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ABSTRACT

Pakistan is a developing country with more than half of its population located in rural areas. These areas neither have
sufficient health care facilities nor a strong infrastructure that can address the health needs of the people. The expansion
of Information and Communication Technology (ICT) around the globe has set up an unprecedented opportunity for
delivery of healthcare facilities and infrastructure in these rural areas of Pakistan as well as in other developing coun-
tries. Mobile Health (mHealth)—the provision of health care services through mobile telephony—will revolutionize the
way health care is delivered. From messaging campaigns to remote monitoring, mobile technology will impact every
aspect of health systems. This paper highlights the growth of ICT sector and status of health care facilities in the devel-
oping countries, and explores prospects of mHealth as a transformer for health systems and service delivery especially

in the remote rural areas.
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1. Introduction

The use of Information and Communication Technolo-
gies in health care is generally referred as eHealth, tele-
health or telemedicine. Simply put telemedicine is provi-
sioning of healthcare services at a distance using ICT.
eHealth not only refers to the role of ICT in healthcare,
but also to a way of thinking, a state of mind, and a com-
mitment to improve the standard of health care being
provided worldwide by using the ICT industry [1]. eHealth
is the intersection of Information Sciences, Computer
Science, Information Technology and Healthcare. It deals
with various approaches used in storage, retrieval, and
transfer of information in healthcare and biomedicine. It
includes computers as well as clinical guidelines, formal
medical terminologies, and information and communica-
tion systems [2].

Telehealth is transforming the systems of care through-
out the world. It provides greater access to medical fa-
cilities and consultation, as well as sharing knowledge,
experience, and training. Leap-frogging over prior barri-
ers, ICT also has the potential to offer greater access to
these services in developing countries [3]. The use of
telehealth must be put in context of the critical health
needs in each country, communication infrastructure, and
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likelihood for sustainability. Furthermore, it should be
aimed at improving the indigenous capacity in providing
health services and blending into the country’s health
care system [4].

Telemedicine is primarily used to provide health care
to the inaccessible and underprivileged areas. It has a
strong affect in developing countries since it allows re-
mote locations to get access to medical care and create
local knowledge. It is more efficacious and have big in-
fluence especially in areas where experts are rare, dis-
tances are large and/or infrastructure is limited [5]. The
history of telemedicine dates back to 1950, when it was
first used at the National Bureau of Standards, United
States [6].

The rapid progress in ICT over the past few decades
has brought about substantial advances in the quality of
medical services provided to the patients. Developed
countries are spending a lot of resources towards the in-
tegration of ICT with health care systems [2]. However,
there are financial constraints in the developing countries
that hamper their progress in telehealth [7]. They require
technology transfer and capacity building sponsored by
developed nations. Apart from financial constraints, the
other important thing is the reforms in healthcare policy
and a change of attitude towards eHealth [2].
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The expansion of mobile and wireless technologies
around the world has set up an unprecedented opportu-
nity for global health delivery. The International Telecom-
munication Union estimates that total mobile cellular sub-
scriptions reached almost 6 billion by the year 2012, cor-
responding to a global penetration of 86% [8], with more
than 70% of them residing in developing countries. Mobile
phone networks cover at least 90% of the world’s popu-
lation, including over 80% of those living in rural areas [9].

Mobile health, now commonly referred to as mHealth
capitalizes on the successes of the mobile telephony to
deliver health information and care in an efficient and
improved manner. This paper highlights the prospects for
mHealth in Pakistan and other developing countries of
the region. The rest of the paper is organized as follows:
Sections 2 and 3 illustrate the ICT growth and health-
care facilities in the region respectively. Section 4 pre-
sents a detailed discussion on mHealth, its conceptual
model, applications and projects. Section 5 highlights the
future steps needed to be undertaken to make mHealth
benefits far reaching. Concluding remarks are provided
in Section 6 which is followed by references.

2. 1CT Growth in Developing Countries

Information and Communication Technologies have serv-
ed as perfect accelerator for social, economic and Indus-
trial progress. The speed at which ICT is diffusing in the
society has taken everybody by surprise. More interest-
ing is the fact that developing countries have left the de-
veloped countries behind in terms of the increase in use
of communications such as the mobile telephone sub-
scriptions. Figures 1-4 show the ICT services subscrip-
tions [8,10-12] in the developing countries of South East
Asian region.

This surge in the usage of internet, broadband, mobile
phones, smart phones and related technologies can be
effectively used to provide health services at a low cost.

The penetration can also help the health care services
in reaching the remote areas where such facilities, infra-
structure and services are patchy [13].
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Figure 1. Fixed wired internet subscriptions per 100 in-
habitants.
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Figure 2. Fixed wired broadband subscriptions per 100
inhabitants.
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Figure 3. Percentage of Individuals using the I nternet.
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Figure 4. Mobile cellular subscriptions per 100 inhabitants.

3. Health Care Facilitiesin Pakistan

Many developing countries have inadequate health care
services and suffer from a dearth of doctors and other
trained health care professionals. The inappropriate dis-
tribution of doctors, scratchy infrastructure of health care
facilities, roads and transport make it even more difficult
to provide health care in remote and rural areas. More-
over, where clinics and hospitals exist, they are often ill-
equipped or beyond reach [14]. Figures 5 and 6 show the
statistics pertaining to the physician density and hos-
pital beds in developing countries of the region. Pakistan
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being a developing country lack even basic health care
infrastructure. A brief summary of the core health indi-
cators in the country is shown in Tables 1 and 2.
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Figure 5. Physician density per 10, 000 population [15].
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Figure 6. Hospital beds per 10, 000 population [15].

Table 1. Heath service facilitiesin Pakistan (2011-12) [16].

Facility Quantity Population/Facility
Hospitals 972 185,235/Hosp
Dispensaries 4842 37,185/Disp.
Basic Health Units 5374 33,504/BHU
Maternity Child Health Center 909 198,073/MCHC
TB Centers 304 592,264/TBC
First Aid Centers 1080 166,711/FAC
Beds in Hospitals 108137 1,665/Bed

Table 2. Registered Human Resources in Pakistan (2011-12)
[16].

Human Resource Quantity Population/HR
Doctors 149201 1,207/Dr.
Specialists 19623 9,175/Sp. Dr.
Dentists 10958 16,431/Dentist
Dental Specialist 433 415,815/D.Sp.
Nurses 76244 2,361/Nurse
Midwives 27153 6,631/MW
Lady Health Visitors 11510 15,643/LHV
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4. mHealth

The advancements in ICT and related services have
paved way for availability of cost effective facilities to
the people around the globe [17]. As already pointed out,
the accelerated penetration of electronic devices into new
markets has fuelled interest in eHealth, i.e. the storage,
transmission, and retrieval of digital data using electronic
means to support health care at local and distant sites
[18]. The use of wireless technologies with eHealth ser-
vices is termed as mHealth. In general terms, mHealth is
the application of mobile computing, medical sensors,
and communication technologies for healthcare. They are
created as a synergy of emerging mobile medical com-
puting, medical sensor technologies, and communication
technologies [19].

Mobile technology promises a wide range of functions
through the use of intelligent handsets called Smart-
phones. The functions include remote diagnostic moni-
toring, data collection, information dissemination, and
public education and alerts systems [20]. Some key uses
of smartphones are shown in Figure 7. Several platforms
have been proposed to provide easy to use and cost ef-
fective solutions for remote patient doctor interaction
over a cellular network [21,22]. Moreover, several speci-
fications have been put forth to conceptualize patient
data management for hospitals and other type of health
care facilities [23-25].

MHealth has the potential to help developing countries
combat many diseases. This includes communicable dis-
eases such as tuberculosis. Messages and reminders can
be sent to patients regarding their pills using mobile
phones. Similarly, infant and maternal mortality can be
reduced by delivering advice through SMS pregnant
mothers and health information to community health
workers [20].
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Figure 7. Mobile key to solving health challenges[20].
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4.1. Conceptual Model of mHealth System

Figure 8 shows conceptual model of a mHealth system
[17]. The model highlights that a mobile phone, laptop,
or PDA can be used to connect to the health system
through GSM network or Internet. Using the internet, the
web portal of the health system can be accessed which
can be used to access patient record database maintained
at health care facility. On the other hand, GSM network
may link a user with the 24 x 7 support center that can
provide emergency medical response or medical advice
using tele-triage mode.

These mHealth systems can be particularly beneficial
in the areas that lack appropriate health care facilities and
infrastructure. As indicated in earlier sections, such re-
mote areas generally have access to ICT systems through
a basic infrastructure. The availability these ICT facilities
may be used to get medical advice from health care pro-
viders at remote locations through the support centers
working round the clock.

These support centers have access to patient records as
well as the health care providers and as a result, they can
provide personalized health care advice to the patients.

4.2. mHealth Beneficiaries and Advantages

Many stakeholders can benefit from the advances in
mHealth. These include individuals, government, health
organizations, NGOs, employers, and suppliers. It has the
potential to reduce per capita cost of healthcare while
increasing or at least maintaining care quality.

Messages can enhance disease and epidemic aware-
ness as well as the education of health service workers.
All in all mHealth has a role to play in improving new
“gross national happiness” indicators by producing a
happier, healthier populace, and has the potential to
transform health service delivery [20].
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Figure 8. Conceptual model of mHealth System [17].
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4.3. mHealth Applications

A number of mHealth applications are available in the
market. Health service providers, whether public or pri-
vate, are embracing the new technological solutions. An
account of variety of such applications [9] follows:

4.3.1. Diagnostic Support and Data Collection

These tools help with disease surveillance, treatment as
well as in collection of data for disease tracking. They
are also used to collect and store patient data. Some ex-
amples include EpiSurveyor, ChildCount+, and Pesinet.

4.3.2. Reminderson Treatment and Appointments
These tools provide messages and reminders to the patient
regarding treatment or appointments. WelTel, TxtAlert
etc. are examples of such applications.

4.3.3. Emergency Medical Response

Call-in or SMS services are available to request ambu-
lances or emergency response teams or personnel. Ex-
amples include the 1020 or 1021 helplines in Karachi,
Pakistan.

4.3.4. Health/M edical Call Centers

These facilities provide access to medical advice, coun-
seling, information using tele-triage mode. Telenor Tele-
doctor is an example of such application.

4.3.5. Healthcar e Supply Chain Management

These tools help in tracking of medical goods in supply
chains using mobile recording. Examples include Pedi-
gree, PharmaSecure, and Stop Stock-outs.

4.3.6. Health Information and Promotion

These applications propagate text and voice messages to
distribute health information to subscribers. The infor-
mation may relate to epidemic, disease prevention, child
care, maternal health etc. for instance, Texttochange,
text4baby, and YoungAfricaLive.

4.3.7. Training and Support for Healthcare Workers
These are mobile device applications that are used to
train, test, supervise, and support healthcare workers.
They include FrontlineSMS, AMREF, and eMOCHA.

4.3.8. Healthcar e Payments and I nsurance

These are mobile device applications that link mobile
money platforms to smart-cards, vouchers and insurance
companies. Changamka and Arogya Raksha Yojana are
such applications.

4.4. mHealth Projects

Many mHealth project case studies have been organized
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by a number of organizations throughout the world. These
studies include application areas from least specialized
(education and awareness) to most specialized (diagnos-
tic and treatment support). Some of these are categorized
here by their more specialized function. A detailed de-
scription of these projects is available in [26].

4.4.1. Education and Awar eness

e  Freedom HIV/AIDS Project, India

e  Learning about Living, Nigeria

e  Project Masiluleke, South Africa

e Text to Change (TTC)—HIV Prevention through
SMS Quiz, Uganda

4.4.2. Remote Data Collection

e  Cell-PREVEN, Peru

e  Dokoza System, South Africa

e  EpiHandy, Uganda, Zambia, Burkina Faso
e  Phones for Health, Rwanda

4.4.3. Remote Monitoring

e  (Cell-Life Project, South Africa
e Colecta-PALM, Peru

e  Virtual Health Pet, Brazil

4.4.4. Training for Healthcare Workers

e  HealthLine, Pakistan

e  Mobile HIV/AIDS Support, Uganda

e  Uganda Health Information Network, Uganda

4.4.5. Disease and Epidemic Outbreak Tracking
e  Alerta DISAMAR, Peru

FrontlineSMS, Worldwide

GATHER, Uganda

Handhelds for Health, India

4.4.6. Diagnostic and Treatment Support

e  Ericsson and Apollo Hospitals Initiative, India
e  HIV Mobile Decision Support, South Africa

e  Mobile E-IMCI, Tanzania

e Nacer, Peru

5. Future Steps
5.1. Public-Private Partner ships

Public-private partnerships have demonstrated to be the
cornerstone of successful mHealth initiatives. Private
sector has remarkable capacity to produce state-of-the-art
solutions for public health challenges. Governments have
access to existing infrastructure and networks, making
them an essential entity in successful integration of mHealth
frameworks into existing health systems. Furthermore, an
active role must be taken in scaling up the existing pilot
projects to full-fledged healthcare platforms [18].
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5.2. Health System Strengthening

Although mobile telecommunication devices will ease
the burden on limited health care resources, thus making
them available to more people than ever before but in
order to tap the real potential of mHealth projects, their
access to those seeking benefit must be ensured. This can
on only be achieved by strengthening the health systems.
A user centric framework is crucial to the success of
these initiatives [18].

5.3. Adopt a Systematic Approach [9]

A systematic approach is needed for exploring worthy
opportunities and developing solutions. The approach
must identify the real needs of the masses and design
standards, platforms and models that address them. The
approach should be tied to the national health strategy, in
particular for developing healthcare human resources.

5.4. Encour aging Developer s and I nnovations

The variety of mHealth applications presented in earlier
sections indicates that the impact of these applications
has been significant. Hence, it is imperative that techno-
logical innovations to mobile phone products offer ex-
citing new prospects for future mHealth projects, and
developers must be encouraged to develop more innova-
tive products [18].

5.5. Aim for Scale[9]

The goals for mHealth projects must be ambitious and
the focus should be on quick deployment of the most
promising innovations and emphasis must be laid on pi-
lot projects that have the ability to be scaled quickly.

5.6. Evaluations

mHealth is an emerging field with little experience or
guidance on evaluation frameworks for implementations.
Therefore the initiatives must be synthesized and infor-
mation must be shared to ensure the availability of di-
verse resources on various aspects of project design, im-
plementation, and management. The availability of prac-
tical information on mHealth implementation and evalua-
tion can dramatically accelerate and ease the adoption of
mobile technologies by groups working in health care
sector [18].

6. Conclusions

The field of mHealth is growing rapidly. It has proven to
be beneficial through dozens of successfully imple-
mented projects round the globe. Moreover, technologi-
cal innovations will bring about enhanced benefits in the
years to come.
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Health needs in developing countries have grown at
alarming pace and now include chronic diseases to go
with communicable diseases. mHealth is well positioned
to counter these challenges using current trends in ICT.
Emerging technologies will also be an asset in tackling
health needs of today and tomorrow.

Careful thought must also be put in creating incentives
that encourage all stake holders to contribute in the de-
velopment of mHealth. The long-term goal underlying all
these efforts must be to ensure that mHealth programs
have a significant and lasting influence on level health
care across the globe particularly in the developing coun-
tries.
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