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Abstract

Background: Since the launch of mobile phones three decade ago, the latter
have been used to support healthcare systems through various mobile health
(m-health) applications. In recent years, multiple mobile phone-based health
projects and applications have emerged. Despite the great enthusiasm around
m-health, few studies have examined the use of cell phones to improve health
literacy in Africa. This paper aims to review studies related to the contribution of
mobile technologies in improving health literacy in rural areas of Africa.

Methods: We performed a four-step systematic review to identify relevant
publications: (1) Database selection, (2) Keyword search, (3) Study selection and
(4) Data extraction. In addition, manual searching methods were used to find
keywords related to m-health initiatives in Africa.

Discussion: Our search resulted in the identification of 38 studies and initiatives
related to health literacy and mobile technologies in Africa. However, few of these
studies focused on health literacy and mobile technologies in rural areas of Africa.
We also found that m-health initiatives to date have not been inclusive, with very
few integrating local languages in the development of m-health solutions. Our
findings thus point to various potential avenues to be investigated in the future.

Keywords: health literacy, mobile health, mobile technology, rural areas,
e-health, local languages, Africa

1 Introduction

Over the past few decades, Africa has experienced rapid transition in terms of mo-

bile connectivity. For instance, the number of smartphone owners almost doubled

between 2016 (336 million) and 2020 (660 million), with a penetration rate of 55%

[1]. The growth rate of mobile technologies has had a significant impact on the

healthcare sector. According to the mobile industry Group Special Mobile Associa-

tion (GSMA), over 1,123 cell phone-based projects were planned to be implemented

to improve healthcare systems and service delivery [2]. These projects, known as

“m-health” projects, have mainly invaded the health landscape of developing coun-

tries, since eight out of ten projects are based in Africa. In South Africa alone, 85

m-health initiatives were identified in 2016 [3]. In terms of investment, the global

m-health market in the Middle East and Africa reached USD 1.23 billion and is

projected to reach USD 5.78 billion by 2025[4]. The enthusiasm for m-health initia-

tives follows the aspirations of healthcare actors to provide more effective, efficient

and equitable healthcare services and information - especially for the most disad-

vantaged communities in rural areas. Given the complexity of healthcare systems,
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healthcare services spend less time supporting patients nowadays[5]. In rural ar-

eas, patients with limited resources face multiple challenges to acquire, understand

and use the information they need to make decisions linked to their health (health

literacy). Consequently, about 8% of the African population (from rural areas) is

excluded from healthcare services due to the low level of health literacy[6].

1.1 Low health literacy

While taking care of our health is part of everyday life, health literacy can help us

to prevent health problems and protect our health. It can also help us to better

manage any problems or unexpected situations that may occur. According to the

US Center for Disease and Control (CDC), health literacy problems occur when

organizations or people create and give others health information that is too difficult

for them to understand. The World Health Organization (WHO) relates health

literacy to “the cognitive and mobile technologies that can enable patients specially

with low health literacy to gain rapid access to information patients want and need

to maintain and improve their health”[7]. Another definition of health literacy is

given by the US Health Resources & Services Administration as “the degree to

which individuals have the capacity to obtain, process, and understand basic health

information needed to make appropriate health decisions”[8]. Low health literacy

is more prevalent among certain specific categories of people, in particular, among

older adults, minority populations, medically underserved people and those with

low socioeconomic status. These categories are more frequent in Low- and Middle-

Income Countries (LMICs)[9], including African countries.

1.2 Mobile technology in Sub-Saharan Africa

According to GSMA, mobile subscriptions across Sub-Saharan African (SSA) coun-

tries will reach over 600 million in 2025, representing almost half the African pop-

ulation [10]. Mobile phones have been used to support healthcare systems through

various mobile health (m-health) applications since they were first introduced three

decades ago. In Africa, the high penetration rate of mobile phones and the increas-

ing coverage of the mobile network has created many opportunities for the future,

and mobile devices can no longer be ignored in health delivery and disease preven-

tion workflows. The global m-health market in Middle-East and Africa is predicted

to grow to USD 5.78 billion by 2025, and SSA is forecast to be the fastest growing

region in the world [4]. At this point, it is worth acknowledging some initial well-

known m-health successes in Africa built on the unprecedented uptake of mobile

services. Several thousand cell phone-based health projects and thousands of health

applications have emerged, especially in recent years. Despite the considerable en-

thusiasm around m-health, few studies have examined the use of mobile phones to

improve health literacy in Africa. The continent can nonetheless take advantage of

the high and growing penetration rate of cell phone use as a means to promote

health and development efforts. To address such challenges, in September 2015, the

United Nations (UN) adopted 17 goals to be achieved by 2030 to ensure sustainable

development for all. In recent years, many reports have provided evidence of the

crucial role that mobile phones can play in achieving the sustainable development

goals (SDG)[11]. Taking advantage of the rapid growth of mobile phones to improve
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health literacy in rural areas could indeed help Africa to achieve some of the SDGs

listed. Thus, while mobile technologies offer new opportunities for accessing health

information and the self-management of health conditions, as far as we know, few

studies to date have examined cell phone use in improving health literacy in Africa.

2 Study Objective

Our overall aim is to investigate the contribution of mobile technologies to improv-

ing health literacy in rural areas of Africa. To this end, we explored studies that

address the contribution of mobile technologies to improving health literacy. The

current study is part of a wider research project designed to develop a mobile health

implementation framework to improve health literacy in rural areas of Africa. De-

spite the tremendous opportunities that mobile technologies offer, SSA countries in

particular face many challenges in implementing mobile phone technology solutions

in rural areas[12]. It is also to note that few documented studies in the literature

explore health literacy issues in rural Africa based on the utilization of ICT-based

solutions such as mobiles phones. The aim of the current literature review is thus

to identify existing studies related to mobile technology and health literacy in rural

areas of Africa. Its specific aims are:

• to give a general description of health literacy and its defining features;

• to provide a systematic literature review of both studies and initiatives that

focus on improving health literacy in rural Africa;

• to highlight the potential benefits of using mobile technology to improve health

literacy in Africa and to identify the challenges of existing initiatives;

• to put forward some recommendations to overcome the challenges identified.

3 Terminological description

In the following section, we describe the main terms applicable to the topic.

3.1 Health literacy

The term “health literacy” refers to the ability to access, understand, assess and

apply information in a way that promotes, maintains and improves the health of in-

dividuals. However, the WHO defines the term “health literacy” even more broadly

as the ability of individuals to “gain access to, understand and use information in

ways which promote and maintain good health” for themselves, their families and

their communities [13]. At the same time, health literacy, as a concept, includes

many skills such as reading, writing, basic arithmetic, learning and speaking. The

definition also includes skills related to computers, technologies and cell phones

[14]. Health literacy is a key component of public health, and improving the level

of health literacy has become a major public health issue[15]. Consumers’ ability

to search, find, appraise and use health information from the internet is known as

an e-health literacy skill. e-health literacy includes a combined set of six basic skills

(traditional literacy, health literacy, information literacy, scientific literacy, media

literacy and computer literacy)[16].

3.2 e-health

e-health, or electronic health, describes the use of new information and communi-

cation technologies in the healthcare sector [17]:
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• telehealth, which includes prevention and care actions carried out remotely:

information via general public portals, health promotion sites, telephone alert

systems, remote electronic prescriptions, etc.;

• telemedicine (medical procedures carried out remotely by a doctor): video-

conference consultations, tele-assistance from a doctor during an intervention,

tele-monitoring of the patient, tele-expertise (exchange of doctors’ opinions);

• m-health (mobile health), which includes digital applications for smartphones

or connected objects (bracelets, etc.) related to health;

• electronic health record systems.

3.3 m-health

In 2005, Pr. R. Istepanian, a London scholar, used the word “mobile health” or

“m-health” for the first time to describe “the use of emerging mobile communica-

tions in public health” [18]. Later, in 2009, the WHO defined m-health as “medical

and public health practices relying on mobile devices such as cell phones, patient

monitoring systems, personal digital assistants and other wireless devices” [19]. As

a component of e-health, mobile health represents all the mobile health applica-

tions called apps that run on a smartphone, a touchpad or other digital devices

(connected watches, etc.). The smartphone can also be the control command for

connected objects or the digital interface of many other e-health tools for medi-

cal or public health purposes. The United Nations Foundation divided m-health

applications into the following key fields[20]:

• Education and awareness

• Remote assistance

• Diagnosis and supportive treatment

• Communication and training for healthcare professionals

• Disease and epidemic monitoring

• Remote monitoring and data collection

3.4 m-health for education awareness

The emerging mobile technologies used in healthcare for the purpose of train-

ing, screening, supporting and supervising healthcare workers as well as providing

healthcare information to individuals are commonly referred to as “m-health Ed-

ucation” or “m-healthEd”. Cell phones are often used by organizations or health-

care facilities in developing countries to disseminate health-related messages (e.g.,

messages about HIV or maternal healthcare) to certain communities. Despite the

precarious living conditions experienced by most populations in rural areas, almost

everyone has a mobile phone[21]. Extensive SMS systems can be used for health

campaigns, and personalized alerts are used to remind patients of specific issues.

If the patients or individuals do not have a mobile phone, the messages are sent

to the community health workers who can share the information with the rest of

the community. In the context of world pandemics (e.g., Ebola, COVID-19), it is

especially important to have access to real-time health information. For instance,

it is essential to be informed in the case of a disease outbreak (such as cholera)

or a pandemic (COVID-19), or when health centers are out of medicine. In such

cases, the use of mobile phone communication allows information to be collected
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and transferred from rural health centers to central hospitals. Although the poten-

tial for the application of mobile health education projects (commonly referred to

as m-healthEd) is substantial, such projects can easily fail. In addition, there is a

risk of creating sophisticated technology with useless tools.

3.5 Health literacy as social determinant of health

Health literacy is considered as a critical social determinant of health [22]. Low

literacy levels have been shown not only to increase the morbidity rate (higher

rate of cervical cancer, for instance) and premature death rate, but also imply

poorer management of chronic disease, and lower participation in screening and

health promotion [23]. A low level of literacy also has an impact on access to health

services (longer hospital stays, inadequate use of drugs, inability to engage in a self-

management process, etc.) [24]. High risk groups have also been identified by Public

Health France: i.e., the elderly, people with a low level of education, immigrants,

the unemployed, and people with low incomes are the most “affected”. Indirectly,

a high level of literacy contributes to better access to stable and well- paid jobs as

well as to quality housing [24]. Furthermore, these people show greater involvement

in community life [24]. Improving the level of literacy is a key factor if a population

is to stay as healthy as possible[25].

3.6 The lack of human resources within rural communities in Africa

Among the main obstacles blocking access to quality healthcare in Africa is the

lack of qualified human resources. In rural areas, community health workers, to

some extent, take on the role of doctor, nurse and midwife, and in many cases

they are undertrained. They require additional and continual training in order to

do a better job. Improving the health literacy of community health workers thus

offers a more realistic path to rapidly strengthening the healthcare workforce in

sub-Saharan African countries and in rural areas in particular.

3.7 Local languages, AI and mobile technology as healthcare enabler in rural areas

Africa has multiple languages. According to different estimations and studies, the

number ranges between 1,000 and 2,500 local languages [26]. An interesting fact is

that nearly half (48%) of the countries in SSA have a local language that is spoken

by over 50% of the population [26]. In addition, Africa has at least sixteen of the

cross-border languages spoken by more than 150 million people. At institutional

level, around 56 local languages are used in administrations and 63 local languages

in the judicial systems across the different countries[26]. Unfortunately, almost all

the digital tools and services are available only in western languages such as En-

glish, French, or others. As a result, thousands of local languages in Africa are

excluded from the opportunities offered by the digital world. We could hypothe-

size that incorporating these local languages into mobile technologies, in particular

using Artificial Intelligence (AI) approaches, would help to improve health literacy

in rural communities, which would lead to greater accessibility of health services.

With this in mind, several projects across the continent have aimed to incorporate

local African languages into digital technologies through AI. Thus, the collabora-

tion between various start-ups in Africa, the German International Cooperation
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Agency for Development (GIZ) and Mozilla, for instance, resulted in the launch

of projects to develop programs in local languages in 2019. Similarly,languages in

2019. Similarly, in order to increase the availability of more African local language

datasets on the internet, the AI for Development (AI4D) program also initiated a

project to set up an African Language Dataset the same year. Google also launched

an AI research lab in Accra (Ghana) in order to help start-ups to create digital

apps and services to solve local problems across the continent. Masakhane is an-

other project which uses Natural Language Processing (NLP) methods to create a

network of local language translators across the continent. These ongoing projects

illustrate the enthusiasm for AI as a technology inclusion enabler in Africa. How-

ever, beyond these opportunities offered by AI, significant threats for vulnerable

communities may also arise if appropriate actions are not taken [27]. This is why

researchers in collaboration with policymakers need to design technological imple-

mentation frameworks to ensure that everyone benefits from such technologies and

not just the elite[27].

3.8 Enhancing health literacy in rural areas with mobile technologies

During the 2015 General Assembly of the United Nations (UN), 169 targets and

17 goals were set to be achieved by 2030. These goals, known as the Sustainable

Development Goals, were designed to provide a roadmap for peace and prosperity

for all by 2030. The health component of these goals (SDG n°3) aims to promote

wellbeing and healthy lives for all. Health literacy, although not explicitly mentioned

in the SDGs, is a key step towards achieving the goals [28]. The World Health

Organization (WHO) sees a strong correlation between health literacy and several

of the SDGs. For example, when the health literacy level is high within a given

population, it contributes to improving other SDGs, like the eradication of poverty

and hunger, access to quality education and reducing inequality [28]. It also enhances

access to health services and quality of care, helping populations to stay healthy

and to save money. Likewise, poor health literacy is associated with poor health

outcomes, age, income, employment status, and a low level of literacy. This is why

the WHO has made literacy a priority initiative to accelerate the achievement of

the SDGs[29]. In the African context, special attention must be paid to rural areas

if the UN hopes to achieve the SDGs by 2030, as around 656 million people live

in such areas (about six in ten people) according to the World Bank[30]. Digital

technologies are seen as the driving force of these goals.

4 Methodology of the systematic literature review

We used the systematic literature review methodology to conduct our research[31],

searching for studies related to the terms “health literacy” and “mobile technology”.

The following four-step protocol was followed: (1) Database selection; (2) Keyword

searches; (3) Study selection; and (4) Data extraction and analysis. We also used

a manual search to identify initiatives related to the use of mobile technology to

improve health literacy in Africa.

4.1 Database selection

A systematic literature review was performed following the preferred reporting items

for systematic reviews and meta-analyses (PRISMA) methodology[32]. To perform
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our systematic review, we used the SCOPUS[33] and Google scholar [34] databases

as they provide access to Science Technology and Medicine (STM) journal articles

and to the references included in these articles, allowing researchers to search both

forward and back in time. The search strategy was developed by defining the rel-

evant research question. Without a clear research question, it can be very difficult

and time-consuming to identify appropriate resources and to search for relevant

evidence. Research questions and inclusion criteria were thus defined according to

the PICO (problem, intervention, control and outcomes) framework which informs

a literature search and the formulation of research questions[35]. The target issue

was the use of “mobile health technology” to improve health literacy in Africa, and

rural areas in particular. The intervention involved the description or use of any

apps for health literacy, irrespective of whether the corresponding projects were

successful or not. All articles describing the use of mobile technology to improve

health literacy were included.

4.2 Keyword search

We performed the study on 25 November 2020 using Boolean Operators (“AND”,

“OR”) with selected keywords to search through the titles, abstracts and key-

words of every published article related to health literacy and mobile technol-

ogy. The following combinations were used to perform our search in the Scopus

database: TITLE- ABS-KEY(“health literacy”) OR(“ALL synonyms of health and

literacy”) AND (“m-health” OR “Mobile health” OR “mobile technolog*” OR

“telemedicine”). For Google scholars, the same combinations were used along with

some additional key words: “health literacy” OR “ALL synonyms of health and liter-

acy”) AND “mobile health” OR “mobile technology” OR “e-health” AND “Africa”

AND “ALL synonyms of rural area”.

4.3 Studies selection

After performing the Keywords Search, we decided to use only English language

publications as such articles are likely to target a wider audience. Further, due to

the rapid growth of mobile technology, we limited our literature review to studies

published between 2011 and 2020. No author restrictions were imposed.

4.4 Data extraction

We exported data related to the “title”, “abstract”, “keywords”, “author”, “publi-

cation dates” and “country of origin” to a coma separated format. Then we screened

the full text of all the publications according to the following criteria:

• studies focused on mobile technology and health literacy; all other studies

were excluded;

• studies targeting public health issues in Africa;

• studies related to health literacy and mobile technology in rural areas;

• we carefully analyzed the publications according to the criteria mentioned

above, and the selected data were changed to a CSV file format[36]. We ex-

cluded all other studies that did not meet the criteria.
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Figure 1 Method used for the systematic literature review

Figure 2 Targeted countries by the different studies



Ouedraogo et al. Page 9 of 21

4.5 Manual search strategy

We also used a manual search technique to reduce bias by conducting an explicit

search for the retrieval of publications that may have fallen through the net in the

initial search [37]. The following methods were used to look for references from

courses/reviews included, and to look for related articles/articles cited by Scopus

and Google Scholar. To optimize and refine the yield of the manual search, we

consecutively searched for references to the publications included. We then turned to

citation tracking whereby the reviewers track all articles that cite any of the studies

included. We also performed a Google database look-up to search for related articles

or reports of m-health and related projects not found in Scopus or Google Scholar.

Each of the above methods was performed by 2 to 3 independent reviewers. Each

article identified was subjected to further scrutiny against the inclusion criteria.

Afterwards, the same records were selected from electronic databases, title/abstract

and full-text screening.

Figure 3 Highlights of the main terms encoutered in the reviewed studies

5 Results and discussion

5.1 Main statistics

Following our search using the keywords identified, 1,139 publications were found

in the Scopus database and 67 with Google Scholar. Once the duplicates were

removed, 1,206 articles were left for screening. We screened the titles and abstracts

of all 1,206 articles and found that 1,052 studies from the Scopus database and

37 from Google scholar were unrelated to mobile technology and health literacy

in Africa. We therefore excluded 1,089 articles in total, leaving 117 for full text

screening. We then screened the full text of the 117 articles and finally selected

just 48 studies. With further screening, we found that only 5 were related to health

literacy and mobile technology in rural areas. Further analysis of these 5 studies

indicated that they were not specifically intended to improve health literacy in
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a rural area or communities. Our manual look-up yielded 33 m-health initiatives

related to improving health literacy in Africa. In total, 38 studies were included in

the literature review. Figure 1 summarizes the method used and the findings.

5.2 Related topics

In addition to keywords in the abstract, word clouds [38] were used to depict the

main terms encountered from both the titles and the abstracts of the studies re-

trieved. As shown in Figure 3, the words “mobile”, “Africa”, “literacy”, “health”

and e-health were the most prominent terms. In other words, these terms could also

be used to track the studies related to our review.

Table 1: Included studies and the technology used.

m-health
initiative

Country Technology used
Sector of in-
tervention

Google
SMS –
Health
Tips

Uganda
SMS based service that allows users to access healthcare-
related information [39].

General Health

MTN
Kick Out
Malaria

South
Africa

SMS based quiz designed to educate the general public
about malaria [40].

General Health

Freedom
HIV/AIDS

Kenya
Mobile-based games designed to create HIV/AIDS aware-
ness.

Sexual reproduc-
tive health (incl.
HIV/AIDS)

Project
Masiluleke

South
Africa

Use of SMS messages to provide referral to the National
AIDS Helpline.

Sexual reproduc-
tive health (incl.
HIV/AIDS)

Text to
Change

Kenya,
Uganda

General HIV/AIDS quiz using SMS to create HIV/AIDS
and public health awareness [41].

Sexual reproduc-
tive health (incl.
HIV/AIDS )

Young
Africa Live

South
Africa

Mobile entertainment portal designed to engage youth on
topics related to sexual health[42].

Sexual reproduc-
tive health (incl.
HIV/AIDS)

M4RH
Kenya,
Tanzania

Automated SMS based system that provides access to family
planning information [43].

Sexual reproduc-
tive health (incl.
HIV/AIDS)

MoTeCH
Mobile
Midwife

Ghana
Java-based information service that delivers time-specific
voice or text messages to pregnant mothers and their part-
ners and families before and after childbirth[44].

Maternal child
health.

Allo Laafia
Burkina
Faso

Use of SMS and voice messaging to send personalized advice
on various health issues [45].

Maternal child
health .

Polly Guinea
Use of voice messaging to send information related to Ebola
epidemic [46].

Ebola

SMS for ed-
ucation and
promotion

Low
income
countries

Mobile health literacy to improve health outcomes in low/
middle income countries (Low income Book)[47].

General Health

SMS for ed-
ucation and
promotion

Liberia
Collection using SMS text messaging in areas of low network
coverage from low-literacy provider [48].

General Health

WeChat Niger
Use of official WeChat (social medial) accounts to im-
prove malaria health literacy among Chinese expatriates in
Niger:an intervention study[49].

Malaria

SMS for ed-
ucation

South
Africa /

SMS messaging systems to improve tuberculosis treatment
[50].

Tuberculosis
(TB)

SMS for ed-
ucation

South
Africa

SMS messaging systems to improve hypertension knowledge
for deaf South Africans[51].

Hypertension

5.3 Overview of the key m-healthEd initiatives

As shown in Table 1 and Table 2, many m-health initiatives have emerged to address

the need for health information in Africa. Most of the mobile solutions provide
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information on sexual and reproductive health (including HIV/AIDS), maternal

and child health, and general health issues.

5.4 Project Masiluleke

The Masiluleke Project uses mobile technology to persuade South Africans to get

tested for HIV. One million text messages saying” Please call me” are sent across

South Africa every day to encourage people to go for an HIV test and seek treatment

[52]. Written in regional languages, these messages direct users to the national AIDS

hotline. Once a patient is online, he/she is informed about HIV testing services and

given an address to go for a test. In a country where nearly 20.4% of the population

is living with HIV, knowing your HIV status is essential [53]. Project partners

include Nokia and the South African National AIDS Service Hotline.

Table 2: Studies included and the technology used

m-health initiative Country Technology used

African Medical and
Research Foundation
(AMREF): distance
learning for nurses

Kenya, Uganda
A mobile website designed to give nurses access to informa-
tion about AR treatment protocols, and piloting the use of
mobile based peer-to-peer learning for nursing students [54].

eMOCHA: com-
prehensive mobile
open-source e-health
application

Uganda

The eMOCHA application provides multi-media courses and
lectures (recorded in MP4 format), followed by quizzes to
test users knowledge of the information. It is also used to
collect data and as a communication tool for health workers
[55].

FrontlineSMS: Learn Uganda

FrontlineSMS: uses free open-source software to support
knowledge retention for trained healthcare workers. JH-
PIEGO also pilots the platform to prompt SMS based re-
sponses and quizzes on family planning modules after train-
ing in Uganda[55].

Health Education and
Training in Africa
(HEAT) program

Ethiopia

Uses an online knowledge bank of learning resources that can
be freely accessed by any individual, organization, training
community, healthcare worker, and global health institution,
as well as exploring the use of mLearning for distribution[56].

Millennium Villages
Project (MVP): life-
long learning for
health workers

Ghana, Kenya,
Uganda, Tanzania,
Malawi

ChildCount + is a mobile technology solution for an SMS-
based mobile phone data collection and support on a
RapidSMS platform[57].

AED-SATELLIFE:
Mobile Health In-
formation System
(MHIS)

South Africa

Provides health workers with locally relevant, reliable and
accurate clinical information at the point of care through
smartphones pre-loaded with a library of pertinent resources
[58].

HealthWiki Tanzania
Allows users to browse eight free volumes of health informa-
tion on a range of topics via cell phones or computers[59].

EbolaTXT
Sierra Leone, Mali,
Ghana, Uganda,
Malawi

Uses SMS for social mobilization and reporting on the Ebola
outbreak [60].

iDEA Nigeria
Provides health workers with mobile-based video instruc-
tions and reference materials [61].

OPPIAMOBILE
Ethiopia, Nigeria,
Ghana

Mobile phone platform that provides the complete national
health extension worker (HEW) training materials [62].

U-Report
Nigeria, Liberia
Sierra Leone

Uses SMS RapidPro to send messages about the needs of
young people and provide them with Ebola-related informa-
tion [63].

ALERTE SMS E-
SANTÉ

Ivory Coast

Aims to inform, raise awareness and give advice on good
health practices via SMS and USSD. Provides information,
awareness-raising and advisory service in the field of health
for the whole population.

VULA MOBILE South Africa

Vula is an Android and iOS app that facilitates referrals be-
tween primary healthcare workers and medical specialists to
improve the care of patients in rural, remote and underserved
areas [64].
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Service 3-2-1

Congo Kinshasa
Ghana Madagascar
Malawi Nigeria
Uganda

Provides access to important mobile health information
(IVR/audio) in the local language[65].

Zero Mothers Die
Ghana, Mali,
Gabon, Nigeria

Uses mobile technology to increase access to pregnancy in-
formation and emergency care [66].

MomConnect South Africa

Every pregnant woman in South Africa can register through
this platform to receive free, informative, stage-based mes-
saging via SMS or WhatsApp for her pregnancy up to the
second year of the baby’s life [67].

MY Virtual Planning
Democratic Repub-
lic of Congo

ePrevents unwanted pregnancies by educating young people
about sexuality, and facilitating access and effective use of
modern contraceptives thanks to digital technology [68].

YAAY.SN[1] Senegal
This educational tool offers everyday decision-making re-
sources for mothers in key areas like healthcare, education
and careers/entrepreneurship[69].

m-NUTRITION Malawi, Zambia
Contributes to preventing and reducing chronic malnutrition
through access to nutritional information via mobile technol-
ogy [70].

TBIBCOM Morocco

Offers a support service for patients suffering from chronic
diseases via a “patient” platform, available online and on
cell phones, containing a therapeutic education module and
a telemonitoring module. It offers short educational videos
in Arabic dialects that are easy to understand, as well as
educational games to inform and ensure that patients ad-
here to their treatment, and to consolidate and verify their
knowledge[71].

Apprendre A Vivre[2] Senegal
Gives access to accurate information regarding sexual and
reproductive health and rights[72].

THE NUTRI-
CARTES application
game on android
phone

Madagascar, Burk-
ina Faso, Chad,
Niger

Gives nutritional information to families for children under
the age of 5 via a game made up of photo cards that represent
foods found in the market and a mat with 4 colors: Red for
Construction foods (proteins), Yellow for Energy foods (car-
bohydrates, lipids), Green for Protection foods (vitamins,
micro-nutrients) and Blue for water[73].

ASCA BENIN Benin
Uses SMS to send monthly messages to patients being
treated for mental illnesses to remind them of their appoint-
ment day at the health centers[74].

5.5 Mobile technology for reproductive health (m4RH)

In 2010, Family Health International’s (FHI 360) mobile technology for health

(m4RH) project launched a series of SMS and short messages on eight family plan-

ning methods for mobile phone users in Kenya and Tanzania [75]. This nine- month

pilot project began in Nairobi in collaboration with nine of the city’s health fa-

cilities, including two private clinics run by Marie Stopes International/Kenya and

Family Health Options Kenya, the Kenyan partner of the International Family Plan-

ning Foundation. The messages were written using information from evidence-based

sources, including the WHO’s guide to family planning. They met the 160-character

short text limits and were rigorously tested to facilitate end-user understanding. The

m4RH project system also gives information on service delivery so users can eas-

ily locate health facilities that offer the family planning methods of their choice.

The mobile access codes that customers must enter to access the m4RH system are

displayed on posters, mini cards and brochures.

[1]YAAY=Mom in WOLOF, main language in Senegal)
[2]Learning to live
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5.6 MoTeCH MobileMidwife

This project was initiated by the largest private development fund agency - the

Bill and Melinda Gates Foundation. Motech was launched in Ghana in 2010 [76].

Designed for pregnant women and mothers of children under one year of age, it

provides two applications that are automatic remote voice message systems. Each

week, depending on the stage of the pregnancy or the age of the baby, the system

sends a voice message of less than two minutes in the local language to the number

stored in the Motech database. The Service is free in Ghana.

5.7 Polly

Polly is a set of applications that spread virally and disseminate information[46]. It

has three main options. The first application is a Game option designed to attract

new users and motivate them to interact with the system through entertainment.

The second Spread application targets members of the general public to spread

Ebola messages as many times as possible. The last application is Polly/Browse,

designed for community healthcare workers needing occasional reminders and the

possibility to send messages when needed.

5.8 HealthWiki

HealthWiki provides underserved individuals and communities with free access to

much needed health information in a user-friendly, culturally-sensitive, heavily- il-

lustrated, language-specific format, tailored for use by individuals and community

health workers and other community leaders. Available in their own languages, and

freely available in mobile friendly online format, the easy-to-use and practical infor-

mation helps to empower readers to take charge of their own healthcare. It allows

users to browse eight free volumes of health information on a range of topics via

mobile phones or computers.

5.9 Service 3-2-1

The 3-2-1 Service is a Viamo solution [65] which provides access to important mobile

health information (IVR/audio) in the local language. The technology uses IVR,

compared to SMS, and offers pragmatic advantages to address the challenges of

illiteracy and overcome the limitations of special characters. It allows messages to

be delivered in a voice/accent that is understandable in the local language.

5.10 Discussion

As stated earlier, the initial literature review search identified 1,206 articles from the

two databases. However, only 5 articles were included following the full text review.

Once we started the full-text review, we focused our analysis on publications that

address the use of mobile technology to improve health literacy in rural areas of

Africa. From the 1,206 publications, we only detected 5 (0.41%) papers related

to mobile technology and health literacy in rural areas of Africa. The other 1,201

articles reviewed (99.58 %) did not cover improvement of health literacy in African

rural areas. This highlights the need to conduct more studies geared to this topic.

Following a manual search, we found a further 33 m-health initiatives related to

improving health literacy in Africa. Thus, a total of 38 studies were included in our

literature review.
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After analysis of the selected studies, our findings suggest that, for most of the

projects, while the technology developed does address people with low literacy skills,

very few m-health solutions (“Polly” in Guinea and HealthWiki) take local lan-

guages into account in the design and development of their technology. We also

found that the majority of m-health education projects funded do not have proven

financial sustainability models. As a result, most of the projects cannot survive after

proof of concept.

6 Implementation of m-health project in Africa: opportunities

and challenges

6.1 m-health in Africa

In Africa, the widespread craze for mobile phones is transforming healthcare sys-

tems by making mobile health applications a major tool for improving the health

of Africans. Better use of m-health can significantly help overcome barriers and im-

prove health outcomes. m-health has the potential to overcome the following hurdles

in Africa [59]:

• disparities in access to health services

• inadequate national health infrastructure

• poor human resources

• the high cost of access to health and insufficient financial resources.

In a global survey, WHO found that 83% of member states implemented m- health

technologies [59]. Implanted m-health can be divided into 14 categories: (1) mobile

telemedicine, (2 ) health surveys and data collection, (3) decision-support systems,

(4) surveillance, (5) patient monitoring, (6) treatment compliance, (7) mobile pa-

tient records, (8) appointment reminders, (9) toll-free emergency telephone ser-

vices, (10) health call centers, (11) managing emergencies and disasters, (12) health

awareness-raising, (13) community mobilization and health promotion, and (14) ac-

cess to information. For the purposes of this study, we reviewed the use of mobile

health technologies to foster health literacy through health promotion and train-

ing, and easier access to information. The m-health landscape in Africa is mainly

made up of mobile phones, tablets, mobile applications and wireless medical de-

vices, although this scenario is constantly changing. Factors that contribute to its

development include: the rapid spread of mobile technologies and applications, in-

creased potential for interoperability and integration between m-health and e-health

interventions, as well as continued growth in mobile network coverage. Many believe

that m-health can transform healthcare systems in Africa by offering new ways of

accessing and delivering healthcare services.

6.2 Opportunities

To make health systems in developing countries more efficient in the face of chronic

disease, understaffing and health information deficits, new solutions to complex

health issues include access to health information, the development of new medical

processes, improvements to existing tools, and mobile health offers. This is an op-

portunity for Sub- Saharan African countries where the deficit of health workers is

projected to rise to 12.9 million skilled health professionals by 2035 [77]. As a result,

access to medical facilities, care and health information will be more difficult for

over half the African population living in rural areas. The development of mobile
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health programs as shown in Table 1 and Table 2 offer effective solutions to these

challenges. Mobile healthcare can reduce the gaps and provide greater access to

medical information and healthcare on the continent. The rapid mobile penetration

being experienced in sub-Saharan Africa is the main pillar of this transformation.

Currently, mobile phones are used as tools to improve and speed up access to health-

care systems in rural areas [78], and have been used in healthcare workers’ training,

prevention and access to health information, remote consultations and patient mon-

itoring [79]. Most m-health projects are still in the “pilot” phase, however. For the

benefits to be more visible, it is important to move beyond the “pilot” phase and

to scale-up apparently effective and replicable projects [55]. However, for this dy-

namic to be sustainable and inclusive, the technology must be designed for and

with caregivers and citizens in order to respond to the priorities of national health

policies. It should also be developed and financed from a long-term perspective. The

involvement of African governments, the commitment of firms in the digital sector,

the vigilance of citizens and the coordination of actors are all essential factors. From

the descriptions and fields of application given above, we can affirm that the adop-

tion and use of mobile phones has obvious benefits for improving the health literacy

of populations living in rural areas. For developing countries, especially Africa, this

technology requires the direct involvement of populations. Benefits for the African

healthcare system include:

• Enhancing the inclusion of rural communities in healthcare services through

the use of local languages;

• Fostering information accessibility through the availability of low-cost tech-

nology like mobile phones;

• Improving public health surveillance by raising awareness and developing cam-

paigns conducted in local languages.

6.3 Challenges

In general, the lack of sustainable infrastructures, whether in terms of finance, health

or IT, hampers the implementation of a real public health strategy in Africa. Most

African countries have still not reached the targets set out in the Abuja Declaration

(2001), in which governments agreed to allocate 15% of their national budget to

health [80]. From our perspective, the three main challenges to m-healthEd projects

in rural areas of Africa are described below. The first challenge is that, despite the

above-mentioned explosion in the rate of access to mobile telephony, SSA remains

the region of the world where internet is least used. A study conducted by the

University of Oxford established a global map which identified Asia as having 1.24

billion users (46% or nearly half of the world’s internet users)[81]. In contrast, SSA

seems to have been left off the map. The continent is virtually disconnected from

the internet and the various cultural, economic and political options and activities

it offers. Less than 10% of the population is connected [82].

The second challenge is that the internet quality available is very poor and under

political control. As a result, the inadequate internet equipment prevents Africa

from accessing digitized satellite data. While there is a desire to set up an e-health

system, the continent’s weaknesses restrict practitioners’ access to open archives

on the pathologies they follow medically. Poor internet quality can thus seriously

hamper m-health penetration in Africa.
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The third challenge is that the equipment supporting connectivity (electricity,

computer circuits, etc.) is unavailable, or unreliable when it exists. Africa is an

“eternal night society” continent as it is under-electrified. In addition to this under-

electrification, extremely frequent and untimely electricity cuts impede both eco-

nomic activity and the health sector. There are extensive power cuts in almost every

country in West Africa. Most power plants and electricity transmission networks

were built in the 1950s and 1960s, but given the lack of investment and maintenance,

the infrastructure is failing. These remarks can be extended to the entire continent,

where the rationing imposed in the sector, even in the African capitals, restricts the

development of m-health which requires reliable computer support networks and a

stable energy sector.

7 Main implications of the study

7.1 Promote collaboration between actors and stakeholders

Stakeholders should establish a systematic approach when it comes to implement-

ing m-health projects in Africa[83]. Strengthening skills through continuous training

programs for community health workers is essential to fight against health literacy

in rural areas, for example. Stakeholders include governments, healthcare institu-

tions, universities, content creators, mobile operators, device makers, NGOs, philan-

thropists and investors. All must work together closely as they play their respective

roles in the successful delivery of m-health projects.

7.2 The need to scale-up m-health solutions

For the rapid and large-scale deployment of m-health technologies, coordinated and

synchronized approaches are needed [84]. m-health project goals must be ambitious,

with emphasis on the rapid deployment of the most promising innovations within

the framework of national health strategies and health workforce development plans.

In selecting projects that can be scaled up, attention should be paid to all the pilot

projects according to their likelihood of a quick ramp up, rather than building large

portfolios of pilot project programs.

7.3 The need to develop an inclusive m-health solution

For m-health projects to be inclusive, they should be designed with all local needs

and realities taken into consideration. Local languages and culture need to be in-

cluded to ensure that the realities of rural communities are fully integrated [85].

m-health technology content must also be developed with the close collaboration of

local experts so as to take local needs into account [86]. Extreme poverty and the

lack of internet and health infrastructures are the main barriers to the implemen-

tation of m-health in Africa, particularly in rural areas. It is therefore important to

develop technological solutions in line with the local situation.

7.4 The need for a financial sustainability model

The majority of m-health education projects that are funded do not have proven

financial sustainability models, so funding models need to be developed which ensure

the sustainability of the projects after the proof of concept[55]. It is likely that

authorities or training centers are willing to pay for m-health applications intended
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for healthcare workers, so they must have proof of the effectiveness of the services

offered. Applications that reduce the time or cost of training healthcare workers, for

example, will logically be welcomed. Some applications may be aimed at students

interested in supporting their own learning and certification. Mobile operators or

device manufacturers may also be willing to offer free mobile healthcare education-

related services or devices to people living in rural areas. With this in mind, they

could facilitate health information campaigns with free or low-cost rates as part of

a larger contract with government or private sector institutions, or part of their

social responsibility programs.

8 Conclusions, limitations and future research

Between 2011 and 2020, 1,206 different publications related to health literacy and

mobile technology were available in SCOPUS and Google Scholar databases. In ad-

dition, we also found 33 related projects through a manual search. All these studies

confirm the significant role that mobile technologies can play in improving health

literacy. However, most studies on mobile technologies have been conducted at na-

tional or continent level. The 38 studies that we found related to Africa provide a

comprehensive overview of mobile technologies in health systems in African coun-

tries. Unfortunately, we did not find a specific framework addressing the use of

mobile technologies to improve health literacy in rural areas. Our review findings

suggest that despite the enthusiasm regarding mobile health technologies in Africa

in recent years, very few prior studies have examined the contribution of such tech-

nologies to improving health literacy in rural areas. The current literature review

also suggests the need for more precise studies on the integration of local languages

into mobile technologies to improve health literacy. Finally, our study highlights

the important role that health literacy plays in achieving the 2030 SDGs. Mobile

health technologies can enable patients in rural areas, who generally have limited

access to healthcare, to benefit from continual care, even after leaving health fa-

cilities. Unfortunately, many successful pilot projects in the field of m-health are

never extended to programs at regional or national level. Creating large-scale and

sustainable m-health interventions requires collaboration between different stake-

holders [87]. Despite these challenges, m-health technologies have a key role to play

in enhancing health literacy and improving access to healthcare in rural areas[78].

To make this happen, the establishment of a clear and specific mobile health frame-

work for rural areas must be a priority for governments and NGOs working on

healthcare issues on the African continent. However, the study has some limita-

tions as we only used two databases to conduct our systematic literature review.

This meant we could not find additional studies indexed by other databases. Future

studies should thus consider using a combination of additional databases, including

the Web Of Science, and even gray literature, which could potentially give access to

projects conducted by NGOs. Regarding future work, our next study will focus on

designing a mobile-based implementation framework dedicated to low-literate em-

powerment for people in rural areas to help them be actors in their own healthcare.

The potential framework should take technology acceptance issues by the end users

into account [88].
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Figure 1

Method used for the systematic literature review



Figure 2

Targeted countries by the different studies



Figure 3

Highlights of the main terms encoutered in the reviewed studies
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