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Abstract

Introduction

There has been significant progress in maternal health outcomes in the sub-Saharan Afri-
can region since the early 1990s, in part due to digital and mobile health interventions. How-
ever, critical gaps and disparities remain. Mobile phones in particular have potential to reach
underserved, hard-to-reach populations with underdeveloped infrastructure. In spite of the
opportunities for mobile phones to address maternal mortality in the region, there is no
extensive mapping of the available literature on mobile phone interventions that aim to
improve access of maternal care in sub-Saharan Africa. The proposed scoping review aims
to map literature on the nature and extent of mobile phones interventions designed to
improve maternal care health services in the region.

Methods

Conduct of this scoping review will be guided by the Joanna Briggs Institute approach. Liter-
ature searches will be conducted in multiple electronic databases, including MEDLINE,
Embase, CINAHL, APA Psycinfo, Cochrane Central Register of Controlled Trials, Global
Health, African Index Medicus, Web of Science, and Applied Social Sciences Index &
Abstracts. Grey literature will also be identified. Keyword searches will be used to identify
articles. Two reviewers will independently screen eligible titles, abstracts and full articles
with a third reviewer to help resolve any disputes. We will extract data on general study
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characteristics, population characteristics, concept, context, intervention details, study
results, gaps and recommendations.

Discussion

Understanding use of mobile phones among underserved, hard-to-reach populations with
underdeveloped infrastructure to address maternal mortality in developing countries is very
critical to informing health systems on potential effective strategies. This review will comple-
ment the evidence base on utilisation of mobile phone interventions to improve the delivery
of maternal health services in sub-Saharan Africa.

Introduction

Maternal health refers to women’s health and well-being during the periods of pregnancy,
childbirth and puerperium [1]. Since the adoption of the Declaration of Alma-Ata in 1978,
maternal health has become a ubiquitous priority among countless national and international
stakeholders, including governments, civil society, multilateral organisations, and the private
sector [2, 3]. This priority was emphasized by global commitments and efforts to meet the pri-
mary aims of the 1987 Safe Motherhood Initiative [4], and the targets of the fifth Millennium
Development Goal (MDG) [5]. Maternal health remained a key priority in the 2030 Agenda
for Sustainable Development, through the Sustainable Development Goals (SDGs), as it
received major coverage in the third and fifth SDG, to ensure healthy lives and promote well-
being for all at all ages and to achieve gender equality and empower all women and girls,
respectively [6, 7]. In the last 20 years, several global initiatives have been developed to help
fast-track progress towards maternal health targets set in the MDGs and SDGs [2, 8-10]. The
development goals and global initiatives galvanized major advocacy, political commitments,
and greater financial investments into the annual development assistance for maternal health
[9, 11, 12]. This is particularly important as the coronavirus pandemic has hindered progress
towards the attainment of SDGs further [13]. The Goals and initiatives have also encouraged
the development and implementation of local and national community-based and health facil-
ity-based interventions across the continuum of maternal healthcare [2, 12, 14]. These inter-
ventions range from training and linking traditional birth attendants to a health system [15],
to establishing maternity waiting homes [16] and mobile maternal health services [17].
Despite the growing number of global initiatives and meso and micro-level interventions
aimed at reducing adverse maternal health outcomes, there remain critical gaps and disparities
in access to maternal health services in low and middle income countries (LMICs) [6, 18, 19],
especially in sub-Saharan Africa (SSA) [20, 21]. The current literature showcases barriers to
access and utilization of routine and emergency maternal health services in SSA [22-24]. This
includes physical, topographical and financial barriers, as well as lack of knowledge, trust and
awareness of available services. Consequently, the SSA region accounts for the highest burden
of maternal deaths, carrying 68% of maternal deaths worldwide every year (UNICEF, 2019)
[25, 26]. Nevertheless, most SSA countries have seen some progress in maternal health out-
comes in the last 15 years, compared to previous periods [27-30]. Most notably, the region
had a 45% reduction in the maternal mortality ratio between 1990 and 2015 [27], and varied
improvements in access to evidence-based antenatal, childbirth and postnatal care services
[28-30]. This progress is partly attributable to transformative, technological innovations, that
have helped to mitigate certain gaps in healthcare systems [31]. Digital health technology has
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made major inroads throughout SSA, and it is increasingly becoming an integral component
of healthcare in many communities [31, 32] Mobile health (mHealth) technology is a type of
digital health that delivers care through mobile technology including mobile phones, tablets or
smart watches and has shown immense potential to bridge existing gaps in maternal and
essential healthcare service delivery in developing regions [32-34].

Many governments and leading national organizations have been enthusiastic about the
utility of mHealth devices and applications, as scalable tools, to provide effective, efficient, safe
and personalized care to service users [32, 33, 35]. In addition, mHealth devices and applica-
tions can be implemented at all levels of a health system, including the home, the community,
primary, secondary and tertiary level care [36]. When applied to maternal health, mHealth
devices and applications have helped to mitigate geographic, infrastructural and human
resource challenges, as well as to improve health provider and patient education [37-39]. In
the last decade, mobile phone adoption has risen rapidly in SSA [40, 41], a region that has
emerged as a major arena for innovative mHealth interventions [42-44]. Such interventions
have demonstrated the utility of mobile phones for reaching hard-to-reach locations with lim-
ited infrastructure [38, 42], and for strengthening communication throughout different levels
of a health system [45]. This is significant as global health initiatives targeting maternal health
often fail to reach women in underserved rural and remote areas [36].

Opver the past 15 years, a large number of mobile phone interventions have been developed
and placed in the market [42-44]. In accordance, there has been an increase in publications
that describe the development, implementation, feasibility and impact of mobile phone inter-
ventions on health services. Several reviews have synthesized the emerging evidence on
mHealth interventions, including mobile phone interventions, targeting maternal healthcare
in SSA and other LMIC regions [34, 37, 39, 42, 46-61]. The majority of these reviews are sys-
tematic reviews that assess and collate evidence on the feasibility, appropriateness, or effective-
ness of mobile and other mHealth interventions [37, 39, 42, 46, 51, 56-59]. Four recent
scoping reviews examined the scope, coverage and/or conceptualization of mHealth interven-
tions in LMICs [50, 52, 60, 61]. However, these reviews focus on a specific population, such as
community health workers [61], a specific outcome, such as behavior change [52], or a specific
context, such as the provision of services during disruptive events [50]. There is currently no
extensive mapping of the available literature on mobile phone interventions that aim to
improve accessibility and utilization of maternal care services across the continuum of mater-
nity care in SSA.

As such, a scoping review is needed to examine the rapidly emerging evidence on mobile
phone interventions developed to improve the delivery of maternal care services. The purpose
of this scoping review is therefore to examine the nature and extent of mobile phone interven-
tions used to improve maternal healthcare services in SSA. The review will determine the vol-
ume and scope of the interventions, and provide an overview of their targeted users, features
and functionalities, and degree of integration within maternal healthcare provision systems.
The review will also highlight the gaps and challenges in the development and implementation
of these interventions, as well as the best practices for addressing these problems. Therefore,
the findings of this scoping review will inform future research, and the developments and
implementation of new mobile interventions, and/or the refinements to existing mobile phone
interventions.

Review question

What mobile phone interventions are available to assist the provision of maternal health ser-
vices in sub-Saharan Africa?

PLOS ONE | https://doi.org/10.1371/journal.pone.0295437 March 6, 2024 3/11


https://doi.org/10.1371/journal.pone.0295437

PLOS ONE

Scoping review protocol of mobile phone utilization to improve maternal health

Methods

This review protocol is reported in accordance with the reporting guidance provided by the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-P)
criteria [62]. This protocol is registered with the Open Science Framework [63]. The scoping
review will be guided by the JBI approach to the conduct of scoping reviews described in the
JBI Evidence Synthesis Manual [64]. We will use the PRISMA-ScR to guide the development,
conduct and reporting of this review [65].

Patient and public involvement

Public consultation took place during two (2) global health conferences, one in Geneva, Swit-
zerland and another in Lisbon, Portugal, in 2022. The objective of these consultations was to
engage a broad audience and to get additional feedback to inform our review questions and
nature of data to be extracted. During these consultations, global health practitioners and
researchers expressed concern and surprise by the lack of scoping review of digital and mobile
health interventions addressing maternal mortality in sub-Saharan Africa. A definite gap in
the research was established and potential use for research findings for evidence-based policy
implementation was acknowledged. Further, there was concern expressed over the current
number of digital health interventions in existence and the lack of coordination, collaboration,
and interoperability amongst implementers of these interventions. As such, this scoping
review may further assist policy makers to establish a coordinated approach to the implemen-
tation of mHealth interventions addressing maternal mortality in SSA in order to align practi-
tioners and increase efficiencies of political, technical and financial investments.

Inclusion criteria

Participants. Studies on the provision of maternal health services for women during preg-
nancy, childbirth and puerperium through the use of mobile phones. This will include studies
involving health service providers such as doctors (including but not limited to obstetricians
and gynecologists) nurses, midwives and community health workers (CHWs).

Concept. The concept for this review is the use of mobile phones to assist delivery of
maternal health services. Mobile phones include basic phones (with no computing or internet
capacity), smart phones and other mobile telephone device with applications and functionali-
ties that can be used to provide services that link the service provider (doctor, nurses/mid-
wives, CHW etc) to clients without a face-to-face encounter. By maternal health services, we
particularly refer to services that are provided to a woman during the periods of pregnancy,
childbirth and puerperium [66]. Studies that report the use of mobile phones to deliver any
service related to the above-mentioned core services will be considered.

Context. This review will consider studies that have been conducted in both health care
facility and community settings in sub-Saharan Africa. Studies conducted on African popula-
tions out of the African continent will not be considered given that their inclusion may mask
critical contextual constraints that needs to be considered during data analysis. The rationale
for sub-Saharan Africa is based on the current burden of maternal mortality [25, 26].

Types of evidence sources. Studies that used quantitative, qualitative and mixed methods
designs will be considered for inclusion. Quantitative study designs of interest will include
experimental, quasi-experimental (RCTs and non-RCTs), interrupted time series, and pre-
post-test studies. Observational studies such as prospective and retrospective cohort studies,
cross sectional and case control studies will be identified. Observational studies that are
descriptive in nature such as individual case reports and case series, cross sectional studies will
also be considered for inclusion.

PLOS ONE | https://doi.org/10.1371/journal.pone.0295437 March 6, 2024 4/11


https://doi.org/10.1371/journal.pone.0295437

PLOS ONE

Scoping review protocol of mobile phone utilization to improve maternal health

Qualitative study designs for consideration will not be limited to phenomenology, action
research, grounded theory, qualitative description, ethnography and feminist research. Beyond
primary research studies, we will consider evidence emanating from systematic reviews, case
reports, practice guidelines, text and comment/opinion papers, grey literature, websites and
blogs for eligibility.

Information sources and search

Search strategies will be developed by an information specialist (KF) and peer reviewed using
the PRESS guideline [67]. The search will be conducted in: MEDLINE(R) ALL (OvidSP),
Embase (OvidSP), CINAHL (EBSCOHost), APA PsyclInfo (OvidSP), Cochrane Central Regis-
ter of Controlled Trials (OvidSP), Global Health (EBSCOHost), African Index Medicus, Web
of Science, and Applied Social Sciences Index & Abstracts (ProQuest). Each database will be
searched from their inception for the concept of “maternal health”, “mobile devices” and
“Sub-Saharan Africa” using a combination of subject headings and keywords. Drafting the
search strategy was informed by a Cochrane review for the concept of mobile devices, [55] and
by consulting the search method from the Cochrane Pregnancy and Childbirth’s Trials Regis-
ter [68] for the concept of maternal health. No search filters or language limits will be used. In
addition, no publication date limits will be applied. The Medline search strategy can be found
in the extended data. Additionally, the reference list of all identified sources will be searched
for additional studies. Authors of primary studies will be contacted for additional information
if necessary. A strategy will be developed to search for unpublished studies and grey literature
from databases such as: ProQuest Dissertation and Theses and Google Scholar, websites and
digital repositories (mHealth/digital health).

Source of evidence selection

All database results will be sent to Covidence (Veritas Health Innovation Ltd.), where duplicate
records will be removed automatically. Following a pilot test, titles and abstracts will then be
screened by two or more independent reviewers for assessment against the inclusion criteria
for the review. Potentially relevant studies will be retrieved in full, and their citation details will
be imported into the JBI System for the Unified Management, Assessment and Review of
Information (JBI SUMARI) [64].

Two or more independent reviewers will assess the full text in detail against the inclusion
criteria. Any evidence source that does not meet the inclusion criteria will be excluded and rea-
sons for exclusion will be reported in the final review report. Any disagreement that arises
between the reviewers at each stage of the selection process will be resolved through discussion
or with an additional reviewer. The results of the search and the study inclusion process will be
reported in full in the final scoping review and presented in a Preferred Reporting Items for
Systematic Reviews and Meta-analyses extension for scoping review (PRISMA-ScR) flow dia-
gram [65].

Data extraction

Two independent reviewers will extract data from all included studies using a data extraction
tool developed by the review authors (see in extended data). Any disagreement will be resolved
by a third reviewer. The tool will be tested during a pilot trial and any relevant modifications
will be made and detailed in the review. Any disagreement that arises between the reviewers at
each stage of the selection process will be resolved through discussion or with an additional
reviewer. If appropriate, authors of papers will be contacted to request missing or additional
data, where required.
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Data to be extracted will include details such as title, authors, objective, methodology, popu-
lation characteristics, concept, context, type of evidence source, interventions (including
name, type, description, timing of evaluation if available), study results, and gaps and recom-
mendations. In the event of any missing or ambiguous data from a study, the corresponding
author of the study will be contacted to retrieve missing or additional data.

Data analysis and presentation

Data will be presented using either tables, charts, maps or a combination of these formats
depending on the type of results we retrieve. A narrative summary will accompany the tabulated
and/or charted results and will describe how the results relate to the review objective and ques-
tion/s. The first content of the presentation will include details on author and year of publica-
tion, type of source, setting, study design, geographic location, delivery format and population.
The second set of presentation will dwell on the various existing mobile phones and associated
applications used to deliver maternal health services in Africa, services provided, functionalities,
effectiveness, impact, challenges, opportunities, gaps, and/or recommendations.

Discussion

While most SSA countries have made substantive progress in maternal health outcomes in the
last 15 years [27-30], progress has been slow. However, transformative, technological innova-
tions, have been reported to have helped to mitigate certain gaps in healthcare systems [31].
Particularly, digital health technology has made major contributions throughout SSA, and it is
increasingly becoming an integral component of healthcare in many communities [31, 32].
While mHealth technology has shown immense potential to bridge existing gaps in maternal
and essential healthcare service delivery in developing regions [33, 34], there still remains a
gap in evidence on the nature and extent of mobile phone interventions available to assist the
provision of maternal health services in sub-Saharan Africa.

An understanding of the nature and extent of mobile phone interventions available to assist
the provision of maternal health services is critical to examining the rapidly emerging evidence
on mobile phone interventions developed to improve the delivery of maternal care services.
Through this scoping review, it is hoped that the volume and scope of the mobile phone inter-
ventions, including their targeted users and functionalities will be well understood. Addition-
ally, we hope that through this review, some gaps and challenges in the development and
implementation of these interventions, as well as the best practices for addressing these prob-
lems will be highlighted and potentially inform future research, and the developments and
implementation of new mobile interventions.

Supporting information

S1 Checklist. PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis
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(DOC)
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