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ABSTRACT

As one of the public service sector, healthcare is getting more world attention. Increasing the world population
and health problem complexity underlies the healthcare institutions and their effectiveness. Meanwhile, the
fast-growing innovation in information technology field is applicable in all sector to improve the business
process. It may be the cause of the United Nations World Health Organization issues a statement requiring the
members to urge the development of health information technology as well as e-health adapting local
regulation and conformance. In fact, the implementation of e-health systems is not going well in developing
countries based on multiple surveys. Many factors influence healthcare provider in making decision adopting e-
health. This paper addresses the problems in finding the inhibiting factors influencing the organization to adopt
e-health. Three scientific databases are searched and there were 184 papers found in an initial screening. At
last, 69 papers are chosen after a further screening process. It is found that there were 20 factors that influence
e-health adoption in the healthcare provider. These factors are grouped into four aspects of i.e., human,
technology, organization, and environment. The findings conform to the principle of three IT adoption

framework model i.e, the principle of Innovation Diffusion, HOT suitability model, and TOE framework.

Keywords: Adoption of Information Technology, e-Health, Diffusion Of Innovation theory, HOT Conformity
Model, TOE Framework
I. INTRODUCTION appropriate for each country [2]. This is because the

application of information and communication

Health is one of the major issues in the world, as the
UN has established in Sustainable Development
Goals (SDGs). So many developing countries are
investing in ICT-Based Health Systems or Health
Information Technology (HIT), because health is
considered the key to development [1]. At the 2003
World Summit meeting in Geneva has been declared
about the use of information and communication
technology to improve health services. In the 58th
WHO meeting in May 2005 stated that member
countries begin to plan the development of health

information technology or known as e-health
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technology (ICT) to support health services has the
potential to have a positive impact on the quality of
health services, improve the efficiency of health
services, and enable the development of health
programs, especially in developing communities in
developing countries [3].

According to the World Health Organization
(WHO), e-health is a cost-effective and safe use of
information and communication technology (ICT) to
support health and practice, including health care,
health surveillance, health literature, and health,

knowledge, and research. education. In developed
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countries, e-health is considered by governments,
healthcare providers, and service users as the primary
method of improving the quality of services, security,
and reducing costs associated with providing health
services [4]. Many countries are trying to implement
e-Health in order to support health services [1]. With
e-Health, it is expected to be a medium of health
information exchange on patients in all health
institutions and media to promote good care and
health care [5].

improve the general health system and special health

E-Health is a system that can

care [6]. The e-Health system is capable of generating
highly useful information that can be shared among
different healthcare workers from all levels of
healthcare organizations [7].

Several previous studies have estimated that the
advantages and benefits of e-Health may be of great
interest to countries beginning to implement e-
Health. However, although global e-Health adoption
rate is steadily growing, e-Health adoption in
developing countries are mostly far behind [8]. For
example in African countries, e-health still cannot
develop properly. The development is hampered by
the challenges involved in clinical decisions in Africa
to use e-health technology innovation [9]. In
Bangladesh e-health can also be said still far behind
and often face problems, but the difficulty can be
overcome by the government [6]. Saudi Arabia is also
a developing country in Asia that has implemented
an e-health system. One of the systems used is the
EHR system, which has been implemented since
1988. But until now the application of EHR in Saudi
Arabia has tended to lag behind [10]. Even many
hospitals in European countries whose adoption rate
is still low in the use of e-health systems [11]. An
example is the application of the most common e-
health system, Hospital Information System (HIS).
The application of HIS in some European Hospitals
has not yet reached widespread implementation,
especially in mid-level hospitals [12].

From the above problem, it is known that the
adoption of e-health in the World is still low,

especially in developing countries. Many factors
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influence the hospital in adopting e-health. In
response, this paper aims to provide a conceptual
model of factors affecting hospitals in the application
of e-health or ICT Health. This systematic method
can help researchers to establish trends in the
literature on e-health adoption, as well as major
research gaps. In most e-health research, many e-
health systems are used as objects such as Hospital
Information System, Electronic Medical Record,
Telemedicine and Cellular Health. In our research,
this system is categorized as part of the e-health
system. We extract factors and identify them into 4
main aspects: Human, Technology, Organization,
and environment. The four aspects refer to three
theories that are widely used in IT adoption research,
namely Innovation Diffusion theory, HOT suitability
model and TOE framework. This review literature
method is expected to provide new research
opportunities to prove the conceptual model of e-

health adoption generated in this paper.

II. REVIEW ON FACTOR AFFECTING
ADOPTION E-HEALTH

The low rate of e-health adoption in Developing
Countries can be known by exploring innovation
adoption theory. Many previous studies have used
the theory to investigate adoption factors of
technological innovation and the development of IT
adoption in organizations. Weerd, Mangula, &
Brinkkemper (2016) in their research have mapped
and there are ten studies from 2011 to 2014, which
use the theory as a technological aspect of the
adoption factor. In the application of e-health,
Innovation Diffusion theory is also a Technological
Aspect in the adoption factor of the Hospital
[13].
Theory consists of five factors that influence the

Information System innovation Diffusion

adoption of innovation namely: complexity;
compatibility; relative advantage; observability and
trialability [14]. Faber, Geenhuizen, & Reuver (2017)
in their research also used Rogers's theory to identify

the development of e-health adoption.
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Until now the technological aspects have
become an important aspect of the research of
Information Technology adoption in organizations.
So far, technical aspects have become an important
discussion in IT adoption. However, regardless of the
importance of technical aspects, there is the fact that
IT success is not only determined by technical issues.
Many previous studies have made it clear that
adopting IT is not just a technical factor to be
considered. Problems encountered in implementing
e-health related to government policy on Health
(HIT),

characteristics of

Information Technology organizational

characteristics, or existing
technology [15]. Other aspects of organizational,
managerial, social, and environmental aspects are
also important factors in the adoption of e-health [16,
17, 15].

In technology adoption, organizational aspects
focus on top management support, hospital size,
organizational learning ability, and organizational
readiness. These factors are closely related to factors
of hospital owners. Hospital owners can determine
the outcome of e-health adoption. As is the case in
Saudi Arabia, military and private hospitals are more
advanced than government hospitals [18]. This
finding is also appropriate to the conditions
prevailing in Bangladesh, that private hospitals in
Bangladesh

infrastructure and using e-health systems following

are more advanced in building
international standards [19]. But both findings are
slightly different from e-health conditions in some
areas of the Arab country, government hospitals have
a lack of professional IT use, even private hospitals
do not have sufficient funds to apply Health
Information Technology [8].

In addition to technology and organizations,
there are still other aspects that determine e-Health
Adoption. Marques, et al. (2011) and Nilashi, et al.
(2016) have mapped out the adoption factors into
four aspects: Human, Organization, Technology, and
Environment. The technological context includes
tools and processes, Organizational context as size,
localization Human

and managerial structure,

Volume 3, Issue 5, May-June-2018 | http:/ ijsrcseit.com

"User

Environmental Context that combines the country's

context related to Engagement’, and
cultural environment and the influence of regulation
[16]. These four aspects are derived from the Human-
(HOT)

Technology-Organization-Environment

and
(TOE)

Organization-Technology model
framework.

In the HOT model, the Human aspect does not
address the user's perception of the acceptance of a
technology, but rather the character of a user of a
technology. For example, the factors included in the
Human aspect are Knowledge of IS and IT Staff
Competencies [13]. In addition to these factors, the
Level of Education is also one of the factors adopted
in the human aspect [16]. The main adopters of e-
health are health professionals such as doctors and
nurses. The doctor's decision may affect the adoption
rate of an e-health system in the Hospital [20]. Many
doctors are still unsure of e-health systems, so not a
few hospitals and health agencies that only
implement some e-health system according to the
needs of the hospital. Some doctors in Germany and
Switzerland have a negative attitude towards
internet-based e-health services, they doubt the
quality of information provided by the system [21].
This statement is supported by other findings that say
very little use of the Electronic Health Record (EHR)
in hospitals and many doctors are skeptical of using
the EHR system [1]. While this skepticism can be
seen as a symptom of backward thinking. Doubt
Doctors can influence Hospital in adopting e-health.
This is because, the doctor's opinion substantially
contributes to the hospital decision-making process
in adopting, both negatively and positively [21].
Previous research statements about doctors show that
Humans are an important aspect to note.

The environment is the last aspect of e-health
adoption. According to Marques et al. (2011), the
environmental context is the arena in which the
organization does business, refers to its industry, its
competitors, and its affairs with the government.
in the include

Factors environmental aspects

government support, competitor pressure and system
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providers [22]. Based on this explanation, the
description of the environmental aspects and the
factors within it have relevance to the location of the
Hospital. Young-Taek Park & Jinhyung Lee, (2014)
say that hospitals in urban areas have a higher
adoption rate than hospitals in rural areas. This can
be caused by factors that exist in the aspect of the
Environment. Thus the location of a hospital may be
a confounding variable that affects the adoption of
EMR. But the findings differ from those of Fulgencio
(2014), that there is no difference between rural and
urban areas in developing countries in terms of
challenges or adoption of e-health.

The low level of e-health adoption is also
influenced by the many challenges and obstacles
faced by hospitals in adopting e-health. Alsulame, et
al. (2015) states that the frequent challenges in e-
health adoption relate to organizational and cultural
issues, end-user attitudes and motivations toward
health projects, and the lack of specialized human
resources for implementing e-health systems. In
addition, they also mentioned that in Saudi Arabia
the main challenge faced is the procurement-related
issues within health organizations. The issue of
procurement is closely related to financial problems.
According to Mohamed Khalifa (2013), human and
financial are the two main categories of obstacles and
challenges in the successful implementation of EHR.
WHO itself has reported that there are eight (8)
barriers most commonly faced by all countries
adopting e-health, some of which are lack of vision,
strategy and national plans; lack of information and
e-health; blind to

technology; insufficient resources; limited expertise

awareness about computer

in medical informatics; weak infrastructure of

information technology and telecommunications [23].

Based on this report, it can be concluded that the
existing constraints have relevance to these four
aspects. In accordance with the statement of Marques
et al. (2011) that the human, technological and
environmental aspects of the adoption factor may be
a barrier to the utilization of e-health systems. Faber,

Geenhuizen, & Reuver (2017) also suggested that the
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tech and environmental aspects of J.G. Anderson
(2007) has proven to be a source of barriers to e-

health adoption.

ITI. RESEARCH METHODOLOGY

We conducted a systematic literature review to
identify factors affecting hospitals to adopt e-health.
A review of systematic literature is a method of
research undertaken by identifying, evaluating and
interpreting all relevant existing research with

specific research questions, or topic areas, or interest

phenomena [24]. In reviewing the systematic
literature there are at least five steps which must do:
Resource Searched, Search Terms,

Inclusion/exclusion criteria, Study Selection Process
dan Data Analysis[25].

A. Resource Searched

Seven databases and a Google search engine are used
to search for keywords related to e-Health Adoption.
The seven databases are Science Direct, Emerald
Research Gate, IEEE,

Insight, Google Scholar,

Springer, and Nature.

B. Search Terms

In the keyword search process, we divide into
categories. The first category focuses on the adoption
of e-health e-health" OR

"Implementation of e-health"). The second category

("Adoption  of
focuses on the factors and success of e-health
adoption ("e-health Adoption Factors" OR "Key
Success Factors e-health Adoption" OR "Success
Factors e-health Adoption"). The third category
focuses on finding barrier factors and challenges in e-
health adoption ("challenges adoption e-health" OR
"barriers adoption e-health" OR "barriers e-health"
OR "Inhibitors of e-health adoption). In this category,
we assume that challenges and obstacles can be
factors affecting hospitals in adopting e-health. From

these three search categories, we want to find
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relevant papers that mention the factors that

influence e-Health Adoption.

C. Inclusion/Exclusion Criteria

The criteria used in selecting journals are as follows:
(1) International and Indonesian Journals (2) The
journal used should address the adoption of e-health
or some e-health system at the Hospital (3) The
journal used is not about user acceptance of e-health
application. And (4) The journal used should discuss
the factors influencing Hospital in adopting e-health.

D. Study Selection Process

Figure 1 shows the process of stages in selecting the
previous research journals applied in this study. The
first stage performs a journal search using keywords
on seven databases and one search engine. As a result,
184 papers were identified for initial screening. At
this stage, we are looking at whether the paper
contains issues of e-health adoption. Next, we do a
selection of journals that have been obtained by title
(52 journals did not pass the selection; n = 132). We
read titles on each paper to make sure the papers fit
our research. The third stage we read the results in
the abstract based on the discussion of e-health
adoption (35 journals did not pass the selection; n =
97). At this stage, we look at the abstract purpose of
each journal and download journals that are relevant
to our research. In the last stage, we analyze the
results of each journal we have downloaded. We read
the contents of the journal in full (28 journals did not
pass the selection; n = 69). As a result of these steps,
we have 69 relevant papers that result in various

factors that influence hospitals in adopting e-health.
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184 Remaining Papers After Keywords
Selection

Selection

97 Remaining Papers
After Abstract Selection

69 Remaining
Papers After
Adoption Factor
Selection

Figure 1. Stages of the study selection process
The number of papers at each stage of selection is
shown in Table 1. There are 184 papers obtained in
the early stages, and after the selection of titles,
abstracts, content containing e-health adoption and
e-health adoption factors, the number of papers used

in 69 papers.

E. Section Headings

Figure 2 illustrates the process undertaken to achieve
the objectives of this study. According to the
description and factors contained in the literature, at
least 24 factors affect the hospital in adopting e-
health. At this stage, we reread every journal
containing the word e-health adoption. We look
deeper at issues affecting hospitals to adopt e-health.
These findings will be categorized into e-health
adoption factors. For example, "the success of e-
health the
knowledge of e-health technology" [26]. The next

adoption depends on physician's
finding is "the lack of employee knowledge becomes
a factor that affects the adoption of Hospital
Information Systems" [13]. These two findings have
the same intent as we combine these two findings

into the Employees IT Knowledge Factor.

Furthermore, of the 24 factors that have been
found, cone-shaped into 20 factors. This is because
there are factors that can be combined into one

factor. For example, finance is a hospital problem in
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the implementation of e-health [27] and inadequate
the

implementation of e-health [28]. These two factors,

infrastructure can be an obstacle to
according to Faber, Geenhuizen, & Reuver (2017) are
included in the organizational readiness factor. In the
organization's readiness factors include technological
readiness and financial readiness. Technology
readiness includes IT infrastructure, IT governance,
IT human resources, IT security [11]. Another
example is privacy. Until now privacy is a constraint
in the implementation of e-health in hospitals [29].
While Privacy is one aspect of information security.
So we categorize privacy into the information

security factor.

TABLEI
NUMBER OF PAPERS IN DIFFERENT STAGES OF STUDY
SELECTION PROCESS
Database Keywords Title Abstract Adoption
Factor

Emerald 16 10 4 1
Insight
ScienceDirec 49 36 28 16
t
Researchgate 5 4 4 4
Google 12 11 9 8
Scholar
IEEE 14 13 10 9
Springer 10 9 9 8
Nature 2 2 2 2
Google 76 48 32 21
Search
Engine
Total 184 132 97 69

The next step, we aim to categorize the 20 factors
into meaningful categories to produce a more
comprehensive conceptual model. We categorize
these factors into 4 aspects: Human, Technology,
Organization and Environment. These four aspects
refer to the Human-Organization-Technology and
Technology-Organization-Environment Model. We
use both theories because they are the most widely
used theories in IT adoption research in the

Organization. In addition, we also added the theory
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of Innovation Diffusion in technological aspects,
such as research conducted by Marques, et al. (2011)
and Ahmadi, et al. (2016). In this categorization, we
look deeper than the reviews contained in each paper.
Furthermore each factor that has been found will be
labeled in accordance with the aspects that have
been determined. For example "many doctors are
hesitant and reluctant to use the e-health system”
[21]. This statement can be categorized into a health
professional behavioral factor that belongs to the
Human aspect. Another example is "the successful
implementation of Electronic Medical Record (EMR)
systems relies on hospital support for physicians" [31].
While EMR is one of the most widely implemented
e-health system in the hospital. Hospital support can
be interpreted as a top management support factor.
Top management support is a factor in the
organizational aspect. After labeling, the mapping
process is done in accordance with predetermined
aspects. The final process is to form a conceptual
model based on the aspects and factors of adoption
that have been found. We have 4 aspects and 20

factors. To know these factors have been illustrated

in Fig. 5.
~
Finalizing Model of eHealth
Extracting Journals (n=69) Adoption Factor
t J
4 l N
Studying the terms and concept Mapping 20 eHealth adoption
of factors used in the literature factors to 4 Aspects of H-0-T-E
\. ' /
Analyze eHealth adoption factor Identify 4 aspects of IT adoption
Studying and labeling based on
articles quoted in the literature
More
Iterations
Required t
N
NO Factor found
I I [x=20)
J

Figure 2. Study selection process
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IV. RESULTS

This paper aims to determine the factors that affect
the hospital in adopting e-health. This section
provides readers with knowledge of the literature
trends in e-health Adoption Factors. Previous
research has made it clear that the success of e-health
adoption is not only influenced by technical factors
but also human, organizational and environmental
factors. Figure 3 presents the distribution of research
used year by year. When viewed on the diagram, the
number of studies increased significantly after 2009,
despite a decline in 2011 that eventually increased
again in 2012 to 2016. This suggests that the problem
of e-health adoption has attracted the attention of

researchers and practitioners as a major concern in

the health sector. There are only three papers in 2017,

but our research was only done in April and May of

that year, so the data needed is incomplete.

Frequency of the papers per year
16

12
10

o

(=TI Y

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

===TFrequency of the papers

Figure 3. Frequency of the papers per year

Figure 4 gives details of the frequency of research

written on different continents. According to
geographical regions, Asia and Europe are the most
productive continents, with (33%) for research in
countries located in Asia and (29%) for research in
countries located in continental Europe. Next followed
by America (22%) divided into North America and
South America, Africa (9%), and Oceania (7%).
Although

necessarily mean that research is conducted in the

affiliation with universities does not

country concerned, the affiliate produces information

about the adoption of e-health in various countries.
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For example, the implementation of e-health appears

to be growing in Asian countries.

Precentage of the papers in different countinents

[ —— ™ Africa
M Asia
Europe
19% P
3%| M Oceania
North America

_— . South America

Figure 4. Frequency of the papers per continent

Our systematic review categorized factors affecting
hospitals in adopting e-health. There are 20 factors
that influence the adoption of e-health, which is
further divided into 4 aspects: Human; Technology;
Organization and Environment. Our results are

illustrated in Figure 5.

ADOPTION FACTORS
| HUMAN |

Education Level
Employees IT Knowledge

IT Staff Competencies
Behavior of Health Professionals

| TECHNOLOGY |

Relative Advantage
Compatibility
Complexity

Quality of Information
Quality Systern
Information Security

E-HEALTH

ORGANIZATION

Organizational Readiness
Top Management Support
Absorptive capadity
Hospital Size

Hospital Owner
Organizational culture

[ ENVIRONMENT ]

ICT Vendar Support
Government
Hospital Location
Competitor pressure

\\“//

Figure 5. Frequency of the papers per continent

A. Human Aspect

This aspect consists of factors affecting hospitals to
adopt e-health from the human aspect. The human
aspect of this research leads to the character of the
actors involved in the business process in Hospital.
There are five factors included in this aspect. The
first is Education level [32, 33, 34, 16]. Basically, IT
implementation requires adaptation for its users. The

successful implementation of e-health depends on
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the knowledge and education of each Human
[16]. The next factor is IT
Employee Knowledge [32, 29, 34, 13, 35]. The

success of hospitals that implement e-health depends

Resources owned

on IT knowledge and capabilities from its human
resources [13]. Next is the Competence of IT Staff
[36, 13, 37, 38]. Competent IT staff can support
Hospitals in the application of IT, as IT staff can
provide a good understanding of IT needed by the
Hospital [13]. The last factor is the behavior of health

professionals. This factor becomes one of the hospital

considerations in the application of e-health.
Previous research has shown that doctors often
behave negatively and thereby impede the

application of e-health [21]. The causes of many
doctors and health workers behave negatively
because of a lack of awareness of the importance of
IT.

B. Technological Aspect

The second aspect is technology. There are seven
factors that influence the hospital in adopting e-
health when viewed from this aspect. These three
factors are the characteristics of innovation derived
from the Infusion Diffusion theory[14], namely:
compatibility, relative excellence, and complexity.
Nilashi, et al. (2016) says that a study conducted by
Tornatzky et al. (1982) and Jeyaraj, et al. (2006)
found that relative advantage, compatibility, and
complexity are the characteristics of innovation that
are important factors in IS adoption research. The
relative advantage associated with hospital attitude in
checking and ensuring that by adopting e-health
[13].
the feasibility of

there are many benefits to be gained
defined as

innovation for organizational conditions. Hospitals

Compatibility is

will apply e-health if they feel that e-health adoption
is aligned with the organization's values, needs, and
experiences [13]. And complexity is defined as the
difficulty level of a system that must be understood
and used. Hospitals regard this factor as a barrier to
the adoption of e-health, as the rise of e-health

systems results in a higher level of complexity, thus
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demanding  higher medical
[13].

characteristics of innovation, there are other factors

knowledge  of
practitioners In addition to these three
that are part of the technological aspects. First is the
quality of information. This factor is defined as the
superior level of information generated by the
software or system, which is related to the timeliness,
accuracy, relevance, and format of information
generated by the system [41]. A large amount of data
and information managed, making the hospital
decide to adopt e-health. Besides the quality of
information, there is a system quality factor. Quality
of the system into hospital considerations in adopting
e-health. Good system quality will provide added
value for hospitals related to health services such as
helping hospital employees in completing their work
on time [41]. The last factor is information security.
Information security is the most important factor for
e-health adoption. Because health data requires a
safer environment to store and retrieve data.
Therefore, security issues are a major obstacle to

adoption decisions [41].

C. Organizational Aspect

The third aspect is the organization. In this aspect, it
contains factors derived from the internal condition
of the hospital. There are six factors that have been
identified in this aspect. First is the readiness of the
organization. It is believed that the readiness of a
IT's

Therefore many organizations delay IT adoption and

mature organization will affect success.
tend to wait to implement it until they have the
resources they need [22]. This factor is an assessment
of hospital readiness to implement e-health system.
Such assessments include Technology Readiness and
Financial Readiness of Hospitals. Technology
readiness consists of the readiness of IT infrastructure,
IT human resources, IT governance, and IT security
[11]. The next factor is top management support [13,
11, 22, 41, 42, 43, 35, 44]. This factor is important in
e-health adoption because top management has the
power to convince the entire organization of the

importance of innovation, and influence them to
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participate in the adoption process [41]. The third is
Absorption Capacity, this factor refers to "the
dynamic capabilities of an organization associated
with the creation and utilization of knowledge to
enhance an organization's ability to acquire and
sustain a competitive advantage" [11]. The fourth
factor is Hospital Size. This factor affects the
implementation of e-health because the size of the
hospital is associated with adequate human and
financial resources [16]. In addition to hospital size,
hospital owners are also factors of e-health adoption.
Hospital owners can guide the organization's strategy
of implementing e-health, based on the mission and
value of the organization [16]. The last factor in this
aspect is organizational culture [15, 23, 45, 46].
Culture can influence Hospitals in decision-making
adoption of Electronic Medical Record (EMR) [18].
In addition, organizational culture may also prevent
the adoption of EMR systems [20].

D. Environmental Aspect

The last aspect is the environment, where this aspect
contains factors that come from the environmental
conditions of the hospital are located. It can be said
that this aspect contains external factors. There are
four factors included in this aspect. First is
Competitor's Pressure [34, 47, 13, 16, 22]. The
intensity of competition can be seen as motivation
for a hospital to adopt e-health. This is because
Hospitals are applying IT as a health service to
maintain the superiority of its competitors [16]. The
second factor is Vendor Support [37, 13, 21, 34]. This
factor is defined in terms of the ability of external
vendors to provide support by developing more
affordable health care applications that can influence
hospitals to use IT in health care services. [13]. The
third factor is the location of the hospital. The
location of the hospital may be a confounding
variable that affects the adoption of EMR. In Korea
Hospitals located in urban areas have higher rates of
adoption of EMR than hospitals in rural areas. [48].
The last factor is the Government. The government

plays a role in policy making and providing an
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infrastructure that affects the implementation of e-
health in hospitals. Government funds are factors
that can affect hospitals in adopting e-health [16].
Marques et al. (2011) state that in Europe the
healthcare industry is still heavily dependent on
public funds derived from the government. Hospitals
in rural areas have more abundant financial resources
and are more likely to receive support for high-cost
services and technologies such as Medical Record
System (MRS).

V. DISCUSSION

We have conducted a systematic literature review to
categorize the factors that affect hospitals in adopting
e-health. From a total of 69 research papers, we
identified 20 adoption factors into four aspects.
Figure 6 shows the percentage of the frequency
distribution of factors affecting the adoption of e-
health based on four aspects. The percentage of
papers related to each aspect is as follows: human
18%; 30%;
organizational aspect, 35%; environmental aspect,
17%.

aspect, aspects of technology,

Percentage Of Adoption Aspects
Based On Factors Affecting E-
health Adoption

B Human

17% 18%

B Technology

30%

Organization

B Environment

Figure 6. Percentage Of Adoption Aspects Based On
Factors Affecting E-health Adoption

Based on Figure 6 it can be seen that the
Organization is the aspect that has the largest
percentage compared to other aspects. These results
suggest that organizational aspects have a major
impact on the successful adoption of e-health. In
addition, the figures also show that factors in
organizational aspects are a much-mentioned factor

in e-health adoption research. This suggests that
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many internal factors must be considered by the
hospital before adopting e-health. The second aspect
that has the largest percentage is Technology. In this
aspect shows that the Hospital decides to adopt e-
health

characteristics. For example, Hospitals apply e-

that is influenced by technological
Health because e-health can produce much-needed
information accurately, consistently, and real-time.
Next is the Human aspect. Human Aspects are
related to organizational aspects. Management
support becomes an important key in dealing with
issues arising from the Human aspect. For example,
doctors who do not believe in the implementation of
an e-health system can be overcome with Peak
Management involvement in motivating and
explaining the importance of e-health. The aspect
with the lowest percentage is Environment. Based on
our findings, the environmental aspect has three
factors mentioned by many previous researchers.
Figure 7 shows the frequency of e-health adoption

factors based on the papers we obtained.
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Figure 7. Frequency of factors impacting e-health

adoption based on publication

Figure 7 shows that there are four most common
factors mentioned in the paper. Organizational
readiness is the first factor most frequently
mentioned in the paper. This suggests that the
greatest influence in successful e-health adoption
depends on organizational factors. The Government
factor is the second most frequently mentioned
factor in the paper. The government has an
important role in the implementation of e-health in

hospitals. Infrastructure and funding support is
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crucial in implementing e-health, as well as national
policies that make hospitals feel safe in using e-
health systems. The next factor is top management
support. This factor is related to organizational
readiness factor. Organizational readiness depends on
the extent to which top management of hospitals
supports hospital readiness in implementing e-health.
As mentioned earlier that organizational readiness
includes the readiness of IT infrastructure, IT human
resources, IT governance, IT security, and financial
readiness. Therefore it takes top management aware
of the importance of IT so that the hospital can meet
the criteria of organizational readiness. The last
factor is the behavior of health professionals. This
factor determines the success of the e-health system
that has been adopted by the Hospital. This is
because users of e-health systems are doctors and
medical personnel. Their rejection will hinder the

implementation of e-health.

A. Implications for Researchers

The proposed conceptual model is a good starting
point for researchers interested in issues in e-health
adoption. E-health adoption factor that we present
comes from various problems of e-health adoption in
various countries.

Although e-health is an important issue right
now, there is little research on specific e-health
adoption factors. Many previous papers discussed the
barriers or challenges of e-health adoption. In
e-health

researchers previously only research the issues of one

addition, many systems have made
of the e-health systems. For example, Hospital
information systems [37, 13, 41], Electronic Medical
Record [18, 48], Telemedicine [7, 9, 49]
mHealth [50, 51, 52, 53].

This paper can help researchers in explaining the

and

factors that affect the hospital in adopting e-health in
various countries. The conceptual model generated
in this paper includes adoption factors based on four
aspects: Human, Technology, Organization, and
Environment. However, from 20 factors found,

further research is needed to ensure the conceptual

L —


Volume%203,%20Issue%203%20|%20March-April-2018%20
http://www.ijsrcseit.com/

Adib Pakarbudi, et al. Int J S Res CSE & IT. 2018 May-June; 3(5) : 732-746

modeling we have developed. Therefore, we hope
that future research can prove the model we produce
from this paper. In addition, further research is also
expected to use different categories of case studies.
These categories include categories of hospital
owners, hospital location categories, and hospital size
categories. This test is done to prove whether the

model we developed can be generalized.

B. Implications for Practice

From a practical point of view, there are various

implications for such as healthcare providers,
government, IT professionals, and e-health system
developers.

For healthcare providers, this paper can be used
as a consideration in the application of eHealth.
Human factors and organizational problems can help
top management of hospitals in making decisions in
eHealth implementation. So hospitals can create
strategies that are appropriate for the successful
implementation of eHealth in their Hospitals.

Second, for the government, the conceptual
model that has been created can be used as a basis for
determining national policy in the application of
eHealth in a country. Governments can consider the
various factors and constraints that have been
identified to determine the right strategy for eHealth
the

government as a regulator should also support

conditions in a country. For example,
eHealth implementation in hospitals by providing
adequate infrastructure, so eHealth is expected to be
well realized.

Furthermore, for IT professionals and eHealth
system developers, the model generated from this
paper can be used as a consideration in creating
eHealth systems. Human problems and technological
their consideration in

characteristics can be

determining the success of the systems they create

VI. CONCLUSION

Despite the fact that research has shown that e-

health has a positive role in health care, some
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arguments show that e-health has not been adopted
according to initial expectations. In this study, based
on a review of the systematic literature of 69 papers,
there are 20 factors affecting hospitals in adopting e-
health that is divided into 4 aspects of adoption:
human, technology, organization, and environment.
Organizations are the aspects that have the highest
percentage of e-health adoption. Organizational
readiness factors and top management support are
important factors in influencing e-health adoption.
Furthermore, on the technical aspects, there is a
factor of compatibility and relative advantages that
the hospital considerations in applying e-health. In
the human aspect, employee knowledge about IT and
the behavior of health professionals can determine
the success of the hospital in implementing e-health.
The environment is the aspect that has the lowest
percentage, but in this aspect, the government
the

implementation of e-health in the Hospital. The role

becomes a factor that plays a role in
of government in policymaking and infrastructure
provision can affect the implementation of e-health
in hospitals. This paper has contributed to a better
understanding of e-health research on different
continents. For example, we found that Asia is the
most dominant continent in e-health development.
Finally, the proposed conceptual model can be used
as a guide for researchers and practitioners such as
healthcare providers, policy makers, IT professionals,
and e-health system developers.

VII. REFERENCES

[1] S. Z. Khan, Z. Shahid, K. Hedstrom dan A.
And
Implementation Of Electronic Health Records
In Bangladesh,”
Information Systems in Developing Countries,
pp- 1-20, 2011.

Andersson, “Hopes Fears In

The Flectronic Journal on

[2] S. dr. Daryo Soemitro, “Buletin Data dan
Informasi Kesehatan : Tantangan E-Kesehatan di
Indonesia,” Kementerian Kesehatan, Jakarta,

2016.

7 L—


Volume%203,%20Issue%203%20|%20March-April-2018%20
http://www.ijsrcseit.com/

Adib Pakarbudi, et al. Int J S Res CSE & IT. 2018 May-June; 3(5) : 732-746

[3] F. Adebesin, R. Foster, P. Kotz’e dan D. v.

Greunen, “A review of interoperability
standards in e-Health and imperatives for their
adoption in Africa,” South African Computer

Journal, pp. 55-71, 2013.

[4] B. E. Dixon, “A Roadmap for the Adoption of e-
Health,” e-Service Journal, pp. 3-13, 2007 .

[5] K. Eason dan P. Waterson, “The implications of
e-health system delivery strategies for integrated
healthcare: Lessons from England,” international

journal of medical informatics, pp. 96-106, 2013.

[6] M. R. Hoque dan M. F. A. Mazmum, “e-Health
in Bangladesh: Current Status, Challenges, and

Future Direction,” The International
Technology Management Review, pp. 87-96,
2014.

[7] Q. A. Qureshi, I. Khan, D. B. Shah, D. A. Nawaz,
M. Waseem dan D. F. Muhammad, “E-Health
System: A Study of Components and Practices in

Developing Countries,” iiste journal, pp. 119-
125, 2014.
[8] M. Alsadan, A. E. Metwaklly, A. Ali, A. Jama, M.
Khalifa dan M. Househ, “Health Information
(HIT)
Systematic Review Study on HIT Progress,”

Technology in Arab Countries: A
Journal of Health Informatics in Developing
Countries, pp. 32-49, 2015.

[9] K. I. Adenuga, N. A. Iahad dan S. Miskon,
“Towards Reinforcing Telemedicine Adoption
amongst Clinicians in Nigeria,” International
Journal of Medical Informatics, pp. 1-50, 2017.

[10] R. A. Hasanain, K. Vallmuur dan M. Clark,
“Electronic Medical Record Systems in Saudi
Arabia:
Healthcare Professionals,” Journal of Health

Knowledge and Preferences of

Informatics in Developing Countries, pp. 23-31,
2015.

[11] S. Faber, M. v. Geenhuizen dan M. d. Reuver,
“e-health adoption factors in medical hospitals:
A focus on the Netherlands,” International
Journal of Medical Informatics, pp. 77-89, 2017.

Volume 3, Issue 5, May-June-2018 | http:/ ijsrcseit.com

[12] E. Fontainhaa, ]J. T. Martins dan A. C.
Vasconcelos, “Exploring the determinants of
PAS, EDMS, and PACS adoption in European
Hospitals,” dalam CENTERIS 2014, 2014.

[13] H. Ahmadi, M. Nilashi, L. Shahmoradi dan O.
Ibrahim,

adoption: Expert perspectives on an adoption

“Hospital  Information  System
framework for Malaysian public hospitals,”

Computers in Human Behavior, pp. 1-29, 2016.

[14] E. M. Rogers, Diffusion of Innovations, 5th
Edition, Albuquerque: Free Press, 2003.

[15] K. Narattharaksa, M. Speece, C. Newton dan D.
Bulyalert, “Key success factors behind electronic
medical record adoption in Thailand,” Journal ot
Health Organization and Management, pp. 985-
1008, 2016.

[16] A. Marques, T. Oliveira, S. S. Dias dan M. F. O.
Martins, “Medical Records System Adoption in
European Hospitals,” The Electronic Journal

Information Systems Evaluation, pp. 89-99,
2011.

[17] K. Cresswell dan A. Sheikh, “Organizational
issues in the implementation and adoption of
health information technology innovations: An
interpretative review,” international journal of

medical informatics, pp. 73-86, 2013.

[18] R. Hasanain, K. Vallmuur dan M. Clark,
And The

Implementation Of Electronic Medical Records

“Progress Challenges  In
In Saudi Arabia: A Systematic Review,” Health
Informatics- An International Journal, pp. 1-14,
2014.

[19] I. Popova dan S. Asrafi, “Adoption Of E-Health
In Private And Public Hospitals: A Case Study
Of Bangladesh,”
Confeérences e-Health 2015, 2015.

[20] G. Pare, L. Raymond, A. Guinea, P. Poba-Nzaou,
M.-C.Trudel, J. Marsan dan T. Micheneau,

“Barriers to organizational adoption of EMR

dalam International

systems in family physician practices: A mixed-
methods study in Canada,” /nternational Journal
of Medical Informatics, pp. 1-36, 2014.

743 L—


Volume%203,%20Issue%203%20|%20March-April-2018%20
http://www.ijsrcseit.com/

Adib Pakarbudi, et al. Int J S Res CSE & IT. 2018 May-June; 3(5) : 732-746

[21] I. Schmidt, “The adoption of e-health services:
Comprehensive analysis of the adoption setting
from the user's perspective,” Health Policy and
Technology, pp. 1-16, 2015.

[22]1. v. d. Weerd, I. S. Mangula dan S.
Brinkkemper, “Adoption of software as a service
influence of

in Indonesia: Examining the

organizational  factors,” Information and
Management, pp. 1-57, 2016.
[23] H. Fulgencio, “E-Health for Developing

Countries: A Theoretical Model Grounded on
Literature,” researchgate, 2014.

[24]]. T. Ami-Narh dan P. A. H. WilliamS, “A
revised UTAUT model to investigate E-health
acceptance of health professionals in Africa,”
Journal of Emerging Trends in Computing and
Information Sciences, pp. 1383-1391, 2012.

[25] Kitchenham,
Systematic Literature Reviews
Engineering,” EBSE Technical Report, 2007.

[26] A. H. Ghapanchi dan A. Aurum, “Antecedents

to leave: A

“Guidelines for  performing

in Software

to IT personnel’s intentions
systematic literature review,” The Journal of

Systems and Softwar, p. 238-249, 2011.

[27] C. d. Grood, A. Raissi, Y. Kwon dan M. ]J.
Santana, “Adoption of e-health technology by
Journal of

physicians: a scoping review,”

Multidisciplinary Healthcare, pp. 335-344, 2016.
[28] A. K. JTha, C. M. Desroches, K. Donelan, S. R.
Rao, E. G. Campbell, T. G. Ferris, A. Shields, S.
“Use of
Electronic Health Records in U.S. Hospitals,”

Rosenbaum dan D. Blumenthal,

The new england journal of medicine, pp. 1-11,
20009.

[29] H. Ishijima, M. Mapunda, M. Mndeme, F.
Sukums dan V. S. Mlay, “Challenges and
opportunities for effective adoption of HRH
information systems in developing countries:

of HRHIS and TIIS in

Tanzania,” Human Resources for Health , pp. 1-

14, 2014.

national rollout

Volume 3, Issue 5, May-June-2018 | http:/ ijsrcseit.com

[30] D. Ludwick dan J. Doucette,

electronic medical records in primary care,”

“Adopting

International journal of medical informatics, pp.
22-31, 2009.

[31] R. Kaye, E. Kokia, V. Shalev, D. Idar dan D.
Chinitz, “Barriers and success factors in health
information  technology: A  practitioner’s

perspective,”

Marketing in Healthcare, pp. 163-170, 2010.

[32] J. V. Rajan, J. Moura, G. Gourley, K. Kiso, A.
Sizilio, A. M. Cortez, L. W. Riley, M. A. Veras

dan U. Sarkar, “Understanding the barriers to

Journal of Management &

successful adoption and use of a mobile health
information system in a community health
center in Sdo Paulo, Brazil a cohort study,” BMC
Medical Informatics and Decision Making , pp.
1-11, 2016.

[33] B. Hemsley, M. Rollo, A. Georgiou, S. Balandin
dan S. Hill, “The health literacy demands of
electronic personal health records (e-PHRs),”

Patient Education and Counseling Journal, pp. 1-
44, 2017.

[34] I. P. E. dan M. Toycan, “A Literature Review of
e-health Sector and Challenges in Nigeria,”
IEEE, pp. 145-149, 2016.

[35] S. N. Khalifehsoltani dan M. R. Gerami, “E-
Health

experiences  of

challenges, opportunities and

developing  countries,”
International Conference on e-Education, e-
Business, e-Management and e-Learning, pp.

264-268, 2010.
[36] D. M. Brennan dan L. M. Barkert, “Human
factors in the development and implementation

of telerehabilitation Journal of

Telemedicine and Telecare, pp. 55-58, 2008.
[37] M. Nilashi, H. Ahmadi, A. Ahani, R. Ravangard

dan O. b. Ibrahim, “Determining the importance

»
systems,

of Hospital Information System adoption factors
using Fuzzy ANP Malaysia,” Technological

Forecasting & Social Change, pp. 1-21, 2016.

[38] T. Shu, H. Liu, F. R. Goss, W. Yang, L. Zhou, D.
W. Bates dan M. Liang, “EHR adoption across

JE7VI —


Volume%203,%20Issue%203%20|%20March-April-2018%20
http://www.ijsrcseit.com/

Adib Pakarbudi, et al. Int J S Res CSE & IT. 2018 May-June; 3(5) : 732-746

China’s tertiary hospitals: A cross-sectional
observational study,” international journal ot
medical informatics, pp. 113-121, 2014.

[39] A. Jeyaraj, ]. W. Rottman dan M. C. Lacity, “A
review of the predictors, linkages, and biases in
IT innovation adoption research,” Journal of

Information Technology, pp. 1-23, 2006.
[40] L. G. Tornatzky dan K. J. Klein, “Innovation

Characteristics and Innovation Adoption
Implementation: A Meta-Analysis of Findings,”
IEEE

Management, pp. 28-45, 1982.

[41] P. Handayani, A. Hidayanto, A. Pinem, L
Sandhyaduhita dan 1. Budi,

“Acceptance Model of a Hospital Information

Transactions On Engineering

Hapsari, P.
System,” International Journal of Medical
Informatics, pp. 1-58, 2016.

[42] B. Jawhari, D. Ludwick, L. Keenan, D. Zakus dan
R. Hayward, “Benefits and challenges of EMR
implementations in low resource settings a state-
of-the-art review,” BMC Medical Informatics
and Decision Making, pp. 1-12, 2016.

[43] T. Postema, ]. Peeters dan R. Friele, “Key factors
influencing the implementation success of a

home telecare application,” international journal
of medical informatics , p. 415-423, 2012.

[44] S. P. Sood, S. N. Nwabueze, V. W. Mbarika, N.

Prakash, S. Chatterjee, P. Ray dan S. Mishra,
Medical
Comparing the Challenges in Developed and

“Electronic Records A  Review
Developing Countries,” Proceedings of the 41st
Hawaii International Conference on System

Sciences, pp. 1-10, 2008.

[45] P. Mansouri-Rad, M. A. Mahmood dan S. E.
Thompson, “Culture Matters: Factors Affecting
the Adoption of Telemedicine,” 46th Hawaii
International Conference on System Sciences,
pp. 2515-2524, 2013.

[46] F. S. Mair, C. Mayw, T. Finchw, E. Murrayz, G.
C. O’Donnell, P.
Wallacez dan O. Epstein, “Understanding the

Anderson, F. Sullivany,

implementation and integration of e-health

Volume 3, Issue 5, May-June-2018 | http:/ ijsrcseit.com

services,” Journal of Telemedicine and Telecare,
pp. 36-37, 2007.

[47] Y.-C. Li, I.-C. Chang, W.-F. Hung dan H.-K. Fu,
“The
Adoption of Mobile Nursing Technologies in

Critical Factors Affecting Hospital

Taiwan,” Proceedings of the 38th Hawaii
International Conference on System Sciences,
pp- 1-10, 2005.

[48] P. Young-Taek Park dan P. Jinhyung Lee,
“Factors Affecting Electronic Medical Record
System Adoption in Small Korean Hospitals,”
The Korean Society of Medical Informatics, pp.
183-190, 2014.

[49] D. S. R. Isabalija, K. G. Mayoka, D. A. S.
Rwashanac dan P. V. W. Mmbarika, “Factors
Affecting  Adoption,

Implementation and

Sustainability of Telemedicine Information
Journal of Health
Informatics in Developing Countries, pp. 299-

316, 2011.

[50] H. Yoon, J. Nah dan W. Chin, “Measuring End
User Satisfaction with Hospital’s Mobile Health

Systems in Uganda,”

System in Korea,” International Journal of u-
and e- Service, Science and Technology, pp. 21-
30, 2013.

[51] W. Currie, “Health organizations’ adoption and
use of mobile technology in France, the USA
and UK,” Procedia Computer Science, pp. 413-
418, 2016.

[52] F. Khatun, A. E. Heywood, P. K. Ray, A. Bhuiya
dan S.-T. Liaw, “Community readiness for
adopting mHealth in rural Bangladesh: A
qualitative exploration,” /nternational Journal ot
Medical Informatics, pp. 49-56, 2016.

[53] R. Hoque dan G. Sorwar,
Factors Influencing the Adoption of mHealth by
the Elderly: An Extension of the UTAUT
Model,”
Informatics, pp. 1-35, 2017.

[54] K. Alsulame, M. Khalifa dan M. Househ, “e-
health Arabia: Trends,

Challenges and Recommendations,” Enabling

“Understanding

International Journal of Medical

in Saudi Current

745 L—


Volume%203,%20Issue%203%20|%20March-April-2018%20
http://www.ijsrcseit.com/

Adib Pakarbudi, et al. Int J S Res CSE & IT. 2018 May-June; 3(5) : 732-746

Health Informatics Applications, pp. 233-236,
2015.

[55] M. Mohamed Khalifa, “Barriers to Health
Information Systems and Electronic Medical
Records Implementation,” dalam /International
Conference on Current and Future Trends of

Information and Communication Technologies
in Healthcare (ICTH), Jeddah, 2013.

[56] P. Handayani, A. Hidayanto, D. Ayuningtyas
dan I. Budi, “Hospital Information System
Institutionalization Processes in Indonesian
Public, Government-owned and Privately
Owned Hospitals,” International Journal of
Medical Informatics, pp. 1-48, 2016.

Volume 3, Issue 5, May-June-2018 | http:/ ijsrcseit.com 746



Volume%203,%20Issue%203%20|%20March-April-2018%20
http://www.ijsrcseit.com/

