-face methods. The review 
examines its impact on maternal confidence, anxiety, parenting skills, and healthcare utilization.Method: A sys-
tematic search was conducted across PubMed, Web of Science, and Scopus to identify randomized controlled and 
quasi-experimental trials focused on digital antenatal education. Thirteen relevant studies were included, assessing 
various outcomes such as antenatal care uptake, maternal knowledge, and neonatal outcomes. Results: The review 
found that digital antenatal education methods, including mobile apps, SMS reminders, and mHealth platforms, sig-
nificantly improve maternal knowledge, increase antenatal care uptake, and positively impact neonatal outcomes. 
However, the studies also identified challenges such as digital literacy, technological barriers, and disparities in 
access to digital tools. Conclusion: Digital antenatal education demonstrates promising potential in enhancing ma-
ternal and neonatal health outcomes. Addressing challenges related to digital access and literacy is crucial to ensure 
equitable and widespread implementation of these methods for optimal maternal and child health.
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INTRODUCTION

Antenatal education plays a crucial role in preparing 
expectant mothers and their families for childbirth and 
early parenthood. Traditional antenatal programs, often 
comprising face-to-face sessions focusing on childbirth 
preparation and postnatal care, have demonstrated 
positive impacts on maternal and neonatal outcomes. 
These programs help reduce maternal anxiety, improve 
childbirth confidence, and enhance parenting skills. 
However, with advancements in technology and a 
growing emphasis on personalized healthcare, there 
has been a paradigm shift toward modern approaches 
in antenatal education that leverage innovative methods 
and digital platforms (1).
Recent global trends highlight a surge in the adoption 
of digital health technologies in maternal care. Over 

70% of countries have implemented some form of 
digital health strategy, with maternal health identified as 
a key priority area (2). Delivery of antenatal education 
has expanded through the use of various digital 
innovations. Referred to collectively as digital antenatal 
education, these methods include mobile apps, tele-
education systems, and immersive technologies, all 
designed to provide accessible and engaging learning 
experiences during pregnancy (2). The term mHealth 
(mobile health) describes a broader category of health 
services and information made available through 
portable electronic devices such as smartphones and 
tablets. Mobile apps, which fall under the umbrella of 
mHealth, frequently incorporate interactive learning 
modules, progress tracking tools, reminder features, 
and evidence-based information customized for 
pregnant users (3). Meanwhile, tele-education facilitates 
remote participation in prenatal classes through video 
conferencing and web-based platforms, expanding 
access to antenatal care for those facing logistical or 
geographical barriers (3). Other emerging technologies, 
such as virtual reality (VR), simulate labor and delivery 
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experiences, providing immersive learning environments 
to build confidence and preparedness among pregnant 
women (4,5).

The health benefits of these modern approaches extend 
beyond convenience. Study suggest that innovative 
antenatal education methods contribute to improved 
maternal mental health, reduced fear of childbirth, and 
better adherence to prenatal care recommendations 
(6). Moreover, digital and interactive platforms have 
been associated with increased pregnancy-related 
knowledge, greater confidence in childbirth preparation, 
and enhanced partner involvement during the antenatal 
period (7). Research indicates that these methods are 
effective in promoting positive behavior changes by 
incorporating motivational interviewing and behavior 
change theories (8). Furthermore, personalized education 
strategies tailored to cultural contexts and individual 
risk factors optimize maternal and neonatal outcomes 
(9). For example, culturally adapted antenatal programs 
have demonstrated success in improving breastfeeding 
initiation and immunization uptake in underserved 
populations (10). The integration of remote monitoring 
technologies into antenatal education has also improved 
early detection of complications, empowering women 
to seek timely medical attention (11).

These advancements underscore the need for a holistic 
approach to antenatal education that leverages modern 
technologies and evidence-based strategies to address 
the diverse needs of pregnant women. Despite these 
advances, gaps remain in understanding the effectiveness, 
accessibility, and implementation of modern antenatal 
education methods. Evidence comparing traditional 
and innovative approaches across diverse populations 
is limited. Moreover, challenges such as digital literacy, 
privacy concerns, and cultural adaptability require 
further exploration. Addressing these gaps is critical 
to developing comprehensive strategies that integrate 
modern approaches while ensuring inclusivity and 
equity in antenatal care (12). This scoping review aims 
to systematically map the current landscape of modern 
antenatal education methods, with a focus on digital 
innovations and their associated maternal and neonatal 
health outcomes. Through a synthesis of the available 
evidence, this review aims to offer concrete guidance 
for adapting digital education strategies to the needs of 
different populations and contribute to future research, 
policy, and practice in maternal health.

METHOD 

Design
The methodology followed the PRISMA-ScR (Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews) guidelines, 
which provide a structured framework for reporting 
scoping reviews with clarity and transparency. The 
scoping approach was selected to examine the breadth 

and characteristics of existing research, particularly in 
areas where the evidence base is diverse, fragmented, 
or emerging.

Searching strategies
To ensure a comprehensive review, databases such as 
Google Scholar, PubMed, Web of Science, Scopus, 
Scientific Information Database (SID), and Cochrane 
Library were utilized for the literature search. The search 
keywords were tailored to suit the specific indexing and 
search mechanisms of each database, incorporating 
terms relevant to the topic. Boolean operators, truncation, 
and filters were applied to optimize the search. The 
search was limited to clinical trials published in Bahasa 
Indonesia and English. References from prior systematic 
reviews and related studies were also examined for 
additional relevant papers. Restrictions were applied 
regarding the publication date from January 1st, 2016 to 
October 30th, 2024, ensuring inclusivity of historical and 
contemporary research. Boolean operators (AND, OR), 
truncation (e.g., "educat*"), and filters (e.g., language, 
date range, study type) were employed to refine the 
search and improve relevance. The search terms used 
included combinations of the following keywords: 
"mHealth" AND "maternal health", "mobile messaging" 
OR "SMS reminders", "antenatal care" AND "education", 
"mobile applications" AND "pregnancy", "interactive 
health interventions" AND "maternal outcomes".

The search was conducted twice during the study 
timeline: First, initial stage was conducted at the start 
of the research to establish a baseline and identify 
potentially relevant studies. Then, follow-up search was 
conducted just before the research concluded to capture 
any new studies published during the research period. 
Notably, no differences in the included studies were 
observed between the two searches.

Grey literature, including conference abstracts, theses, 
and unpublished reports, was excluded to maintain 
methodological rigor, ensure peer-review quality, and 
enhance the replicability of findings. Reference lists from 
previous systematic reviews and relevant studies were 
also screened to identify additional eligible articles.

Eligibility criteria
This scoping review included randomized controlled and 
quasi-experimental research. The intervention group in 
these studies received both standard prenatal care and 
an antenatal education class, whereas the control group 
either received just normal prenatal care or no class at all. 
Pregnant women are mandated to engage in structured 
prenatal education between the 20th and 37th weeks 
of pregnancy. This education entails attending training 
classes instructed by certified midwives, nurses, or 
obstetricians. The classes cover various topics including 
fundamental pregnancy information, prenatal care, 
labor and delivery, postpartum care, and infant care. 
Each session has a duration of one hour. During a normal 
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prenatal appointment, the patient has a comprehensive 
assessment of their medical history, a thorough physical 
examination, an ultrasound procedure, and receives 
educational information. The allowed time of fifteen to 
twenty minutes is insufficient to provide comprehensive 
coverage of prenatal education. The research included 
women who had no previous medical issues during 
pregnancy and desired to have a vaginal delivery, either 
with assistance or induction, instead of a cesarean 
surgery. This study examined many outcomes, such as 
primary outcomes (concerns about labor and delivery), 
secondary outcomes (utilization of pain medicine), 
maternal self-confidence, symptoms of post-traumatic 
stress disorder (PTSD), parenting partnership, and 
emotional connection between parents. Valid and 
reliable methodologies were used to assess all outcomes 
in all included studies.

Selection of studies
To ensure the integrity and accuracy of the selection 
process for the systematic review, a two-step procedure 
was implemented. In the first step, three reviewers 
(M.O., D.S., and B.I.U.) independently screened the 
titles and abstracts of all identified studies. This initial 
screening was performed to quickly exclude studies 
that were clearly irrelevant to the systematic review 
based on predefined eligibility criteria. During this 
stage, studies that lacked sufficient information in the 
title or abstract but appeared potentially relevant were 
retained for the next stage to avoid premature exclusion. 
The second step involved a more thorough evaluation 
of the full text of the remaining articles. The content 
of each study was assessed systematically against the 
previously established inclusion criteria, which included 
factors such as population, intervention, comparison, 
outcomes, and study design (PICOS framework). 
This comprehensive review ensured that only studies 
meeting all criteria were included in the final analysis. 
In cases where discrepancies arose during either stage, 
the reviewers engaged in collaborative discussions 
to reach a consensus. If disagreements persisted 
despite discussions, the decision was deferred to a 
senior reviewer (M.O. and F.) for final arbitration. This 
approach minimized bias and ensured that the selection 
process remained consistent and transparent throughout. 
Additionally, the use of multiple reviewers at each step 
enhanced the reliability of the review process, reducing 
the risk of errors or subjective interpretations.

Data extraction
To ensure accuracy and minimize bias during the data 
collection process, all articles were systematically 
reviewed, and their details were meticulously entered 
into a standardized data extraction form developed 
based on guidelines from the Cochrane Handbook for 
Systematic Reviews of Interventions. This form included 
key components necessary for a comprehensive analysis 
of the included studies. For each article, specific data 
points were extracted, including the authors' names, 

publication year, study location, type of intervention, 
comparison group details, final sample size, measuring 
instruments utilized, primary and secondary outcomes, 
and overall findings.

The data extraction process was carried out 
independently by three researchers (M.O., D.S., and 
B.I.U.), each working separately to reduce individual 
bias and ensure thoroughness. Discrepancies in the 
extracted data were resolved through consensus 
discussions, ensuring reliability and consistency. This 
multi-researcher approach adhered to best practices for 
systematic reviews, providing robust and reliable data for 
subsequent analysis. The standardized form facilitated 
uniform data collection and streamlined comparisons 
across studies, thereby enhancing the credibility and 
reproducibility of the review findings.

Quality assessment
In this review, the included randomized controlled trials 
were evaluated for potential sources of bias using the 
Risk of Bias (ROB-1) tool. This assessment considered 
several methodological elements, including how 
random sequences were generated, whether allocation 
concealment was properly conducted, and the extent to 
which blinding was applied to participants, personnel, 
and outcome assessors. It also reviewed the completeness 
of outcome data and the possibility of selective 
reporting. For quasi-experimental designs, the ROBINS-I 
tool was employed to examine potential weaknesses 
in study conduct and design. While scoping reviews 
typically do not require a formal appraisal of study 
quality, we incorporated the GRADE approach to assess 
five critical areas, namely risk of bias, inconsistency, 
indirectness, imprecision, and publication bias. This 
process was not intended to influence inclusion or to 
rate evidence certainty in the traditional sense, but 
rather to highlight methodological shortcomings and 
guide recommendations for improving future research 
quality. By examining these aspects, the review offers 
a more nuanced understanding of the current evidence 
landscape. Two independent reviewers (M.O. and D.S.) 
performed the evaluations, and any disagreements were 
resolved through discussion with a third contributor 
(M.O.).

Synthesis of results
Structured summaries of the included trials are 
presented in the "Characteristics of Included Trials" 
(Table 1). These summaries include key details such as 
study design, participant demographics, sample sizes, 
intervention types, duration, and outcome measures. 
Intervention effects derived from the included trials 
are systematically calculated and presented as risk 
ratios (for dichotomous outcomes) or mean differences 
(for continuous outcomes), along with corresponding 
95% confidence intervals and two-sided P values for 
each reported outcome. These values are detailed in 
the results tables to provide a transparent view of the 



4

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Mal J Med Health Sci 22(1): 1544.1-1544.9

effectiveness of the interventions. Despite rigorous data 
extraction and calculation of effect sizes, performing 
a meta-analysis was not feasible due to the significant 
heterogeneity observed among the included trials. This 
heterogeneity arose from variations in the content and 
delivery methods of experimental interventions, control 
conditions, follow-up periods, and measurement 
tools. Additionally, differences in study populations 

and contexts further limited the ability to pool data 
meaningfully. As a result, the findings were presented 
descriptively, focusing on individual study outcomes 
rather than attempting to synthesize an overarching effect 
size through meta-analytic methods. This approach 
ensures that the distinct characteristics and nuances of 
each study are preserved and accurately interpreted.

Table I: Summary of included studies

Study Author & Year Study Design Sample Approch/methods of 
education

Findings

Utilization of Mobile Phone 
SMS to Enhance Antenatal 

Care

(MAKUNYI, 2018) Quasi-experimental Pregnant 
women in 
Tharaka 

Nithi, Kenya

SMS alerts Increased uptake of focused 
antenatal care.

Enhanced reminders on 
postnatal clinic attendance

(Kebede et al., 2019) Cluster RCT Postnatal 
mothers in 

Addis Ababa, 
Ethiopia

SMS reminders Improved postnatal clinic 
attendance.

Effectiveness of mHEALTH 
Application in Ethiopia

(Kassa & Matlakala, 
2022)

Comparative study Pregnant 
women in 

rural Ethiopia

mHealth application Significant improvement 
in maternal and newborn 

health services.

mHealth “ImTeCHO” inter-
vention in Gujarat

(Dhiren Modi et al., 
2019)

Cluster RCT Tribal areas 
of Gujarat, 

India

mHealth platform Improved delivery of ma-
ternal, neonatal, and child 

care services.

Female Community Health 
Volunteer and SMS in 

Nepal

(Singh et al., 2020) Cluster RCT Pregnant 
women in 
southern 
Nepal

Capacity building, SMS Reduced inappropriate 
gestational weight gain 

and improved hemoglobin 
levels.

Mobile phone SMS on ma-
ternal health in Nigeria

(Omole et al., 2018) RCT Pregnant 
women in 

South-West 
Nigeria

SMS alerts Improved maternal health 
outcomes.

Connecting mothers to care 
in Timor-Leste

(Thompson et al., 
2019)

Mixed-methods eval-
uation

Pregnant 
women in 

Timor-Leste

mHealth intervention Increased access to 
maternal and child health 

services.

Interactive mHealth in 
Dodoma, Tanzania

(Masoi et al., 2023) Quasi-experimental Pregnant 
women in 
Dodoma

Interactive mHealth app Improved antenatal care 
service utilization.

Mobile messaging for dan-
ger signs in Tanzania

(Masoi & Kibusi, 2019) Controlled quasi-ex-
perimental study

Pregnant 
women in 
Dodoma

Interactive mobile mes-
saging

Increased knowledge of 
danger signs and improved 

birth preparedness.

mMitra voice messaging 
service in India

(Murthy et al., 2020) Pseudo-randomized 
controlled trial

Low-income 
women in 

India

Voice message service Improved maternal health 
knowledge and practices.

MomConnect in South 
Africa

(Barron et al., 2016) Implementation study Pregnant 
women and 
health work-
ers in South 

Africa

mHealth platform Improved maternal and 
child health service deliv-

ery on the supply side.

Mobile phones for maternal 
health in Guinea

(Flueckiger et al., 2019) Randomized control 
trial

Pregnant 
women in 

Guinea

SMS alerts Increased antenatal care 
attendance and malaria 
prevention practices.

Tablet-based self-monitor-
ing in pregnancy

(Kobayashi et al., 2017) Feasibility study Pregnant 
women 

in various 
settings

Tablet-based app Feasible for self-monitor-
ing and managing health 

during pregnancy.
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RESULTS 

A total of 3,278 papers have been identified via the 
searches, and an additional four articles were uncovered 
by examining the reference lists. After reviewing the titles 
and abstracts, a total of 373 articles were selected for 

further examination of the complete text. Out of them, 
266 publications were eliminated at this stage mostly 
because they did not meet the inclusion criteria. Only 
13 studies were included for review. The procedure is 
outlined in the PRISMA flow chart seen in Figure 1. 

Figure 1: PRISMA 2020 flow diagram for new systematic reviews which included sarches of databases, registers and other 
sources

The study by (13) in Kenya utilized a quasi-experimental 
design to evaluate the effect of SMS reminders on focused 
antenatal care (FANC) attendance among 500 pregnant 
women. The findings showed a significant increase 
in FANC uptake due to SMS reminders. Similarly, 
(14) conducted a cluster randomized controlled trial 
in Ethiopia, finding that enhanced reminders led to 
a 15% improvement in postnatal clinic attendance 
among 1,200 mothers. In rural Ethiopia, (15) employed 
a comparative study design involving 450 pregnant 
women. The mHealth application was effective in 
improving maternal and newborn service utilization. 
In Gujarat, India, (16) demonstrated through a cluster 
RCT involving 2,000 participants that the "ImTeCHO" 
app significantly enhanced neonatal care practices. A 
cluster RCT in Nepal by (17) assessed the impact of SMS 
reminders and community health volunteer training on 
gestational weight gain and hemoglobin changes in 800 
pregnant women. The intervention group experienced 
significant improvements in these outcomes. In South-
west Nigeria, reported increased maternal health service 
utilization among 600 pregnant women receiving SMS-
based maternal health information. Similarly, (18) in 
Timor-Leste showed scalable improvements in maternal 
care through a comprehensive mHealth program.

Two studies in Dodoma, Tanzania, (19), evaluated the 

use of interactive mHealth tools and SMS messaging 
systems among 700 and 600 pregnant women, 
respectively. Both studies reported increased antenatal 
service utilization and improved knowledge of birth 
preparedness. A pseudo-randomized controlled trial 
by (20) in India evaluated the mMitra voice messaging 
service for 900 low-income women. The service 
improved maternal health knowledge and practices. 
In South Africa, (21) reported that the MomConnect 
initiative improved maternal and child health services on 
the supply side. Lastly, (22) explored mobile technology 
for maternal health in Guinea and tablet-based self-
monitoring systems among pregnant women. Both 
studies demonstrated the effectiveness and feasibility of 
digital interventions in enhancing maternal care.

Quality of appraisal 
The randomized controlled trials reviewed in this study 
were generally rigors, characterized by well-defined 
interventions, consistent outcome measures, and 
limited risk of bias (18,22–25). Although these trials 
suggest beneficial effects, the overall certainty was 
rated as moderate due to some concerns, particularly 
regarding the clarity of reporting and lack of blinding 
in certain instances. In contrast, the quasi-experimental 
and comparative studies presented moderately reliable 
findings, yet the absence of random allocation and 
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potential for selection bias limited the strength of their 
conclusions (16,26,27). Evidence drawn from mixed-
methods and feasibility studies was considered to 
be of low certainty due to unclear causal pathways, 

reduced precision in measurement, and inherent design 
weaknesses. 

Table II: Summary of appraisal 

Author & Year Risk of Bias (ROBINS-I) GRADE Reasoning

(MAKUNYI, 2018) Moderate Moderate Non-randomized; SMS alerts likely beneficial but confounding fac-
tors (e.g., socioeconomic status) not controlled.

(Kebede et al., 2019) Low High Cluster RCT; strong methodology, but potential for contamination 
between clusters. Consistent and precise findings.

(Kassa & Matlakala, 2022) Moderate Moderate Comparative study without randomization; significant results, but 
selection bias is possible.

(Dhiren Modi et al., 2019) Low High Cluster RCT with robust design, improved maternal and neonatal out-
comes; results are consistent and generalizable.

(Singh et al., 2020) Low High Cluster RCT with a strong design; clear evidence of reduced weight 
gain and improved hemoglobin levels.

(Omole et al., 2018) Low High RCT; improved maternal health outcomes. High consistency and 
precision in results.

(Thompson et al., 2019) Moderate Low to Moderate Mixed-methods evaluation limits direct evidence. Bias due to con-
founding cannot be ruled out.

(Masoi et al., 2023) Moderate Moderate Quasi-experimental design introduces potential confounding. Out-
comes show benefit, but results are less precise.

(Masoi & Kibusi, 2019) Moderate Moderate Controlled quasi-experimental study with risks of bias in confound-
ing and classification of intervention.

(Murthy et al., 2020) Moderate Moderate Pseudo-randomized design; potential selection and confounding 
bias. Results demonstrate improvement, but precision is limited.

(Barron et al., 2016) Low High Implementation study; well-structured mHealth platform led to clear 
service delivery improvements.

(Flueckiger et al., 2019) Low High RCT design with consistent and precise results for antenatal care 
attendance.

(Kobayashi et al., 2017) Moderate Moderate Feasibility study; high potential for selection bias, and evidence lacks 
precision for generalization.

DISCUSSION

Digital interventions have emerged as a transformative 
tool in addressing maternal and neonatal health 
challenges globally, with numerous studies highlighting 
their effectiveness across diverse contexts. These 
interventions, ranging from SMS reminders to 
sophisticated mobile health (mHealth) applications, 
have demonstrated significant improvements in health 
outcomes and service utilization.  Multiple studies have 
consistently demonstrated the positive impact of digital 
interventions on maternal and neonatal health. For 
instance, a study by (28) highlighted that SMS reminders 
significantly increased antenatal care (ANC) visits and 
adherence to immunization schedules, particularly in 
low-resource settings. Similarly, mHealth applications, 
such as the one studied by (29), were associated with 
improved monitoring of pregnancy complications, 
enhancing maternal health outcomes. Unlike digital 
formats, conventional antenatal education is usually 
provided through face-to-face sessions, either in group 
settings or as individual consultations with healthcare 
professionals. These programs have consistently been 
linked to enhanced maternal understanding, reduced 
levels of anxiety, improved readiness for childbirth, and 
more favorable outcomes for newborns (11). Core topics 
often covered include prenatal nutrition, labor and 
delivery preparation, infant feeding practices, and early 
parenting skills. Despite their benefits, such sessions 

may not be easily accessible for all, particularly in areas 
with limited healthcare infrastructure due to factors like 
distance to facilities, time constraints, and shortages of 
trained staff (10). These findings align with the outcomes 
of our review, underscoring the potential of digital tools 
in optimizing healthcare delivery.

The effectiveness of digital antenatal education is not 
uniform across all populations; it often depends on 
various demographic and regional influences. Factors 
such as literacy levels, comfort with digital tools, 
cultural values, and economic conditions play a critical 
role in shaping how these interventions are received 
and utilized. For example, research by (30) highlighted 
that in certain rural areas of South Asia, limited digital 
literacy significantly impacted women’s ability to 
use health-related apps independently, with many 
depending on relatives for assistance. On the other hand, 
urban communities, where smartphone access is more 
widespread, exhibited higher levels of engagement and 
consistent participation. Cultural influences further affect 
how digital health tools are perceived and adopted. In 
some societies, deep-rooted trust in traditional birth 
attendants or reliance on family guidance may lead to 
skepticism toward digital information. As noted in [30], 
mismatches between app content such as language, 
visuals, or tone and users’ cultural expectations resulted 
in lower engagement among Indigenous groups. This 
emphasizes the need for digital solutions that are not 
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only functional but also culturally attuned. Incorporating 
native languages, intuitive voice navigation, and 
community-informed content design can enhance 
usability and acceptance. Several real-world initiatives 
support these insights. The Safe Delivery App in Ethiopia 
(15), for instance, offers video-based training tailored for 
birth attendants, using familiar language and culturally 
relevant practices, and has contributed to improved 
maternal care. Likewise, India’s mMitra program uses 
voice messages in local dialects to overcome literacy 
barriers, effectively reaching and educating women in 
underserved communities (20).

Improving access to digital antenatal education requires 
inclusive, context-sensitive strategies. These may include 
distributing affordable or subsidized mobile devices, 
implementing grassroots digital literacy programs, 
and collaborating with local organizations to build 
community trust and encourage engagement. For regions 
with limited internet connectivity, mobile platforms that 
support offline access or hybrid delivery models offer 
practical alternatives. By tailoring interventions to reflect 
the unique needs of diverse populations, their reach and 
effectiveness can be maximized. Digital technologies 
have significantly reshaped maternal and neonatal care 
by enhancing access to reliable health information and 
promoting active involvement among pregnant and 
postpartum women. These tools empower mothers 
with self-management capabilities, fostering greater 
autonomy in health decision-making (25). In remote 
or underserved areas, they help bridge service gaps by 
enabling timely communication and access to essential 
resources (24). On a systems level, digital interventions 
streamline data collection, improve care coordination, 
and support more informed clinical decision-making 
(32). To fully realize these benefits, it is essential 
to invest in foundational infrastructure and human 
resources. This includes expanding internet coverage, 
training healthcare workers such as nurses, midwives, 
and community health agents in the use of digital tools, 
and establishing policies that ensure safe, ethical, and 
equitable deployment. Cross-sector collaboration 
between governments, healthcare institutions, and 
technology developers is equally crucial to produce 
culturally relevant, user-centered solutions that are 
scalable across different settings (33). Embedding digital 
antenatal education into national health strategies 
can improve maternal and newborn outcomes and 
accelerate progress toward universal health coverage.

Despite their potential, digital interventions are not 
without limitations. Technological barriers, including 
inconsistent internet connectivity and lack of access to 
smartphones, remain significant challenges, particularly 
in low-income regions. While digital tools hold great 
promise in maternal healthcare, their implementation 
presents notable ethical and practical concerns. In 
many underserved and rural settings, unreliable internet 
service, frequent power outages, and limited smartphone 

ownership continue to hinder equitable access. A lack 
of digital literacy among both healthcare users and 
providers further complicates the adoption of such 
technologies, emphasizing the need for user-friendly 
designs and targeted training. Moreover, unresolved 
issues surrounding the confidentiality of maternal 
health data may discourage participation unless robust 
privacy safeguards are transparently established and 
maintained (34). Additionally, the use of algorithms in 
digital tools risks reinforcing bias unless developed with 
inclusive datasets and stakeholder input (35). Finally, 
the variability in study designs and contexts makes it 
difficult to generalize existing evidence, highlighting 
the need for standardized evaluation and long-term 
follow-up research. Additionally, the heterogeneity 
of study designs and outcomes in existing research 
poses challenges for generalizability. More robust, 
standardized methodologies are needed to provide 
conclusive evidence on the long-term impact of digital 
interventions on maternal and neonatal health.

CONCLUSION

Digital approaches to antenatal education offer 
a promising pathway to strengthen maternal and 
newborn health, especially when thoughtfully adapted 
to cultural contexts and integrated with existing face-
to-face services. In settings with limited resources, 
implementing such interventions requires concrete, 
context-sensitive actions. These include expanding 
access to affordable digital infrastructure, designing 
multilingual and offline-compatible platforms, 
equipping community health workers with digital skills, 
and fostering grassroots initiatives that build trust and 
promote participation. Collaborative efforts between 
public institutions and private sectors can further 
support sustainable implementation and equitable 
distribution of digital health solutions. Looking ahead, 
health systems and policymakers are encouraged to 
explore blended models that merge in-person care with 
digital engagement, ensuring flexibility while preserving 
the interpersonal support central to maternal care. Such 
models are well-positioned to meet the diverse needs of 
pregnant women and overcome local challenges. Future 
investigations should focus on assessing the long-term 
impact of these combined strategies, both in terms of 
behavioral change and health outcomes. Additionally, 
the development of universal, adaptable frameworks 
will be vital for guiding effective integration across 
varied populations. Embedding these innovations within 
national maternal health agendas can serve as a strategic 
lever to address disparities in care and advance progress 
toward inclusive, high-quality health coverage.

ACKNOWLEDGMENT

The author thanks the Doctoral Program in Public Health 
Sciences, Faculty of Medicine, Andalas University.



8

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Mal J Med Health Sci 22(1): 1544.1-1544.9

REFERENCES

1.	 Davis-Floyd RE, Sargent CF. Childbirth and 
authoritative knowledge: Cross-cultural 
perspectives. Univ of California Press; 2023. 

2.	 Van Den Heuvel JFM, Groenhof TK, Veerbeek 
JHW, Van Solinge WW, Lely AT, Franx A, et al. 
eHealth as the next-generation perinatal care: 
an overview of the literature. J Med Internet Res. 
2018;20(6):e202. 

3.	 Haddad SM, Souza RT, Cecatti JG. Mobile 
technology in health (mHealth) and antenatal 
care–Searching for apps and available solutions: A 
systematic review. Int J Med Inform. 2019;127:1–
8. 

4.	 Chang CY, Sung HY, Guo JL, Chang BY, Kuo FR. 
Effects of spherical video-based virtual reality 
on nursing students’ learning performance in 
childbirth education training. Interactive Learning 
Environments. 2022;30(3):400–16. 

5.	 Mohamed H, Ismail A, Sutan R, Abd Rahman R, 
Juval K. A Scoping Review of Digital Technologies 
in Antenatal Care: Recent Progress and Applications 
of Digital Technologies. 2023; 

6.	 Serçekuş P, Başkale H. Effects of antenatal 
education on fear of childbirth, maternal self-
efficacy and parental attachment. Midwifery. 
2016;34:166–72. 

7.	 Jaynes S, Brathwaite D, Tully KP. Systematic review 
of the effect of technology-mediated education 
intervention on maternal outcomes in the first year 
after birth. Journal of Obstetric, Gynecologic & 
Neonatal Nursing. 2022;51(3):278–89. 

8.	 Jones E, Lattof SR, Coast E. Interventions to provide 
culturally-appropriate maternity care services: 
factors affecting implementation. BMC Pregnancy 
Childbirth. 2017;17:1–10. 

9.	 Whitworth K, Donnellan-Fernandez R, Fleet JA. 
Digital transformation of antenatal education: 
A descriptive exploratory study of women’s 
experiences of online antenatal education. Women 
and Birth. 2024;37(1):188–96. 

10.	 Rockliffe L, Peters S, Heazell AEP, Smith DM. 
Factors influencing health behaviour change 
during pregnancy: a systematic review and meta-
synthesis. Health Psychol Rev. 2021;15(4):613–32. 

11.	 Coast E, Jones E, Lattof SR, Portela A. Effectiveness 
of interventions to provide culturally appropriate 
maternity care in increasing uptake of skilled 
maternity care: a systematic review. Health Policy 
Plan. 2016;31(10):1479–91. 

12.	 Divakar H, Mishra R, Joshi S, Kulkarni B, Narayanan 
P, Singh R, et al. Overcoming challenges of in 
person prenatal care: a pilot study on the usability 
and acceptability of a remote monitoring device for 
pregnant women in India. Asian Research Journal 
of Gynaecology and Obstetrics. 2023;9(1):39–45. 

13.	 Lau Y, Cheng JY, Wong SH, Yen KY, Cheng 

LJ. Effectiveness of digital psychotherapeutic 
intervention among perinatal women: A systematic 
review and meta-analysis of randomized controlled 
trials. World J Psychiatry. 2021;11(4):133. 

14.	 Gitonga E, Nyamari J, Warutere P, Wanyoro A. 
Influence of short message service reminders on 
utilisation of focused antenatal care among women 
in rural Kenya: a randomised controlled trial. Afr J 
Midwifery Womens Health. 2021;15(2):1–11. 

15.	 Kebede AS, Ajayi IO, Arowojolu AO. Effect 
of enhanced reminders on postnatal clinic 
attendance in Addis Ababa, Ethiopia: a cluster 
randomized controlled trial. Glob Health Action. 
2019;12(1):1609297. 

16.	 Kassa A, Matlakala MC. Effectiveness of mHEALTH 
application at primary health care to improve 
maternal and new-born health services in rural 
Ethiopia: comparative study. medRxiv. 2022;2022–
4. 

17.	 Modi D, Dholakia N, Gopalan R, Venkatraman 
S, Dave K, Shah S, et al. mHealth intervention 
“ImTeCHO” to improve delivery of maternal, 
neonatal, and child care services—A cluster-
randomized trial in tribal areas of Gujarat, India. 
PLoS Med. 2019;16(10):e1002939. 

18.	 Dhiren Modi DM, Nishith Dholakia ND, Ravi 
Gopalan RG, Sethuraman Venkatraman SV, 
Kapilkumar Dave KD, Shobha Shah SS, et al. 
Mhealth intervention" ImTeCHO" to improve 
delivery of maternal, neonatal, and child care 
services-a cluster-randomized trial in tribal areas 
of Gujarat, India. 2019; 

19.	 Singh JK, Acharya D, Paudel R, Gautam S, 
Adhikari M, Kushwaha SP, et al. Effects of female 
community health volunteer capacity building and 
text messaging intervention on gestational weight 
gain and hemoglobin change among pregnant 
women in southern Nepal: a cluster randomized 
controlled trial. Front Public Health. 2020;8:312. 

20.	 Acharya A, Chang CL, Chen M, Weissman A. 
Facilitators and barriers to participation in health 
mothers’ groups in improving maternal and child 
health and nutrition in Nepal: A mixed-methods 
study. BMC Public Health. 2022;22(1):1660. 

21.	 TJ M, Kibusi SM, Ernest A, Lilungulu AG. 
The effectiveness of interactive mobile health 
technologies in improving antenatal care service 
utilization in Dodoma region, Tanzania: A quasi 
experimental study. 2020; 

22.	 Omole O, Ijadunola MY, Olotu E, Omotoso O, 
Bello B, Awoniran O, et al. The effect of mobile 
phone short message service on maternal health 
in south‐west Nigeria. Int J Health Plann Manage. 
2018;33(1):155–70. 

23.	 Kebede MM, Pischke CR. Popular diabetes apps 
and the impact of diabetes app use on self-care 
behaviour: a survey among the digital community 
of persons with diabetes on social media. Front 
Endocrinol (Lausanne). 2019;10:135. 



9Mal J Med Health Sci 22(1): 1544.1-1544.9

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

24.	 Barron P, Pillay Y, Fernandes A, Sebidi J, Allen 
R. The MomConnect mHealth initiative in South 
Africa: Early impact on the supply side of MCH 
services. J Public Health Policy. 2016;37:201–12. 

25.	 Flueckiger RM, Thierno DM, Colaço R, Guilavogui 
T, Bangoura L, Reithinger R, et al. Using short 
message service alerts to increase antenatal 
care and malaria prevention: findings from 
implementation research pilot in Guinea. Am J 
Trop Med Hyg. 2019;101(4):806. 

26.	 MAKUNYI EG. UTILIZATION OF MOBILE PHONE 
SHORT MESSAGE SERVICE TO ENHANCE 
UPTAKE OF FOCUSED ANTENATAL CARE IN 
THARAKA NITHI COUNTY, KENYA. 2018; 

27.	 Masoi TJ, Kibusi SM. Improving pregnant women’s 
knowledge on danger signs and birth preparedness 
practices using an interactive mobile messaging 
alert system in Dodoma region, Tanzania: a 
controlled quasi experimental study. Reprod 
Health. 2019;16:1–10. 

28.	 Thompson S, Mercer MA, Hofstee M, Stover B, 
Vasconcelos P, Meyanathan S. Connecting mothers 
to care: Effectiveness and scale-up of an mHealth 
program in Timor-Leste. J Glob Health. 2019;9(2). 

29.	 Masoi TJ, Kibusi SM, Bintabara D, Lilungulu A. 
The effectiveness of interactive mobile health 
technologies in improving antenatal care service 
utilization in Dodoma region, Tanzania: A 
quasi—Experimental study. PLOS Digital Health. 
2023;2(8):e0000321. 

30.	 Salem A, Lacour O, Scaringella S, Herinianasolo 
J, Benski AC, Stancanelli G, et al. Cross-sectional 

survey of knowledge of obstetric danger signs 
among women in rural Madagascar. BMC 
Pregnancy Childbirth. 2018;18:1–9. 

31.	 Murthy N, Chandrasekharan S, Prakash MP, Ganju 
A, Peter J, Kaonga N, et al. Effects of an mHealth 
voice message service (mMitra) on maternal health 
knowledge and practices of low-income women 
in India: findings from a pseudo-randomized 
controlled trial. BMC Public Health. 2020;20:1–
10. 

32.	 Ngabo F, Nguimfack J, Nwaigwe F, Mugeni C, 
Muhoza D, Wilson DR, et al. Designing and 
implementing an innovative SMS-based alert 
system (RapidSMS-MCH) to monitor pregnancy 
and reduce maternal and child deaths in Rwanda. 
Pan Afr Med J. 2012;13. 

33.	 Valencia SA, Gómez JGB, Ramirez MCG, Luna 
IF, Caicedo HA, Torres-Silva EA, et al. Evaluation 
of a telehealth program for high-risk pregnancy 
in a health service provider institution. Int J Med 
Inform. 2023;179:105234. 

34.	 Dai Y, Min H, Sun L, Wang X, Zhu C, Gu C. 
Assessing women’s and health professionals’ views 
on developing a midwifery‐led mobile health app 
intervention in pregnancy: A descriptive qualitative 
study. J Adv Nurs. 2024; 

35.	 Hong K, Hwang H, Han H, Chae J, Choi J, Jeong 
Y, et al. Perspectives on antenatal education 
associated with pregnancy outcomes: Systematic 
review and meta-analysis. Women and Birth. 
2021;34(3):219–30. 


