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Abstract. Motivated by the need to improve the healthcare system in least
developed countries, this paper aims to investigate the need for utilizing aspects
of Telehealth by rural health facilities in Yemen as a case that represents the
least developed countries. A qualitative approach has been adopted in this paper.
The review of documents taken from the Yemeni Ministry of Public Health,
among others, revealed the lack of health facilities, professionals, equipment,
and funds; inequity in the distribution of health facilities, professionals, and
equipment between urban and rural; and lack of unified health information
system and unified database. The observation revealed three categories of needs:
needs in the provision of healthcare services, health professionals’ needs; and
needs in health management information. Analysis of the findings shows that
Telehealth is appropriate solution and has the potential to improve the current
health status by providing quality health services and exchange health infor-
mation among rural areas in Yemen.

Keywords: Telehealth � Least developed countries � Health information
system � Health information � Healthcare services, and health management
information

1 Introduction

Least developed countries (LDCs) have a population around 954 million, representing
13% of world populations, spread in urban, rural and islands [1]. LDCs suffer from
poor healthcare systems, especially in the rural and underserved areas [2]. In fact, these
areas represent the most areas of LDCs. Furthermore, around 69% of LDCs people live
in these areas [1]. Health systems in least developed countries (i.e., low income
countries) are facing challenges to provide high quality affordable healthcare and
available for people. These challenges are lack of health facilities and professionals;
bad health management, and geographical and financial barriers [3]. In addition,
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challenges in some LDCs such as communicable diseases and non-communicable
diseases, management of patients, and sharing of patient information [4]. However, it is
important to find a suitable solution to overcome these challenges. Hence, literature
showed that most of the developed, developing, and least developed countries use the
Telehealth technology to improve the delivery of healthcare services to their people.
Moreover, Telehealth has been found to provide accessible, affordable, and efficient
quality health services and exchange health information at a distance in order to
improve health systems in these countries [5–8].

Yemen is one of the 49 countries in the category of least developed and poorest
countries in the world [9]. In addition, nowadays, it suffers from a poor health system
due to political and economic crises [10–12]. Yemen is challenged by poor healthcare
system, especially in rural and underserved areas which are resided by three-quarters of
the population [13]. The Health Information Technology (e.g., Telehealth) is consid-
ered as potentially appropriate solutions to improve the health system [14]. However,
there is a lack of research related to the use of technology in improving the Yemeni
healthcare system. This is partly due to the lack of technology infrastructure in the vast
areas of the country [15]. Therefore, this paper is undertaken as a ground work towards
adopting the Telehealth to improve the Yemeni healthcare system, especially in the
rural areas.

Literature reviews [16] revealed that most of health technology readiness assess-
ments tools are focused on developed countries [16]. Yemen is one of the 49 least
developed countries, reported by the United Nations [9]. Since there are vast differ-
ences in many aspects and circumstances between developed and developing, and least
developed countries, the existing assessments may not be appropriate in the Yemeni
case. Consequently, it is important to develop new ways that are appropriate to assess
the needs of rural health facilities for using Telehealth particular for Yemen and that
can be potentially used in similar least developed countries.

This paper reports on the first part of four connected research aimed at developing a
framework suitable for improving the healthcare system in Yemen. Specifically, this
paper (Part one of the research) will shed lights on the research undertaken in the
assessment of Yemen health needs: It investigates the needs of rural health facilities for
Telehealth in order to deliver quality health services to rural residents. Other parts of
the research are: Yemen Telehealth Readiness Assessment Framework; Telehealth
Acceptance by Health Professionals; and Telehealth Acceptance by Health Recipients.
These parts are discussed in separate papers.

This paper is organized as follow: The literature review shares some important
reviews: to shed light on the situation of Yemen which led to barriers and challenges in
its healthcare; and the potential of Telehealth in overcoming the barriers and chal-
lenges. Then, the methods carried-out (i.e., observation and document). Following that,
the findings are presented and discussed.
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2 Literature Review

To appropriately address the needs of Yemen, one must first understand the back-
ground of the country. The complexity of Yemen’s geography and dispersion of
population are some of the challenges when implementing any integrated system at all.
These have contributed to the current healthcare barriers and challenges.

The Ministry of Public Health is faced with difficulties in carrying out its respon-
sibilities to provide quality health services in some rural areas as well as even the
essential health services to the rest of rural areas [17]. These difficulties fall into four
parts, firstly, health shortages of facilities, professionals, equipment [15, 18, 19],
secondly, geographic barriers (i.e., big mountain range and wide deserts), thirdly, issues
such as poor governance in health system, concentration of health facilities and human
resources in urban areas, and the scarcity of health budget allocations [11, 17], and
lastly, lack of health information system and the culture of using health information [15].
As a result, Yemen’s health indicators are among the lowest in the region.

From the other side, Yemen is heading towards improving the healthcare status.
However, it is still lagging behind otherMiddle East andNorthAfrican countries in health
factors such as life expectancy, child mortality, immunization, and malnutrition [20].
Besides, the sector is plagued with many challenges such as limited spread of health
services [19].

The rapid development of ICT has produced many technologies that became useful
for humans such as Telehealth. Despite the rapid diffusion and using of Telehealth to
some extent now, there is no single agreed-upon definition of Telehealth. The most
common and used definition is ‘Telehealth is the use of advanced telecommunication
technologies to exchange health information and provide health care services across
geographic, time, social, and cultural barriers’ [21]. Furthermore, Chowdhury, Chien
[22] highlighted that telehealth is utilizing telecommunication infrastructure to
exchange electronic information and real-time videos for remote diagnosis, remote
monitoring and another kinds of health services.

Practically speaking, Telehealth is used to promote healthcare delivery, create
health plan for the individual, transfer healthcare effectively and efficiently, prevent
disease and continuing education [7]. It depends on two ways to deliver healthcare
services synchronous such as video-conferencing and asynchronous store and forward
such as e-mail [23]. It has many application such as teledermatology, teleradiology,
telecardiology, and telepathology [24]. Overall, it has the potential to improve
healthcare [5–8]. Therefore, this paper proposes to use Telehealth. Consequently, the
main objective of this paper is to investigate the needs of rural health facilities for
Telehealth in order to deliver quality health services to rural residents. Moreover,
ascertain if Telehealth is the best solution.

[25] study has assessed the health institutions’ needs for using eHealth inAfghanistan.
The result has divided the needs into three parts: provision of care, learning, and infor-
mation management.
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3 Methodology

In the research a qualitative approach has used which divided into two parts. The first
part is to assess the rural health needs by reviewing official documents. Moreover,
international reports and assessments which related to health needs in Yemen.
19 documents have been collected and then analyzed using Thematic Analysis [26].
The Second part is to assess the needs of rural health facilities for using Telehealth by
using observation method. Site visits have been conducted to health facilities in the
rural areas of three governorates, which are Sana’a, Ammran, and Dhamar. Nine health
facilities were observed to identify the health needs via the observation method.

3.1 Document

Documents are excellent sources of data that can be governmental reports or statistics
[27]. In this paper the, documents review is the collections of public documents and
private documents in order to collect data. In addition, the intention of using documents is
to get a better overall picture of howYemeni health facilities operate. Sure, there is a lot of
Yemeni rural health information that cannot be retrieved from the Internet and not all
internet data can be taken as valid or authentic. For this, the authors have collected data
only from authentic documents provided by the Ministry of Public Health libraries,
archive, and departments. Official documents, studies, and unpublished reports have been
analyzed.

The results will be used to have a better in-depth understanding of the health system
in Yemen. Some classified reports have been read by the authors after taking per-
mission from the concerned officials. However, these were not analyzed or used due to
research ethical considerations but they helped in depicting a deeper understanding of
the health needs of rural areas.

3.2 Observation

Observation is “the systematic description of events, behaviors, and artifacts in the
social setting chosen for study” [28]. Observation involves the researchers taking notes
while observing activities of individuals and groups. Observation method will be useful
in diagnosing current situation in rural and underserved areas of Yemen because the
researcher will take his data direct from the field. Hopefully, since the adoption of
Telehealth in Yemen is pioneer and being done for the first time, practical results will
be obtained.

The researcher chooses observation method for several considerations: there are not
enough documents about health needs in rural areas to understand the situation clearly;
using observation as a method that will make the result more realistic and appropriate
to the context of Yemen.

The participants of the observation method were the health recipients and health
professionals who live in rural areas. The duration of the observation was 7 months that
started in June 2014 and ended in January 2015. Site visits to health facilities in rural
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areas of three governorates (Sana’a, Ammran, and Dhamar) were conducted. Nine
health facilities, three in each governorate, were observed to identify the health needs
through using observation method.

At the point of writing, Yemen is plagued by political crises and war in several
parts of the country. Therefore, rural areas have been selected based on the stability and
safety and based on the Ministry recommendation. The Ministry of Health Public has
defined three basic types of health facilities which are hospital, health centers, and
health units [10]. Therefore, the study conducted the observation in the three types in
order to enhance the impact of this study.

Observations were divided into three stages according to governorate, started from
Sana’a, then Ammran and finally Dhamar. The Authors have started to visit the health
facility to observe and gather data. They have used a recorder and a note book to write
the important and interesting information during observation.

To achieve the objectives of this research, the authors have identified a set of
specific questions which guide the process of the observation in selected areas. Also, a
set of rules have been taken as follows: taking permission from the Ministry of Public
Health to conduct the observation; prepare the observation paper forms; contact with
people of the village; observing the following: health facilities, services, and activities
in the village and district.

The observation process included: observing health professionals activities and
explore their needs; explore health recipients’ activities, needs, challenges; the reasons
why health recipients’ visit health facility, distance between the health facility and their
homes; transportation; the way people act when they need health services; current
health information system; conducting interviews with respondents in order to
understand and to explain something unknown; record transcript and analyze data day
by day; finally, observing any actions related to the study.

Unexpected problems were found during the observation such as: people resistance
to be under the observation; difficulty communicating with some people; culture dif-
ferences among people; identifying the influential people; rejecting the use of voice
recorder; speaking Arabic and thinking in English by authors; some of them talkative;
and difficult to gain the trust of some people. Therefore, the authors have applied a set
of steps to overcome the problems and to complete the observation successfully such
as: building a good relations with the rural people and health professionals in order to
gain their trust; informing them of the purpose of the study so as to overcome their
anxiety and tension; showing them of the consent letter of the study issued by the
Ministry of Public Health; inform them that the study aiming to improve the current
health status; inform them that the study not aiming to monitoring them; inform the
health professionals that the need of given real information about the current health
status in health facilities who are working in; living with them in the same village; and
hold awareness sessions.

4 Analysis and Findings

This section presents data analysis and findings of Health Needs Assessment.

Towards Improving the Healthcare Services in Least Developed Countries 609



4.1 Document Analysis and Finding

The researchers have reported common challenges facing Yemen in delivering quality
health care services to its people particularly those of rural areas. Among the challenges
stated and reported in the literature reviewed which need to be improved for enhancing
the current health status, which are: education, sanitation, access to clean water, roads,
electricity, telecommunication, private sector development, financial sector reform, and
legal reform [29]. Another study by [30] included: lack of coordinated management,
drugs and equipment, strategic planning, monitoring and evaluation as well as poor
access to health services. Furthermore, poverty and inequity in distribution of health
professionals. Moreover, 65% of the rural population is not covered by essential health
services. [15] mentioned that the challenges were the lack of mechanism in exchanging
health information, lack of appropriate health information system legislation and
policies, poverty and high illiteracy rates. Lack of health professionals and most of
health facilities are closed [19].

From reviewing the Ministry of Public Health’s documents, there are many chal-
lenges and barriers that face the current health improvement initiatives. Some of these
are: lack of health facilities, health professionals and health equipment; lack of funding
to build more health facilities, inability to employ more health professionals and to buy
more health equipment; lack of equity in the dispersion of health facilities, health
professionals and health equipment in urban and rural areas; lack of unified healthcare
system and data base; lack of mechanism of exchanging health information; bad
transportation and unpaved roads in the most of rural areas; the political and economy
crisis; the war in many places in Yemen are also among the challenges. Furthermore,
losing time and expensive cost of treatment in urban and overseas; most of rural areas
not covered by healthcare services; only the minority of rural people have the acces-
sibility of health services; and three-quarter of population living in rural areas. Fur-
thermore, looking at the proportion of health professionals to the population clearly
shows that there are large deficits in the coverage of the health needs of the population.

4.2 Observation Analysis and Finding

This paper aimed to assess the needs of rural health facilities for using Telehealth and
ascertain Telehealth solutions to address these needs. Therefore, to achieve this,
observation method has been used. Hence, thematic analysis has been used to analyze
the observation data. Thematic analysis is a qualitative technique for “identifying,
analysing and reporting patterns (themes) within data. It minimally organises and
describes your data set in detail. However, frequently it goes further than this, and
interprets various aspects of the research topic.” [26].

This paper has developed themes based on the related literature and by considering
the Yemen setting. It has utilized two ways for recording the data audio-tape and note
taking. Observation (including interviews during observation) data that was collected
using digital recording were transcribed into written form.

Primary findings are presented below: The analysis of the observation has sum-
marized the rural health facilities needs in three categories: needs in provision of
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healthcare services; health professionals’ needs; and needs in health management
information, as shown in the table below (Table 1).

Needs in provision of healthcare services: Data collected through observation
showed a range of problems and challenges in provision of healthcare services in rural
health system that can be overcome and solved by using telehealth such as:

There is a severe shortage of health professionals (e.g., specialists, general practi-
tioners, dentists, nutrition physicians, community health doctors, health technicians,
assistant physicians, pharmacists, nurses, and midwifes); A severe shortage of quality
health services in rural due to many reasons: lack of health facilities, health profes-
sionals especially females, equipment, and medicines; Rural areas facing challenges in
delivering ambulance service and ambulatory care to its people in remote and under-
served areas due to many reasons such as: bad transportation system due to unpaved
roads or even worse the inexistence of roads in some areas, no ambulances, and no
trained teams or mobile health vehicles to serve urgent calls from patients or injured,
respondents said that “People are forced to travel a long distance from the village to
urban cities to obtain healthcare services sometimes more than 50 km, 10 h due to bad
transportation, also sometimes they could not find the vehicle or there is no road
especially in the rainy season, where the roads are destroyed”; Needs to change the
current health policies that restrict rural health facilities to accept just a few of the basic
health services; Lack of trust of patients in rural health facilities and professionals
because of the large number of medical errors due to the lack of specialist doctors,
laboratories, pharmacies, medicine, X-rays, and modern medical devices; Rural health
facilities are not available 24 h; And, the need for: public awareness, guidelines,
directions, and standard health practices, emergencies services, maintenance the health
equipment, electric, and transportation.

Health Professionals’ Needs: Data collected through observation revealed a range of
health professionals’ needs and challenges in rural areas such as:

Most of the health professionals who are working in the selected rural health
facilities did not possess postgraduate degrees and experience; The health professionals
tend to leave work in rural areas due to many reasons such as low salaries and inability
to live in rural areas; Health professionals do not get follow up education while in
service or access to up-to-date health information, respondents said that “with using
Telehealth, we can continue studying and enhance skills while we are working in rural
areas.”; They cannot store or retrieve patients’ health information because there is
no health information recording system; They cannot connect with other health pro-
fessionals for consulting for the lack networking service, respondents said that

Table 1. Thematic groups and sub-topics for the observation

Thematic groups and sub-topics

Thematic group: health needs

Sub-topic 1 Needs in provision of healthcare services
Sub-topic 2 Health professionals’ needs
Sub-topic 1 Needs in health management information
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“Health professionals are forced to travel a long distance for consulting others, or to
obtain information or upgrade skills”; Lack of awareness about good health practices
among health professionals; And the need for training and continuous education
programs.

Needs in health management information: Data collected through observation
revealed the need for:

Health information system; Unified data base; Information to support policy makers
to set plans and strategies based on true information; Medical record for each patient;
Provide equipment and software necessary to facilitate communication between the
Ministry and the provincial in order to speed access to information and data in the fastest
time; Provide health statistical reports (e.g., monthly, annually and when needed); And
issuing the unified health indicators at the Ministry level in order to unify information.

5 Discussion

Yemen uses the traditional health system that provides healthcare services to its pop-
ulation through the health facilities (e.g., hospital, health center, and health unit). Based
on this system, government has been building health facilities across Yemen to cover
all population health needs both in rural and urban areas. The government of Yemen
has been using this traditional system as a solution to meet population health needs.
However, the major problem of using this system is real access to the health services
cannot be measured by the presence of health facilities but by the presence of health
services within these health facilities. In fact, not all health facilities have the potential
to provide healthcare services. Some of them are closed and some others cannot
provide any health services due to the lack of health professionals or health equipment.

With the passage of time, the current Yemeni health system has exacerbated the
problem of the health situation in Yemen. Hence, it became necessary to find an
effective solution to overcome these problems. Consequently, the government has been
attempting to build more health facilities, increase the number of health professionals
and provide health equipment to improve the current health situation and to provide
better health services. However, all these attempts have failed because of the political
and economic crisis plaguing the country since the youth revolution in 2011, the
political crisis and many repercussions have been led to the deterioration of the current
health status in Yemen and the increasing the humanitarian crisis. Consequently, all
rural residents became more desperate for life-saving health care services and the rural
health professionals’ needs for updated training and continuous education increased.
As a result, the Ministry has been seeking suitable solutions to improve the current
health status of Yemeni rural areas.

From the foregoing, this research suggests using Telehealth as one of the solutions.
There are some important observations on the current health status in the rural areas
that can be solved using Telehealth, as follows:

• It was observed that people do not trust health services provided by public health
facilities and by health professionals who are working there. Consequently, people
prefer to obtain costly health services in private health facilities located in urban
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areas or overseas. However, since the majority of rural residents are poor, they have
to go to public health facilities hoping to obtain affordable quality health services.

• Many rural areas are not covered by health services and it is so difficult to provide
emergency services for them. Moreover, there are no emergency services such as
ambulance services and blood banks.

• Travelling to urban cities is a solution for rural people who are in need of health
care services or emergency services, but sometimes they could not travel because
the roads are destroyed by the war airstrikes or by the rain. Telehealth could
potentially improve the quality of health services and improve the access to services
and information. Also, enhance the health professionals’ education [31].

• In term of health professionals, currently there is a gap in health status and
knowledge between health professionals in Yemen, However, to avoid this gap the
Ministry of Public Health should assess and prepare health professionals to change
before adopting telehealth [16]. Hence, this process referred to as “E-health
readiness” [31].

• The researcher observed that the government health sector bears the greatest health
burdens and its problems are exacerbated day after day due to the scarcity of
resources and outdated facilities and the high cost of medication in addition to the
high numbers of population in need for health service [19].

• Several things have also been observed causing the difficulty of access and
obtaining health services such as the non-renewal of health facilities, failure to
provide all health services at the health facilities and inadequate medical supplies.

Overall, the need of rural health facilities to use Telehealth can be categorized into
three types of needs; the needs in provision of healthcare, health professionals needs
and needs in the information system management, this findings are consist with [25].

Overall, as mentioned in the literature, Telehealth has the potential to meet and
address most these needs.

6 Conclusion

This paper is part of a research study aimed to investigate the adoption of Telehealth in
Yemen. This research has proposed that using Telehealth could improve the current
health status in Yemen, especially, in rural and underserved areas. Therefore, this
investigation was conducted. The findings of observation revealed that the rural health
facilities were in need for using Telehealth in provision of quality health services,
provision of health professionals’ needs and information management needs. As
mentioned, Yemen is one of the least developed countries. Therefore, findings can be
generalized for least developed countries. Hence, this paper recommends that Tele-
health can be a proper solution for providing better health services in the rural least
developed countries. Further research is encouraged during the trial period as to assess
its practicality in Yemen. In addition, further research on Telehealth readiness
assessment, health professionals’ intention to use Telehealth, and patients’ acceptance
are required.
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