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ABSTRACT 

 Low-cost mobile devices, such as mobile phones, tablets, and personal digital assistants, which can access voice and data 

services, have revolutionized access to information and communication technology worldwide. These devices have a major 

impact on many aspects of people‘s lives, from business and education to health. This paper reviews the current evidence on the 

specific impacts of mobile technologies on tangible health outcomes (mHealth) in low- and   middle-income countries (LMICs), 

from the perspectives of various stakeholders. 
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1. INTRODUCTION 

As the first decade of the 21st century draws to a close, leaders 

in many Low and Middle Income Countries (which are 

defined on the basis of world bank income groups)[51] can 

point with pride to tremendous strides in their efforts to 

improve the lives of their citizens. In many parts of the world, 

citizens in emerging economies have begun to taste the fruits 

of higher incomes and greater access to tools that promise to 

increase their quality of life and that of their children. Yet 

formidable obstacles remain. Health challenges present 

arguably the most significant barrier to sustainable global 

development. Disease and the lack of adequate preventative 

care take a significant toll on both developing populations, 

measurable in disability- adjusted life years (DALYs), and 

economies. Despite the broad economic advances of this 

decade, the 2008 UN report on progress toward meeting the 

Millennium Development Goals (MDGs) indicates continuing 

dire conditions in crucial public health areas. For example: A 

child born in a developing country is over 33 times more 

likely to die within the first five years of life than a child born 

in an industrialized country, even though the leading causes of 

deaths (pneumonia, diarrhea, malaria, and measles) are  

preventable through basic services and vaccinations. Every 

minute, at least one woman dies from complications related  

to pregnancy or childbirth. And for every woman who dies in 

childbirth, approximately 20 more suffer injury, infection, or 

disease—nearly 10 million each year. An estimated 2.5 

million people were newly infected with HIV in 2007.  

Communicable, and entirely avoidable, diseases such as  

tuberculosis (TB) and malaria continue to claim lives due to 

preventable factors such as lack of access to proper drugs and 

medical treatment. 

The ability of LMIC‘s to overcome these serious health 

challenges is hindered by several core obstacles, among them 

a global shortage of healthcare workers. According to the 

WHO, among 57 countries, mostly in the developing world, 

there is a critical shortfall in healthcare workers, representing 

a total deficit of 2.4 million healthcare workers 

worldwide[49]. This human resources constraint intensifies 

the already increasing pressure on developing-world health 

systems. Not only must they cope with the burden of 

containing the spread of communicable diseases associated 

with extreme poverty, they must also contend with the 

growing incidence of chronic diseases, such as diabetes and 

heart disease. Governments, businesses, non-governmental 

organizations, ,foundations, and multilateral organizations all 

recognize the importance of leveraging new tools and 

solutions to address these distinct but interrelated health 

challenges. 
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Mobile communication offers an effective means of bringing 

healthcare services to LMI country citizens. With low-cost 

handsets and the penetration of mobile phone networks 

globally, tens of millions of citizens that never had regular 

access to a fixed-line telephone or computer now use mobile 

devices as daily tools for communication and data transfer. A 

full 64% of all mobile phone users can now be found in the 

developing world [42]. Furthermore, half of all individuals in 

remote areas of the world have mobile phones. This growing 

ubiquity of mobile phones is a central element in the promise 

of mobile technologies for health. The LMIC‘s citizens have 

plentiful access to mobile phones, even while other 

technologies and health infrastructure are scarce. This 

explosion of mobile phone usage has the potential to improve 

health service delivery on a massive scale. For example, 

mobile technology can support increasingly inclusive health 

systems by enabling health workers to provide real-time health 

information and diagnoses in rural and marginalized areas 

where health services are often scarce or absent altogether. 

In recent years, mHealth has emerged as an important sub-

segment of the field of electronic health (eHealth). While there 

is no widely agreed-to definition for these fields, the public 

health community has coalesced around these working 

definitions: 

eHealth: Using information and communication technology 

(ICT)—such as computers, mobile phones, and satellite 

communications—for health services and information. 

 mHealth: Using mobile communications—such as PDAs and 

mobile phones—for health services and information. mHealth 

and eHealth are inextricably linked—both are used to improve 

health outcomes and their technologies work in conjunction. 

For example, many eHealth initiatives involve digitizing 

patient records and creating an electronic ‗backbone‘ that 

ideally will standardize access to patient data within a national 

system. mHealth programs can  serve as the access point for 

entering patient data into national health information systems, 

and as remote information tools that provide information to 

healthcare clinics, home providers, and health workers in the 

field. While there are many stand-alone mHealth programs, it 

is important to note the opportunity mHealth presents for 

strengthening broader eHealth initiatives. mHealth involves 

using wireless technologies such as Bluetooth, GSM/ GPRS/ 

3G,Wi-Fi, WiMAX, and so on to transmit and enable various  

eHealth data contents and services. Usually these are accessed 

by the health workers through devices such as mobile phones, 

smart phones, PDA‘s(Personal Digital Assistant), laptops and 

tablet PC‘s. 

Mobile phones and mobile technologies have moved beyond 

calls, simple short messaging service (SMS) text and voice 

messaging, to incorporate mobile Internet browsing, Voice 

over Internet Protocol services (e.g. Skype),instant messaging 

services, photographic capabilities, and a wide variety of 

device-based software applications (commonly known as 

‗apps‘). These various mobile technology functionalities offer 

a range of opportunities for mHealth interventions, from 

health promotion via SMS texts and interactive voice response 

campaigns and content to mobile phone-based imaging (which 

has potential diagnostic capabilities). 

2. WHY USE mHEALTH APPLICATIONS? 

mHealth applications are useful because they capitalize on 

existing mobile phone infrastructure and on an audience 

already familiar with the technology. They also offer a way to 

communicate with  younger generations, whose uptake of 

mobile technologies and rates of access far exceed any other 

generation[10],[25],[17],[45]. mHealth communication is 

often interactive, empowering users with knowledge and the 

ability to self monitor ailments and illnesses[4],[31],[9],[38]. 

mHealth applications can also overcome the traditional 

geographical barriers that rural residents have faced, reducing 

delays in diagnosis, treatment, and outbreak 

communications[22]. Traditional types of ICT, such as 

landlines and desktop computers, are not as easy to implement 

as their costs and infrastructural needs are much higher [30]. 

They have much higher costs because landlines require the 

installation of telephone wires while desktop computers 

require significant electrical resources and cannot easily be 

transported  from site to site. Given the large size of rural 

areas in LMIC‘s   with limited infrastructure and healthcare 

access,  mobile  technologies  offer  a  method  to overcome 

these challenges. Their unique ability to serve areas lacking in 

landline infrastructure can be particularly helpful in relation to 

disease surveillance because mobile GPS technologies can 

assist in the triangulation of outbreaks and epidemics [23].The 

new generation of Smartphone‘s, with built-in GPS capacity, 

have proven to be particularly useful in this regard, as they can 
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automatically feed data with GPS coordinates into information 

systems, allowing real-time mapping and monitoring of 

hotspots. Mobile technologies are most useful for short 

messages and/or services. In the case of longer interactions, 

such as complex diagnoses or long-form surveys, paper- and 

in-person services may still be preferable [40]. Mobile 

technologies will not remove the need for patient-provider 

interaction; however, they can reduce the burden on health 

services by answering easy queries and providing automated 

resources for simple health questions [51]. Mobile 

technologies may offer large cost-saving opportunities for 

healthcare systems that are frequently overburdened and 

underfunded [36], but the criteria for realizing these benefits 

are not well analyzed and articulated. It is estimated that 57 

countries currently face critical shortages of doctors, nurses 

and midwives [50]. Furthermore, healthcare workers are 

disproportionately located in urban areas, and often lack skills 

and training [44]. Mobile technologies offer a low-cost 

solution to minimizing these challenges. They enable 

healthcare workers to receive training electronically, 

minimizing time and cost requirements for travel [14]; they 

also allow healthcare workers to communicate electronically 

with people in rural areas, giving them access to medical 

knowledge in the absence of a locally available healthcare 

worker [7]. Although these technologies will not permanently 

alleviate the health worker shortage, they can minimize the 

current burden and assist in the development of future health 

workers, potentially in a more cost-effective manner. mHealth 

applications can also create vast pools of data, which can be 

analyzed for planning and policy work, while streamlining 

programs and increasing efficiency [35][40]. If used to collect 

data, mHealth applications can create automatic processes for 

checking and analyzing data quality, avoiding paper-based 

systems that rarely result in analyzable data [29]. Linking 

mHealth applications also minimizes the risk of data 

duplication, resulting in greater efficiencies and less 

opportunity for data to be lost in piles of paper. Reducing the 

amount of time spent on  paperwork increases the time a 

healthcare worker can spend providing treatment and/or care 

to people, which in turn leads to greater job satisfaction. 

mHealth applications can also be engineered to provide 

instructions and checks on the accuracy of data collection, 

increasing the rigor of available data. More rigorous data 

allows for an informed planning process at all levels of 

government, and increases the likelihood that resources are 

properly allocated. Data can be monitored in real time, 

providing frequent updates on whether or not a health program 

or region is meeting performance goals, and identifying areas 

requiring additional attention [5]. Datasets can also be 

combined with other commonly collected indicators such as 

demography, health infrastructure, financial management, and 

geo-referenced data [39],[23] to assist in the development of 

decision-support tools, and allow for more accurate forecasts, 

models and simulations. The data can be easily aggregated and 

reported to the public, leading to greater transparency and 

increasing public confidence in the government and/or 

funders. Finally, the use of mHealth for data collection 

increases the autonomy of the healthcare workers collecting 

the data, and their ability to connect with colleagues in other 

regions, or even other countries. Where healthcare workers 

once had limited connections and often made decisions in 

isolation, they can now access a wealth of information and 

statistics that guide them through the decision-making process. 

They can use interactive tools that provide feedback on the 

adequacy of data collected, and measure these data against 

previously reported statistics or goals. They also have the 

opportunity to connect with colleagues, sharing data and 

asking for guidance in their healthcare delivery[24]. mHealth 

applications can streamline data collection processes at 

minimal cost by: increasing the evidence base for healthcare 

policies; offering numerous opportunities for evaluation and 

development; empowering healthcare workers and 

communities with timely, well-communicated health 

information; enabling early detection and response to 

outbreaks and other emerging health problems; and ensuring 

transparency and accountability.  

3. MEETING HEALTH NEEDS THROUGH A 

BROAD ARRAY OF APPLICATIONS 

A growing number of LMIC‘s are using mobile technology to 

address health needs. The mHealth field is remarkably 

dynamic, and the range of  applications being designed is 

constantly expanding. The key applications for mHealth   are: 

 Education and awareness 

 Remote data collection 

 Communication and training for healthcare workers 
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 Disease and epidemic outbreak tracking 

 Diagnostic and treatment support. 

 

3.1 Education and Awareness 

Popularized by teenagers in western countries and Japan who 

wanted a low-cost means of communicating with friends, short 

message service (SMS) messages now offer a cost-effective, 

efficient, and scalable method of providing outreach services 

for a wide array of health issues. In education and awareness 

applications, SMS messages are sent directly to users‘ phones 

to offer information about testing and treatment methods, 

availability of health services, and disease management. 

Formal studies and anecdotal evidence demonstrate that SMS 

alerts have a measurable impact on and a greater ability to 

influence behavior than radio and television campaigns. SMS 

alerts provide the further advantage of being relatively 

unobtrusive , offering recipients confidentiality in 

environments where disease (especially HIV/AIDS) is often 

taboo. In LMIC‘s, SMS alerts have proven particularly 

effective in targeting hard-to-reach populations and rural 

areas, where the absence of clinics, lack of healthcare workers, 

and limited access to health-related information all too often 

prevent people from making informed decisions about their 

health[12]. SMS message campaigns can be set up either as 

one-way alerts or interactive tools used for health-related 

education and communication. For example, a citizen  may 

sign up to take a survey, delivered via SMS message, quizzing 

them on their knowledge about HIV/AIDS and the location of 

the nearest testing center. Depending upon their responses, 

information regarding where and how to receive a free test 

will be transmitted.  

This interactive model has been deployed in several countries 

(e.g., India, South Africa, and Uganda) to promote AIDS 

education and testing and provide information about other 

communicable diseases (such as TB), as well as to promote 

maternal health and educate youth about reproductive health.  

Projects such as Uganda‘s  Text to Change (TTC) [20] 

provided HIV/AIDS awareness via an SMS based quiz to 

15,000 mobile phone subscribers during three months . TTC 

was founded with the goal of improving health education 

through the use of text messaging, which holds the advantages 

of anonymity and strong uptake among the population. 

Partnering with the mobile carrier Celtel and the local NGO 

AIDS Information Centre (AIC), TTC conducted a pilot 

program from February through April 2008 in the Mbarra 

region of Uganda, with the objective of increasing public 

knowledge of and changing behavior around AIDS. The 

program aimed to encourage citizens to seek  voluntary testing 

and counseling for HIV/AIDS. An SMS-based multiple choice 

quiz was administered to 15,000 mobile phone subscribers in 

the rural region of Mbarra. Free airtime was offered to users to 

encourage participation in the program; this was determined  

to be a powerful incentive since users can exchange the 

airtime with other subscribers as a type of currency. The quiz 

was interactive. When participants gave a wrong answer they 

received an SMS with the correct answer from the cell phone 

provider. The uptake rate of the survey was 17.4% and 

focused on two specific public health areas: 

 

 General knowledge about HIV transmission 

 The benefits of voluntary testing and counseling  

                         

At the end of the quiz, a final SMS was sent to motivate 

participants to go for voluntary testing and counseling at the 

local health center. Those who went to the center were asked a 

final question: Was this was the first time they had an HIV 

test? After testing, participants were requested to leave their 

mobile phone number so that post-test counseling could be 

arranged. For the people who came to the health centers 

through TTC, HIV testing and counseling was free of charge 

and this produced a 40% increase in patients who came in for 

testing—from 1000 to 1400 during a six –week period. And 

South-Africa‘s ‗Masiluleke‘ [21],[33],[13] which is designed 

to harness the power of mobile technology as a high-impact, 

low-cost tool in the fight against HIV/AIDS. Under the 

guidance of an international, multidisciplinary team, the 

project provides a suite of interventions targeting the entire 

HIV/AIDS care continuum by promoting testing, treatment 

connection/adherence and, ultimately, improved access to 

testing via an innovative home HIV test kit supported by 

mobile counseling. Project‘ Masiluleke‘ made more people 

aware of their HIV status because in South Africa, one quarter 

of the population is estimated to be infected with HIV, but less 

than 3% know their status. The broader goal of the program is 

to have those infected receive treatment and to halt the spread 

of the disease. Initial results from a beta test of the project 
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indicated that it helped to nearly triple call volume to the 

helpline in the three weeks during which it ran.  

While other communication mediums, such as radio, 

television, voice-based information hotlines, and even 

interactive websites can be employed in the service of 

education about public health issues, SMS stands out as 

having several advantages over each of these: cost-

effectiveness, scalability, convenience, broad reach, and 

widespread popularity in the developing world. 

By promoting health-conscious behavior, the mHealth 

education and awareness programs currently had positive 

impacts. The ubiquity and low cost of SMS messages hold the 

potential to shift the paradigm for health education by 

communicating with people in an accessible, engaging manner 

that both respects their privacy and gives them the tools to 

make informed choices. 

 

3.2 Remote Data Collection 

Data collection is another crucial component of public health 

programs. Policymakers and health providers at the national, 

district, and community level need accurate data in order to 

gauge the effectiveness of existing policies and programs and 

to shape new ones. In LMIC‘s, collecting field information is 

particularly important since many segments of the population 

are rarely able to visit a hospital, even in the case of severe 

illness. Gathering data where patients live is vital, and 

information should ideally be updated and accessible on a 

real-time basis. The data collection process is more efficient 

and reliable if conducted via smart phones, PDAs, or mobile 

phones rather than paper-based surveys that must be submitted 

in person and manually entered into the central health 

database. Data collection programs have been deployed in 

multiple countries, mainly as pilot projects. The most 

successful programs are scaling up and beginning to be 

deployed in multiple countries or regions. 

Integrating mobile data collection solutions with existing 

health information systems is essential to advancing patient 

care. The Dokoza system in South Africa[34],[30] seeks to 

meet this need. It is an SMS-based  mobile system designed to 

fast-track and improve critical services to HIV/AIDS and TB 

patients. Dokoza relies on SIM cards that can be used across 

networks, which interact with a more complex back-end 

system that integrates with existing hospital information 

systems. The integration with existing infrastructure offers the 

possibility of dramatic improvements to existing patient health 

information records, and in the 2004 pilot, both doctors and 

patients found the system to be user-friendly. 

 Challenges encountered during the pilot include the 

duplication of data entry in instances where paper-based 

systems already existed, and staff shortages that hampered 

information collection. Despite the promise of this technology, 

little new data exists on its impact since the end of the pilot. 

Large, rural areas in developing countries often lack 

comprehensive collection of health and population data. 

 In India, Media Lab Asia community health workers used an 

open source software application on PDAs called Ca:sh—the 

Community Accessible and Sustainable Health 

system[19][2]—to collect medical and demographic data. The 

pilot aimed to improve maternal and child health, and used 

Compaq iPAQs, which could run a MySQL database capable 

of storing up to 7,000 records. An evaluation of the five-

month pilot ―indicated high acceptance of the technology and 

reduction in total time for entry of data. The health workers 

were satisfied with the user interface and were able to depend 

entirely on the handheld, replacing their existing paper-based 

records.‖  

 In Botswana,[28] an Integrated Healthcare Information 

Service Through Mobile Telephony (IHISM) has been 

developed which uses a mobile phone-based software 

application to allow health workers to capture, store, process, 

transmit and access patient records. This resulted in lower 

costs and greater efficiency by eliminating redundancy and 

reducing the amount of time devoted to data input. The public 

can also turn to IHISM for information: individuals pose 

frequently asked questions about HIV/AIDS via SMS  and 

receive a reply straight to their mobile phones. Although the 

program initially experienced challenges adapting the public 

access part of the program to a population struggling with 

illiteracy, they found that usage rates were sufficiently high 

and they saw value in expanding the program. 

 In Kenya, Uganda, Zambia program EpiSurveyor [1][3] is 

developed which runs on free and open-source software, is 

easy to use and can be downloaded to handheld devices to be 

used by workers in the field. Successful pilot program resulted 

in more timely and accessible healthcare  data, making it 

easier to strengthen district level healthcare programs like 

immunizations and responses to disease outbreaks. An added 
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benefit is that country health workers became fully self 

sufficient in programming, designing, and developing  health 

surveys, eliminating the need to contact outside consultants. 

 

 These initiatives are closing the information gap that currently 

exists for patient data in the developing world, enabling public 

officials to gauge the effectiveness of healthcare programs, 

allocate resources more efficiently, and adjust programs and 

policies accordingly. 

 

3.3  Remote Monitoring  

One of the areas most uniquely suited to grow in tandem with 

mobile technology is the remote monitoring of patients. 

Remote monitoring opens new possibilities for treating 

patients in an outpatient setting, a crucial capability in LMIC‘s 

where access to hospital beds and clinics is limited. This group 

of applications consists of one- or two-way communications to 

monitor health conditions, maintain caregiver appointments, 

or ensure medication regimen adherence. Some applications 

may also include inpatient and out-patient sensors for 

monitoring multiple conditions. Evidence shows that strict 

adherence to a medication regime is essential for effective 

treatment of a variety of health conditions. In addition 

,monitoring patients at home for chronic conditions 

dramatically improves survival rates.  One of the examples of 

remote monitoring application is South Africa‘s Cell- life: 

Aftercare [46][32]. In this program, Aftercare health workers 

monitor patients whom they visit at home. Workers use data-

enabled mobile phones to record information about the 

patients‘ medical status, medication adherence, and other 

relevant factors. The data are then transmitted via SMS to the 

central Cell-Life database, where care managers use a web 

based system to access and monitor incoming patient 

information. Initial program results were encouraging, but 

significant challenges remain. Although South Africa‘s mobile 

penetration rate is high, the system is currently used on only 

one network using prepaid accounts, and the software is not 

yet available in any of South Africa‘s national languages other 

than English. Cell-Life is currently working to address these 

issues so the program can be adopted on a national scale. 

  

3.4   Communication and Training for Healthcare 

Workers. 

 

An acute shortage of healthcare workers is a major challenge 

facing LMI country health sectors. Training new cadres of 

health professionals and empowering current workers in order 

to increase job satisfaction and reduce attrition are essential to 

meeting human capital needs. Connecting health workers with 

sources of information via mobile technology is a strong basis 

for empowerment, as it provides the support they need to 

perform their functions effectively and self-sufficiently. With 

the advent of mobile technologies, healthcare workers can 

now receive  real time information and diagnosis support, 

enabling them to provide better care to patients while 

simultaneously increasing their knowledge base [26][6][7]. 

Training programs can be provided through mobile 

technologies, whether through comprehension exercises or 

discussions with colleagues in other areas. Healthcare workers 

can share diagnostic information across networks, soliciting 

help from other medical professionals on rare or previously 

unseen ailments.  

One such application is Pakistan‘s HealthLine, which provides 

health information to healthcare workers with low levels of 

literacy [37]. Healthcare workers call a hotline with voice-

recognition software and identify their topic of interest 

through a series of menus. Once the topic has been identified, 

it is read to them in their local language. HealthLine was 

tested among a group of low-literate maternal and child health 

community health workers in Pakistan in mid-2007. It will 

continue to be tested in the field with the results informing 

new features, functionality, and enhancements. Ideally, the 

solution will be scaled across Pakistan for maximum impact. 

 

3.5   Disease and Epidemic Outbreak Tracking 

Outbreaks of communicable diseases often begin in pockets, 

and, when left undetected, can develop into epidemics. Recent 

instances of such devastating outbreaks abound, from cholera 

and TB to dengue fever and Severe Acute Respiratory 

Syndrome (SARS). Deployment of mobile devices, with their  

ability to quickly capture and transmit data on disease 

incidence, can be decisive in the prevention and containment 

of outbreaks. Disease and epidemic outbreak tracking mHealth 

applications are being used in Peru, and India as an early 

warning system, allowing public health officials to monitor the 

spread of infectious diseases. Prior to the adoption of mobile 

networks, public health officials relied upon written, satellite, 
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and radio communication for such emergency tracking. The 

migration of this function to mobile systems is simultaneously 

improving data quality and lowering costs. When disease 

outbreaks occur, timely transfer of information is of the 

essence. 

 Peru‘s Alerta DISAMAR [8] is a disease surveillance system 

which allows users to transmit or access data through multiple 

technologies including mobile phones and internet. Alerts are 

sent via text messages, voice mail and email.. Alerta 

DISAMAR  rapidly improved disease reporting, allowed 

officials to obtain  quality data in real time, facilitated 

improved response to disease outbreaks in a remote region.  

And India‘s ‗The Acute Encephalitis Syndrome Surveillance 

Information System (AESSIMS) [43]. As every year, more 

than two million children die from preventable diseases in the 

developing world, and millions more are left impaired. One 

such culprit, Japanese Encephalitis, a devastating mosquito-

borne illness, can be prevented by a vaccination, but it is not 

always administered due to its high cost and a lack of data on 

the disease‘s true prevalence and impact. To begin to tackle 

this problem, the Government of Andhra Pradesh, where the 

disease is endemic, pilot tested an Acute Encephalitis 

Syndrome Surveillance Information Management System 

(AESSIMS) in one of its districts. Local health workers used 

mobile phones (or web-based technologies) to report 

incidences of the disease to the AESSIMS system. Decision 

makers could access and analyze this data in real time via a 

variety of tools, including GIS-based maps. 

 

3.6   Diagnostics and Treatment Support 

Diagnostics and treatment support are vitally important in 

healthcare—misdiagnosis or the inability to diagnose a 

condition could have serious, even fatal, ramifications. 

mHealth  applications in this area are designed to provide 

diagnosis and treatment advice to remote healthcare workers 

through wireless access to medical information databases or 

medical staff. With mHealth-enabled diagnostics and 

treatment support, patients are able to receive treatment in 

their villages and homes, averting the need for expensive 

hospital visits, which are beyond reach of many. Diagnostic 

and treatment applications use the phone as a point-of-care 

device. Health workers‘ phones are typically equipped with 

specialized tools, such as built-in software that leads the 

worker through a step-by step diagnostic process. Once data 

are entered into  the system (e.g., symptoms and an image of a 

patient‘s injury captured on the mobile phone), remote 

medical professionals can diagnose the illness and prescribe 

treatment. By eliminating the need for patient travel, these 

applications have the potential to dramatically increase access 

to care. 

 India‘s Jiva Health care project—TeleDoc [47] uses Java-

enabled mobile phones to connect village-based healthcare 

workers with doctors in urban areas for remote diagnosis and 

treatment. Doctors receive real time diagnostic information 

entered by the healthcare workers and prescribe appropriate 

treatments. Tele-Doc field workers prepare any prescribed 

medicines at regional offices. These medications are delivered 

directly to the home of patients in rural areas by a combination 

of pharmacies and delivery personnel. Also Tanzania‘s Mobile  

e-IMCI applications, which runs on PDAs, walks healthcare 

workers through the World Health Organization‘s Integrated 

Management of Childhood Illnesses (IMCI) protocol [15]. The 

multi-step nature of the protocol, in combination with limited 

training and resources, had previously led to a lack of 

adherence from healthcare workers[16]. With mobile 

assistance, healthcare workers are now taken through the 

process step by step, improving diagnosis and management of 

childhood illnesses. 

 

4. ASSESSING mHEALTH AND FUTURE 

HEALTH NEEDS IN LMIC 

Equally important to the cost-effectiveness and scalability of 

mHealth is its ability to provide an effective tool for 

addressing emerging health needs. Health experts note that 

within the next 15 years, policymakers and health providers in 

the developing world will be forced to turn their focus to 

prevention and early detection rather than late-stage treatment 

of non-communicable diseases, such as diabetes and cancer, as 

well as to the health needs of an aging population [18]. These 

changes are being caused by trends such as migration from 

rural to urban areas, economic growth, and changing dietary 

habits. As LMIC tackle and make significant improvements in 

the spread of communicable disease, average income levels 

increase along with average life expectancy. Even a slight 

increase in income contributes to changing dietary habits, and 

consumption of meat products and processed foods is linked to 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-2, ISSUE-11, NOV-2015                                                    E-ISSN: 2349-7610 
 

VOLUME-2, ISSUE-11, NOV-2015                                                COPYRIGHT © 2015 IJREST, ALL RIGHT RESERVED                                                                        25 

the contraction of diabetes and cancer. Late detection of these 

diseases leads to lower survival rates and reduced life 

expectancy, and has negative consequences for social and 

economic development. LMIC are therefore being confronted 

with a double burden of treating and containing the spread of 

communicable diseases while combating a wide range of 

unfamiliar health challenges. 

mHealth is well-positioned to address these challenges using 

tools currently available. For example, just as SMS alerts are 

useful in raising public health awareness of communicable 

diseases, these same types of alerts can be used to ensure 

patient adherence with treatment of chronic diseases such as 

diabetes. SMS alerts can be sent out to address chronic 

diseases and mental health issues in urban areas such as 

smoking cessation and nutrition reminders. According to the 

estimates by WHO, many middle-income countries in the 

developing world (i.e., Brazil, Argentina, Thailand, Mexico, 

and Turkey) [48] are already seeing a shift away from 

communicable diseases toward chronic diseases (such as heart 

disease and diabetes). In these countries, there is already 

evidence that mHealth programs are experimenting with 

addressing a wider range of chronic non-communicable 

diseases, with a focus on early treatment. 

 

5. IMPACT OF mHEALTH PROJECTS 

Formal studies and preliminary project assessments—in both 

the developed and developing world—demonstrate that 

mobile technology improves the efficiency of healthcare 

delivery, and ultimately makes healthcare more effective. The 

long-term goal, and expectation, is that mHealth programs will 

have a demonstrable and significant positive impact on 

clinical outcomes such as reduced infant mortality, longer life 

spans, and decreased contraction of disease. 

 

6.  DISCUSSION AND CONCLUSION 

The field of mHealth is at an inflection point. With dozens of 

projects implemented and proven benefits, all trends indicate 

that investment will continue and mHealth projects will serve 

an ever wider range of constituents in the years ahead. At the 

same time, technological innovations will bring enhanced 

benefits, particularly in the areas of data collection, patient 

monitoring, and remote diagnostic and treatment support, 

where application development is already proceeding at 

breakneck speed. Health needs in the developing world are 

rapidly evolving to include chronic diseases, in addition to the 

communicable diseases most often associated with developing 

countries. mHealth is well-positioned to address these 

challenges using currently available technology. Emerging 

technologies, such as wide-area wireless systems, will also be 

an asset in tackling today‘s health challenges and those of  

tomorrow. As shown in this paper, mHealth projects are 

operating in a variety of developing countries and providing 

demonstrable impacts. Results reveals that mobile technology 

improves the efficiency of healthcare delivery —in both the 

developed and developing world. Case studies detailed in this 

paper reveal some of the key benefits of mHealth and provide 

examples of how to structure successful mHealth initiatives. 

As many countries are challenged to provide adequate health 

care. Difficulties include physical distance between doctors 

and patients, too few skilled health care professionals and the 

extraordinary complexity between insular medical systems 

and costs of health care equipment and infrastructure. In 

addition, the current epidemic of chronic illnesses, in both 

developed and developing economies, illustrates the need for 

innovative, efficient, technology-supported interventions. 

Mobile technologies offer the ability to connect patients with 

their doctors, care-givers and loved ones and enable timely 

health monitoring which suggests improved patient 

engagement and better health outcomes. Mobile technology 

can aid in providing access to information, helping to lower 

costs, facilitating remote care and increasing efficiencies by 

connecting patients to their providers virtually anywhere. 

Mobile health applications and services are becoming an 

essential tool in extending health care resources around the 

world. Thus the transformational power of mobile networks 

and devices is helping derive the adoption of scalable and 

sustainable health initiatives, particularly in the developing 

world. 

REFERENCES 

[1] Aanensen, DM, Huntley, DM., Feil, EJ, al-Own, F & 

Spratt,  BG 2009, ‗EpiCollect: linking smartphones to 

web applications for epidemiology, ecology and 

community data collection‘, PLOS ONE, 4(9): e6968. 

[2] Anantraman,V, Mikkelsen, T, Khilnani, R., Kumar, VS, 

Machiraju, R, Pentland, A & Ohno-Machado, L 2002, 

‗Handheld computers for rural healthcare, experiences in 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-2, ISSUE-11, NOV-2015                                                    E-ISSN: 2349-7610 
 

VOLUME-2, ISSUE-11, NOV-2015                                                COPYRIGHT © 2015 IJREST, ALL RIGHT RESERVED                                                                        26 

a large scale implementation‘,MIT Media Lab,viewed 

15May 2012.<http://pubs.media.mit.edu/pubs/ 

papers/02.00.anantraman.dyd.pdf>. 

[3] Bagyenda, PA, Kayiwa, D, Tumwebaze, C, Frank, N & 

Mark, M 2009, ‗A mobile data collection tool -Epihandy‘, 

Proceedings of the 5th International Conference on 

Computing and ICT Research, Fountain Publishers, 

Kampala, Uganda, pp. 327–32. 

[4] Bakshi, A, Narasimhan, P, Li, JH, Chernih, N, Ray, PK & 

Macintyre, R 2011, ‗mHealth for the control of TB/HIV 

in developing countries‘, Proceedings of the 13th IEEE 

International Conference, pp. 9–14. 

[5] Broens, T, Van Halteren, A, Van Sinderen, M & Wac, K 

2007,‗Towards an application framework for 

contextaware m-health applications‘, International 

Journal of Internet Protocol Technology, vol. 2, pp. 109–

16                                   

[6] Chang, AY, Littman-Quinn, R, Ketshogileng, D, 

Chandra, A, Rijken, T, Ghose, S, Kyer, A, Seymour, AK 

& Kovarik, CL 2012, ‗Smartphone-based mobile learning 

with physician trainees in Botswana‘, International 

Journal of Mobile and Blended Learning, vol. 4, pp. 1–14  

[7] Chang, LW, Kagaayi, J, Arem, H, Nakigozi, G, S 

sempijja, V, Serwadda, D, Quinn, TC, Gray, RH  

Bollinger, RC & Reynolds, SJ 2011, ‗Impact of a 

mHealth intervention for peer health workers on AIDS 

care in rural Uganda: A mixed methods evaluation of a 

cluster-randomized trial‘, AIDS and Behavior, vol. 15. no. 

8, pp. 1776–84.  

[8] Chretien, JP, Blazes, DL, Mundaca, CC, Glass, J, Happel 

Lewis, S, Lombardo, J & Erickson, RL 2007, 

‗Surveillance for emerging infection epidemics in 

developing countries: EWORS and Alerta DISAMAR‘, in 

JS Lombardo & DL Buckeridge (eds), Disease 

surveillance, pp. 367–96, John Wiley & Sons, Inc., 

Hoboken, NJ, USA. 

[9] Cocosila, M, Archer, N & Yuan, Y 2009, ‗Adoption of 

SMS for Health Adherence: A Consumer Perspective‘, 

Proceedings of the 11th IEEE Conference, pp. 133–42.  

[10] Cole-Lewis, H & Kershaw, T 2010, ‗Text messaging as a 

tool for behavior change in disease prevention and 

management‘, Epidemiologic Reviews, vol. 32, pp. 56–69. 

[11] Curioso, WH, Peinado, J, Rubio, CF, Lazo‐Escalante, M. 

& Castagnetto, JM 2009, ‗Biomedical and health 

informatics in Peru: significance for public health’, 

Health Information and Libraries Journal, vol. 26, pp. 

246–51. 

[12] Danis, C M, Ellis, JB, Kellogg, WA, Van Beijma, H, 

Hoefman, B, Daniels, SD & Loggers, JW 2010, ‗Mobile 

phones for health education in the developing world: SMS 

as a user interface‘, Proceedings of the 8th Conference of 

the Association for Computing Machinery, p. 13. 

[13] de Tolly, K & Alexander, H 2009, Innovative use of 

cellphone technology for HIV/AIDS behaviour change 

communications: 3 pilot projects, World wide web 

consortium (W3C), viewed 29 April 2012 <http://www. 

w3.org/2008/10/MW4D_WS/papers/kdetolly.pdf>. 

[14] DeRenzi, B, Birnbaum, B, Findlater, L, Mangilima, J, 

Payne, J, Parikh, T, Borriello, G & Lesh, N 2012, 

‗Improving community health worker performance 

through automated SMS‘, Proceedings of the 5th 

International Conference of the ACM, pp. 25–34. 

[15] DeRenzi, B, Borriello, G, Jackson, J, Kumar, VS, Parikh, 

TS, Virk, P & Lesh, N 2011, ‗Mobile phone tools for 

fieldbased health care workers in low‐income countries‘, 

Mount Sinai Journal of Medicine: A Journal of 

Translational and Personalized Medicine, vol. 78, pp. 

406–18. 

[16] DeRenzi, B, Lesh, N, Parikh, T, Sims, C, Maokla, W, 

Chemba, M, Hamisi, Y, Mitchell, M & Borriello, G 2008, 

‗E-IMCI: Improving pediatric health care in low-income 

countries‘, Proceedings of the 2008 SIGCHI Conference 

on Human Factors in Computing Systems, ACM, pp. 

753–62. 

[17] Gold, J, Aitken, CK, Dixon, HG, Lim, MSC, Gouillou, 

M., Spelman, T, Wakefield, M & Hellard, ME 2011, ‗A 

randomised controlled trial using mobile advertising to 

promote safer sex and sun safety to young people‘, Health 

Education Research, viewed 24 February 2012. 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-2, ISSUE-11, NOV-2015                                                    E-ISSN: 2349-7610 
 

VOLUME-2, ISSUE-11, NOV-2015                                                COPYRIGHT © 2015 IJREST, ALL RIGHT RESERVED                                                                        27 

[18] Gutierrez- Robledo,L.M.‘ Looking at future of Geriatric 

care in developing countries‘.Journal of Geronology 

Series A:Biological Sciences and Medical 

Sciences,57,2002. 

[19] Iluyemi, A, Briggs, J & Fitch, T 2007, ‗Electronic health 

records in developing countries, integrating with mobile 

technology and legacy systems for community based 

health workers: organisational and end-users‘ issues‘, 

Proceedings of ECIME 2007: the European Conference 

on Information Management and Evaluation, Academic 

Conferences Limited, Montpelier, France. 

[20] Jamison, J, Karlan, D, Raffler, P 2013, ‗Mixed Method 

Evaluation of a Passive mHealth Sexual Information 

Texting Service in Uganda‘, Information Technologies & 

International Development, vol. 9, no. 3, viewed 31 May 

2013, <http://karlan.yale.edu/p/Paper_for%20NBER_ 

May%2029%202013_v2.pdf>. 

[21] Juzang, I, Fortune, T, Black, S, Wright, E & Bull, S 2011, 

‗A pilot programme using mobile phones for HIV 

prevention‘, Journal of Telemedicine and Telecare, vol. 

17, p. 150. 

[22] Kahn, JG, Yang, JS & Kahn, JS 2010, ‗‖Mobile‖ health 

needs and opportunities in developing countries‘, Health 

Affairs, vol. 29, pp. 252–58. 

[23] Kelly, G, Hale, E, Donald, W, Batarii, W, Bugoro, H, 

Nausien, J, Smale, J, Palmer, K, Bobogare, A, Taleo, G, 

Vallely, A, Tanner, M, Vestergaard, L and Clements, A 

2013, ‗A high-resolution geospatial surveillanceresponse 

system for malaria elimination in Solomon Islands and 

Vanuatu‘, Malaria Journal, vol, 12, no. 108. 

[24] Knight, D & Holt, A 2010, ‗Internet and mobile 

technologies in healthcare service delivery: A case study 

exploring elements within their use and potential use in 

midwifery service delivery‘, unpublished report, 

University of Otago, p. 53. 

[25] Levine, D 2011, ‗Using technology, new media, and 

mobile for sexual and reproductive health‘, Sexuality 

Research and Social Policy, vol. 8, no. 1, pp. 1–9. 

[26] Littman-Quinn, R, Chandra, A, Schwartz, A, Chang, AY, 

Fadlelmola, FM, Ghose, S, Armstrong, K, Bewlay, L, 

Digovich, K & Seymour, AK 2011, ‗mHealth applications 

for clinical education, decision making, and patient 

adherence in Botswana‘, Proceedings of the 2011 

ISTAfrica conference, Gaborone, Botswana,11–13 May 

2011, IEEE, pp. 1–8. 

[27] Mapham, W 2008, ‗Mobile phones: Changing health care 

one SMS at a time‘, Southern African Journal of HIV 

Medicine, vol. 9, p. 1. 

[28] Masizana-Katongo, AN, Anderson, G, Mpoeleng, D, 

Taukobong, T, Mosweunyane, G, Eyitayo, OT & 

Gopolang, B 2010, ‗An SMS-based Healthcare 

Information Storage and Retrieval System‘, Proceedings 

of AfricaMS 2010, Botswana, 6–8 September 2010, 

ACTA Press, viewed 20 March 2012. 

[29] Mechael, PN 2009, ‗The case for mHealth in developing 

countries‘, Innovations: Technology, Governance, 

Globalization, vol. 4, pp. 103–18. 

[30] Mishra, S & Singh, IP 2008, ‗mHealth: A developing 

country perspective. Making the eHealth Connection‘, 

paper presented at the Global Partnerships, Local 

Solutions Conference, 13 July – 8 August, Bellagio, Italy, 

viewed 1 March 2012. 

[31] Moskowitz, DA, Melton, D & Owczarzak, J 2009, 

‗PowerON: the use of instant message counseling and the 

Internet to facilitate HIV/STD education and 

prevention‘,Patient Education and Counseling, vol. 77, 

pp. 20–26. 

[32] Mukudu, A & Belle, JP 2012, ‗A case study of a 

successful mHealth application: Cell-Life‘s EMIT 

system‘, in FL Gaol (ed), Recent progress in data 

engineering and internet  technology, pp. 401–08. [33] 

Mukund, BKC & Murray, PJ 2010, ‗Cell phone short 

messaging service (SMS) for HIV/AIDS in South Africa: 

a literature review‘, Studies in Health Technology and 

Informatics, vol. 160, p. 530. 

[33] Patel, I & White, G 2005, ‗M-government: South African 

approaches and experiences‘, Proceedings of EURO 

mGOV 2005, pp. 313–23. 

[34] Patnaik, S, Brunskill, E & Thies, W 2009, ‗Evaluating the 

accuracy of data collection on mobile phones: A study of 

forms, sms, and voice‘, Proceedings of the 3rd 

international conference on Information 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-2, ISSUE-11, NOV-2015                                                    E-ISSN: 2349-7610 
 

VOLUME-2, ISSUE-11, NOV-2015                                                COPYRIGHT © 2015 IJREST, ALL RIGHT RESERVED                                                                        28 

andCommunication Technologies and Development, 

IEEE, pp.74-78 

[35] Schweitzer, J & Synowiec, C 2012, ‗The economics of 

eHealth and mHealth‘, Journal of Health Communication, 

vol. 17, pp. 73–81. 

[36] Sherwani, J, Ali, N, Mirza, S, Fatma, A, Memon, Y, 

Karim, M, Tongia, R & Rosenfeld, R 2007, ‗Healthline: 

Speechbased access to health information by low-literate 

users‘, Proceedings of the international conference on 

Information and Communication Technologies and 

Development, Bangalore, 15–16 December 2007, 

IEEE,pp.1-9 

[37] Sidney, K, Antony, J, Rodrigues, R. Arumugam, K, 

Krishnamurthy, S, D‘souza, G, De Costa, A & Shet, A 

2011, ‗Supporting patient adherence to antiretrovirals 

using mobile phone reminders: patient responses from 

South India‘, AIDS Care, vol. 24, no. 5, pp. :612–17, 

viewed 20 March 2012. 

[38] Sinha, RK. 2010, ‗Impact of health information 

technology in public health‘, Sri Lanka Journal of Bio- 

Medical Informatics, vol. 1, pp. 223–36. 

[39] Tomlinson, M, Solomon, W, Singh, Y, Doherty, T, 

Chopra, M, Ijumba, P, Tsai, AC & Jackson, D 2009, ‗The 

use of mobile phones as a data collection tool: A report 

from a household survey in South Africa‘, BMC Medical 

Informatics and Decision Making, vol. 9, p. 51. 

[40] United Nations, The Millennium Development Goals 

Report 2008(New York: United Nations, 2008)  United 

Nations Department of Economic and Social Affairs, 

Division for Public Administration and Development 

Management, Compendium of ICT Applications on 

Electronic Government-vol.1 Mobile Applications on 

Health and Learning (New York: United Nations,2007) 

[41] http://www.unpan1.un.org/intradoc/groups/public/docume

nts/UN/UNPAN030003.pdf 

http://www.voxvia.com/casestudies.php?case id=21 

[42] Vital Wave Consulting 2009a, mHealth for development: 

the opportunity of mobile technology for healthcare in the 

developing world, UN Foundation-Vodafone Foundation 

Partnership, viewed 13 November 2011. 

[43] Whittaker, R, Borland, R, Bullen, C, Lin, R, Mcrobbie, H. 

& Rodgers, A 2009, ‗Mobile phone-based interventions 

for smoking cessation‘, Cochrane Database of Systematic 

Reviews, 4. 

[44] Willmers, M & Hodgkinson-Williams, C 2009, ‗Case 

Study 11: Cell-Life‘, Centre of Educational Technology, 

University of Cape Town, viewed 3 May 2012. 

http://www.comminit.com/en/node/116145 

World Diabetes Foundation: Diabetes Facts. 

http://www.world diabetes foundation.org/composite-

35htm 

[45] World Health Organisation. The World Health Report 

2006- working together for Health. 

[46] World Health Organization 2008, The Kampala 

declaration and agenda for global action. WHO, Geneva. 

[47] WHO-2011b, mHealth: New horizons for health through 

mobile technologies, Global Observatory for eHealth 

series - Volume 3, WHO, Geneva, viewed 13 November 

2011. 

 

 

 

 

 

 

http://www.unpan1.un.org/intradoc/groups/public/documents/UN/UNPAN030003.pdf
http://www.unpan1.un.org/intradoc/groups/public/documents/UN/UNPAN030003.pdf
http://www.voxvia.com/casestudies.php?case
http://www.comminit.com/en/node/116145

