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Abstract
The healthcare system in most of the developing countries has been struggling to provide high-quality services. This
limitation has negatively affected the performance and safety of healthcare personnel, as well as patients’ satisfaction.
The objective of this paper is to provide an overview of the current knowledge of integrating human
factors/ergonomics technologies to improve healthcare service delivery in developing nations. The authors reviewed
the current literature focusing on mhealth interventions in developing countries. This review included the integration
of mobile phone applications as well as short messaging service (SMS). Previous research on the integration of
mhealth in developing countries focused on the use of mobile phone applications and SMS text messaging. However,
the effectiveness of such programs has not been reported in most of these studies. Although little research was found
in the implementation of mhealth technologies such as the SMS to improve healthcare service delivery in the
developing nations, the effectiveness of such programs has not been reported. Therefore, future research should focus
on evaluating the outcomes of mhealth interventions to ensure that patients in developing countries have access to
high-quality healthcare services.
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1. Introduction

The medical technology is continuing to be developed since the media and telecommunications have been created.
The mobile medical technology is updated regularly to increase patient satisfaction. However, medical knowledge is
still a big challenge in the world specifically in developing countries (Chow et al. 2016). For instance, hypertension
in developing countries is considered a high-risk factor that affects the global disease crisis (Chow et al. 2016). The
aim of this research is to develop a literature review for the interference of mobile health in the developing countries
and also mobile phone integration. A summary of the literature review in this study is represented in Table 1.
Table 1: Summary of literature review
Database
ProQuest
EBSCOhost
Google Scholar
Web of Science
PubMed
Science Direct
Total:

Other Keywords
healthcare, mhealth, mobile phone, SMS, developing countries
healthcare system, healthcare, mhealth, mobile phone, smartphone,
developing countries, developing nations
All the above
Healthcare, mhealth, mobile phone, SMS, developing countries
mobile phone, Healthcare, developing countries
mhealth, mobile telephone, SMS, economically developing nations

Results
27
149
60
110
120
50
516

2. Literature Review

Healthcare systems in developing countries face many challenges that limit the capacity of such systems from
providing high-quality services. One of these challenges is the lack of qualified medical staff, including nursing and
physicians (Coovadia et al. 2009). This shortage leads to limiting the quality of services provided to patients, especially
those with noncommunicable diseases, as they require regular care and follow up on a daily basis. Another challenge
facing healthcare systems in developing countries is the lack of financial resources (Bloomfield et al. 2014). These
challenges are more prominent in rural areas where access to healthcare facilities is very challenging (Mars 2013). To
address this problem, efforts have been made in various countries to improve the quality of healthcare services
delivery. Among these interventions is the adoption of mobile health technology, simply mhealth (Mechael 2009a).
The term “mhealth” may be defined as “medical and public health practice supported by mobile devices, such as
mobile phones, patient monitoring devices, and personal digital assistants” (Chow et al. 2016).
The adoption of mhealth applications in developing countries started to gain some emphasis from researchers and
healthcare systems. One study reviewed the feasibility of adopting mhealth in developing countries namely Uganda,
South Africa, Rwanda, Bangladesh, Laos, and Egypt (Mechael 2009b). Among the limitations that the study identified
was the cost of mobile phone services, reliability, and safety of using mobile phones in healthcare services, and the
low quality of healthcare services. Another study proposed a model to evaluate the potential contribution of mhealth
in providing healthcare services in developing nations (Kahn et al. 2010). In this study, some applications of mhealth
were classified into categories namely social networking such as mobile text messages, web surfing such as providing
information to patients via the internet, electronic mailing lists, web-based learning to help provide workers with
appropraite training programs, and web-based data entry. In addition, it discussed the benefits and risks of the mhealth
applications on regional, community, and individual levels. The study indicated that future research should focus on
measuring the economic and clinical outcomes of mhealth interventions.
In the same context, a study reviewed the literature on the applications of mhealth in the developing countries and
identified the factors that may influence these applications (Chib et al. 2015). The study proposed inputs-mechanismsoutputs heuristics to classify a set of selected mhealth studies. The study concluded that the majority of the studies
focused on the introduction and implementation of mhealth applications (inputs), while less research reported
improvements in healthcare delivery services using mhealth (outputs). Additionally, the study also reported a lack of
healthcare outcomes measured in the current literature. Accordingly, the study suggested that future research should
focus on establishing theoretical and measurement standards as well as focusing on implementations of mhealth
technology.
Moreover, another study aimed to identify the factors that may affect the use of mhealth techniques by patients in
Bangladesh (Hoque et al. 2017). The factors included were perceived usefulness, perceived ease of use, privacy, and
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antitrust. These factors have been evaluated from patients’ perspectives using the technology acceptance model
(TAM). To collect data, a survey was designed, and 350 participants from both private and public hospitals in Dhaka
were included. The results confirmed that perceived ease of use, perceived usefulness, and trust significantly affected
patients’ intent to use mhealth techniques.
In addition to those studies that discussed feasibility and critical success factors of mhealth applications in the
developing countries, the literature also includes studies that examined the motivation of patients to engage in mhealth
projects (O’Connor et al. 2016). It assessed indirect patients’ first impression in participating in mhealth pilot projects
in rural Malawi, Africa. The authors proposed a conceptual model consisting of 11 hypotheses and designed a survey
to collect data from 96 respondents who were randomly selected to participate in this experiment for one month. The
results of the study showed that patients’ first impression influenced their participation in a large-scale mhealth project.

3. Methods

This review article focused on searching journal articles discussing mobile health intervention in developing countries.
This review included the integration of mobile phone applications as well as Short Messaging Service (SMS).
PRISMA flow diagram for the mhealth and SMS has been developed, as shown in Figure 1.

Figure 1: PRISMA flow diagram for mobile health applications and short text message in the developing nations

3.1. Mhealth Interventions in Developing Countries

Few studies have examined the intervention of mhealth to improve healthcare outcomes in developing countries. One
study examined the role of mhealth intervention in promoting care and prevention from diseases such as the human
immunodeficiency virus (HIV) in Africa (Forrest et al. 2015). The study classified the applications of mhealth into
three categories namely “patient-care focused applications, such as health behavior change, health system-focused
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applications, reporting and data collection, and population health-focused applications, including HIV awareness and
testing campaigns.” Among the interventions of mhealth that the study reported was the use of SMS text messaging
to increase patients’ adherence to antiretroviral therapy (ART) in Kenya and Uganda. A systematic review of the
literature was conducted by Hamine et al. (2015) aimed to measure the effectiveness of mhealth interventions to
patients’ adherence to chronic disease management – known as mAdherance. The authors evaluated the effectiveness
of mAdherance regarding usability, feasibility, and acceptability among patients and health care providers. The study
classified the tools within mAdherence into four categories: “SMS; phone plus software or application; phone plus
specific instrument (a medical device connected to a phone via a cord); or phone plus wireless or Bluetooth-compatible
device.” It has been found that the SMS was the most widely used tool in mAdherance, which was used to streamline
medication reminders, collect data, and help patients communicate with healthcare providers (Hamine et al. 2015).
Another study investigated the potential relationship between the adoption of mhealth technology and the health
conditions of patients with type-2 diabetes within a low-income environment (Nelson et al. 2015). Eighty patients
with type-2 diabetes were selected in the study. Participants received daily text messaging concerning evaluation and
adherence to medication over a 3-month intervention program. The study found no relationship between participants’
gender, income, health literacy, diabetes duration, and time of exposure to the intervention program and patient’s
response to text messaging (Nelson et al. 2015).

3.2. Mobile Phone Applications

Little has been reported about the use of mobile applications or simply mobile apps to provide healthcare service in
developing nations. Abbas et al. (2016) introduced three Information and Communication Technology (ICT)
applications to improve patient care in Pakistan. The first application – DoesLab – was designed to find nearby
physicians and laboratories. The second application – Drugs-Pharma – was designed to provide general information
about different kinds of drugs. The third application – Healthcare App – was designed to provide information about
different kinds of diseases. Although these applications were used, their outcomes have not been evaluated (Abbas et
al. 2016).

3.3. SMS Text Messaging

One of the mhealth tools that is widely used in healthcare service delivery and broadly discussed in the literature is
the Short Message Service (SMS). Indeed, according to DeKoekkoek, 2015, more than six billion people own cell
phones in the world as cited by (DeKoekkoek et al. 2015). In the developing countries where a scarcity of resources
and lack of healthcare personnel are prominent, the use of SMS in delivering healthcare service facilitates patients’
access to such services in these countries. Several studies have reported the use of SMS within healthcare systems.
These studies are reviewed in the remaining part of this section.
In Kenya, Lester et al. (2010) investigated the potential effect of an SMS text messaging intervention to improve
medication adherence of patients with HIV using a randomized control trial. A total of 538 patients were randomly
selected, with 273 patients assigned to the SMS intervention and 265 to the control group. The study revealed that
around 61% of patients received the SMS intervention reported adherence to medication comparing to only 50% of
the patients reported medication to adherence in the control group (Lester et al., 2010). To explore the aspects of
implementing mhealth within clinical psychology, Clough and Casey (2015) conducted a study on the use of text
messaging and identified the advantages of mhealth devices, current trends, limitations, and directions for future
research. Also, the study presented some of the recent applications of mhealth (Clough and Casey 2015). For example,
the study demonstrated that, according to literature, the use of text messaging might have significantly improved
patients’ behavior. However, mixed findings regarding the use of SMS as appointment messaging reminders in
psychology clinics have been reported. A similar study conducted an integrative review to investigate the role of SMS
in increasing patients’ adherence to medications (DeKoekkoek et al. 2015). The study classified the intervention of
text messaging into two categories as follows: the first categorization is in regards to content: (1) text messaging with
message content that was standardized; and (2) text messaging with messages that had content tailored to the
individual. The second set of categories was: (1) one-way text messaging from healthcare service providers to
individuals; and (2) two-way text messaging, from healthcare service providers to individuals and vice versa. The
study found that adherence to medication improved by a rate of at least 15% in nine of the 13 reviewed studies since
using the text messaging intervention.
To evaluate the effectiveness of mhealth intervention in reducing blood pressure and preventing the progression of
hypertension in pre-hypertensive patients, a study conducted in three low-income countries in Latin American namely
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Argentina, Guatemala, and Peru (Diez-Canseco et al. 2015). The study divided the subjects into two groups. The first
group included the participants with mhealth intervention for a year. The second group included participants who
received traditional non-mhealth treatment messaging. A total of 108 participants, 36 of each country, were included
in the study. It has been found that 96.7% of the participants reported an adequate understanding of the information
included in the text messaging. A survey was used to measure the appeal of each SMS text message using a scale from
1 to 10, with 10 points being the highest appeal score. It has been found that the grand average of the appeal score of
text messaging was 8.7 points. A detailed discussion of the results among the three countries was reported.
To explore the effect of short-term cell phone disconnection on providing healthcare delivery service to patients in a
low-income environment, seven healthcare workers and 37 patients were interviewed (Gonzales et al. 2016). The
majority of the patients are HIV+ and have had a landline phone service. The study reported that most of the patients
interviewed did have contract phones or carrier services causing them to experience frequent short-term cell phone
disconnection, which led those patients to miss SMS text messages from their healthcare providers regarding regular
follow-ups and appointment reminders.
Moreover, a study presented an implementation of the mhealth application in a public clinic in South Africa (WolffPiggott et al. 2017). The mhealth application – MomConnect – was designed to provide information to pregnant
women during different stages of pregnancy. The aim of the study was to estimate clinic workers’ feedback regarding
the use of the application. To collect relevant information regarding workers’ experience with the implementation of
the mhealth program, interviews and observation sessions were carried out. The authors identified the hierarchical
relationships between professional nurses and support staff as one of the significant factors that influenced the
performance of the MomConnect.

4. Discussion

Based on the literature, various studies classified the intervention of mhealth in resource-limited countries. One of
these studies classified the mhealth application into five categories namely social networking, web surfing, electronic
mailing lists, web-based learning, and web-based data entry (Kahn et al. 2010). Another study classified mhealth
projects into three categories: patient-care projects, health system-focused projects, and population health-focused
projects (Forrest et al. 2015). Nonetheless, the majority of the mhealth projects that were conducted in the developing
countries have focused on the use of SMS text messaging to provide healthcare services such as promote patients’
adherence to medication, provide care and follow up, and provide awareness of certain diseases although mixed
findings have been reported.
A similar classification of mhealth projects has been reported in high-income countries. For instance, (Free et al. 2013)
reviewed the literature on the effectiveness of mhealth applications in improving healthcare service delivery. The
authors classified the mhealth applications into two categories. The first category included the applications of mhealth
to healthcare providers, whereas the second category included the interventions of mhealth to the communications
between healthcare services and users or patients. The results revealed that significant improvements were realized,
especially in nurse/surgeon communications, diagnoses, and appointment messaging.
Nonetheless, different areas of mhealth interventions in developing countries have been explored in the literature.
These areas include the feasibility of adopting mhealth interventions, the evaluation of patients’ intention to use
mhealth applications, a general review of mhealth interventions, and reporting of mhealth implementations (Table 2).
However, the effectiveness of such interventions has not been reported, which represents a gap in the literature that
need to be filled.

5. Conclusion

This paper provides an overview of the mhealth applications in developing countries. Specifically, the article addresses
the feasibility of adopting mhealth practices to improve healthcare service delivery. Also, the potential contribution
of mhealth projects to provide healthcare services to patients in the developing nations were reported. Besides that,
the article reviewed the recent interventions of mhealth in developing countries providing the various classifications
of mhealth applications. Although few studies implemented mhealth projects in the developing countries, the
effectiveness of these studies was neither evaluated nor reported. Therefore, future research should consider the
effectiveness of potential mhealth projects in enhancing the quality of care provided to patients in developing
countries.
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Nonetheless, several issues regarding the current mhealth interventions have been identified. One of these problems
is the lack of long-term studies or research. Another problem is the absence of large-scale implementation of mhealth
practices. A third problem is the lack of emphasis on the evaluation of the mhealth interventions in terms of measurable
healthcare outcomes for both patients and healthcare personnel. Lastly, linking the mhealth interventions to the
Sustainable Development Goals (SDGs) (Stafford-Smith et al., 2016) has not been reported. Therefore, future research
should consider these limitations in order to evaluate the quality and effectiveness of mhealth applications from all
aspects.

The case for mHealth in developing countries
‘Mobile’ health needs and opportunities in developing
countries
mHealth adoption in low-resource environments: A review
of the use of mobile healthcare in developing countries
Investigating factors influencing the adoption of e-Health in
developing countries: A patient’s perspective
First impressions are lasting impressions: Intention to
participate in mobile health projects within developing
countries
Mobile health applications for HIV prevention and care in
Africa
Disparities in the use of a mHealth medication adherence
promotion intervention for low-income adults with type 2
diabetes
Few ICT applications for improved healthcare service
delivery in developing countries
mHealth SMS text messaging interventions and to promote
medication adherence: an integrative review
Effects of a mobile phone short message service on
antiretroviral treatment adherence in Kenya (WelTel
Kenya1): a randomized trial
Design and multi-country validation of text messages for an
mHealth intervention for primary prevention of progression
to hypertension in Latin America
Cell phone disconnection disrupts access to healthcare and
health resources: A technology maintenance perspective
The clinic-level perspective on mHealth implementation: a
South African case study
This study

Effectiveness
of mhealth

Implementati
on of mhealth
interventions

Review of
mhealth
interventions

Intention to
use mhealth

Feasibility of
adopting
mhealth

Table 2: Summary of mhealth interventions including identification of the gab in the literature

×
×

×

×
×

×
×
×
×

×
×
×
×
×

×
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