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The use of Information Communication Technologies (ICT) within healthcare can make significant
changes in the daily operations of hospitals particularly win the developing world. A technology
assessment of five hospitals based within Nyanza Province in Kenya was condncted 1o find out how
hospitals are embracing the use of 1CT. Both primary and secondary data were collected fo be used in
the study. A qualitative study was used through the application of a multiple case study to investigate
five randomly selected hospitals. Structured interviews, open ended questionnaires and observations
were used as methods to collect data from the various hospitals. In order to collect relevant data the
participants were divided into three categories. Managers (n=5), hospital staff members (n=31) and
patients (0=24). Therefore a total of (n=60), participated in the sindy. The findings revealed that
Just like in the majority of the developing nations, there are very few computers and e-health solutions
that are currently used in the hospitals as a result of various challenges in Kenya. Consequently, this
paper analyses the challenges and provide a way forward for developing nations when implementing
e-health solutions.

1. Introduction

The developed countries have embraced the use of information communications
technologies (ICT) within the hospitals and health clinics. A few examples of the use of
ICT include computerisation of medical records, electronic scheduling for appointments,
use of the Internet for the purposes of communication and the use of magnetic cards
[Tomasi, Facchini and Maia, 2004:867].

In the case of developing countries, Ojo et al. {2007:3] state that the majority of
African countries are grappling with major socioeconomic development challenges.
Samake and Mbarika [2007] concur by stating that the challenges include wars, diseases
and poverty, which affect the provision of medical care for both the rich and the poor.

As much as this is the case, Richardson [2006] argues that healthcare providers and
governments have no choice but to meet healthcare demands for future citizens and the
application of e-health is therefore fundamental.

Hence to overcome the challenges that Africa is facing, there is a need to improve
information and communication exchange in the healthcare industry in order to
accelerate knowledge diffusion and increase access to information [Ojo et al., 2007].

118



Lmplementing Successful E-bealth Implementations 119

Of more concern are the rural areas within the developing countries. The authors
in IOM [2001], state that the quality of healthcare is essential to all. The factors that
are of significance in the provision of quality healthcare include timeliness, patient
centeredness, efficiency, effectiveness, equity and safety. These factors however do not
exist in the provision of healthcare in some of the rural communities. According to
Chang, Bakken, Brown, Houston, Kreps, Kukafka, Safran and Stavri [2004:449] the
rural inhabitants actually receive fewer healthcare services compared to the problems
that they have. Hence, they can be referred to as undeserved populations. This is because
rural hospitals are faced with many challenges that lead to a negative effect on the quality
of service that is provided in the rural communities [Ruxwana, 2007:103]. Information
Technology therefore, can dramatically revolutionise the delivery of healthcare thereby
making it safer, more efficient and mote effective [Thielst, 2007].

According to ABARD [2005:4], the use of ICT can enhance the quality of services
in rural areas by providing a better and mote cost-effective approach to service delivery.
This can be done by implementing various e-health solutions within rural hospitals.

Based on these conclusions on the use of ICT, a technology assessment was
conducted in the rural areas of Kenya, patticularly in Nyanza Province to find out how
the hospitals are using ICT to improve setvice delivery within the rural hospitals.

Nyanza province is one of the eight provinces in Kenya. The population comprises
2,291,069 females and 2,107,326 males with a total of 4,398,395 as per the 1999
population census [Nyanza Provincial Development Plan, 2007]. More over, the
Province has a total of 35 hospitals, 20 sub district hospitals, 127 health centres and 240
dispensaries. In terms of human resource, it has 156 doctors and 2271 nurses [Ministry
of Health, 2006].

According to the Central Bureau of Statistics, Kenya [2006], 65 per cent of the
population in Nyanza province are living below the poverty line. The province also
has the highest prevalence of human immunodeficiency virus [HIV] infection in the
country. Therefore, there is a need to address the quality of services, increase efficiency
and reduce costs in rural areas in order to improve healthcare services.

2. E-health Soultions

E-health can be described as any electronic exchange of health information within the
healthcare industry by use of different stakeholders [Kwankam, 2004; Denise, 2003].
There are various e-health solutions that can be used in rural areas to improve the
quality, efficiency and to reduce costs within the rural hospitals. Key among them
includes electronic health records, hospital information systems, telemedicine and the
internet.

2.1 Electronic health records (EHR)

Initially known as computer patient records [Katehakis and Tsinakis, 2006], the concept
of electronic health records has revolutionised to what it is today from the 1960’
[Hanson, 2006:105].
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EHR can be relied on to act as a back up in cases of emergencies and when patients
change locations unlike the case of paper based records given the fact that they are
easily accessible [Blair, 2007; Novak,2005].

Essential functions of EHR include shared health recotds, support for external
information requests, provision of security and message transfer of health records
[Edwards, 2007].

The benefits of using EHR include improved quality of healthcare [Miller and West,
2007], reduced medical errors and reduced costs [America Academic of physicians,

2007], access to medical record information [Gans, Kralewski, Hammons and Dowd,
2005] and time savings [Thakkar and Davis, 2006].

2.2 Hospital Information Systems (HIS)

Clinical managers and health planners tely on information in order to make decisions
regarding effectve functioning of health facilities, allocate resources and also to make
strategic policies [AbourZahr and Boerma, 2005]. Therefore, HIS consist of different
softwares that are integrated in order to capture data in specific sections of the
hospital [Garrido, Raymond, Jamieson, Liang and Wiesenthal [2004:21-22]], handle the
wortkflow of daily medical services and also assist in managing financial, administrative
and clinical data [Yang, Yeh and Wang, 2006:174]. The benefits of using HIS include
improved quality, better communication, staff efficiency, reduced transcription costs
and increased patient safety and increased revenues{Garrido et al., 2004].

2.3 Telemedicine

Telemedicine can be referred to as the provision of medical services from a distance
[Wooton, Craigand Patterson, 2006:1]. This includes diagnosis, treatment and prevention
of diseases

The types of telemedicine can be categorised as real-time or pre-recorded
telemedicine. Information is sent and received by the participants almost immediately
in the case of real time telemedicine while in the case of pre-recorded telemedicine,
information is captured and then transmitted later for subsequent reply [Anthony et al.,
2005:288-293].

Examples of pre-recorded telemedicine include tele-clectrography, tele-obsterics
and tele-radiology [Mea, 2006:43-45]. Examples of real time telemedicine include

tele-consultation, tele-pathology and tele-detmatology [Wooton, Craig and Patterson
2006:52-60].

2.4 The Internet

The role of the Internet in healthcare cannot be ignored. The Internet provides a
platform where various stakeholders of e-health are able to achieve various goals. Key
among the solutions that the Internet provides in healthcare includes:
Business operations: There are various types of c-business that are conducted
by organisations and individuals online within the healthcare industry. These
business models include business to business to consumer models [Olatokun and
Ajiferuke, 2006], business to business and business to consumer models [Furopean
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Commission Enterprise Directorate General, 2004. Some examples of business
models within the healthcare industry include virtual doctor visits, online medical
suppliers and automated systems [Tan, 2005].

Research: The Internet has provided a platform for conducting a lot of research
in healthcare. This has led to the use of online experiments, randomised trials and
surveys [Couper, 2007]. Additionally the numbers of publications on healthcare
issues have increased tremendously [Curry, 2007]. Professional medical education:
Medical learners can now share a lot of digital information from the various digital
libraries on the Internet which have been reviewed by various researchers [Ruiz,
Mintzer and Leipzig, 2006:209-210]. Additionally various professionals in medical
fields can now access various web pages in order to take continuous medical
education [Tan, 2005] hence improving current standards of healthcare by use of
the availed technologies on the Internet [Dario et al., 2004].

. Consumer Informatics: Patients are using the Internet to get information, interact
with their physicians and order pharmaceutical products online [Podichetty and
Biscup, 2003]. Hence the patients are now taking charge of their health status by
staying informed with issues regarding to their health [Lorence, 2006].

3. Research Motivation

Currently the selected rural areas are using the traditional ways to access health and
those who are currently using ICT do not know the power that exist behind it, in
improving healthcare services.

The study seeks to establish the current structures in place in terms of technologies,
equipments and communication media available within the rural areas. More importantly
it examines challenges that exist which may not favour the implementation of e-health
solutions within the developing world.

The contribution of the paper will be to advice on should be done since majority of
the hospitals in the developing do not know how to go about implementing e-health
solution with the resources available. The main research question was to find out how
ICT can be applied in rural hospitals to support E-health solutions in the developing
world.

4. Backround of the Hospitals
The background of the rural hospitals that were investigated are discussed below:
4.1 Background of the rural hospitals

These section looks at the background of all the selected hospitals. The hospitals include
Homabay district hospitals, Nyamira district hospital, Bondo district hospital, Kisumu
district hospital and Chulaimbo health centre.

411  Homabay district hospital
Homabay district hospital is located in Asego division in Homabay district. The hospital

was established by the colonial government in Kenya in 1958. According to the district
health records (2007/2008), the hospital is a level-IV service delivery hospital and
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serves a total of 96,936 outpatients and 10,046 inpatients, a total of 106,982 patients a
year. It is the most sought after hospital in the district in terms of use of resources and
human resources for effective service delivery. This is confirmed by Homabay district
health plan (2007/2008), which states that the utilisation rate of the hospital is 107
per cent. This shows that they serve more patients than the expected figure. In the
human resources section, it has around 211 employees. The hospital serves the entire
district since it s also a level-III referral hospital and has specialised staff (district health
recotds, 2007 /2008).

4.1.2  Nyamira district hospital

Nyamira district hospital is located in Nyamira division at Kebiringo trading centre.
Opposite the hospitals are various kiosks and shops, with a busy road in between.
Nyamira guest house is located next to the hospital. The hospital was established in
1979 as a government project. According to Nyamira district health records (2006) the
hospital serves between 160 and 260 outpatients at the hospital every day with a total of
143,236 a yeat. The utilisation rate of the hospital, according to Nyamira district health
plan (2007/2008), is 225 per cent, which is very high. Major diseases manifested by

atients at this hospital are malaria, diseases of the respiratory system and pneumonia.
p p p ¥ sy p

4.1.3  Bondo district hospital

Bondo district hospital was started by the colonial government as a dispensary and it
operated as such until 1970 when the late Jaramogi Oginga Odinga raised funds for
the construction of the wards. After the completion of the wards in 1972, the hospital
was upgraded to a health centre, finally becoming a district hospital in 1998. Bondo
district hospital is located in the Maranda division of Bondo. It serves around 44,837
patients per year and has a utilisation rate of 285 per cent (Bondo district health plan,
2007/ 2008) with only 94 professional staff members to deal with the workload. The
major diseases that affect the patients are malaria, HIV and pulmonary TB (Bondo
district health records, 2007).

41.4  Kisumu district hospital

The hospital was started in 1942 by the then Ministry of Social Services. The hospital
is located in Winam division in Kisumu town along Ang’awa road opposite Kenyatta
sports ground in Kisumu. The hospital serves a population of 142,400 patients with
an udlisation rate of 164.1 per cent (Kisumu district health plan, 2007/2008) and
around 337 staff members. The hospital is a level IV hospital and a third referral level
within the district. The complaints that the patients in the hospital suffer from include

malaria,HIV,pneumonia and pulmonary tuberculosis (isumu district health plan,
2007/2008).

4.1.5  Chulaimbo health centre

Chulaimbo health centre is located along the Kisumu-Busia road. The hospital was
started on 20 January 1976 by the government with the idea of facilitating training
for healthcare workers in proper rural health service delivery. The facility serves a
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population of 75,678 people (projected from 1999 census). It is a first level referral
health facility. The government of Kenya health facilities refer patients to Chulaimbo
from Maseno division are Siriba dispensary and Chulaimbo including Fkwanda and
Ipari health centres in Vihiga district and Nyahera Kisumu. Chulaimbo has become a
hub for outpatients; attendance has risen from 32,952 patients (2004) to 46,464 in the
year 2005 (Chulaimbo PRHTC work plan (2006/2007)). The utlisation rate is 684.5 per
cent (Kisumu district health plan, 2007/2008).

5. Methodology

In this section, the study design, data collection instruments and participants have been
discussed.

5.1 Study design

A qualitative study was used. This was done through a multiple case study approach.
Through random sampling, five rural hospitals were identified to be used in this multiple
case study. These hospitals include Bondo district hospital, Nyamira district hospital,
Kisumu district hospital, Homabay district hospital and Chulaimabo health centre.

5.2 Data collection instruments

The data collection insttuments used included observations, interviews and
questionnaires.

5.3 Observations

This involves watching a particular phenomenon within a certain period in order to
understand a particular outcome. Lategan and Lues [2006:21], state that observation
refers to the physical act of keeping certain variables and making notes of what was
observed. Therefore the participants were observed in this research including the
technologies of ICT that is available in cach of the selected hospitals.

5.3.1 Interviews (Semi structured)

Semi structured interviews were used to collect data from the selected hospitals. The inter-
views were used mainly to access collect data from the participants concerning the existing
technologies in place. These interviewees therefore included various e-health stakeholders.
These included management, doctors, nurses and patients at selected hospitals in Nyanza
province in Kenya.

Additionally to confirm the reliability and validity of the collected information, all
interviews were captured using a tape recorder and later transcribed to Microsoft Excel
application for further analysis.

5.3.2  Questionnaires
The questionnaires focused on the background or history of ICT within the rural

hospitals, the access level of ICT and the current condition of the ICT infrastructure
in place that support e-health solutions in the various hospitals.
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Open ended questionnaires were. The questionnaires were categorized into three.
The first questionnaire was for managers, another set was for the staff and finally the
last category of questionnaires was particularly for patients in order to collect relevant
data and to back up the in.

The English language was used to conduct the intetviews and also on the
questionnaires as Nyanza province uses different languages.

5.4 Participants

Purposive sampling was used to select the managers, doctors, nurses and patients as
a sample that is truly representative of the users of the total population, who use the
hospitals. The participants were categorized into three namely managers, staff members
and patients. The managers that were selected were the medical superintendents who
are in charge of the hospital operations. The hospital staffs included doctors, nurses and
clinical officers. A total of 12 participants took part from each hospital. An overall of 60
participants therefore took part in this study as shown in table 1, below.

Table 1: Expected participants in the study in the selected hospitals and data
collection techniques that were used.
. , Tape . . .
Observations |Still Photos . Interviews | Questionnaires
Recording

Bondo 1 Manager 1 Manager |1 Manager |1 Manager |1 Manager
Hospital 6 Staff 6 Staff 6 Staff 6 Staff 6 Sta'ff

5 Patients 5 Patients |5 Patients |5 Patients |5 Patients
Kisii 1 Manager 1 Manager |1 Manager |1 Manager |1 Manager
Hospital 3] Sta.ff 6 Sta.ff 6 Staff 6 Staff 6 Staff

5 Patients 5 Patients |5 Patients |5 Patients |5 Patients
Maseno 1 Manager 1 Manager |1 Manager |1 Manager |1 Manager
Hospital 6 Staff 6 Staff 6 Sta.ff 6 Sta.ff 6 Staff

5 Patients 5 Patients |5 Patients |5 Patients |5 Patients
Kisumu 1 Manager 1 Manager |1 Manager |1 Manager |1 Manager
Hospital 6 Sta.ff 6 Staff 6 Staff 6 Staff 6 Staff

5 Patients 5 Patients |5 Patients |5 Patients |5 Patients

1 Manager 1 Manager |1 Manager |1 Manager |1 Manager
gg:}‘)‘;t’aaly 6 Staff 6Staff  [6Staff [0 Staff |6 Staif

5 Patients 5 Patients |5 Patients |5 Patients |5 Patients
Total 60 participants from 5 different hospitals
6. Results

From the findings this section has been categorised into three parts. In the first part, we
look into the existing technologies within the hospitals, the perception of the participants
in regard to benefits of using ICT’s is discussed in the second part and finally bartiers to
e-health implementations are discussed in the last section.
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6.1 Available ICT technologies within the hospitals

The first sub question sought to investigate the current technologies in place which could be
used to support e-health. The methods that were used to answer this question are:

a.  Questionnaires
b. Interviews

A questionnaire was posed to managets, patients and staff members of the rural hospitals.
Majority of the patients seemed not to be aware of any ICT technologies in place. How-
ever, the managers through the questionnaires were quick to point out the technologies in
placed and the managers contributions were backed up by the staff members through the
interviews which were conducted.

Table 2: ICT infrastructure and e-health technologies in place within the hospitals

Participants ICT infrastructures and e-health solutions

Has got ten computers, one photocopier and one printer.
Respondent 1 In addition it has an internet connection and telephone
(Homabay district hospital) |[services are also available.

Only administrators have got access to mobile phones. The

Respondent 2 other staff members do not have access to telephones.
(Bondo district There is one computer and a printer at the records office.
Hospital) No internet connectivity is available.

Has got six computers for use, two printers and a network
that connects two computets.

Respondent 3 Additionally it has information systems opetating in the
(Nyamira district hospital) billing department, at the pharmacy and at the chest
office.

Only administrators have access to telephones. The rest of

Respondent 4 the staff members use their personal mobile phones for

(Chulaimbo health centre) communication. In addition the hospital has got a computer

and a printer for administrative work.

Telephone services are available in addition to two

Respondent 5

. . . computers, a fax machine, and a printer.
(Kisumu district hospital) P P
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In summary, the few technologies in place among the hospitals included, computers,
telephones, a network and an internet connection. In addition information systems are
used within two hospitals. Homabay district hospitals have informaton systems at the
pharmacy and at the billing department while the Nyamira hospital has information
systems at the radiology office, in the pharmacy and at the billing department.

6.2 Benefits of using ICT technologies as depicted by the participants

Through the interviews conducted, the 60 participants were able to point out their
understanding of how they would benefitif ICT technologies were to be implemented.
The participants managed to point out the following benefits as shown in figure 1:

Figure 1: Participants perception on benefits of using e-health solutions

B Access to patients' o

Benefits of using e-health solutions - information /
B Reduce workload

£ 120 -
2100 | O Efficiency
o 80
- § 60 ¢ - O Proper health records
; [ :
| 8 40 i
5 20 - M Less manpower used
K ‘
0 .
Monitoring systems
4 S &° & °
& N N N , o
£ & o) @ P @ Quick communication
S o + O
Y S between staff

B Sharing of knowledge |
Hospitals i

From the diagram above the participants identified the following benefits:
»  Increased efficiency

Access to patient’s information
Reduced workload
Proper health records

Available monitoring systems

YV VV VY

Quick communication between staff
> Sharing of knowledge

Additionally, the various staff members and the management totalling to 36, pointed
out that the use of ICT within the hospitals would improve the quality of services in
the hospital in addition to reducing costs.

6.3 Existing barriers to E-health implementation

Through the questionnaires, we sought to find out why e-health benefits could not be
realised within the hospitals. The managers and staffs (36) were given nine options from
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which they would identify what they consider as barriers to e-health implementation
within their respective hospitals. The options included the following.

Option 1: Lack of computer equipment

Option 2: Lack of computer skills

Option 3: Lack of Internet connection

Option 4: Out-dated and unreliable equipment

Option 5: Lack of broadband connection

Option 6: Working style not suited to the use of computers

Option 7: Cost of computer equipment and Internet connection

Option 8: Fear of computers

Option 9: Lack of information
Figure 2 below shows the findings:

Figure 2: Participants perception on barriers that affect the use of ICT within the
rural areas

| — — P S

‘ Barriers to rural areas

70% B Lack of computer equipment |
1
60% 1| ,
B L ack of computer skills
o 50%
\
3 ;f’ 40% O Lack of intenet connection
c :
S 30% . :
K O Cost of computer equipment and:
0, . . |
20% infernet connection
10% B Lack of information |
0% |
Fear of computers |
Barriers

As shown in figure two the barriers that the participants mainly selected included lack of
computer equipment, lack of computer skills, cost of computer equipment and internet
connection, lack of internet connection, lack of information and fear of computers
respectively.

6.4 Findings from observations

Observations that were carried out ascertained that a lot of the processes within the
hospitals are still done manually.

Patients have to buy their own files and prescription books. The files are then kept
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at the records office after they are attended to. However when making the next visit,
patients make a long queues as they wait to pick their files before they can be attended
to. In some hospitals however, patients go home with their health records that are
stored in form of books. In the process some of the patients loose the books.

It was also observed that some patients cannot be attended to since the procedures
demand that they must come with books hence they are first sent to go and buy a
patient’s book where the patient’s presctiption will be recorded in addition to a file,
despite insisting that they have no money.

Additionally, the matrons were manually drawing the worksheet that contains the
duty schedule for the nurses. In addition outdated schedules atre pinned on the wall in
the wards. The pharmacy is using an information system to monitor the use of drugs.

In some hospitals patients have specific days on which they come to the hospital.
For example, the hospital has days when referred patients come to the hospital or clinic
days for mothers to bring the children to the hospital. This is done in order to share the
resoutces available (i.e. the records office has few employees and so can only work with
few patients at a time, the doctots ate also few ).

It was also confirmed that the only hospitals that use information systems in the
pharmacy and at the billing points are the Nyamira and Homabay district hospitals.
Apart from these, other operations are still conducted manually just like the other
hospitals.

7. Discussions

From the findings, a lot of the functions within the hospital are manually done since
there are very few ICT’ in place, therefore a lot remains to be done. Additionally the
use of ICT technologies in place currently are chatacterised by the following as a result
of existing challenges:

i.  Unavailability - Currently these hospitals do not have enough technologies in
place. Bondo district hospital and Chulaimbo hospital do not have telephone
landlines in place as majority of staff use personal mobile phones. Each of
these hospitals has only one computer. Only Homabay hospital has an internet
connection in the matron’s office. This is due to the availability of limited funds
to put these technologies in place.

ii. Unreliability - Additionally the telephones in place experience very frequent
break downs forcing members of staff to move from point to point in order
to communicate leading too a lot of time wasteges. This situation was most
prevalent at Kisumu district hospital. Addidonally, the internet service at
Homabay district hospital was not functioning at the time of conducting the
research. ICT’s need to be put in place in such a way that it is reliable, to avoid
making unnecessary errors and to promote efficiency.

iii. Inaccessibility - Morecover majority of the staff members do not have
access to the ICT technologies in place. Especially accessibility to the internet
connectivity and accessibility to the available computers. This is due to the
inadequacy in the number of the facilities in place.
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iv. Lack of skills — Majority of the staff members are not trained or equipped with
basic computer operations skills. Therefore they may not be able to embrace the
use of ICT technologies.

Unless these challenges are addressed, the hospitals will continue to implement e-health
solutions that are not accessible, unavailable, unsustainable and unreliable as is the case
currently from the research findings in Nyanza province, Kenya.

Moreover, these research findings support a similar research done in Eastern Cape
Province, South Africa by Ruxwana(2007) and the findings show that they face similar
challanges.

This calls for a way to deal with these challenges which have crippled implementations
of ICT solutions within the developing nations.

Recommendations

From the findings, it is depicted that the developed countries are grappling with quite
a number of challenges that are acting as batriers to the implementation of e-health
solutions. Some of the major barriers include lack of computer infrastructure and lack
of skills. Hence, it is imperative that e-health solutions are applied over a period of time
to allow for a smooth integration and transition considering the fact that not all the
challenges can be addressed at once by the developing nations but may be implemented
in stages. By doing these, the governments within the developed nations will be able to
plan and even measure the output even as the implementation process proceeds in the
various stages. The proposed stages are as outlined in the following subsections.

*  Phase one (Initial stage)

This stage requires vatious stakeholders in e-health to work together towards
the implementation of e-health.

During this phase the governments and hospital administrators should be
in the process of purchasing various ICT equipments, needed within the
hospitals. This should include computers and its accessories and networking
equipments. More importantly all the hospitals should have telephones to
improve quality of service within the hospitals.

In addition to purchasing the ICT equipments, software development should
begin at this stage. The government may work with various researchers to
develop templates of open soutce softwares for use within the dispensaries,
health centres, sub-district hospitals and the district hospitals, provincial
hospitals and the national hospitals. This will acts as a cheaper option
compared to purchasing of on shelf software which requires licensing for
a particular number of machines thereby limiting its use within the rural
hospitals.

Moreover, the various staff members (doctors and nurses) should be trained
during these phase in order to support e-health implementations.
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*  Phase two (Deployment stage)

Local area networks and wide area networks should be set up at this stage
to facilitate the communication between various hospitals. In addition the
various software templates for the health information systems that were
developed should be customised to be used at the different hospitals.
Telemedicine equipment should also be purchased at this stage. In addition,
policies governing the use of e-health solutions should be set up. If possible
there should be cross-sector linkages between various government ministries
to support the implementation of e-health.

*  Phase three (Implementation stage)

Since the hospitals shall have had ICT structures in place the use of health
information systems, telemedicine and the Internet can then be implemented
in each hospital to improve the quality of services provided to the patients.

*  Phase four (Evaluation stage)

The use of various e-health solutions in place should be reviewed at this
stage in order to determine the way forward for the hospitals. In accordance
to the findings, changes should be made whete possible. A way forward
should also be proposed after analysis of the findings.

Note

The 1nitial, deployment and implementation stage can overlap according to the time frame
given based on the availability of resources at hand available within the various countries.

8. Conclusions

ICT’s can improve the quality of services in rural hospitals, reduce costs and improve the
efficiency. However, there are a few technologies that exist within the rural areas, these tech-
nologies are not sufficient for the implementation of e-health solutions. For e-health solu-
tions to be implemented successfully, the key is to first deal with the barriers or challenges
that exist within the developing nations.

Only when the challenges have been resolved, will the rural areas be able to enjoy
the enormous benefits that e-health solutions provide. Therefore the challenges should
be addressed in a step by step process in accordance to availability of resources at hand

within the given periods in order to implement the use of e-health solutions within
developed nations.
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