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Abstract

Context: Distributing health care services in remote and rural areas have become a major health problem for many developing
countries. Telemedicine presents solutions to developing countries for better disease prevention, disease management, emergency
services and practicing medicine in areas with limited access to healthcare services and facilities. Although the willingness of devel-
oping countries to accept telemedicine and incorporate it into their health care systems is rising, due to multidisciplinary and com-
plicated characteristics of telemedicine, they will face challenges and barriers which will slow down their progress. This literature
review attempts to explain the benefits, categories and barriers for acceptance and implementation of telemedicine in developing
countries.
Evidence Acquisition: This study was conducted in 2016. The main question was how is the general attitude to the acceptance and
use of telemedicine in developing countries and what problems they are facing for the use of telemedicine. To find the solutions,
we searched articles in two main databases, PubMed and Scopus, with the keywords and expressions related to the subject of the
study (developing countries, telemedicine, tele-health, barriers, challenges, adoption, and acceptance). Totally, 103 articles were
extracted. Duplicate articles and articles published before 1998 were eliminated and the remaining ones were screened for eligibility
in accordance with subject of the study. The result was 47 articles from PubMed and 5 articles from Scopus. This review is based
mainly on preliminary results, opinions and predictions. As limitations of our study, we limited ourselves to PubMed and Scopus
databases and also reviewed articles only in English language.
Results: The study did not find any article that totally disagrees with the implementation of telemedicine in developing countries.
Most of the articles contain positive points associated with the use of telemedicine with respect to the barriers and challenges.
Conclusions: Despite hopeful progresses in telemedicine, developing countries are facing many problems in their way toward suc-
cessful application of telemedicine. High cost and cultural resistance are considered as the main barriers for developing countries
in their approach to apply telemedicine. Developing countries must be fully aware that investment in telemedicine will not in-
evitably yield clinical or economic benefits in short time. They must consider barriers and various outcomes of telemedicine before
accepting and applying it.
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1. Context

The world health organization (WHO) defines
telemedicine as “the delivery of health care services,
where distance is a critical factor, by all the health care
professionals using information and communication
technologies for the exchange of valid information for
diagnosis, treatment and prevention of disease, research
and evaluation, and for the continuing education of health
care providers, all in the interests of advancing health of
individuals and their communities” (1).

Telemedicine uses Information technology to deliver
medical services and health information from one loca-

tion to another, overcome geographical barriers, and in-
crease access to health care services for people living in ru-
ral and remote areas. Telemedicine may vary from a simple
dialogue between patient and physician, to highly profes-
sional tasks such as remote surgery which are organized
through internet, phone, or other communication facili-
ties (2).

An acceptable health care provision is challenging due
to the costs required as well as various social, cultural,
political, geographical, and economic conditions. Health
provision for developing countries is incredibly complex.
Because of this complexity, No unique solution for provid-
ing health care in developing countries can be expressed.
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Developing countries have many problems related to
provision of equitable health care services for every indi-
vidual, especially for those living in rural and remote ar-
eas. Telemedicine will facilitate the early disease detec-
tion, successful disease management, lowering mortality
rate, and medical consultation which will tremendously
improve the outcomes and decrease the health care expen-
diture. In many developing countries, shortage of health
care specialists has led to the high mortality of patients suf-
fering from various diseases (3). One study shows that us-
ing telemedicine can lower infant mortality (4). Another
study indicates that telemedicine can lower the myocar-
dial infarction mortality in developing countries (5). An-
other study indicates that telemedicine in ICU lowers mor-
tality and length of stay in intensive care unit (6).

Telemedicine concept has been adopted by many coun-
tries in effort to provide better health care for those liv-
ing in rural areas where health care services are far away.
Previous studies and reports have shown that the use of
telemedicine is an inexpensive method for providing care
for countries with weak financial resources, social, and
environmental problems. Developing countries are faced
with many other problems. One major problem is the lim-
ited financial resources and the second one is the short-
ages of skilled physician especially those who are not in-
terested living in remote areas. According to WHO report,
the ratio of physicians per thousand individuals in Tanza-
nia and Chad is 0.02 and 0.04 respectively while this rate is
2.14 and 2.56 in Canada and the United Sates (7).

Developing countries also face additional problem of
unequal distribution of resources between the urban and
rural areas. According to a study done at 2005, approxi-
mately 75% of the Indian populations are living in villages
and rural areas while nearly 75% of Indian physicians are
based in big cities (8). Also, More than 60 million people
in India, Mostly living in poor rural areas, have diabetes
and this number will reach 101 million by 2030. Most of di-
abetes patients living in rural areas are poor and have to
travel long distances to the nearest health care centers. It
is also estimated that by 2030, there will be at least 552 mil-
lion diabetes patients globally which %80 of this number
living in developing countries (9).

2. Telemedicine Categories

Telemedicine can be divided into two main distinct
categories which are “store-and-forward”, and “real-time”.
Both developed and developing countries can use SF real
time telemedicine.

2.1. Store and Forward Telemedicine (SF)

SF telemedicine surpasses the need for a face to face
meeting between physician and patient. Instead, a collec-
tion of data such as clinical and medical images can be col-
lected and then transmitted to a physician or medical spe-
cialist at a convenient time for evaluation.

2.2. Real Time Telemedicine

Or sometimes called Interactive telemedicine, can pro-
vide immediate advice to patients live in remote areas and
require medical attention. Real time telemedicine allows
patient and physician to send and receive information al-
most instantly without seeing each other (10).

3. Telemedicine Benefits

The main benefits of telemedicine are reducing the pa-
tient’ cost and the time to get the health care services.
There are studies indicating that a significant portion of
patients who live in the rural and urban areas travel sev-
eral times to hospital and physician’s offices for medical
services which are usually consultations or refilling their
medications which can be done by a simple phone call (11,
12).

3.1. Bridge the Rural-Urban Divide

Telemedicine can help to bring many specialized
health care services to the remotest areas of the country. A
successful experience in the use of telemedicine to provide
health services to people who live in remote areas was con-
ducted by the Indian space research organization (ISRO).
In this project, 22 specialty hospitals with 78 rural remote
hospitals across the country were linked. The project will
enable villagers and farmers to receive consulting services
in the fields of ophthalmology and other common diseases
(8, 13)

3.2. Home Based Health Care Services

Usually called “Tele-homecare”, involves the provision
of advice and consultation to patients with chronic dis-
eases such as diabetes mellitus, hypertension, and heart
diseases. Tele-homecare has the best performance if the pa-
tients are motivated to manage their health problems (14-
16).

3.3. Reducing Health Care Cost

Telemedicine will reduce the healthcare costs by moni-
toring patients for early disease detection, disease manage-
ment, educating people with basics of health, and provid-
ing health consultation for all people specially those living
in rural and remote areas (17).
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3.4. Improving Medical Education

Telemedicine can enhance educational opportunities
for health professionals and continuous education on the
latest medical achievements. Tele-education can also im-
prove clinical outcomes and reduce hospital admission
rate by increasing the people’s health awareness through
remote learning (18, 19). As an example, the “pacific open
learning network project” which is supported by WHO en-
ables all type of health professionals in pacific island coun-
tries to have online access to medical courses and health
information through internet (20). Another successful ex-
ample is the Kosovo Telemedicine Program (TMPK) with
emphasis on continuous medical education.

3.5. Enhancing Health Care Quality

Institute of Medicine (IOM) has set six major indexes
for health promotion. Effectiveness, timeliness, equity,
patient-centeredness, safety, and efficiency are the indexes
set by IOM. Many studies indicate that telemedicine is able
to meet the criteria set by the IOM. The american medi-
cal association (AMA) believes that the use of telemedicine
to provide healthcare services to patients can be associ-
ated with better health care quality and improvement of
their safety (21). In contrast, there are studies that don’t be-
lieves the telemedicine potential in improving health care
and reducing costs for both the patients and health care
providers (22, 23).

3.6. Affecting Clinicians’ Workload

Some studies indicate that physicians can save more
time when they are providing remote health care services
for certain patients (24). The american medical association
(AMA) states that 70% of physician’s office visits can be han-
dled over the phone and 50% of emergency room visits are
non-emergencies (25).

3.7. Reducing Medical Errors

According to IOM reports, medication errors are most
common type of error in health care. A study done at the
University of California Davis Children’s hospital indicates
that phone consultation greatly reduced the mortality rate
and the medical errors of seriously ill and injured children
transferred to rural emergency departments (26).

3.8. Changing the Relation Between Physician and Patient

Up to now, there is little research to measure the ef-
fect of telemedicine on physician-patient relationship (27).
Many studies indicate using videoconferencing and re-
mote monitoring can increase efficiency and convenience
for both physicians and patients. Patients who can be seen
by a physician remotely will not have to spend as much
time traveling and waiting to be seen by a physician (28).

3.9. Improving Access to Information

Telemedicine can be used for providing information to
the general public as part of health promotion or health
education. This could turn out to be the most cost-effective
way of improving knowledge about health and diseases,
and the relationship between lifestyle and the quality of
life (29).

4. Telemedicine Types

4.1. Tele-Dermatology

The primary aim of Tele-dermatology is to provide spe-
cialized dermatological care to patients in remote areas by
enabling the dermatologist to see the skin lesion through
webcam or mobile phone for determining the type of dis-
ease (30).

Previous studies and reports have shown that tile-
dermatology has proven to be an inexpensive method for
providing care to people living in rural areas. In a store
and forward Tele-dermatology study, thirty patients with
common skin diseases in Cairo, Egypt, were given a diagno-
sis by face-to-face consultation. They were then given a di-
agnosis independently by local senior dermatologists us-
ing Tele-consultation with a software-enabled mobile tele-
phone. Diagnostic concordance rates between face-to-face
and Tele-consultation were almost the same (31).

4.2. Tele-Pathology

Pathology is very important field in medicine. It is con-
cerned with the study of the nature and causes of diseases
(32). Patients with cancer symptoms living in countries
with the shortages of pathology specialists may suffer a lot.
For them, time is of great importance and prompt pathol-
ogy diagnosis has a very crucial role. Tele-pathology is a
good way to compensate for the shortage of pathology spe-
cialist (33-35).

4.3. Tele-Radiology

European Society of Radiology (ESR) defines Tele-
radiology as “electronic transmission of radiographic im-
ages from one geographic location to another for the pur-
pose of interpretation and consultation”. For this process
to be implemented, three essential components are re-
quired, an image taking station which requires the pa-
tient’s presence, a transmission network, and a receiving
image station to review and interpret the image (36).
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4.4. Tele-Ophthalmology

Tele-medicine capabilities associated with eye diseases
has been largely approved. The capability of telemedicine
in transmitting images, videos, and audio data, make it a
good choice for provision of ophthalmology services in ru-
ral and remote areas. Some countries, such as India, has
used the capabilities of Tele-ophthalmology to provide bet-
ter services for people how live in villages and are suffering
from eye diseases (37).

4.5. Tele-Home Care

Tele-homecare is a branch of telemedicine which help
elderly people, Patients how had surgeries and need to be
followed up, and patients with chronic diseases and prefer
to receive healthcare services at home (38, 39).

4.6. Tele-Surgery

Tele-surgery is the performance of surgical procedures
where the surgeon is not physically in the same location as
the patient is. In fact, Tele-surgery can be done by a robot as
a remote operator controlled by the surgeon. Tele-surgery
is a good solution for certain conditions where the short-
age of surgeons could jeopardize the patient’s health. Ad-
vances in robotics, computer graphics, and virtual reality
technology have opened up new possibilities in surgery
era. There are several critical limitations for Tele-surgery.
One of the main limits is the latency and reliability of the
communication system between the surgeon and the pa-
tient. Tele-surgery without a fast and reliable communi-
cation facility is not recommended. The Da Vinci surgical
robot is a sample of Tele-surgical device approved by the
food and drug administration (FDA) for general surgery.

4.7. Tele-Nursing

Tele-nursing facilitates remote monitoring and consul-
tations for patients and elderly people living in remote ar-
eas. Tele-nursing is achieving significant growth rates in
many countries. One important reason for this fast growth
is due to growing elderly and chronically ill population
(40, 41).

5. Why Developing Countries need Telemedicine ?

Most developing countries have weak economy which
forces them to spend their limited financial resources very
carefully specially in costly areas such as healthcare ser-
vices. Countries where most of the population live in the
countryside, have realized that telemedicine can be con-
sidered as a good solution for them to overcome most of

their problems in healthcare delivery services such as es-
tablishing large number of hospitals and other health care
facilities in rural and remote areas.

Even though, the potential applications of
telemedicine in developing countries particularly those
which are related to ethical and social issues, can’t be com-
pared to that in the developed world, But there are studies
indicating that telemedicine may have a more profound
impact on developing countries than on developed ones
(42, 43).

Poor healthcare is a severe risk factor for development
of developing countries. Diseases such as malaria, respi-
ratory infections, HIV/AIDS, diarrheal diseases, and mater-
nal mortality result in high mortality and morbidity. An
extensive network of remote hospital, expert health care
professionals, and much more expensive health facilities
are needed to reduce the Impact of such diseases (44, 45).

6. Barriers

Telemedicine challenges and barriers in one develop-
ing country may differ from another one, but there can be
some common issues which have major role in the success-
ful acceptance and implementation of telemedicine appli-
cations. Some of these barriers may cause the total failure
and some slowing down the acceptance and implementa-
tion of telemedicine (46).

6.1. The High Cost

The initial cost of applying telemedicine is very
high. It is directly associated with the development
of telemedicine applications for which it is intended.
Telecommunication expenses, training of both patients
and medical professionals, and the need for new advanced
technologies are among main cost of telemedicine. In
general, the cost of telemedicine varies directly with the
application intended for it (47).

6.2. Cultural

There is a lack of confidence in patients about the out-
come of telemedicine. It is hard for them to believe that
they can receive health care services without visiting physi-
cians face to face. It is the responsibility of governments
to change the cultural attitudes through public education
(48).

6.3. Unreliable and Low Wideband Internet and Other Network
Communication Systems

Many applications of telemedicine need a high speed
and reliable communication facilities. Tele-surgery, real
time Tele-ophthalmology, real time Tele-radiology, and
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emergency consultation are some examples of such ap-
plications. Telemedicine requires reliable communication
system to motivate users (49).

6.4. Shortage of Expert Technical Manpower

It is an acceptable fact that many physicians and ordi-
nary people are not able to fix problems arising in their
computer systems and networks. Trained and expert man-
power is needed to establish a stable and continuous com-
munication between physicians and patients (50).

6.5. Linguistic Differences

In some developing countries such as India and Iran
there is a great diversity of languages, cultural aspects, and
dialects. The diversity of languages and dialects makes it
difficult to build an acceptable verbal communication be-
tween physician and patient (51).

6.6. Perspective of Medical Practitioners

Physicians are not fully convinced about the efficacy
of telemedicine in the health care services. Un-familiarity
with telemedicine and its efficiency in health care services
is a big barrier for acceptance of telemedicine in develop-
ing countries. Telemedicine successful acceptance is ob-
tainable if both physicians and patients have sufficient
confidence in effectiveness of telemedicine (52).

7. Results

From total of 103 potential articles, 52 relevant articles
identified. There were very few articles that did not look
quite positive to the usage of telemedicine. The majority of
articles believed the high performance of telemedicine in
health care area, especially, for developing countries with
high population living mostly in rural areas. Many articles
refer to the importance of careful planning for the accep-
tance and use of telemedicine. It is highly recommended
to developing countries that without accurate and com-
prehensive study of the barriers and the basic needs of
health care services which telemedicine can be of help,
they must not consider using telemedicine.

8. Discussions

Telemedicine undoubtedly has many potentials in im-
proving health outcomes in both developed and develop-
ing countries. The growth of high-speed internet and com-
munication networks and their ability to transmit higher-
quality imaging and other clinical information indicates
a promising future for telemedicine. Telemedicine offers

great opportunity as an alternative method of health ser-
vice delivery to rural and remote communities.

Developing countries willing to use telemedicine to in-
crease access to healthcare services for everyone specially
people living in remote and rural areas, must have a good
financial and expert human resources, efficient organiza-
tional and management capability, and reliable informa-
tion technology infrastructure.

Developing countries must realize that adopting
telemedicine does not easily solve all their existing health
problems. Financial, cultural, and other factors play a
major role in the defeat or success of telemedicine. In-
volvement and support of governments is crucial for
the successful implementation of telemedicine. Many
challenges and barriers must be solved at the govern-
ment level. In that case, there will be wider acceptance of
telemedicine.

Developing countries by incorporating telemedicine
on their health care systems, faces many problems.
Telemedicine implementation is costly and requires fun-
damental changes to conventional methods of health
care services. Therefore, there should be a clear reason for
applying telemedicine, such as a proven clinical problem
where telemedicine may be helpful for delivering a rea-
sonable and acceptable service. To conduct telemedicine
successfully, it is recommended to start with small scale ap-
plications such as Tele-Ophthalmology, Tele-pathology and
Tele-dermatology. Also, due to infrastructure problems
most developing countries are face with, SF telemedicine is
a convenient method for most telemedicine applications
in developing countries.
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