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ABSTRACT

Introduction:

The evaluation of information systems by health care professionals is one
of the key factors for improving the acceptability and usability of systems.
Picture Archiving and Communication System (PACS) is the support for
more accurate diagnosis in the medical field. Therefore, the present study
aimed to determine the factors affecting the continuance of this system.

Material and Methods:
This is a descriptive-analytic cross-sectional study conducted in 2014. The
sample consisted of 200 PACS users (general practitioners, residents,
specialists and radiologists) in Faghihi and Nemazee hospitals of Shiraz
which selected by stratified random sampling. Data were collected using a
researcher-made questionnaire. To confirm the reliability of the
questionnaire, the Cronbach's alpha coefficient (84%) was used and 5
experts from health information management were used to confirm the
validity of the questionnaire. The data were analyzed using descriptive and
inferential statistics.

Results:
The study showed that in selected hospitals according to the model, the
highest correlation was found between the relationship between
expectation confirmation of and satisfaction (r=0.682; R2=0.465) and the
least correlation was related to the relationship between the expectation
confirmation and the compatibility (r=0.347; R2=0.120). Also, there was a
significant relationship between the level of education of users and the
continuance intention to use the PACS system (P=0.008). Radiologists have
the highest tendency to continue using the PACS system and the leastfavored were specialists.

Conclusion:
The results indicated that for continued use of information systems by
users and increase their satisfaction and the success of systems,
consideration of users' expectations, requirements and technical
requirements of systems to fit the system with the tasks of users before
implementing information systems is necessary and inevitable.
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INTRODUCTION
Although the adoption and use of intelligence
systems is essential in their success, the long-term

credibility of these systems depends on the
continued use of them-as opposed to initial use [1].
In addition, with the prolonged use of information
systems, users' behavioral performance becomes
more complicated than their initial performance [2].
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As a result, it is important to review the users'
behavior about the continued use of information
systems over time [3]. The continuance intention to
use the information system is one of the most
important indicators in the implementation, success
and continued use of the long-term information
system [1]. The inability or lack of continuance
intention to use the information system reflects the
poor system's usability [4]. Evaluation of
information systems at different stages of
development and its normal use is one of the key
factors for improving the acceptability and usability
of systems by health care professionals [5].
In today's medicine, imaging is one of the main
methods for diagnosis, and improving quality,
reducing costs and protecting their records will have
a perceptible impact on the overall performance of a
healthcare system.
For the first time in 1982 at the IEEE Medical
Imaging Conference, a system was introduced that
could store, display and transmit images and other
information, called the Picture Archiving and
Communication System (PACS). PACS is an
electronic system for the management of hospital
images [6].
The initial acceptance of electronic health systems
does not guarantee the benefits of these systems
(such as improving care and reducing costs) [7].
Studies have shown that if the information system
does not meet the needs of users, then the system
will be released even if its initial acceptance has
been successful. Therefore, researchers have found
that there is a need to understand "the user's
continuance intention to use the system" [4].
Several information technology evaluation models
have been proposed that demonstrate the intention
of users to behave in a particular system (acceptance
models) or their satisfaction from an implemented
system or future user behavior (continuance
intention to use). Some of them are including theory
of planned behavior, information systems success
model [8], technology acceptance model [9], unified
theory of acceptance and use of technology [10], the
expectations confirmation theory and continuance
intention to use information system [1].
In this study, we attempt to identify the
determinants of the continuance use of the PACS
system, which includes both the behavioral intention
of users and the system-specific PACS, and measure
the relationships between them. The evaluation
model used in this study was based on the
evaluation of the constructs in the expectation
confirmation model [1], the health information
technology post-adoption model [5], and the
information system success measurement model
[11].
The

most

important

factors
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affecting

the
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continuance use of the PACS after the combination of
the factors of the three models mentioned, is shown
in Fig 1, according to which the relationships in the
model will be measured.
Expectation Confirmation
This factor derived from the expectation
confirmation model is defined as a range of
individual beliefs that meet individual expectations
about the performance of a particular information
system [1].
User Support
Accessibility of the system when needed, system
help the user to understand and access system data,
user education by system [5].
System Compatibility
The use of an information system that meets all
aspects of the user's work, the user's habits and
behavior, and the organization of the user's work
[5]. Two factors are the user support and
compatibility of information systems derived from
the Health Information Technology Post-Adoption
Model, Palm et al Several studies have also
demonstrated the motivational role of user support
[12-14] and compatibility [13-17] of information
systems in developing the process of accepting and
expanding information technology in organizations.
Perceived Usefulness
This factor, derived from the Expectation
Confirmation Model, is defined as a degree that a
person considers using a specific system to enhance
his performance in the system for which it is
designed [18].
Satisfaction
This factor, derived from the expectation
confirmation model, is defined as an emotional state
and psychology that is defined by a cognitive
measure that is derived from the comparison of
performance and expectations [1].
User Quality
This factor derives from the information system
success measurement model. The user quality is
meant by the capabilities of the users that are
related to the acceptance and better use of the
technology, such as information abilities and
capabilities, interest and motivation, and training
[19].
Continuance Intention to Use
Bhattacherjee in 2001 defines the continuance
intention of information systems in the expectation
2
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confirmation theory as an individual's intention for
continued use of an information system (in contrast
to the use or initial acceptance). The continuance
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intention has a solid correlation with the actual
continued use of the information system [1].

User Support

Expectation
Confirmation

Perceived
Usefulness

Satisfaction

Continuance
Intention to Use

User Quality
System
Compatibility

Fig 1: Factors affecting the continuance use of the PACS system

MATERIALS AND METHODS
This descriptive-analytic study was conducted in
2014. The research community consisted of PACS
users (general practitioners, residents, specialists
and radiologists) in Faghihi and Nemazee hospitals
of Shiraz. The sample consisted of 200 PACS users
who were selected by stratified random sampling.
The data gathering tool was a researcher-made
questionnaire that was used to measure the factors
affecting the continued use of the PACS system
among users. The content validity of the
questionnaire was evaluated by 5 health information
management experts (managers and professors of
health information technology and medical
informatics teaching groups).
The questionnaire consisted of 33 questions of 5
options, which included 7 constructs of expectation
confirmation including 5 questions from the
standard questionnaire of the Bhattacherjee's
expectation confirmation model [1], the user
support including 6 questions from the Health
Information Technology Post-Adoption Model, Palm
et al, The compatibility included 6 questions from
the health information technology post-adoption
model [5], perceived usefulness including 5
questions from the standard questionnaire of the
Bhattacherjee's expectation confirmation model [1],
user quality including 3 questions from the
information system success measurement model
questionnaire [19], satisfaction consists of 3
questions from the standard questionnaire of the
Bhattacherjee's expectation confirmation model [1]
and the continuance intention to use include 5
questions from the standard questionnaire of the
Bhattacherjee's expectation confirmation model [1].
The questions were in closed format with five points
Likert scale (totally agree, agree, don’t mind,
disagree, and totally disagree).
Reliability of the questionnaire was calculated using
Iran J Med Inform, 2019; 8(1): e1

Cronbach's alpha coefficient (α=0.84). The data were
analyzed using descriptive statistics (frequency,
mean and standard deviation) and inferential
statistics (Independent t-test, ANOVA, Pearson
correlation coefficient and regression) and analyzed
by SPSS 22 software.

RESULTS
Out of the 179 respondents, 60.9% were male and
39.1% were female. More than 90% of respondents
were under the age of 40. Also, the majority of them
were residents (37.4%). 48% of respondents with a
work history of less than 2 years were related to the
PACS system. Only 36.9% of the respondents
participated in the PACS system training prior to the
implementation of the system, and 64.8% of them
did not consider the previous training of the PACS
system useful.
Table 1 shows the mean and standard deviation of
the main variables of the research. The quality of the
user with an average of 14.4 and the compatibility of
the PACS system with an average of 3.61 was the
lowest average scores from the viewpoint of PACS
users in Faghihi and Nemazee hospitals of Shiraz.
Fig 2 shows the correlation between the main
variables of research in the research community.
According to Fig 2, the existence of a direct and
positive relationship between all relationships is
confirmed at a significant level of 0.01, with the
highest correlation between the relationship
between the expectation confirmation and
satisfaction (r=0.682; R2=0.465) and the lowest
correlation between the expectation confirmation
and compatibility (r=0.347; R2=0.120). The
satisfaction's effect on the continuance intention to
use PACS system, from the point of view of users,
was more than their perceived usefulness of the
system. Also, among the factors affecting user
satisfaction, the PACS system compatibility had the
3
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least effect (All P-values <0.001).

continuance intention to use the PACS system,
according to which the relationships between
educational level variables (including radiologist,
general practitioner, residents and specialist) satisfaction, work history related to the systemSatisfaction and work history related to the systemcontinuance intention to use the PACS system are
not significant (P>0.05), while other relationships
are statistically significant (P<0/05).

Table 1: Average and standard deviations of the main
variables of the research

Main variables

Mean

Standard
deviation

Expectation Confirmation

4.008

0.5729

User support

3.7868

0.6226

System Compatibility

3.6145

0.6153

Perceived usefulness
User Quality
Satisfaction
Continuance intention to
use

4.0592
4.1471
4.0279

0.6574
0.5965
0.7748

3.8358

0.6820

Table 2 shows the relationships between
demographic variables with satisfaction and the

Based on the findings of the research, the opinions
average of radiologists regarding the continued use
of the PACS system were equal to 15.4, residents
3.95, general practitioners 3.83 and specialists 3.99,
indicating that radiologists had the highest tendency
to continue the PACS system and the specialists had
the least tendency.

User Support
R=0.516
R2=0.266

Expectation
Confirmation
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R=0.625, R2=0.390
R=0.524
R2=0.274

R=0.526, R2=0.277

R=0.682, R2=0.465

Perceived
Usefulness

R=0.453, R2=0.206

R=0.617
R2=0.380

Satisfaction

R=0.647
R2=0.418

Continuance
Intention to Use

R=0.601, R2=0.362
R=0.347, R2=0.120

R=0.452, R2=0.204

R=0.443, R2=0.196

User Quality
System
Compatibility

Fig 2: Correlation between main variables of research

DISCUSSION
Table 2: Relationship between demographic variables
with satisfaction and continuance intention to use the PACS
system

Variables
Gender
Age
Education
Experience
Training
before
using
Usefulness
of Training
before
using

Statistical
tests
Independent
t-test
ANOVA
Independent
t-test
ANOVA
Independent
t-test
Independent
t-test

User
Satisfaction
PACS
(P-Value)

continuance
intention to
PACS use
(P-Value)

0.006

0.001

0.092

0.087

0.426

0.008

0.668

0.928

0.0001

0.001

0.002

0.001
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The results indicate that there is a significant
relationship between user satisfaction and the
continuance intention to use the PACS system, which
is consistent with the results of Wang [20], Tabibi et
al [21], Hadji et al [22], Kim [23], Lee [24], Stone et al
[25], and Cheng [26].
Satisfaction of users is a key driver for their
willingness to use and adhere to and loyal to the
information systems. Satisfaction is one of the
important factors in the success of information
systems and indicates the efficiency, effectiveness
and appropriate productivity of systems.
From the perspective of users, the PACS system has
been able to improve the quality of decision-making,
increase the accuracy of clinical diagnosis and
reduce their workload in comparison with the use of
radiology stereotypes, and lead to their willingness
to use this system continuously. As the results show,
there is a significant relationship between perceived
4
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confirmation and satisfaction with the PACS system,
which is related to Hsieh and Wang [27], Hadji et al
[22], Kim [23], Lee [24], Stone et al [25], Cheng [26],
Palm et al [5], and Koo et al [28].
In the present study, expectation confirmation has
the greatest effect on satisfaction. Therefore, the
PACS system should be developed in such a way as
to meet the initial expectations and user
requirements in a satisfactory way, in order to
increase satisfaction and subsequently the
continuance intention to use the PACS system
because, according to Bhattacherjee [1], the level of
user satisfaction Mostly determined based on the
extent to which their expectations are confirmed,
therefore, system administrators' awareness of user
expectations
and
requirements
and
the
requirements of the system is an important and
fundamental issue that should be considered before
designing, implementing, and using users of a
system.
The results of this study confirm the significant
relationship between perceived usefulness and
satisfaction with the PACS system, which is
consistent with the results of Kulkarni et al [29],
Landrum et al [30], Tzeng et al [31], Wang [20], Pare
et al [32], Tabbi et al [21], Hadji et al [22], Lee [24],
and Cheng [26].
Most studies have shown that perceived usefulness
plays an important role in increasing the satisfaction
of users of information systems. In fact, the ability to
create and manage appropriate radiology images in
the PACS system in an easy way is one of the
important benefits of using this system. Clearly, in
this case, the PACS system will reduce the workload
of physicians and radiologists and add to their level
of
satisfaction.
As shown, there is a significant relationship between
perceived usefulness and the continuance intention
to use the PACS system.
The results of studies by Tabibi et al [21], Hsieh et al
[27], Hadji et al [22], Kim [23], Lee [24], Stone et al
[25] and Cheng [26] are consistent with the results
of this study.
The prominent effect of the perceived usefulness on
the continuance intention to use PACS system show
that the users of this system are result-oriented and
their incentive for use the system beyond its normal
use level is dependent on the system's usefulness.
Managers should be aware that the most important
issue in using a sophisticated system that has more
features and capabilities is to estimate the efforts of
users. This subject, about users’ continuance
intention to use shows the importance of the
perceived usefulness. In order to achieve better
results, managers should emphasize the userfriendly nature of the technology, in order to reduce
the user's stress and become more prepared for
Iran J Med Inform, 2019; 8(1): e1
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continuance to use the information systems. So
increasing the perceived usefulness through using
the user-friendly systems will increase the
willingness of users for continuance to use such
systems.
The results of this study indicate that there is a
significant
relationship
between
perceived
confirmation and perceived usefulness of the PACS
system. These results are consistent with the results
of Koo et al [28], Hsieh et al [27], Kim [23], Lee [24],
Stone et al [25], Palm et al [5] and Cheng [26].
The results of the research showed that there is a
significant
relationship
between
perceived
confirmation and PACS user support that is
consistent with the results of Palm et al [5].
The results of the research showed that there is a
significant
relationship
between
perceived
confirmation and PACS system compatibility that is
consistent with the results of Palm et al [5].
Perceived confirmation is a strong and relevant
determinant for each constructs i.e. perceived
usefulness, user support, and compatibility of the
PACS system and other information systems, which
put the analysis of the needs and expectations of
users in the center of success determinants of
information systems and should be given special
attention to the managers in the design and
development process of these systems. User’s
expectation confirmation after a direct effect on
perceived usefulness and user satisfaction indirectly
affects the continuance intention to use and success
of information systems.
The results of the present study confirm the
significant relationship between user support and
perceived usefulness of the PACS system, which is
consistent with the results of Palm et al [5].
The results of the present study confirm the
significant relationship between user support and
satisfaction of the PACS system, which is consistent
with the results of Palm et al [5].
As the results show, there is a significant
relationship between compatibility and perceived
usefulness of the PACS system, which is consistent
with the results of Mailet et al [33], Palm et al [5]
and Hu et al [15].
The results of this study confirm the significant
relationship between compatibility and satisfaction
of the PACS system, which is consistent with the
results of Palm et al [5]. In examining the results of
the above relations, there is a significant
relationship between the factors of user support and
compatibility and each of the perceived usefulness
and users' satisfaction factors. The user support and
the compatibility of information systems is one of
the technical factors of these systems that designers
and managers must pay special attention to design,
implementation and use of the system, because
5
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users' satisfaction is significantly affected by these
factors (users support and compatibility).
Health information technology (HIT) managers must
improve the capabilities of technical support,
training, system security and information privacy,
and the system's suitability to meet the needs and
tasks of users in an easy manner, in information
systems, and understand the needs that users
consider to improve their capabilities and their
specialized skills in using a system.
The results show that there is a significant
relationship between the user quality and their
satisfaction with the PACS system, which is in
agreement with the results of the research, Monem
et al [19]. The user quality is meant by those abilities
that are associated with the acceptance and better
use of the technology, such as information abilities
and capabilities, interest, and motivation. The user
quality is a strong stimulus to user satisfaction,
which can affect the success or failure of the
information systems.
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