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ABSTRACT

Background: The mobile-health approach is currently knocking the doors of public health to malke use of this rapidly advancing
technology in developing countries; therefore, it needs a critical look on its capacity in improving health system of developing
countries. Materials and Methods: A systematic review of studies in literature published till 31*t October 2013 of last 10 years on
key search word: “Capacity of mobile-health in improving health system of developing countries” was done from medical search
engines abstracting databases such as Pub-med, WHO, Cochrane database, Google scholar, and Bio-med Central. Both types of
studies elucidating utility and no benefit of mobile-health in developing countries were included as main criteria for deciding the
capacity of mobile-health approach in health system of developing countries. M-health studies on areas of impact, effectiveness,
and evaluation and previous reviews, conferences data, and exploratory studies were the main study designs incorporated. Studies
on m-health in developed world, Indian studies as well data from thesis or dissertation were excluded in this review. Discussion:
Multi-faceted mobile-health applications, strategies, and approaches currently lack proper regulation and standardization from
health care authorities, and currently their results also vary from good to no beneficial effects as found in this review. Conclusion:
Umbrella of mobile-health approaches must be used intelligently, keeping in mind the fact that, it can provide a greater access and
quality health care to larger segments of a rural population and its potential to improve the capacity of health system in developing
countries.
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Key messages

e In developing countries- Majority of mobile-health initiatives are focused on spreading prevention and awareness
messages.

e Mobile-health approaches can - a) Lower cost, b) Modify behavior towards prevention, c) Strengthen emergency response
systems, and d) Improve decision support information availability at health care provider level.

* Mobile phones can also be used as a research instrument, can be used for household surveys, clinical trials, surveillance,
and spatial or geographical data collection.

e Most mobile-health trials on success of m-health have done in developed countries, and their replication in developing world
is debatable.

o Most systematic reviews reveal moderate m-health’s success in the developing world.

Background

Quick Response Code:

Website: . .
ebstie Increasing threat of communicable as well as non-

communicable disease epidemics coupled with acute
shortage of healthcare professionals is a real challenge
in developing countries. The problem can be solved by
a rapidly growing mobile communications as mobile
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phones penetrate deeper into developing countries than
any other information and communication technology
(ITC) and health infrastructures.® In the current era of
technological innovations- mobile phones, therefore,
have occupied a special space due to their rapid spread
from richest to the poorest in developing countries and
faster penetration in low- and middle-income countries.

Emergence and growth of mobile-health technologies
in developing world

The Global Observatory for eHealth (GOe) by WHO
(2011) has defined Mobile-Health or m-Health as the
“provision of health services and information via mobile
technologies such as mobile phones and Personal Digital
Assistants (PDAs).”® Mobile-health field is one such
emerging area in use of mobile phones, which can not
only improve the well-being of people in developing
counties but also it can improve health outcomes in
long run. Mobile-health consequently has expanded in
numbers and type of initiatives, and it is expected to
become a multi-billion dollar industry by 2017.

Mobile-Health approaches are currently emerging as an
upcoming promising tool in providing greater access to
healthcare to populations in developing countries, as well
as creating cost-efficiencies and improving the capacity of
health systems to provide quality healthcare.® A multitude
of m-Health solutions have emerged recently in countries
such as Ethiopia, Kenya, Nigeria, and South Africa i.e.
leaders in using mobile-health services, as per the Global
Observatory report for e-Health by WHO (2011).® Mobile
phones can be an appropriate and promising tool for
disease control interventions in developing countries, for
diseases such as HIV/AIDS, and this approach has been
found to be well accepted.® Moreover, mobile phones
as a research tool in public health can also be used for
household surveys, clinical trials, surveillance, and spatial /
geographical data collection.® With this problem in mind,
authors have chosen this research area and systematically
reviewed the capacity of mobile-health in improving public
health system of developing countries in this paper briefly.

Materials and Methods

Search strategy

A systematic review of studies in literature as per
PRISMA (2009) guidelines published till 31 October
2013 of last 10 years on key search word: “Capacity of
mobile-health in improving health system of developing
countries” was done from medical search engines
abstracting databases such as Pub-med, WHO, Cochrane
database, Google scholar, and Bio-med Central.

Inclusion criteria
Out of 40 articles searched, 16 met the inclusion criteria.

Both types of studies elucidating utility and no benefit of
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mobile-health in developing countries were included as
main criteria for deciding the capacity of mobile-health
approach in health system of developing countries.
M-health studies on areas of impact, effectiveness, and
evaluation and previous reviews, conferences data,
and exploratory studies were the main study designs
incorporated.

Exclusion criteria
Studies on m-health in developed world, Indian studies
as well data from thesis or dissertation were excluded.

Results

The result of the systematic review is summarized in
Table 1, to show the qualitative synthesizing process of
key issues and concepts emerged from systematic review
of the literature as per PRISMA (2009) guidelines.

Discussion

To achieve the MDGs and to maintain better maternal
and neonatal health beyond 2015, there is an emerging
need of searching new ways of using existing resources.
Expanding mobile phone penetration and network
coverage is one such solution, which can remove
traditional geographic and economic barriers to
health care in developing world. Combining mobile
technologies with existing health system resources offers
significant potential to provide women and newborns
with adequate and appropriate care.

Emergence and growth of m-health projects,
applications, strategies, and approaches at different
levels

The combined effect of communicable disease and
chronic non-communicable disease is described as an
“epidemiological burden” in developing countries,
and efforts to reduce the dual burden of disease can
improve quality of life for millions. Mobile-health
offers hope on both fronts. Study of James G. Kahn et
al. (2010) reveal the fact that mobile technologies are
widely available and can play an important role in
health care at the regional, community, and individual
levels.® The integrated nature of mobile communication
systems provides unique opportunities for m-health in
large geographic areas. At the community level, social
networking can be used to exchange information about
the local health system. And at the individual levels,
mobile-health offers improved communication, access
to diagnostic tools, and ability to store and access
personal medical data in central repositories.® Mobile
technology also promises a wide range of functions
through the use of intelligent handsets called Smart-
phones. The functions which smart-phones can play
include remote diagnostic monitoring, data collection,
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information dissemination, and public education and
alerts systems as revealed by m-health running projects
in developing countries in studies found from literature
as shown in Table 2.6

Expansion of m-Health activity in developing world
The mobile communication technologies are currently
considered essential for improving the access and
quality of health services, and overall health outcomes,
by providing informational support and regular care
as found by many authors in literature (Klasnja and
Pratt, 2012; Noordam, Kuepper, Stekelenburg, and
Milen, 2011; Tezcan, Von Rege, Henkson, and Oteng-
Ntim, 2011; Kreps and Neuhauser, 2010; Krishna,
Boren, and Balas, 2009).® In 2011, a global survey of
114 nations done by the World Health Organization
(WHO) has also found that m-health initiatives have
been established in many countries, but there is
variation in adoption levels, and the most common
activity noted was the creation of health call centers,
which respond to patient inquiries.®

Remote monitoring in chronic diseases via m-Health
approach

Remote monitoring occupies two-thirds of the m-health
market as doctors and patients use these devices to
manage chronic illnesses. Good example of efforts
in this direction is China where Qualcomm’s Wireless
Reach in partnership with Life Care Networks and the

Table 2: Currently running M-health Projects in developing
countries®”

SMS approaches
Learning about Living, Nigeria
Project Masiluleke, South Africa
Text to Change (TTC)-HIV Prevention through SMS Quiz, Uganda
Remote data collection
Cell-PREVEN, Peru
Dokoza System, South Africa
EpiHandy, Uganda, Zambia, Burkina Faso
Phones for Health, Rwanda
Remote monitoring
Cell-Life Project, South Africa
Colecta-PALM, Peru
Virtual Health Pet, Brazil
Training for healthcare workers
HealthLine, Pakistan
Mobile HIV/AIDS Support, Uganda
Uganda Health Information Network, Uganda
Disease and epidemic outbreak tracking
Alerta DISAMAR, Peru
Frontline SMS, Worldwide
GATHER, Uganda
Diagnostic and treatment support
HIV Mobile Decision Support, South Africa
Mobile E-IMCI, Tanzania
Mobile Telemedicine System, Indonesia
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Community Health Association of China had deployed
an electrocardiogram sensing handset, which can record
30 seconds of heart data and transmits that information
electronically to the 24-hour Life Care Networks
Center in Beijing."? 3 Mobile for Development (M4D)
Conference held in 2012 also reveal similar key issues
and areas in m-health remote monitoring and mobile
telemedicine approaches by few researchers such as
Haque et al.; Hoefman et al. and Littman-Quinn ef al. on
new areas, for example:

SMS and Medical Sensors,

Mobile Oral Telemedicine,

Mobile Tele-radiology,

Mobile Cervical Cancer Screening,

Mobile Tele-dermatology, and

Mobile Tele-mentoring. 410

mooan o

Current m-Health activities and its future role in
developing world

M-health studies currently are revealing mixed results
in terms of demonstrating the potential that fixed-line
and mobile phones can serve as a support for more
effective delivery of healthcare services (Kaplan,
2006).M

Promises from m-Health approach

With the ubiquity of mobile devices both in developing
and developed countries, there have been innovations in
awareness, prevention, diagnosis, and treatment. Yang,
and Kahn (2010) have emphasized the steady growth of
disease in developing countries and that using m-Health
to combat this growth shows promise.!? The potential
impact of m-health in health delivery in developing
countries is largely untapped due to technical as well
as socio-economic, cultural, and regulatory barriers
(Kaplan, 2006).M Kaplan (2006)™ et al. from his study
suggest that functional and structural properties of
mobile phones like low start-up cost, text messaging,
and flexible payment plans make them attractive to
use as a healthcare intervention. With the development
of standardized health-related software applications,
mobile phones can provide real-time feedback and pre-
programmed portable automated services that enable
support to increasingly decentralized health systems as
advocated also by Lacal, [2003] and Mechael [2006].¢1319

Pitfalls in adopting m-Health approach

Most m-health studies are not guided by any conceptual
framework, neither the research questions are instigated
by existing theories, and research in this domain has not
focused on the impact of the interventions on the various
stakeholders. There are also a number of impending
challenges such as cost, both at the macro systems level
(Istepanian and Lacal, 2003),1%% as well as at the level of
the individual citizen and healthcare provider (Mechael,
2006).4
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Although most qualitative and quantitative results are
generally consistent, and overall, there is enthusiasm for
m-Health technology, there are a number of potential
inhibiting factors found also in study by Chang et al.
(2013) in their mixed methods formative research
approach on m-health area in Kampala (Uganda).® The
primary barriers in m-health field identified currently
are language, timing of messages, mobile network
fluctuations, lack of financial incentives, data privacy,
and mobile phone turnover affecting effective health
care delivery through m-health approach despite their
immense potential (Motamarri, S 2012).(19

Conclusion

Mobile technology-supported health care undoubtedly
has many potentials in improving health outcomes in
the long run in developing world provided m-health
technological solutions are designed according to local
realities and local needs. There is also an emerging need
to evaluate the benefits and pitfalls of this technology
application urgently; therefore, further research in this
field is suggested by authors such as more in-depth
qualitative as well as quantitative studies in future, if
we need to use this technology for better public health
status in developing world.

List of abbreviations used

* M-Health: Mobile Health

* WHO: World Health Organization

e HIV/AIDS: Human Immunodeficiency Virus/
Acquired Immuno Deficiency Syndrome

e MDGs: Millennium Development Goals

* PRISMA: Preferred Reporting Items for Systematic
Review and Meta-Analysis
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