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Abstract:

BACKGROUND: The successful application of the information systems in the health-care domain
requires a reasonable recognition of the factors affecting the acceptance and use of such systems.
The study aimed to investigate the factors affecting the acceptance and use of an integrated health
system (IHS) in Isfahan primary health centers.

MATERIALS AND METHODS: It was an applied and descriptive—analytical survey conducted in
Isfahan, Iran. Research population included all IHS’s users in the health centers no. 1 and 2 of
Isfahan city from which a sample of 320 individuals were selected in total. Data were collected using a
questionnaire developed based on the Unified Theory of Acceptance and Use of Technology model.
Data were analyzed using partial least squares (PLS) method and SmartPLS software.

RESULTS: The users’ behavioral intention to use the IHS system was influenced by performance
expectancy, effort expectancy, and social influence, but it was not significantly related to facilitating
conditions. Behavioral intention to use the IHS also had a significant relationship with the use of
system. Furthermore, performance expectancy was the most important predictor.

CONCLUSIONS: According to the findings, if the system users perceive the positive role of system
in performance improvement, its convenience to use, and positive attitude of others toward it, their
willingness to accept and use system will increase. Furthermore, it was important for the users that
the system helps them in resolving their daily work-related problems and making rational decisions.
Keywords:

Integrated health system, primary health care, Unified Theory of Acceptance and Use of Technology

in the primary health centers, hospitals,
and other health-care centers.” The latest
project implemented in Iran in the field
of EHRS is integrated health system (IHS)
entitled “SIB” launched from 2015 in all the
medical universities throughout the country
in line with implementing the Health Sector
Reform Plan. As the most significant plan in
the health-care section, it was implemented
in 2016 in all the primary health-care centers
throughout Iran.P! This web-based system
in use in the primary health-care centers
has been specifically designed for collecting

Introduction

long with the rapid progress of the

health information system technologies
during the recent years, implementing and
using various versions of these technologies
has increased in the medical health-care
organizations and centers.!'l As the most
significant and complex information
technology in the health domain, the
electronic health record system (EHRS)
has allowed better servicing to the patients
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and processing the health-related information of various
age groups previously recorded in the paper forms and
maintained in the health center’s family record."!

Due to the complexity of the health-care environment,
the implementation of EHRS is not always successful.l!
It is estimated that these systems either are abandoned
in about 40%-70% of the cases or fail somehow.[*7]
Since the failure of EHRS may bring in some negative
effects on services and care provision® incurring huge
costs to the health system, it is necessary to take the
necessary measures to avoid the system failures.”” Lack
of acceptance and use of the information systems by the
users or their resistance toward the adoption of new
systems have been identified as the most significant
reasons for the failure of information systems.'"'4 As a
result, paying due attention to the factors affecting the
acceptance and use of EHRS by the users is of particular
significance.' Till now, numerous studies have tried
to explore the factors affecting the acceptance and use
of the information technologies using various models
and theories.!"! The Unified Theory of Acceptance and
Use of Technology (UTAUT) is one of the newest and
most efficient theories introduced by Venkatesh et al.l'*]
in 2003 obtained from the integration of eight different
models and theories on the technology acceptance. It has
been applied in different areas including health care.'!
UTAUT’s variables include performance expectancy,
effort expectancy, and social influence and facilitating
conditions determining the behavioral intention to use
the technologies.['”! Performance expectancy refers to
what extent one person perceives the usability of one
technology such as information system promoting his/
her performance and assisting him /her in obtaining the
desirable professional interests.['”! By definition, effort
expectancy refers to the degree of perceived ease when
using a system while the social influence is defined as one
person’s belief regarding the effect of important users’
perception of the system determining using or not using
a technology.' Finally, facilitating conditions can be
defined as to what degree one person believes that the
organizational and technical infrastructures required for
supporting the system use are available.' In this study,
besides the UTAUT model’s variables, the variable of
system use has been studied from two aspects of problem
solution and rational decision-making based on Doll and
Torkzadeh'’s study."®!

It is hoped that this study makes the managers and
policy makers in the field of health information systems
aware of the importance of paying attention to the factors
influencing the acceptance and use of the information
systems by the users in the health-care organizations and
centers. Furthermore, since the IHS is in its early stages
of evolution, this study tried to present some strategies
for motivating the users to accept and use this system.

2

Materials and Methods

This study was conducted using an applied and
analytical survey research method. Research population
consisted of IHS’s users in the health centers no. 1 and
2 in Isfahan city covering 1484 and 1261 individuals,
respectively. Using Krejcie and Morgan Table, the sample
size was found to be 320 individuals. In the next step,
proportionate stratified random sampling method was
used and a sample of 140 and 180 respondents were
selected from health centers no. 1 and no. 2, respectively.
The questionnaire used for evaluating the variables
was adopted from the articles published in the reputed
international journals [Table 1].

It was designed based on two separate sections: the first
section included seven items covering the demographic
information of the research population including the
age, gender, education, job experience, experience
associated with using IHS, the category of the IHS users,
and experience in working with the system. The second
section was devoted to the items regarding different
variables of the research model categorized in the
following way: 7 items for the performance expectancy,
6 items for the effort expectancy, 6 items for the social
influence, 11 items for the facilitating conditions, 6 items
for the behavioral intention to use, and 15 items for the
system use (9 items for problem solution and 6 items
for rational decision-making). The second section of the
questionnaire was formatted into 5-point Likert scale.

The content validity of the questionnaire was confirmed
by pooling the ideas of five academic members of the
health information management and two information
technology experts from the Isfahan province’s
Health Deputy. The construct validity was assessed
using confirmatory factor analysis while its reliability
was estimated using Cronbach’s alpha. To assess
the construct validity, three measures of composite

Table 1: The validity and reliability of the research
questionnaire

Variable Resource Cronbach’s AVE CR
alpha
Performance 15, 27 0.93 0.70 0.94
expectancy
Effort expectancy 15, 23 0.88 0.62 0.91
Social influence 15, 26 0.82 0.53 0.87
Facilitating 15, 22, 23, 0.87 0.53 0.90
conditions 26
Behavioral 23,27 0.99 0.83 0.97
intention to use
System use
Problem solution 18 0.96 0.76 0.97
Decision-making 0.97 0.86 0.97
General 0.98 0.75 0.98

AVE=Average variance extracted, CR=Composite reliability
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reliability, the average variance extracted, and factor
loading were used. The composite reliability and average
variance extracted exceeded the minimum required
values [Table 1] while the factor loadings obtained for
all the items related to the facilitating conditions were
found to be over 0.6, except items no. 1, 2, and 10. These
items were below 0.6; hence, they were omitted from the
model. The Fornell-Larcker index was satisfied in this
study. Hence, the convergent and divergent validity were
confirmed implying the acceptable construct validity
of the questionnaire [Table 2]. To test the hypotheses,
the partial least squares method and SmartPLS 2.0
M3 software (2005, Version for windows, Hamburg;:
SmartPls, http:/ /www.smartpls.de) were used.

Results

The findings of the study on the demographic section
revealed that 85.6% of the IHS’s users were female
while 14.4% were male. The age range of 4049 (39.6%)
years and over 50 years old (11.2%) were the highest
and lowest age range of the participants under study,
respectively. The B.A. degree (48.4%) and a job experience
over 21 years (38.7%) had the highest frequency while
diploma (5.9%) and a job experience of 11-15 years
(11.8%) had the lowest frequency. The majority of the
IHS’s users were the health technician (49.1%) while the
lowest were the receptionists (4.7%). The highest and
lowest work experience with the system was found to be
5-8 months (60.9%) and 1-4 months (15%), respectively.
In total, 76.9% of the IHS’s users had the experience of
working with computer [Table 3].

The test results of the hypotheses indicated that all
the hypotheses except the relationship between the
facilitating conditions and behavioral intention to use
were statistically significant at significance level of
0.001. Hence, the relationship between the facilitating
conditions and willingness to use the system was
not significant. As a result, this hypothesis was
rejected [Table 4].

Discussion

Among the various factors including the organizational,
technical, and human factors influencing the success or
failure of the health information systems,”! the human
factors — the acceptance and use of the system by the
health-care providers, in particular — play a key role in
the success of these systems in the typical and complex
health-care environment. Accordingly, it must be
given special attention by the policy makers in the health
information technology field. Given the significance of
the subject of the study, this research tried to explore the
factors affecting the acceptance and usage of the IHS from
the users’ perspective using the UTAUT model. As per
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Table 2: Fornell-Larcker’s criteria
No Variables 1 2 3 4 5 6 7 8
1 Rational 0.75
decision-making
2  Effort expectancy 0.49 0.39

3  Facilitating 0.42 0.32 0.28
conditions

4 Behavioral 0.61 0.27 0.24 0.69
intention to use

5 Performance 0.58 0.37 0.20 0.50 0.50
expectancy

6 Problem solution 0.65 0.38 0.28 0.62 0.40 0.58
Social influence 0.55 0.32 0.21 0.62 0.46 0.58 0.28
8 System use 0.65 0.31 0.27 0.64 0.31 0.57 0.27 0.56

~

Table 3: Research demographic data
Demographic features

Frequency (%)

Gender
Female 274 (85.6)
Male 46 (14.4)
Age
Below 30 67 (20.9)
30-39 90 (28.1)
40-49 127 (39.6)
Above 50 36 (11.2)
Education
Diploma 19 (5.9)
Associate’s degree 65 (20.3)
B.A 155 (48.4)
M.A 27 (8.4)
Ph.D 54 (16.9)
Work experience (year)
1-10 116 (36.2)
11-15 38 (11.8)
16-20 42 (13.1)
Over 21 124 (38.7)
Experience in working with the IHS (month)
1-4 48 (15)
5-8 195 (60.9)
9-12 77 (24.1)
Category of IHS users
General physician 52 (16.1)
Midwifery 55 (17.2)
Health technicians 157 (49.1)
Receptionist 15 (4.7)
Nutritionist 21 (6.6)
Mental health expert 20 (6.3)
Experience in working with computer
Yes 246 (76.9)
No 74 (23.1)

HIS=Integrated Health System

the obtained results, the behavioral intention to use the
IHS system is influenced by three variables including the
performance expectancy, effort expectancy, and social
influence with the performance expectancy recognized
as the most important predictor of the users’ behavioral
intention to use the IHS system.
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Table 4: The results on the research hypotheses

Hypotheses Path t Result
coefficient

Performance expectancy 0.44 6.70 Confirmed

— behavioral intention to use

Effort expectancy 0.18 3.70 Confirmed

— behavioral intention to use

Social influence 0.18 2.68 Confirmed

— behavioral intention to use

Facilitating conditions — 0.09 1.22 Rejected

behavioral intention to use

Behavioral intention to use 0.63 16.78 Confirmed

— system use

The performance expectancy was significantly related
to the behavioral intention to use the IHS system.
This result was found to be in line to that reported in
Goudarzvand Ghegini and Esmaeili, Jahanbakhsh and
Nazemi, Kijsanayotin et al., Holtz and Krein, and Hoque
and Sorwar.?! In general, the previous literature has
provided some evidence on the positive role of the
information systems in promoting the efficiency and
effectiveness of the personnel in the organizations.
Hence, if the system users perceive that this system may
enhance their job performance satisfying their desirable
interests, their willingness to use the system will certainly
be increased.! As this study indicated, if the IHS
succeeds to improve the job performance and efficiency,
accelerate the functions fulfillment, and increase the
health services quality, the behavioral intention to use the
system will increase. As a result, performance expectancy
is the most important predictor of the behavioral
intention to use the IHS. A lot of the previous studies
have identified the performance expectancy as the most
significant predicting variable of the behavioral intention
to use the information systems. 162222l

A statistically significant relationship was observed
between the effort expectancy and behavioral
intention to use the IHS. The results reported by
Sharifian et al., Kijsanayotin et al., Phichitchaisopa and
Naenna (2013), and Ifinedo"'%?2%! conformed to the
results of this study. The IHS users believed that the
behavioral intention to use the system will increase
where working with the system is easier and the system
has a higher level of conformity with their work practices.

As per the obtained results, there was a statistically
significant relationship between the social influence and
behavioral intention to use. This result conformed to
the results obtained in the studies of Jahanbakhsh and
Nazemi, Sharifian et al., Kijsanayotin et al., and Holtz and
Krein."22%1 The positive perception of the important
individuals can serve as an effective motivating factor
for the care providers such as colleagues increasing their
intention to accept and use the system.!'®! As Venkatesh
etal. argued, when using the system is compulsory for the

4

users, the social influence would play an important role
in increasing their willingness to use these systems.*”!
The IHS users have the same idea.

Opposed to other variables, the facilitating conditions
did not have a statistically significant relationship with
the behavioral intention to use the IHS. The results
are in line with the results reported in the studies of
Love, Zuiderwijk ef al., and Hoque and Sorwar.?/%
The level of significance of the facilitating conditions
varies for different information systems. Numerous
studies have shown that given the involvement of more
significant factors such as performance expectancy,
effort expectancy, and social influence, the facilitating
conditions cannot be regarded as a good predictor for
the behavioral intention to use.””! Some users in this
study believed that taking some effective measures such
as increasing the technical and organizational support,
continuous upgrading of the software and resolving the
software-related problems, holding educational courses,
providing access to the system operation manual, and
increasing the internet speed will result in an increase
in the willingness to use the system. Despite such belief,
most of the participants in the study regarded the other
factors incorporated into the model (performance
expectancy, effort expectancy, and social influence)
more important in increasing their willingness to use
the IHS system.

As for this study, the behavioral intention to use was
significantly related to using the system for problem
resolving and rational decision-making. There is also
some evidence implying that the behavioral intention
to use acts as a strong predictor of the technology
use.[5212226] However, in these studies, the variable of
system use has been examined in general ignoring its
possible varied reasons. Although Kijsanayotin et al. in
their research explored different dimensions of using
the system such as use frequency, care and reporting,
administration, and communications,”” they did not
take into account some other main dimensions such
as problem solution and decision-making. These two
variables were touched upon in this study. Information
system allows the problem solution and rational
decision-making. The system will allow analyzing the
underlying reasons of the problems and finding efficient
solutions for them. To put it differently, the system
enables the personnel to present obvious and rational
explanations based on the available evidence. This in
turn will facilitate their decision-making to overcome
their daily problems. The more the system enhances the
functionality of the personnel in these domains, the more
the personnel will have motivation to use the system. As
a result, system use is a complex concept which must be
approached multidimensionally. As per the findings of
this study, the users expected that IHS system assists
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them in finding the best problem solution approach,
analyzing the different medical health-care situations
and gaining a better understanding of the health
events and making more rational decisions. Accelerating
the decision-making processes, justifying the underlying
reasons of the decisions, and improving the effectiveness
of the decisions and the management and control of the
job functions were among the other expectations. As
per the users’ perspective, this system had succeeded to
satisfy such expectations to a very low degree making
their more serious consideration a necessity.

Conclusions

According to the results of this study, the positive
perception of the IHS users of the role of the system
in the performance improvement and the perceive
convenience of working with the system will increase
their behavioral intention to use. In addition, when their
colleagues and peers, who influence their decisions,
show a positive attitude toward the system, the user
intention to accept and use the system will accordingly
increase. The significant relationship observed between
the behavioral intention and using IHS for the problem
solution and rational decision-making purposes implies
the criticality of the system capability in resolving the
daily work problems and making correct, rational, and
timely decisions for the users. In fact, such features will
motivate the users to use it more efficiently. It seems that
a large number of health information system projects
in Iran are being implemented without giving due
consideration to these factors leading to system failure.
Hence, to increase their success rate, these factors must
be taken into account by the respective authorities
involved in the design and implementation process of
systems in the Health Ministry as well as the Health
Deputy Office.
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