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ABSTRACT

India is currently undergoing increased urbanisation and population growth. The existing health care facilities and
health care personnel are not able to cater to the health care needs of the population. Hence, a demand-supply gap is
prevailing in the country. Improper functioning of three tier health care delivery, inaccessibility of secondary and
tertiary government health services are the other major hurdles in effective health care utilisation. Technological
interventions like tele-consultation strived continuously to tackle this crisis but had attained limited success. Other
technological advancements as mobile based interventions (mHealth) have been emerging in the recent times.
mHealth includes the use of telecommunication and multimedia technologies integrated with mobile and wireless
healthcare delivery system. With success stories round the globe, it can be marked that mobile technology in the
present scenario has gained substantial effects on health outcomes. Using mobile technology offers a tremendous
opportunity for developing countries as India to advance in health care delivery by effectively utilising scarce
resources. The vastly underserved healthcare market combined with high mobile phone penetration and rapidly
growing smart phone adoption creates enabling environment condition for mHealth adoption in India. mHealth, being
user friendly and cost effective, would be an interesting initiative in developing world. Customised application and
sustainable financial models which could suit the existing local healthcare delivery networks would yield beneficial
outcomes.
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INTRODUCTION

India is the second largest populated country in the world
with two thirds living in rural areas. Demographic and
environmental transition in the country is augmenting the
already existing high burden of communicable, non-
communicable and emerging infectious diseases.
Through years, India has made a large stride in improving
overall health scenario. Impediments as large
geographical size, high population density, lack of good
quality transport facilities, inadequate nutrition, illiteracy
and poverty have hindered in achieving good quality
health care. Statistics suggest differences in urban-rural
health condition in terms of infant mortality rate and

crude death rate, a harsh reality even today.” Significant
disease burden, limited human resources, high
absenteeism of health care providers at government
facilities, inaccessibility to quality health care by rural
dwellers augments the existing hardships in health care
delivery in the country.*®

Challenges do exist in health care delivery due to non-
existent three tier referral system, and inaccessibility of
secondary/tertiary government health services.® Existing
challenges in health care delivery necessitates an urgent
need of enabling three tier referral systems with
information communication technology applications.” It
has been envisaged to use telemedicine in providing
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healthcare services and enabling health care providers
working at primary level. But, implementation of
telemedicine is still limited to few private and prestigious
tertiary care public hospitals. Moreover, the cost of tele-
consultation is too high to introduce in remote healthcare
settings.?

In view of unsuccessful implementation of Telemedicine
technology, a low cost technologic alternative is the need
of the hour. The application of mobile technology in the
health sector has the complete potential to change the
face of global health systems.’ In developing countries
mobile devices have reached more people than electricity,
road systems and clean piped water. A rapid technical
development in mobile technology, falling market prices
of the product, increasing network coverage and an
explosive increase of cell phone user rates are the
positive driving factors enabling the rising opportunity in
terms of healthcare delivery.’® The far-flung spread of
mobile technologies and advancements to address health
priorities has evolved into a new field of eHealth known
as mHealth (mobile health).

mHealth offers the potential for enhanced reach by
providing individually tailored and customized services,
even among traditionally underserved populations, at
relatively low cost.***2

The aim of this article is to discuss about the globally
successful mHealth interventions and the scope of
mHealth in Indian context along with challenges to
address. This article strives to provide an insight into the
possible alternate cost-effective interventions in Indian
context and the need for further research in the field of
mHealth.

METHODOLOGY

The aim of this review article is to focus on the scope of
mhealth interventions globally and in India. Literature
search was done in Pubmed, Google scholar etc with the
key words mobile health, mHealth, health care system,
India. Articles related to successful mhealth interventions
globally for the year 2015-16 were retrieved and included
in this study. For a better comprehension of mhealth in
the recent times and its effect in India, only recent global
interventions were taken into account. To explain the
existing mhealth scenario in India, search was extended
to the past decade (2006-2016). Interventions which
already existed in India and recently launched
interventions are discussed henceforth. An effort was
made to bring forth the possible challenges in
implementing this technology. The article also discusses
about the probable way forward in successfully
implementing this innovative technology to address the
demand supply gap in health care provision.

WHAT IS mHEALTH?

mHealth includes the use of telecommunication and
multimedia technologies integrated with mobile and
wireless healthcare delivery system. The WHO’s Global
Observatory for eHealth defined mHealth as “medical
and public health practice supported by mobile devices,
such as mobile phones, patient monitoring devices,
personal digital assistants, and other wireless devices”.’
mHealth is in its early stages of development. However,
it has already started to transform healthcare delivery due
to success of mHealth applications and programs that
have been implemented in the developing world. Mobile
devices which can be used in mHealth include laptops,
tablets, mobile phones, smart phones, palmtops, notebook
and netbook.

DOMAINS OF mHEALTH INTERVENTIONS

The mHealth services presently existing vary in their
level of sophistication from static information provision
to comprehensive health care management.

It had gained far-ranging service spectrum as
empowering elderly and expectant mothers, chronic
disease management as reminding people of medication
timings, extending service to underserved areas and
improving health outcomes and medical system
efficiency.”

Interventions such as tele-consultation, video consultation
over 3G, appointment scheduling, triaging and SMS
prescription services are among the widely prevalent
spectra of healthcare service provision.**

Other common application domains for mHealth are
client education and behaviour change, registries and
vital events tracking, data collection and reporting,
electronic health record, electronic decision support:
information, protocols, algorithms, checklists, provider-
provider communication: user groups consultation,
patient-provider communication, provider work planning
and scheduling, provider training and education, sensors
and point of care diagnostics, human resource
management, supply chain management, financial
transaction and incentives.***

Partnerships between healthcare and telecom providers
have made the substitution of traditional care and
expansion of existing accessibility of health care
feasible.” The goals of implementing various mHealth
applications are to enhance the efficiency and the
accessibility of healthcare systems and to reduce the
mortality in developing countries.?

WORLDWIDE mHEALTH SCENARIO
A 2011 global survey of 114 nations by WHO found that

mHealth initiatives have been established in many
countries but there is variation in adoption levels. Africa
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had the lowest rate of mHealth adoption while North
America, South America and Southeast Asia showed
highest adoption level 2

A study by United Nations Foundation and Vodafone
Foundation has listed 51 mHealth programs that are
operating in 26 developing countries all over the world.
These programs and projects focus on six main areas:
treatment and support service, data collection and remote
monitoring services, disease surveillance and drug
adherence services, health information systems and point
of care services, and emergency medical services.??

The most frequently reported types of mHealth initiatives
globally were health call centres/ health care telephone
help lines (59%), emergency toll-free telephone services
(55%), emergencies (54%), and mobile telemedicine
(49%). The least frequently reported initiatives were
health surveys (26%), surveillance (26%), awareness
rising (23%), and decision support systems (19%).%

FEW GLOBAL mHEALTH INITIATIVES

For an insight into the implementation of mHealth
interventions worldwide, few success stories have been
discussed below. With further research, these
interventions can be tailored for utilisation in Indian
settings.

e Sustainable successful scaled up mHealth applications
such as Gluco Phones have been implemented in the
United States (monitor and transmit blood glucose
levels), Text4Baby(how to handle various stages of
pregnancy and problems that arise) and Heal the Trax
(virtual health assistant).”®

e Indonesia, has two applications which are citizens
interfacing known as Dokita (our doctor) and
DokterGratis (free doctor). Dokita and DokterGratis
allow patients to chat and consult with physicians.
Another mHealth application has been in use in rural
province of Indonesia where mobile phones are used
by midwives to transmit health statistics, contact peers
for advice, to communicate with doctors and to
receive health updates.®

e The mRamadan initiative, started in Senegal is based
on mobile technology to improve access to support for
people with diabetes. The aim of the programme was
to send SMS tips and advice to enrolled diabetics
during Ramadan to promote good health behaviours
during and between fasting periods and had drastically
reduced emergencies arising in Ramadan period.”*
India, being home to 69.2 million diabetics, (8.7% of
adult population), has adopted mDiabetes since the
year 2016.%

e mTikka, is an application used by vaccine workers in
Bangladesh for infant registration. This application
was used to automatically generate customized
vaccination schedules and reminders were sent to
parents.  This application enabled enhanced
accessibility of infants’ vaccination status through

database all over the country.”® There are currently 5
billion mobile phone subscriptions in the world
according to the International Telecommunication
Union. Over 85% of the world’s population is now
covered by a commercial wireless signal and hence
judicial investment in the field of mHealth would
reach far-off areas.”’ Though more than three decades
have passed since the inception of Universal
immunisation programme, immunisation coverage
with DPT-3 in Indian children still stands at 75%.
Alternate mechanisms through increased awareness
and timely reminders as in mTikka interventions
could enhance the coverage of immunisation in the
nation.

MHEALTH AND ITS SCOPE IN INDIA

As per Telecom Regulatory Authority of India press
release, on 30" November, 2015, there are almost 1009
million (577.84 million urban and 431.61 million rural)
telephone subscribers.?® India is the second-largest
mobile phone user country with over 900 million users in
the world. It accounted for over 10% of the world’s
online population in 2011. The high penetration of
mobile technology in India, therefore offers a positive
promising scope for mhealth utilisation in health care
provision.

The advancements in technology and communications in
health care scenario are also evident in India. An effort to
discuss few existing mHealth interventions in India is
made henceforth.

1. Maternal & child health: Most mHealth projects in
India started their journey in 2008. Maternal and
child tracking system was first of its kind where
messages are sent to Janani Suraksha Yojana (Mother
security scheme) beneficiaries and accredited social
health activist workers. This innovation helped in
improving service delivery, and meeting the service
needs of health care providers.?®

2. NIKSHAY: The government of India had introduced
a mobile-based intervention called NIKSHAY in
2012. It is a web enabled application, which
facilitates monitoring of universal access to
Tuberculosis (TB) patient’s data by all concerned
personnel. The innovative information technology
(IT) application of NIKSHAY makes it possible for
the grass-root level healthcare providers to track
every TB patient.®

3. Awareness generation is another prevalent mHealth
domain in the country. National Organ Transplant
Organization is spreading awareness regarding organ
donation among general population via SMS
services.

4. Government of India has launched various mhealth
initiatives nationwide on 15" January 2016 as a part
of Digital India program. The intent of the program
was to enhance access, make healthcare services cost
effective and to make the system more robust.™
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These initiatives were Kilkari, Mobile academy, M-

Cessation and TB missed call initiative.

a. Kilkari: delivers free weekly, time appropriate
72 audio messages about pregnancy, child birth
and child care directly to families’ mobile
phones starting from the second trimester of
pregnancy until the child is one-year old.

b. Mobile academy: is a free audio training course
designed to expand and refresh the knowledge
base of accredited social health activists and
improve their communication skills. Training
opportunity is provided via their mobile phones
which is both cost effective and efficient.

c. M-Cessation: It aims at reaching out to those
willing to quit tobacco use and support them
towards successful quitting through text
messages sent via mobile phones. This stands
superior to traditional methods of cessation
interventions.

d. TB missed call initiative: a helpline with a toll
free number which will provide information,
counseling and treatment support services for
TB patients.

CHALLENGES IN IMPLEMENTING mHEALTH
IN INDIA

Main limitation of mHealth service is lack of two-way
interaction between service provider and the consumer
limiting their credibility and sense of personalized care.'’
Though there were 97,000 mHealth apps in 2013 in major
app stores®”, majority of them are based on a commercial
spectra with focus on health care lagging behind.®*3*
Increased self-care and self-monitoring by mHealth
innovations, though beneficial might invite risk as
judicial interventions by healthcare professionals is
inevitable in some instances.**3® The growing number of
self-testing devices are also a concern regarding ethical,
psychological and social aspects of individuals.

Rural India face the biggest shortage of health manpower.
mHealth, though has the potential to supply cost-effective
care to rural India has many challenges.®® Some of the
issues that may hinder successful implementation of
mHealth technology include poor phone access in rural
households (58%), lack of reliable power supply to
charge phones, poor smart phone user rates, and low
literacy rates.

Sustainable scaling up of successful mHealth
interventions demands necessary knowledge and
undivided attention from policy-makers. Relentless
investment by administrators poses major hurdles in
further advancements in this field. The other challenges
for ground implementation of mHealth are developing an
adequately strong infrastructure, education and training
targeting towards new technology in orthodox
professionals and healthcare personnel, lack of adequate
research and development into major thrust areas of
healthcare where mHealth would be worthiest.

Enhanced use of mHealth interventions also raise concern
over individual privacy and data security.®® As many of
the mHealth apps handle a lot of sensitive and private
information appropriate secure handling to protect
privacy is mandatory.

Though revolutionary technological advancements are
made in the area of mHealth, demand driven and need
based investment are the impending factors for further
progress in this field.

WAY FORWARD

mHealth has a great potential to deliver life-saving
information even in the most remote and resource
constraint settings in developing countries and can serve
as an access point of national surveillance systems.*
Cost-effective monitoring through mHealth interventions
could pave a way for increased quality and accessibility
to a wider array of health care services.

Well-being of the individual and community is a
prerequisite for economic and social development. Using
mobile technology to improve health offers a tremendous
opportunity for developing countries and communities to
advance in health care delivery and effectively utilise
scarce resources by making health systems more
efficient. mHealth provides immense opportunity to
mitigate the problem of health care personnel
absenteeism and become alternative of telemedicine.

Mobile technology in the present scenario has gained
substantial effects on health outcomes in some areas and,
if there is a provision of scope to excel in supportive
regulatory environments with strategic interventions by
policymakers and funders, a lot more can be availed in
the coming years.

The propensity to pay for health care in poorer countries
is higher as the cost of care exceeds the income earned by
the individuals. The vastly underserved healthcare market
combined with high mobile phone penetration and
rapidly growing smart phone adoption creates enabling
environment condition for mHealth adoption in India.
Individually tailored messages would have a high
acceptance by the community as their health needs would
be met. mHealth, being user friendly and cost effective,
would be an interesting initiative in developing world.
Customised application and sustainable financial models
which could suit the existing local healthcare delivery
networks would yield beneficial outcomes.*

Interventions as telephone based appointment scheduling,
SMS prescription refill services, consultation via 3G
video or telephone provides quality care just a smart
phone away.*® mHealth interventions would effectively
tackle the rising burden of chronic diseases as
demonstrated by few studies. Increased compliance can
be ensured through reminders over mobile phone and
hence can increase the quality of life of chronic disease
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sufferers.**  Communicating  results of  medical
investigations via mHealth technology would save much
time for the patients.*!

Mobile phone text messaging for promoting adherence to
antiretroviral therapy in patients with HIV infection has
been found effective.*” Similarly, adherence to iron folic
acid supplementation therapy can be improved by using
mHealth technology. Mobile phone based interventions
for improving contraceptive use is another area where we
could explore the effectiveness of mHealth.*

Mobile phones, computers and tablets can enhance
healthcare delivery and lower operating costs in India.
mHealth is reducing readmission rates in chronic patients
through better monitoring and higher compliance rates
for prescribed care. Regular check-ups can be easily
industrialized through remote monitoring using mobile,
interpreted by data analytics at the health clinics.
mHealth in India could be used to substitute a portion of
future physical infrastructure of hospitals and clinics
through remote diagnosis, monitoring and care.
Healthcare practitioners need to be encouraged, trained
and ultimately mandated to adopt mHealth as a part of
their methods for diagnosis, and staying connected with
the patients.

Strongest indicators of awareness and use of mHealth
services is monthly spending on mobile phone services.
However, individuals with lower mobile spending believe
that mHealth services are easier to use than the current
healthcare services. Therefore, mHealth has the potential
to fill the gaps in the system by providing expanded
access at lower cost® India is still far away from
achieving universal immunization.** Short Message
Service (SMS) texts using existing MCTS services may
offer a potential low-cost solution in India and may
leverage India’s drive to vaccinate all children against
vaccine preventable disease.* Rational investment in
enhancing immunisation coverage through mHealth can
also yield prudent results.

Use of tobacco is an important concern from public
health perspective. Evidence of text message based
smoking cessation has been found effective among young
population.* It is another important area where mHealth
might be a fruitful intervention to spread awareness
regarding harmful effects on health by tobacco use and
gain from cessation of tobacco use.

Reducing high burden of malnutrition is another area of
concern in India. Increasing burden of obesity is adding
to the already prevailing burden of under-nutrition.*"*®

Through mHealth, citizens become more empowered and
informed of their health and wellbeing. Communication
ties and health knowledge between patients and
healthcare providers and even amongst healthcare
providers would be enhanced greatly.

Rational adoption of mHealth interventions prevalent
globally following mERA checklist, tailored to the
existing needs in the country can be a prudent investment
to effectively combat the burden of health care delivery.*

CONCLUSION

India is currently facing shortage of health manpower.
There are fewer instances of using technology in public
healthcare delivery. Vast coverage of mobile services in
India and success of mHealth worldwide opens a new
window in healthcare delivery in India. Hon’ble prime
minister has also envisaged for a digital India where
mHealth might be the most promising domain to explore
in health sector. Further research into the existing
mhealth interventions and their scope in Indian context
needs a focus. It will be a prudent decision to invest in
further research in mHealth which has all potentiality to
be a cost-effective alternative of long reared dream to
introduce information communication technology in
public health.

The current study envisages the scope of mhealth in
India. However, accessibility, utilisation, effectiveness of
mhealth interventions in Indian context needs to be
focused in greater detail. There is a need for further
systematic reviews to evaluate the existing interventions
with special focus on their scope in developing nations
such as India.
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