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Abstract 
Introduction: Globally, maternal mortality remains a major public health concern, with an 
estimated 223 maternal deaths per 100,000 live births and more than 800 women dying every 
day from preventable pregnancy-related causes. The burden is disproportionately high in low-
resource settings, including coastal and island regions. This review aimed to identify the 
strategic approaches implemented to improve maternal health and antenatal care in these 
areas.  
Methods: A systematic search was conducted for studies published from 2000 to April 2025 
in the PubMed, Scopus, and ScienceDirect databases. Of the 1,054 articles identified, 1,017 
were screened, 54 met the eligibility criteria for full assessment, and 41 studies were ultimately 
included in the review. 
Results: The findings revealed several key strategies: mobile clinics, outreach services, and 
emergency transportation for pregnant women (n=6); telemedicine and mHealth initiatives 
(n=12); engagement of community health workers and local personnel (n=13); strengthening 
maternal waiting homes, delivery systems, and referral mechanisms; and integration of ANC 
with other health programs (n=10). These approaches highlight efforts to overcome 
socioeconomic, geographic, and cultural barriers to accessing essential maternal health 
services in coastal regions 
Conclusion: We recommend empowering local health workers, leveraging technology for 
outreach, strengthening referral and transport systems using data for targeted actions, and 
fostering community engagement to improve maternal health outcomes in coastal regions. 
Understanding the effectiveness and challenges of these strategies is crucial for developing 
context-specific interventions to reduce maternal mortality and enhance ANC coverage in 
underserved coastal communities. 
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Introduction  

According to the World Health 
Organization (WHO)1 (2024), the global 
maternal mortality ratio (MMR) was 223 per 

100,000 live births in 2020, which equates 
to approximately 800 women dying every 
day from pregnancy complications. Despite 
this, there has been a 34% decrease in 
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global MMR since 2000. The most 
significant reductions were recorded in 
Eastern Europe with a 70% reduction, as 
well as in South Asia at 67%. Sub-Saharan 
Africa also showed progress, with a 
reduction of approximately 33%. However, 
achieving the Sustainable Development 
Goal (SDG) 3.1 target of reducing MMR to 
less than 70 per 100,000 live births by 2030 
remains a major challenge, particularly in 
the Sub-Saharan Africa region.2  

 
The reported stagnation of the 

global maternal mortality ratio (MMR) in 
2020 is a pressing issue, with an estimated 
287,000 women dying from causes related 
to pregnancy, childbirth, and the 
postpartum period. Pre-existing medical 
conditions (e.g., chronic anemia, chronic 
hypertension, diabetes) and immediate 
obstetric complications (such as 
postpartum hemorrhage, preeclampsia, 
and infections) are the main biomedical 
causes of maternal mortality.3  Mortality 
can be substantially reduced if quality-
assured maternal health commodities and 
services are consistently available. 
Appropriate antenatal care during 
pregnancy can reduce maternal mortality 
and morbidity. The World Health 
Organization recommends a minimum of 
eight ANC visits for optimal prenatal care, 
including monitoring the health of mother 
and fetus, identifying possible problems, 
and maternal and fetal health, identifying 
potential problems, and providing needed 
interventions.4 

 
Recent studies have shown that 

completing at least eight ANC visits 
significantly improves maternal and fetal 
outcomes. Women who meet the 8-contact 
schedule are more likely to deliver in health 
facilities and receive timely postnatal care, 
both of which reduce maternal and 
neonatal deaths.5 More frequent visits also 
allow for the earlier detection of 
complications, such as preeclampsia, fetal 
growth restriction, and gestational 
diabetes, while providing more 
opportunities for counseling, 
supplementation, malaria prevention, and 
birth preparedness. Evidence from 
Ethiopia6  and Malawi7 similarly shows that 
≥8 ANC contacts strengthen maternal 

monitoring and ensure quicker 
management of pregnancy risk.  

 
Despite global progress, more than 

700 women continue to die every day from 
preventable causes related to pregnancy 
and childbirth, meaning that one maternal 
death occurs approximately every two 
minutes. Although the global maternal 
mortality ratio (MMR) decreased by 
approximately 40% between 2000 and 
2023, the vast majority of maternal deaths 
(more than 90 %) continue to occur in low- 
and lower-middle-income countries. This 
shows that there are still large disparities in 
access to quality healthcare services. Care 
by skilled health personnel before, during, 
and after childbirth can save the lives of 
both mothers and newborns, making it 
critical to ensure that every woman has 
access to these services to prevent 
unnecessary deaths.1 Persistent disparities 
in access to quality maternal health 
services highlight the importance of 
understanding vulnerable populations, 
including those living in coastal regions. 

 
Recent studies indicate that 

maternal health outcomes in coastal and 
island regions tend to be poorer than those 
in non-coastal or inland areas. In 
Bangladesh, women living in coastal and 
riverine zones were significantly less likely 
to complete ≥4 ANC visits and were more 
likely to deliver at home than those living in 
inland districts, contributing indirectly to 
higher maternal morbidity in these areas.8,9  
A comparative study from Bangladesh 
further showed that maternal healthcare 
utilization was substantially lower in high 
disaster-prone coastal regions than in low-
risk inland areas.10  Similarly, coastal 
counties in Kenya, such as Kilifi, Kwale, 
and Tana River, have consistently reported 
ANC coverage and facility-delivery rates 
below national averages, partly explaining 
the persistently higher maternal mortality 
reported in these regions.11 These findings 
illustrate that coastal areas represent a 
high-risk subgroup with lower maternal 
health service uptake than inland 
populations. 

 
Coastal regions possess distinct 

geographical, environmental, and 
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sociocultural characteristics that make 
them uniquely vulnerable. Seasonal 
flooding, cyclones, storm surges, and tidal 
changes commonly disrupt transportation 
and referral systems, leading to delays in 
accessing skilled obstetric care in Papua 
New Guinea. Environmental factors, such 
as high water salinity in coastal 
Bangladesh, have been linked to 
pregnancy complications, including 
hypertension and preeclampsia.12,13  
Environmental and geographic challenges, 
as well as physical accessibility barriers, 
are also crucial issues in coastal areas. 
Long distances between coastal 
settlements and health facilities, coupled 
with high transportation costs, are the most 
direct and critical barriers to the utilization 
of antenatal care (ANC) services.10 
Moreover, several coastal communities 
maintain strong traditional birthing 
practices and gender norms that influence 
care-seeking, reducing ANC attendance 
and skilled delivery uptake.10,11 These 
combined environmental, cultural, and 
infrastructural characteristics demonstrate 
that coastal areas present challenges that 
differ considerably from other underserved 
settings, such as rural highlands or urban 
slums. 

 
Given these heightened 

vulnerabilities and unique barriers faced by 
coastal populations, there is an urgent 
need to synthesize existing strategies 
designed to strengthen maternal health 
and antenatal care services in these 
contexts. Therefore, this scoping review 
aims to map and critically examine the 
strategic approaches implemented to 
enhance maternal health and ANC 
services in coastal areas. 
 
Methods  
Study Design and Setting of the Study  

This scoping review was conducted 
following Arksey and O'Malley's 
methodological framework and referring to 
the PRISMA-ScR guidelines. This study 
aimed to identify the strategic approaches 
implemented to improve maternal health 
and antenatal care in coastal areas. 
 
 
 

Eligibility Criteria 
This review included peer-reviewed 

journal articles published in English from 
2000 to the present. Eligible studies 
addressed maternal health or antenatal 
care services specifically within coastal, 
remote, or island settings. This review 
focused on literature that described or 
evaluated strategic approaches, 
interventions, or programs intended to 
improve maternal health outcomes and/or 
enhance the accessibility and utilization of 
ANC services. Studies were included if 
they employed quantitative research 
(observational, experimental) and 
qualitative research designs or mixed 
methods design. The exclusion criteria 
encompassed studies not related to 
maternal health or ANC, those focusing 
exclusively on urban or non-coastal 
populations, and non-empirical 
publications such as editorials, 
commentaries, or opinion pieces. 
 
Search Strategy 

The process was conducted 
through five stages, namely: formulating 
research questions, identifying relevant 
studies through literature searches in 
PubMed, Scopus, Science Direct 
databases with keywords such as 
“maternal health”, “antenatal care”, 
“coastal areas”, and “strategic 
approaches”; screening studies based on 
inclusion criteria such as focus on 
strategies or interventions in coastal areas 
and publication in English without limiting 
the year; and screening titles and abstracts 
using Rayyan software by involving two 
independent reviewers to minimize 
selection bias. Selected studies were 
extracted based on location, objectives, 
methods, strategy type, outcomes, and 
challenges. The results were analyzed 
descriptively and thematically and 
presented in narrative and tabular form to 
illustrate the strategies used and their 
impact on improving maternal health 
services in coastal areas. 
 
Data Extraction 

A systematic search was 
conducted for studies published from 2000 
to April 2025 in the PubMed, Scopus, and 
ScienceDirect databases. Of the 1,054 
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articles identified, 1,017 were screened, 54 
met the eligibility criteria for full 
assessment, and 41 studies were 
ultimately included in the review. 
 
Data Analysis 

 After data extraction, all eligible 
studies were organized and descriptively 
analyzed. A Microsoft Excel spreadsheet 
was used to compile the extracted data in 
a tabular format, which included the 
following variables: article number, first 
author, year of publication, study location, 
type of strategic approach, specific 
interventions, targeted outcomes, and 
summarized results of the study. This 
structured format facilitated a systematic 
comparison across studies. The data were 
thematically analyzed to identify recurring 

patterns, common strategies, and 
variations in the types of interventions. 
Strategic approaches were grouped 
according to their characteristics, such as 
mobile clinics, telemedicine and mHealth 
services, outreach programs, and 
community-based models. The outcomes 
reported in each study were reviewed to 
assess their relevance to maternal health 
improvements and antenatal care service 
utilization. This analytical approach 
enabled the synthesis of findings into 
coherent thematic categories, allowing for 
a clearer understanding of the scope and 
diversity of strategic interventions used to 
enhance maternal health and ANC 
services in coastal, remote or island 
settings.

 
Prisma 

 
Figure 1. PRISMA Flow Diagram of Study Selection Process 
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Results  
Table 1. shows a total of 41 articles 

were included in this scoping review. These 
studies originated from various regions 
worldwide, with the highest concentration 
in sub-Saharan Africa, followed by South 
and Southeast Asia, remote island areas 
such as the Pacific and Oceania, and parts 
of Latin America. The primary focus of 
these articles was on strategies to improve 
access to and the quality of maternal health 
services and antenatal care (ANC) in 
coastal, remote, and island regions. Based 
on the types of interventions discussed, 13 
articles focused on community-based 
programs, 12 evaluated the use of 
telemedicine or mHealth, 6 highlighted 
outreach services such as mobile clinics 
and ANC outreach programs, and 10 
focused on supporting facilities such as 
maternity waiting homes and emergency 
referral transport systems, with some 
articles covering more than one topic. In 
terms of study design, 21 articles used 
quantitative methods, 9 were qualitative, 7 
employed mixed-methods approaches, 
and 4 were descriptive or program 
evaluation studies. These articles were 
published between 2012 and 2025, with a 
noticeable increase in publication trends 
over the past decade, reflecting the 
growing global attention to improving 
access to maternal health services in hard-
to-reach areas. 
Figure 2. illustrates the geographic 
distribution of the included studies in this 
review. The visualization indicates that 

most study sites were located in coastal 
regions, as shown by their proximity to the 
shorelines and reliance on marine or 
coastal environments. The map also 
presents the number of articles included 
per country using a blue color gradient. 
Darker blue represents countries with the 
highest contributions (three articles), 
including Uganda, Zambia, Kenya, Nigeria, 
Ethiopia, Tanzania, India, Pakistan, 
Bangladesh, Indonesia, and China. 
Medium blue indicates countries that 
contributed two articles, such as 
Madagascar, the Dominican Republic, and 
Australia. Light blue represents countries 
that contributed only one article, including 
Iran and the United States. Countries 
without any included studies are shown in 
grey. Coastal countries are highlighted 
using the same blue gradient scale to 
emphasize the coastal nature of the study’s 
settings. 
 

Most studies were conducted in 
sub-Saharan Africa and South or 
Southeast Asia, where populations 
commonly inhabit coastal zones and 
depend on coastal ecosystems for their 
livelihoods and access to health services. 
Despite this relatively wide geographical 
scope, contributions from each country 
remained limited, with only one to three 
studies included per setting. This highlights 
the need for more context-specific 
research in underrepresented coastal 
areas to strengthen the overall evidence. 
 

 
Table 1. Key Findings from Studies on Maternal Health and ANC Interventions in Coastal Area 

Author, Year Location Study design Intervention Results 

Type of strategy: Engagement of community health 
Outcome : ANC Visit, Maternal Health Indicator, skilled birth, empowerment, ANC Utilization 

Ssetaala A et 
al, 2022 14 

Lake Victoria, 
Uganda, East 
Africa  

quantitative 
study 

Community health 
workers' household 
visits to provide 
counselling 

90.9% women accepted 
intervention; OR=2.1 for 
early ANC; OR=0.9 for ≥4 
ANC 

Jacobs C, et 
al, 2018 15 

Samfya and 
Luwingu, 
Zambia, South 
Africa 

qualitative study Community-based Safe 
Motherhood Action 
Groups (SMAGs) 
involved educating 
women, referring them 
to health facilities, 
assisting women with 
household tasks.  

SMAGs successfully 
implemented most of the 
intervention, but targets 
unmet; barriers included 
poor access and support. 
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Author, Year Location Study design Intervention Results 

Lira Huq, N., 
2023 16 

Riverine areas, 
Bangladesh 

quantitative 
study 

NGO maternal 
healthcare in riverine 
areas, ≥4 ANC visits 
from skilled providers 

Mothers 3× more likely to 
receive ≥4 ANC visits 
(AOR: 2.9; CI: 2.1–4.2) 

Alehagen SA, 
2012 17 

Remote rural 
India 

Mixed-methods  Nurse-based mobile 
ANC clinics 

Early ANC visits 
increasing from 32% to 
62%; decreasing 
maternal mortality from 
478 to 121 per 100,000 

Hossain J, 
2020 18 

Sunamganj, 
Bangladesh 

quantitative 
study 

Private Community 
Skilled Birth Attendants 
(P-CSBAs) 

Skilled attendance (aOR: 
2.18); complications 
decreasing during 
prenatal, delivery, and 
postnatal 

Noorani QA, 
2013 19 

Chitral District, 
Pakistan 

Mixed-methods  Community-Based 
Savings Groups 
(CBSGs)  provided 
women with financial 
resources to cover 
transportation and 
service costs, and 
served as social spaces 
for empowerment and 
health education. 

Women participating in 
CBSGs were significantly 
more likely to use 
services provided by 
CMWs, including at least 
one ANC visit, skilled 
birth attendance. 

Perry H, 2015 
20  

28+ LMICs descriptive 
study 

Care Groups: peer 
health education who 
coordinate groups of 
10–15 community-
based volunteers. Each 
volunteer is responsible 
for regularly visiting 10–
15 households to share 
life-saving health 
messages and promote 
service utilization. 

High coverage of 
interventions; improved 
household-level 
practices; low-cost and 
scalable 

Salam RA, 
2016 21 

Sindh, Pakistan qualitative study Lady Health Workers 
(LHWs) to be trained 
and equipped for early 
identification and 
emergency 
management of pre-
eclampsia.  

Strong potential; needs 
curriculum, equipment, 
supervision, and policy 
support 

Li, W., 2025 22 Xinxiang, 
China 

quantitative 
study 

Perinatal education 
program. BPCR 
knowledge; maternal 
mental health; delivery 
method 

Improvements in BPCR 
knowledge (P<0.001) and 
practice (P=0.047) 

Okonofua, F., 
2022 23 

  quantitative 
study 

Community-led 
interventions 
(community health fund, 
transport engagement, 
drug revolving fund, 
community education, 
advocacy, retraining of 
health workers, and 
provision of basic 
equipment)  

 Antenatal care utilization 
increased significantly 
(OR 3.87, CI 2.84–5.26, 
p<0.001). Delivery care 
utilization increased (OR 
3.88, CI 2.86–5.26).  
Postnatal care utilization 
increased (OR 3.66, CI 
2.58–5.18). 
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Author, Year Location Study design Intervention Results 

DesLauriers, 
N.R., 2020  24  

Mfangano 
Island, Lake 
Victoria, 
Western Kenya 

quantitative 
study 

Mfangano Health 
Navigation Programme: 
A community-based 
intervention aimed at 
improving navigation 
and timely access to 
maternal care services. 
Participatory approach 
to involving local staff 
and communities. 

The Mfangano Health 
Navigation programme is 
a potential model for 
similar low-resource 
settings, Reduced 
emergency care delays; 
community 
empowerment in 
feedback and planning 

Kermode, M., 
2017 25 

Laikipia and 
Samburu, 
Kenya  

Mixed-methods  Collaborative model of 
maternal health care 
involving skilled birth 
attendants (SBAs) and 
traditional birth 
attendants (TBAs) 

 A collaborative SBA/TBA 
model can maximize 
maternal and neonatal 
safety during the 
transition from TBA-led to 
SBA-led births and may 
speed up the transition. 

Serbanescu, 
F., 2019 26 

Uganda and 
Zambia   

Mixed-methods  Community 
engagement, public 
health outreach, 
community workers, 
incentives for facility 
delivery 

SMGL initiative 
significantly increased 
facility deliveries to 
90.2%) reduced maternal 
deaths Uganda (45.5% to 
66.8%), Zambia (62.6%)  

Type of strategy; telemedicine/mHealth initiatives 
Outcome: Access to care, early detection of complications, maternal health outcomes, management of high-
risk pregnancies 

Baatar T, 2012 
27 

Ulaanbaatar, 
Mongolia 

Descriptive  Telemedicine 
consultations between 
local healthcare 
providers and expert 
teams for pregnancy 
complications 

Telemedicine improved 
early diagnosis and 
management of 
pregnancy complications, 
strengthened provider 
capacity, and reduced 
maternal and newborn 
morbidity and mortality in 
intervention areas. 

Nazari M,2024 
28 

Guilan 
province, north 
of Iran, West 
Asia 

quantitative 
study 

Improved remote 
monitoring and user 
satisfaction; contribution 
Supporting Factors in 
Using a Smartphone to 
Support Access 
Maternal Health 
Services in Rural 
Indonesia: A Qualitative 
Study used to better 
health outcomes 

Improved remote 
monitoring and user 
satisfaction. Its 
contributed to better 
health outcomes 

Bonnell S et al, 
2018 29 

San Juan 
Province, 
Dominican 
Republic, 
Caribbean, 
Central 
America 

community-
based research 

 Mobile-based third-
trimester ANC 
assessment by CHWs.= 
CHWs were taught to 
provide third-trimester 
antenatal assessment, 
upload the data on a 
mobile phone 
application, send the 
data to the local 
physician who 
monitored data for "red 
flags," and call directly if 
a mother had an urgent 
problem 

52 enrolled, 95 ANC 
visits; 2 urgent cases 
managed at home, no 
deaths, high acceptability 
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Author, Year Location Study design Intervention Results 

Pagalday-
Olivares P, et 
al, 2017 30 

Remote 
peninsulas and 
islands in 
Kpando 
Municipality, 
Ghana 

qualitative study Feasibility assessment 
of eHealth/mHealth 
solutions including 
mobile apps for CHNs, 
clinical decision support 
systems, EMRs, and 
pregnancy monitoring 
tools. 

eHealth shows strong 
potential to reduce delays 
in maternal care. 
Potential to improve ANC 
access and quality, 
enhance referral and 
record systems, support 
high-risk pregnancy 
monitoring, and reduce 
maternal mortality. Main 
barriers: infrastructure, 
staff rotation, culture. 

Itanyi, I.U.,  
2023 31 

Benue State, 
Nigeria 

qualitative study Smartcard system for 
pregnant women to 
record and manage 
antenatal care services. 
The smartcards store 
medical information 
digitally, are accepted 
across facilities, and are 
distributed through 
culturally-acceptable 
events like “Baby 
showers.” 

Smartcard system is well 
accepted. Smartcards 
useful and efficient for 
maternal care with key 
facilitators: integration 
with local practices, 
logistical ease, family and 
provider support. 
Smartcards reduced wait 
time; increased facility 
access; cultural 
integration helped uptake 

MacDonald, 
M.E., et al, 
2019 32 

Rural Senegal qualitative study Comm Care mHealth 
maternal program 

Successful engagement 
with local context 

Benski, A.C.,  
2017 33 

Ambanja 
District, 
Madagascar 

quantitative 
study 

PANDA mHealth ANC 
system to conduct 
standardized antenatal 
care based on WHO 
guidelines 

100% data successfully 
collected; system feasible 
per WHO standards 

Gilbert,  2023 
34 

Australia (QLD, 
WA, NSW 
sites) 

Mixed-method mHealth nutrition tool 
co-designed with 
Indigenous women 

Tool addresses cultural 
gaps; inclusive design 
fosters relevance and 
acceptability. 
Strengthens evidence on 
mHealth as a medium for 
Indigenous maternal 
health promotion. 

Atinafu, W.T., 
2023 35 

Ambo Town, 
Ethiopia 

quantitative 
study 

Mobile mental health 
support in pregnancy 

77.3% intended use; key 
predictors: attitude 
(β=0.662), usefulness 
(β=0.253), ease of use 
(β=0.579), trust. 
Strengthen digital mental 
health support through 
trust-building and 
perceived benefit 
approaches, especially in 
remote ANC settings 

Noh, K.B.M.,  
2021 36 

Rural area in 
Indonesia 

qualitative study Use of smartphones with 
health-related 
applications (tailored to 
social characteristics of 
the area). 
- Integration of internet-
based services for 
health monitoring and 
education. 

Majority of pregnant 
women used 
smartphones for daily 
activities and health-
related purposes. This 
can be a valuable method 
to enhance antenatal 
care coverage. 
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Author, Year Location Study design Intervention Results 

Kikuchi K et al, 
2021 37 

Shariatpur, 
Bangladesh 

quantitative 
study 

PHC for MCH: Health 
workers use sensor 
devices and video 
consultations to manage 
maternal health 

ANC ≥4 visits increased 
from 29% to 51%, PNC 
from 27% to 78%, 
improved detection of 
anemia (45–54%) and 
abnormal pulse (20–
40%). >40% of women 
improved health status 
after receiving 
ANC/PNC. 

Sullivan, C., et 
al, 2023 38 

Hawai‘i, United 
States 

descriptive 
study 

Maternal telehealth 
including tele-ultrasound 
and remote monitoring 

Improved access during 
pandemic. Effective for 
high-risk pregnant 
women and maternal 
care. 

Type of strategy; emergency transportation for pregnant women 
Outcome : ANC and PNC accessibility, maternal health status, Maternal and newborn health service utilization 

Edmond K et 
al, 2020 39 

Remote 
regions of 
Afghanistan 

quantitative 
study 

Mobile outreach health 
services  

ANC ≥1 visit: 83.6% 
(intervention) vs 61.3% 
(control); measles 
vaccine: 73.8% vs 
57.3%; AMD for ANC 
14.8% (95% CI: 1.6–
28.0). No significant 
effect on PNC or clinic-
level ANC provision. 

Mwilike, B.E et 
al, 2024 40 

Pwani, 
Tanzania 

mixed method Mobile ANC clinic 
"Mkunga Kitaani" 
equipped with tools and 
midwives, serving 7 
villages lacking health 
facilities for one year.  

ANC early initiation 17%, 
third trimester 36%. 
Mobile clinics preferred 
due to convenience. 
Barriers: seasonal 
access, limited 
diagnostic tools. 
Suggested expansion. 

Oguntunde, O., 
et al, 2018 41 

 Northern 
Nigeria 
(Jigawa and 
Kaduna) 

qualitative study Emergency Transport 
Scheme (ETS) 
compared as stand-
alone vs integrated with 
demand-generation 

ETS vital in rural areas. 
Integrated ETS with 
community strategies 
(TBAs, religious leaders) 
increased community 
awareness, acceptance, 
and use of maternal 
health services. Its more 
effective, reliable, and 
responsive. 

Neke NM, 
2018 42 

Tanzania qualitative study Mobile Health Clinics 
(MCH delivery) 

Mobile clinics improved 
MCH access and 
community awareness. 
Barriers: funding, HR, 
logistics. Need for 
evaluation of 
sustainability and 
continuity of care. 

Eba, K., 2025 
43 

Somali & Afar, 
Ethiopia 

qualitative study Mobile Health Service 
(MHS)  

Improved service 
coverage and RMNCH 
utilization; enhanced 
family planning, nutrition, 
and maternal-child care. 

 
 
 
 
 
 



Journal of Public Health for Tropical and Coastal Region. Vol 8. No. 3 (2025) 

 

231 
Copyright (c) 2025 The authors. 

 

Author, Year Location Study design Intervention Results 

Mwanzia, L., 
2024 44 

Western Kenya quantitative study  Phone-based midwife 
navigation 

Phone-based navigation by 
midwives is feasible to 
support ANC services, 
strategy complements 
existing ANC to promote 
facility births, higher facility 
birth among women with 
personal phones suggests 
enhanced ANC 
engagement (89% of the 
intervention group) 

Strengthening maternal waiting home/delivery and referral systems/integration with ANC 
Outcome : reducing maternal health barriers, Maternal health, MWH utilization 

Dewi, A., et al, 
2023 45 

Remote areas of 
Indonesia 

mixed method implementation of 
standardized Maternity 
Waiting Homes (MWH) 

3x improvement in 
knowledge (Rs = 0.26, p = 
0.032); improved 
willingness to use MWH (p = 
0.037). CHW midwife 
collaboration is effective in 
promoting MWH use 

Wondo MB, et al, 
2024 46 

Dangur District, 
Northwestern 
Ethiopia 

quantitative study MWH utilization Utilization was 36.4%. 
Associated factors: 
knowledge (AOR=3.9), 
transportation affordability 
(AOR=2.4) 

Gezimu W, et al, 
2021 47 

Gamo Gofa 
zone, Southern 
Ethiopia 

quantitative study MWH utilization Significant factors: 
occupation, childbirth 
history, past MWH use, 
social norms, perceived 
behavioral control. 

Asmamaw, D.B, 
2023 48 

Gidan District, 
Ethiopia 

quantitative study Home delivery during ANC Despite antenatal care 
visits, nearly 1 in 3 women 
gave birth at home. Home 
delivery prevalence: 28.8% 
(95% CI: 25.7–32.2)- 
Significant factors: 
• Rural residence (AOR = 
2.02) 
• Unmarried women (AOR = 
11.16)• Husband's 
education (AOR = 2.60)• 
Not involved in women’s 
development army (AOR = 
1.64) • Fear of COVID-19 
(AOR = 3.86) Key barriers: 
rural residence, low 
husband education, fear of 
COVID-19, lack of women's 
group participation. 
Recommendations: 
enhance spousal education, 
emphasize institutional birth 
benefits during ANC, and 
strengthen women's groups 
(WDA) targeting vulnerable 
populations,  

Beck, D., 2021 49 Rural Zambia Secondary data Maternity waiting homes as 
part of a community 
mobilization package. The 
CM approach aimed to 
empower and engage 
communities to reduce 
maternal mortality through 
collective action. 

 Community mobilization 
improved empowerment 
and participation; further 
testing needed for 
marginalized groups. 

Scott, N.A.,  2021 
50 

Rural Zambia quantitative study The improved MWH model 
included better 
infrastructure, policies, and 
linkages to health centers for 
increased access to 
maternity care. 

care capacity, and improved 
exposure to counselling. 
MWHs are effective in 
increasing facility-based 
childbirth in remote areas. 
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Author, Year Location Study design Intervention Results 

Brown, S.J., 
2025 51 

South Australia 
(urban, regional, 
and remote 
areas) 

quantitative study Aboriginal Family Birthing 
Program (AFBP)  

The Aboriginal Family 
Birthing Program enhances 
access to culturally 
responsive antenatal care 
and improves maternal 
experiences. Higher 
likelihood of positive 
experiences with Aboriginal 
Family Birthing Program 
services in metropolitan and 
regional areas (adj OR 3.4 
and 2.4) 

Kaur, M., 2024 52 Himachal 
Pradesh, India 

quantitative study Maternal health service 
utilization 

ANC visits >4 associated 
with 2.86 times higher odds 
of institutional delivery (CI = 
0.41–4.23). Importance of 
strengthening health 
infrastructure and 
transportation in remote 
areas 

Dominico, S., 
2022 53 

Kigoma, 
Tanzania 

quantitative study Decentralizing 
comprehensive emergency 
obstetric and newborn care 
(EmONC) from hospitals to 
health centers, where 
services were delivered by 
associate clinicians and 
nurses. Implementing 
continuous quality 
improvement and demand 
creation strategies to ensure 
women use services. 

Significant improvements 
were observed, including 
increased lifesaving 
interventions (2.8 to 4.7 per 
facility), institutional 
deliveries (49% to 85%), 
caesarean rates (2.6% to 
4.5%), and emergency 
obstetric care coverage 
(44% to 61%). Maternal 
mortality dropped from 303 
to 174 per 100,000 live 
births, and stillbirths 
decreased from 26.7 to 12.8 
per 1,000 births. 

Nyamtema, A.S., 
2016 54 

Remote rural 
areas in 
Tanzania 

quantitative study Decentralization of EmONC 
services, staff training, 
infrastructure upgrades 

Upgraded remote health 
centres increased 
institutional deliveries by 
151%, reduced referrals 
from 9% to 3%, and 
improved maternal and 
neonatal outcomes. 

 
 
 

 
Figure 2. Distribution of studies based on the world geographic map 
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Discussion  
Based on the results of this 

analysis, several strategies can be 
employed to improve antenatal care and 
maternal health services in coastal areas. 
These strategies are categorized into four 
main themes: engagement of community 
health workers, mobile clinics, outreach 
services emergency transportation, 
telemedicine and mHealth initiatives, and 
strengthening maternity waiting homes and 
referral systems. 
 
1. Engagement of community health 
workers and involvement of local cadres or 
personnel 

The engagement of community 
health workers (CHWs), local cadres, and 
trained traditional birth attendants (TBAs) 
has been widely recognized as a critical 
strategy for enhancing maternal health 
services in coastal areas. These actors 
serve as a bridge between the community 
and formal health systems by delivering 
context-sensitive education, facilitating 
referrals, and supporting antenatal care 
(ANC) utilization in the community.   
Several studies have demonstrated the 
effectiveness of CHWs in increasing early 
ANC visits and promoting facility-based 
delivery. For instance, a quasi-
experimental study in Malawi reported that 
home visits by CHWs led to a 200% 
increase in first-trimester ANC attendance 
and improved delivery outcomes.55 
Similarly, a population-based analysis in 
India found that engagement with 
community-based workers such as ASHA 
and AWW was associated with significantly 
higher rates of ANC attendance, early 
breastfeeding, and reduced infant 
mortality.56 

The findings of this scoping review 
further support the role of CHWs and 
community-based interventions in 
improving maternal health indicators. 
Studies in Zambia 15, Pakistan19 and 
Bangladesh16 underscore the 
effectiveness of Care Groups, Safe 
Motherhood Action Groups, and 
Community Savings Groups in increasing 
ANC visits, delivery services by trained 
health personnel, and reproductive health 
education and advocacy. The strength of 
this approach lies in the capacity of the 

cadres to provide contextualized 
information, educate using local culture, 
and serve as an extension of the health 
facility. However, the lack of ongoing 
training, incentives, and logistical support 
remains a serious challenge in maintaining 
the motivation and effectiveness of the 
cadres. 

The review findings also 
recommend that strengthening the 
engagement of CHWs must be 
complemented by broader health system 
support, such as clear role definitions, 
workload management, cross-sectoral 
collaboration, and sufficient policy backing. 
Integrating these workers into telemedicine 
and mHealth initiatives has shown promise 
in further extending the reach and quality of 
ANC in these challenging coastal 
settings.57  
Although these findings are encouraging, 
sustainability remains a major concern. 
Many programs struggle with limited 
training, lack of incentives, and weak 
supervision systems. Without stronger 
institutional support, volunteer motivation 
and its long-term impact may be reduced. 
Ultimately, strengthening maternal health 
through community engagement must go 
hand-in-hand with improved health 
systems, infrastructure, and policies to 
ensure that every mother receives the care 
she needs, regardless of where she lives. 
 
2. Telemedicine / mHealth 

The findings of this scoping review 
indicate that telemedicine and mobile 
health (mHealth) strategies hold significant 
potential for expanding access to and 
improving the quality of maternal health 
services in coastal and remote areas. 
These strategies have been implemented 
in various forms, including mobile-based 
applications, electronic medical record 
systems, tele-ultrasound, smart cards, and 
remote consultations between local health 
providers and specialists. 

Telehealth refers to the delivery and 
facilitation of health services and related 
healthcare activities using electronic 
information and telecommunication 
technologies. This innovation has enabled 
healthcare access for patients residing in 
rural areas, where in-person services are 
limited. Moreover, telehealth plays a crucial 
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role in supporting the provision of care 
during emergencies or disasters, when 
physical travel is restricted and face-to-face 
services are disrupted.58  

Several studies, including those by 
Baatar et al.27  and Kikuchi et al. 37 have 
demonstrate that telemedicine is effective 
in the early detection of pregnancy 
complications and in accelerating referral 
processes. This is particularly important in 
coastal areas that frequently face specialist 
shortages, limited healthcare 
infrastructure, and transportation 
challenges. mHealth strategies also 
contribute to strengthening the 
management of high-risk pregnancies, as 
reported in studies from Ghana and the 
Dominican Republic. 29,30 

The adoption of digital technologies 
and mHealth systems has emerged as a 
growing strategy, especially since the 
COVID-19 pandemic. Interventions such 
as teleconsultations, remote pregnancy 
monitoring, and the use of mobile 
applications have been shown to improve 
pregnant women’s knowledge of danger 
signs, expedite referrals for high-risk 
cases, and facilitate interactions between 
health workers and patients in remote 
locations. Some interventions have also 
demonstrated positive outcomes, such as 
increased antenatal care visits, greater 
utilization of health facilities, and enhanced 
community engagement. For example, the 
use of smart cards in Nigeria31 adapted to 
local cultural contexts, was associated with 
improved community acceptance and more 
efficient service delivery. Similarly, 
community-based approaches involving 
health cadres and community health 
workers (CHWs) have proven effective in 
improving early risk monitoring and 
detection.29 

However, the implementation of 
these strategies is not without its 
challenges. Several studies have noted 
barriers such as limited digital infrastructure 
(e.g., Internet access and electricity), staff 
turnover, and low digital literacy. Additional 
challenges include cultural misalignment 
and the lack of integration between new 
digital systems and existing health 
structures, which may hinder the 
sustainability of these programs. 
 

3. Mobile clinics   
Emergency transportation 

strategies and mobile health services are 
widely adopted approaches in coastal and 
remote regions to address geographical 
barriers, limited health facilities, and poor 
accessibility to maternal health services. 
The studies analyzed in this review 
consistently demonstrated that these 
interventions generally improved access to 
and coverage of antenatal care (ANC) 
services, enhanced early detection of 
pregnancy-related complications, and 
promoted facility-based deliveries.   

Mobile ANC services offer a 
practical solution to overcome access 
challenges and improve maternal care 
quality in rural communities. These 
services serve as an alternative to expand 
the reach of ANC in hard-to-reach areas, 
enabling women to receive care directly in 
their communities. Mobile clinics are 
especially critical in serving populations 
often neglected by conventional healthcare 
systems by providing essential services for 
pregnant women. Through these services, 
expectant mothers can obtain the 
necessary antenatal care, supporting both 
maternal and neonatal health and well-
being. This model has been proven to be 
lifesaving in areas with limited or no access 
to medical facilities.40 

The implementation of outreach-
based services, such as mobile clinics, has 
been effective in reaching areas with 
inadequate infrastructure. Studies 
conducted in Afghanistan39 and 
Tanzania40,42 reported significant 
improvements in ANC coverage, 
particularly for early visits, and increased 
community awareness of the importance of 
antenatal care. Initiatives such as the 
“Mkunga Kitaani” mobile ANC clinic and 
other outreach units successfully promoted 
early ANC initiation and broadened access 
to maternal services in underserved 
villages. These successes underline how 
proactive outreach-based services can 
compensate for the lack of fixed healthcare 
infrastructure. 40,42 

Additionally, community-based 
emergency transportation strategies, such 
as those   developed in Nigeria34, highlight 
the importance of engaging local 
stakeholders, including traditional leaders 
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and birth attendants. The outcomes 
revealed increased community acceptance 
of referrals for obstetric complications to 
higher-level facilities in the intervention 
group. This emphasizes that culturally 
adapted, community-led interventions can 
significantly strengthen maternal-referral 
systems in hard-to-reach areas. 

These strategies have proven 
effective in reaching pregnant women in 
areas with significant geographical and 
infrastructure challenges. Evidence from 
Tanzania, Afghanistan, Ethiopia, and 
Bangladesh shows that mobile clinics and 
emergency transport services have led to 
improved antenatal care coverage (≥4 ANC 
visits), increased child immunization rates, 
and reduced maternal complications. 
However, the long-term implementation of 
these strategies still faces notable barriers, 
including extreme weather conditions, lack 
of diagnostic equipment, and poor road 
access. 

Therefore, while emergency 
transportation and mobile health services 
hold great potential for expanding maternal 
health coverage in coastal areas, their 
sustained impact requires stronger local 
support systems, cross-sector integration, 
and sustainable financing mechanisms. 
These elements are crucial for ensuring 
that such strategies meaningfully 
contribute to reducing maternal morbidity 
and mortality in remote regions. 

 
4. Strengthening Maternal Waiting Homes, 
Delivery Systems, and Referral 
Mechanisms 

The presence of functional 
maternal waiting homes (MWH) contributes 
to increased facility deliveries and 
decreased maternal mortality, as women 
become more likely to deliver under the 
supervision of skilled health workers.59 This 
strategy is important for addressing delays 
in accessing maternity services, especially 
in areas with difficult terrain or far from 
referral facilities. Studies from Ethiopia, 
Indonesia, and Zambia show that Maternity 
Waiting Homes increase facility-based 
delivery rates, improve maternal 
preparedness for complications, and 
strengthen referral systems. MWHs directly 
contribute to improved maternal health by 
reducing the risk of delayed treatment of 

obstetric complications, which are among 
the leading causes of maternal death. 
MWHs also provide a safe and monitored 
space for high-risk pregnant women before 
labor, facilitating the early detection of 
pregnancy problems. 

However, MWH utilization rates are 
low due to limited information, high 
transport costs, and lack of family support. 
Therefore, the integration of MWH with 
education during antenatal care (ANC) 
visits is crucial. This education can include 
the benefits of MWH, identification of 
pregnancy risks, and inclusive delivery 
planning for pregnant women. The 
involvement of husbands and family 
members during ANC is also important to 
strengthen emotional, logistical, and 
financial support for pregnant women. With 
this integrated approach, MWH utilization 
may increase, thereby improving continuity 
of care from ANC to delivery, ultimately 
supporting the achievement of overall 
maternal health targets. 
 
Conclusion  

This scoping review identified four 
key strategic approaches to improving 
access to maternal health services in 
coastal areas: (1) the provision of mobile 
clinics to reach remote communities, (2) 
the implementation of outreach services 
and emergency transportation systems as 
a response to geographical barriers, (3) the 
utilization of digital technologies such as 
telemedicine and mHealth to expand 
access to information and medical 
consultations, and (4) the engagement of 
community health workers alongside the 
strengthening of referral systems through 
maternity waiting homes and the 
integration of antenatal care services. 
These approaches have enhanced the 
availability, affordability, and continuity of 
maternal health services for geographically 
isolated populations. The findings hold 
significant implications for developing 
context-specific, intersectoral, and 
sustainable policies to support accelerated 
progress toward achieving Sustainable 
Development Goals (SDGs) 3.1, 
particularly in reducing maternal mortality 
and increasing coverage of essential health 
services in underserved areas. 
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Recommendation 
Based on the findings of this review, 

strengthening maternal health services in 
coastal and remote areas requires 
strategically distributing responsibilities 
among key stakeholders. Local 
governments should ensure that mobile 
antenatal care services and emergency 
transportation systems are adequately 
established to address geographical and 
environmental barriers, thereby enabling 
timely access to referral services for 
pregnant women to reduce maternal 
mortality. At the national level, ministries 
and relevant health authorities should 
prioritize the expansion of telemedicine and 
other digital health solutions by improving 
network connectivity and enhancing the 
capacity of health personnel to serve 
geographically isolated coastal 
populations. Strengthened coordination 
between national health regulators, 
healthcare facilities, and the health 
technology industry is essential to ensure 
reliable infrastructure, system 
interoperability, and smooth integration of 
telemedicine into routine maternal health 
services. 
At the service delivery level, health facilities 
must optimize the utilization of Maternity 
Waiting Homes (MWHs) by incorporating 
standardized antenatal education and 
promoting stronger family involvement to 
increase acceptability, utilization, and birth 
preparedness. In parallel, non-
governmental organizations and 
community-based actors can contribute by 
reinforcing the capacity of local cadres and 
community leaders, ensuring culturally 
appropriate maternal health promotion, and 
increasing community engagement with 
available services. To achieve sustained 
improvements in maternal health 
outcomes, these efforts must be supported 
by robust cross-sectoral governance and 
long-term, well-aligned funding 
mechanisms from the government and 
development partners. Furthermore, future 
research should assess the sustainability, 
cost-effectiveness, and transferability of 
these interventions across diverse coastal 
settings while documenting context-
specific innovations that may contribute to 
more resilient and equitable maternal 
health systems. 

 
Limitation 
    This scoping review had several 
limitations.  First, most of the examined 
research came from South Asia and Africa, 
which restricts the applicability of the 
findings to other isolated or coastal 
locations, such as Indonesia. Second, 
because assessing the risk of bias was not 
the main goal of this review, no formal risk 
assessment was performed. Third, only 
peer-reviewed English-language 
publications were considered, which would 
have excluded pertinent research from the 
gray literature or other languages. Finally, 
this research may have overlooked 
successful local practices that are not 
included in the published literature because 
it only examined formal strategies that were 
documented. 
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