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Abstract
We investigated issues that affect the use and adoption of telemedicine

in Middle Eastern countries, taking the Hashemite Kingdom of Jordan

and the Syrian Arab Republic as case studies. Our study is based on

interviews with key stakeholders (including doctors, technicians, en-

gineers, and decision makers) and questionnaires administered to key

stakeholders (including patients), ensuring opinion was gained from

people from a full range of backgrounds and roles in the healthcare

system. We found doctor and patient resistance was a major issue

preventing the adoption of telemedicine in both countries, followed by

poor infrastructure, lack of funding, and lack of information tech-

nology training. Our research identifies that culture is a greater issue

than technical matters for the adoption of telemedicine in Middle

Eastern countries. Based on our preliminary results we developed a

guideline framework for each country that might be applied to tele-

medicine projects at the pre-implementation phase. The proposed

guideline framework was validated through a return visit to the

stakeholders and seeking further opinion.
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Introduction

T
elemedicine delivers healthcare between geographically

separated locations using medical expertise supported by

communication technology. Physicians and specialists from

one site provide diagnosis, treatment, and consultation to

patients at a remote site. This makes the use of telemedicine parti-

cularly effective in rural and remote areas that have limited access to

healthcare services. This phenomenon may be clearly observed in

such areas in developed countries and some developing countries.

Telemedicine has been much improved and has become signifi-

cantly enhanced, but many problems continue to obstruct its appli-

cation. This study investigates the issues that affect the use and

adoption of telemedicine in the Hashemite Kingdom of Jordan

( Jordan) and the Syrian Arab Republic (Syria). These countries would

appear to have many aspects, including technology infrastructure,

policies, and culture, in common. Taking two countries with many

common aspects makes the study significant as the results from the

analysis may be generalized and transferred. The study was limited

by the lack of projects in both countries and particularly in Syria.

Moreover, no projects have been reported, resulting in a lack of lit-

erature on which to make comparison. This is the first work to un-

dertake a systematic survey of telemedicine activity in the two

countries and to determine attitude and barriers.

This compares with other Middle Eastern countries, such as Saudi

Arabia, where there is clear and growing interest and use.1 This article

determines the factors pertinent to these two countries and compares

them with other countries in the region. Religion, culture, politics,

history, and economic factors are often suggested as being most

relevant to this region.2 Of these, although culture is often cited as a

concern, it is not expressed as a barrier.

This work is the first to undertake a systematic survey of tele-

medicine activity in the two countries to determine attitude and bar-

riers. It investigates the differences in awareness and cultural issues

between Jordan and Syria with comparison regarding the culture

issues surrounding the adoption of telemedicine. Such differences may

be the result of many country-specific reasons, such as infrastructure,

education, economics, and politics. The guideline frameworks, if fol-

lowed prior to the establishment of any telemedicine project, will

provide clear information on the current level of e-health readiness of

each country and help direct the focus for the essential concerns af-

fecting the success of the project. Moreover, this work is a preliminary

study that can be widely generalized to include other countries in the

Middle East, other developing countries, and rural areas with similar

characteristics and can be an initial step in analyzing the readiness of a

country seeking to adopt any other e-health application.

National Characteristics
Table 1 provides a comparison of salient national statistics of the

two countries, including population, gross domestic product, and the

government budget on health and education.3,4

Jordan spends more on education, ranking 76th in the world.3

Syria ranks 109th.4 This may explain why the public in Jordan is

more literate and knowledgeable about technology and why the

country has a better infrastructure and higher Internet usage. Health

expenditure in Jordan5 is also higher than Syria.6 These character-

istics may lead people in Jordan to have more familiarity with the

concept of telemedicine and therefore will see telemedicine projects

being funded.

Materials and Methods
The study took place in Jordan and Syria in the period January–

July 2010 and was designed to elicit opinion on the cultural issues

that affect the adoption and use of telemedicine in each country.
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Data were collected through questionnaires (Table 2) and inter-

views with the key stakeholders, including doctors, technicians, en-

gineers, decision makers, and patients. The research had ethical

approval from the Brunel University Research Ethics Committee. An

Ethical Approval Certificate was issued and was presented to the key

stakeholders before their interviews.

One hundred participants (50 in each country) were asked to com-

plete the questionnaires to determine their awareness and acceptance

of telemedicine. Questionnaires were handed out to each participant to

ensure there was no delay in receiving the responses. All participants

were between the age of 25 and 65 years and selected from both urban

and rural districts of each country. A further 45 professional partici-

pants (22 in Jordan and 23 in Syria) were given face-to-face semi-

structured interviews to gain detailed opinions of the issues.

Interviewees in both countries were selected for this study as being

employed by the respective research and development departments in

the Ministry of Health and the Ministry of Telecommunications.

Further interviewees were selected on recommendation by the initial

interviewees. Additional clinical interviewees were added through

personal acquaintance with the researchers.

Prospective interviewees were called in advance and asked if they

were willing to participate in the study, and appointments were booked

in order to meet with them. Participants for interview were included

from a representative set of backgrounds: urban, rural; hospital clinic;

consultant, general practitioner; Accident and Emergency department

(A&E), dialysis units; administrative, technical; and Ministry (Health

and Telecommunications). Participants were selected as having appro-

priate knowledge to participate in this research and were between the age

of 25 and 65 years. All were selected from both urban and rural districts

of each country as shown in Tables 3 and 4. Interviews were analyzed

using thematic analysis: ’’a method of qualitative analysis based on

participants’ conceptions of actual communication episodes; a theme is

identified based on recurrence, repetition, and forcefulness.’’7

Results
Although neighboring countries in the Middle East with similar

demographics (Table 1), there are significant differences in responses

between Jordan and Syria (Table 2). The awareness of telemedicine

between Jordan and Syria was investigated by using chi-squared

statistics, and the difference was defined as significant at the 5%

level. Questions relating to culture issues indicate that these have the

largest effects on the adoption of telemedicine in both countries. The

reasons are explored in greater detail within the interviews, and re-

sults are presented in the following sections.

INFRASTRUCTURE
Infrastructure was identified as a major difference between the two

countries: Jordan embraced the use of technology many years ahead

Table 1. National Statistics

JORDAN SYRIA

Population (2009) 6,269,285 21,762,978

GDP per capita (US dollars) (2009) 5,300 4,600

GDP on education expenditure (%) (1999) 4.9 3.9

Unemployment rate (%) (2009) 13.5 9.2

Internet usage (%) (2008) 24 16.3

GDP on health expenditure (%) 5.6 4

GDP, gross domestic product.

Table 2. Summary of Questionnaire Responses

JORDAN SYRIA

QUESTION
YES
(%)

NOT
MUCH
(%)

NO
(%)

YES
(%)

NOT
MUCH
(%)

NO
(%)

Q-1. Have you ever had any experience of any type of telemedicine before? 72 0 28 18 0 82

Q-2. Do you use technology (e-mail, mobile phone, etc.) to obtain knowledge about healthcare? 86 0 14 32 0 68

Q-3. Would you prefer to be diagnosed via telemedicine, or to be diagnosed by a doctor in person? 18 0 82 8 0 92

Q-4. Do you think applying telemedicine in ( Jordan) (Syria) will be useful? 58 28 14 42 14 44

Q-5. Do you think telemedicine will be affected negatively by the culture and religion issues? 28 16 56 62 10 28

Q-6. Do you think people in ( Jordan) (Syria) are willing to use telemedicine? 62 18 20 34 14 52

Q-7. Do you think technical issues have a potential impact on applying telemedicine? 86 6 8 78 10 12

Q-8. Do you think social issues (culture or religion) have a potential impact on applying telemedicine? 54 20 26 48 20 32

Q-9. Do you think the government should make available more funds for telemedicine projects? 90 4 6 86 6 8

Q-10. Do you think the government should amend policies in order to support telemedicine projects? 60 8 32 90 6 4
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of Syria. This has resulted in a far more advanced infrastructure being

in place, with doctors and patients having a greater awareness of its

potential and with several telemedicine projects already existing. The

majority of its doctors and healthcare providers are aware of tele-

medicine, although not all understand its benefits. Although the

proper infrastructure is available in urban areas, adoption of tele-

medicine is slow, and its applications are not being used.

In contrast, Syria is in the early stages of technological develop-

ment and has no experience with telemedicine applications (except a

very small percentage of doctors who use e-mail to obtain a second

opinion). The infrastructure of the country is poor and unsuitable for

supporting telemedicine projects. The majority of doctors and

healthcare providers are unaware of telemedicine applications.

Moreover, Syria has many barriers that impede adoption of tele-

medicine such as import control.

FUNDING
Funding is considered a major barrier to telemedicine in Jordan.

However, most of the interviewees in Syria did not see that funding

could create a major barrier to telemedicine; this point of view was

Table 3. Interviewees in Jordan

CATEGORY, JOB POSITION MALE/FEMALE
PRIVATE/PUBLIC

SECTOR
URBAN/RURAL

AREA

Decision makers

Director Directorate of Information, Studies and Research, Ministry of Health Male Public Urban

Colonel in the Royal Medical Centre Male Public Urban

Owner of a hospital Male Private Urban

Doctors

Ophthalmologist Male Private Rural

Ophthalmologist Male Private Urban

General practioner Male Private Urban

Accident and Emergency department Female Public Rural

Accident and Emergency department Male Public Rural

Dentist Male Public Rural

Dentist Male Private Urban

Anesthetist Male Public Urban

Surgeon Male Public Urban

Radiologist Male Private Urban

Paramedics

Nurse Male Public Rural

Nurse Female Private Urban

Technicians

Network engineer Male Private Urban

Quality assurance engineer Male Private Urban

Others

Director, marketing department, telecommunication company Male Private Urban

Financial manager, trade company Male Private Urban

Lecturer, PhD in computer science Male Private Urban

Statistician, Ministry of Statistics Female Public Urban

Owner of importing and exporting company Male Private
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due to the lack of understanding of telemedicine and in particular

how it is implemented and what its costs might be: ‘‘All what we

need is two laptops and a Web cam, right?’’ (owner of a hospital,

Damascus).

Most of the private clinics and hospitals in Jordan are well funded

as it is believed that hospitals are an investment and business; the

better the services they provide, the greater the success. However,

problems remain in the public hospitals, particularly in remote areas.

The public healthcare services are in need of funding and support so

that improvements can be made. At 5.6% of gross domestic product,

investment in health is low in comparison with many developed

countries and, in absolute terms, is only sufficient to maintain ex-

isting healthcare services, with little for investment in new tech-

niques: ‘‘The government is doing its best to support the healthcare

field but it has a limited budget, that’s why we all have to support and

help to raise the quality of healthcare’’ (owner of a hospital, Amman).

Table 4. Interviewees in Syria

CATEGORY, JOB POSITION MALE/FEMALE
PRIVATE/PUBLIC

SECTOR
URBAN/RURAL

AREA

Decision makers

Deputy Minister of Communication Male Public Urban

Head of the IT and Decision Making Department, Ministry of Health Female Public Urban

Founder of the Syrian Computer Society for Informatics Male Private Urban

Member of Chamber’s Bureau, Chamber of Industry Male Public Urban

Owner of a hospital Male Private Urban

Doctors

Anesthetist and head of operations Male Private Rural

Pathologist Male Private Rural

Pathologist Male Private Urban

Ophthalmologist Male Private Urban

Accident and Emergency department Male Public Rural

Surgeon Male Public Rural

Radiologist Male Private Urban

Paramedics

Nurse Female Public Rural

Nurse Male Private Urban

Nurse Male Private Urban

Technicians

Medical engineer Female Public Rural

Medical engineer Male Public Urban

Electrical engineer Female Private Rural

Telecommunication engineer Male Private Urban

Others

Financial manager, auditing company Male Private Urban

Financial auditor Male Private Urban

Owner of a factory, electrical machines Male Private Urban

Owner of importing and exporting company Male Private Urban

IT, information technology.
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Although the country is relatively wealthy, insufficient funding is

being invested in telemedicine, with investment occurring only in

a few private hospitals and clinics, and this is only to support

basic telemedicine. This is partly explained as it currently is not

perceived as having business advantage: ‘‘Why shall I risk my money

in a project that may not give me good profit in return? It is still

unclear how it will work and how we can get income from it’’ (dentist,

Amman).

Most interviewees identified higher priority needs for funding and

considered that it should be concentrated on providing mainstream

medical devices (such as magnetic resonance imaging) in public

hospitals and health centers. However, it should improve the infor-

mation technology (IT) infrastructure and provide equipment to

support telemedicine (computers and telecommunication devices,

etc.). Many highlighted the need for funding to provide training for

doctors, nurses, and all other staff that are involved in telemedicine

applications. Although many of the medical staff and the paramedics

had learned about telemedicine in university or college, they had

never experienced using it because of lack of IT training. Today they

wish to gain knowledge about it, but there is no resource to support it:

‘‘I have been working in public hospitals for 20 years and have never

taken any course related to healthcare or IT. How can I run a tele-

medicine application?’’ (A&E doctor, rural area).

In contrast, Syria will require significant investment on its infra-

structure as it is in such poor condition, in addition to any other

funding to support the introduction of telemedicine. There also need

to be efforts for collaboration between the separate ministries (Health

and Communications) in order to create the required conditions for

adoption: ‘‘We will ask the government to fix the infrastructure be-

fore we think about establishing such a project; we are talking about

a fortune here’’ (telecommunication engineer, Damascus). However,

the Ministry of Health and the Ministry of Communication are cur-

rently unwilling to fund such a project as they are unsure if it will

yield benefits. Instead, they are waiting on the private sector to es-

tablish a telemedicine project to prove the case, and then they will

make a decision: ‘‘We will not stop anyone from establishing a tele-

medicine project, but we will not be involved until we see good

results’’ (head of decision making department, Ministry of Health).

This lack of knowledge emphasizes the need for training courses

and IT education for the public and the staff who will be involved in

telemedicine, such as doctors, paramedics, technicians, and decision

makers, so they can become aware of the benefits that can be gained

from adopting telemedicine projects.

RESISTANCE
The study found that doctor and patient resistance is a significant

barrier in both countries; however, there was important variation

between them. Doctor resistance is higher in Syria than in Jordan,

with most of the doctors in Syria being opposed to the idea of tele-

medicine as they had had no previous experience of it, and they

expressed concern about changing to this new technology: ‘‘I don’t

know if I can run such a project, I feel it is too advanced for me’’ (A&E

doctor, rural area). In contrast, patient resistance is higher in Jordan,

with many of the female patients expressing concern about the

background of the doctor with whom they would be consulting (in

the case of video consultation, for instance). Although religion was

not cited as a barrier to telemedicine, female patients in general prefer

to be diagnosed in a culturally sensitive way. They prefer their body

to be fully covered (if the doctor is male) and to uncover only the part

that needs to be examined: ‘‘The religion never prevents us from

looking after our health, it is only the culture of people. . Patients

should be examined in a special way known by doctors, especially

when the patient is a woman, and according to the culture, she would

prefer to cover her body and only reveal the part that needs to be

diagnosed, which has nothing to do with religion’’ (general practi-

tioner, Amman).

There is resistance from both the public and private sectors to

the use of telemedicine before they have even observed how it

functions. This was most noticeable in Syria because of the lack of

knowledge: ‘‘We were a closed country, we had a hard time regard-

ing technology use, but now we are hoping to exploit this technology

properly and follow the world’s evolution’’ (owner of a factory,

Damascus).

Resistance in Jordan was explained by concerns over what might

happen after a telemedicine project has been adopted, such as run-

ning out of funds. On the other hand, doctors in Syria explained they

were apprehensive that telemedicine might threaten their careers as

they are unable to predict the consequences of adopting such an

approach.

AWARENESS OF TECHNOLOGY
The study found a significantly higher number of people in Jordan

with knowledge about telemedicine. However, in both cases there

remains the need for training to be provided to medical staff in order

to run telemedicine efficiently.

GOVERNMENTAL PROCEDURES
Neither government prohibits telemedicine projects in their

country, but the complex and time-consuming import procedures for

medical devices in Syria are inhibiting adoption of technology in

healthcare and telemedicine in particular. This emphasizes the need

for public–private partnerships in Syria as the government can relax

the procedures for importing devices by providing exemptions. The

procedures for importing medical devices are easier in Jordan.

GUIDELINE FRAMEWORK
From our results we developed a guideline framework that might

be applied pre-implementation to determine the state of readiness of

a country for telemedicine. The guideline framework is based on

assessment of the status of the country (or region) on the important

strategic factors identified within our study. Although we recognize

that pilots and small scale are a typical first step, we have sought to

determine the factors that would most influence wide-scale adoption.

We apply the framework to Jordan and Syria in Table 5 to identify the

most important factors for adoption of telemedicine and highlight the

main differences between Jordan and Syria.
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VALIDATION
The outcome of the guideline framework was discussed with some

of the same key stakeholders in order to validate the framework and

elicit opinions on the readiness of each country for telemedicine and

on future strategy.

Stakeholders expressed the opinion that the framework captured

their needs well and would be useful to assess the readiness of the

healthcare system in each country to use telemedicine and to assist

any healthcare provider who might be considering implementing a

telemedicine project. Moreover, the key stakeholders were optimistic

that if the guideline framework was promoted to policy makers, it

would help them understand the benefits of the telemedicine appli-

cations and facilitate their adoption. Furthermore, the guideline

framework could be found helpful in analyzing the readiness of

other countries with similar circumstances that are seeking to adopt

any e-health application.

Discussion
Telemedicine is changing rapidly as the technology develops,

and the Middle East is following this growth despite the technical

and culture problems. It can be clearly anticipated that telemedicine

will be important in the Middle East: it can improve access to

healthcare for people living in remote regions, and it can improve

the local economy by reducing the need for people to travel abroad

for consultation.8 Despite all the barriers that face the adoption of

telemedicine, there is interest in telemedicine applications in the

Middle East, and this is evidenced by projects in countries such as

the United Arab Emirates and Saudi Arabia.1 However, these

countries have good funding, well-developed infrastructure, and

available resources, and this has helped to

overcome the barriers of the adoption of

telemedicine.

In contrast, countries such as Jordan and

Syria could use the resources they have to

adopt telemedicine applications efficiently,

but culture issues, including doctor and

patient resistance, impede the process of

the telemedicine adoption. The study did

find that the major issue articulated by the

participants preventing the adoption of

telemedicine in both countries is doctor and

patient resistance; followed by poor infra-

structure, lack of funding, and lack of IT

training. In addition, there are patients who

have concerns about being connected to

doctors from a different social background,

leading to misunderstanding and feeling

uncomfortable with the way the doctor is

diagnosing them.

There is a clear lack of development of

telemedicine within Jordan and Syria and

a complete absence of telemedicine pro-

jects in Syria. Although participants

were easily recruited to the study, the lack of knowledge of tele-

medicine and its benefits was evident in the responses to the

questionnaires and in the interviews. Syria is also a relatively

closed country, and there is general lack of adoption of new tech-

nology. These factors clearly influenced outcome. Furthermore, it

will be necessary to overcome the resistance of the decision mak-

ers, as they have an essential role in changing government pol-

icy to support, fund, and give greater priority to telemedicine

approaches.

Conclusions
Middle Eastern countries, like the rest of the world, have become

highly dependent on new technology in almost all aspects of modern

life, including communication and medical science.1

This study identifies that lack of awareness is a major barrier. This

will be overcome through knowledge of activities in the region, wide-

scale adoption elsewhere, and introduction of pilot studies to the

country. This would therefore indicate that telemedicine can grow

rapidly once conditions are opportune.

The study will be promoted to government and decision makers in

these countries in order to increase awareness and so advocate the use

of telemedicine in Jordan and make efforts to establish the first tele-

medicine project in Syria. Moreover, this study can be generalized to

include other countries in the Middle East, other developing coun-

tries, and rural areas with similar characteristics in order to spread the

use of telemedicine in the countries that most need it.
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Table 5. Comparison Between Jordan and Syria Regarding the Adoption
of Telemedicine

JORDAN SYRIA

Infrastructure Available and appropriate to support

adoption of telemedicine projects in

urban areas; poor in rural areas

Poor in urban and rural areas and

unsuitable to support telemedicine

projects

Awareness of telemedicine � Doctors are aware of telemedicine

applications.

� A large number of people are aware

of telemedicine applications.

� Only a small number of doctors are

aware of telemedicine applications.

� A small number of people are aware

of telemedicine applications.

Funding Major barrier Reported as minor barrier (may be due

to the lack of knowledge related to the

cost of telemedicine projects)

Resistance � Patients resist the adoption of tele-

medicine more than doctors.

� There are concerns about the issues

that might occur during and after

adopting telemedicine projects.

� Doctors resist the adoption

of telemedicine more than patients.

� There are concerns before adopting

telemedicine projects.

Governmental procedures Standard procedures to import medical

devices

Complex procedures to import medical

devices

Other issues Internet is secure Lack of Internet security
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