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ABSTRACT
Article Info: : [ISTXTME One of the major challenges in the implementation of the Picture Archiving And Communica-
Received: 14 Apr 2022 : tion System (PACS) is the attitudes of physicians towards the system. This study aims to design and assess
Accepted: 25 Jun 2022 the psychometric properties of a questionnaire for identifying the factors affecting the acceptance and

Available Online:01Jan2023 use of PACS in Iran based on the Unified Theory of Acceptance and use of Technology (UTAUT).

¢ [YIETEEE This methodological study with cross-sectional design was conducted with the participation of
400 physicians working in hospitals affiliated to Isfahan University of Medical Sciences in 2019. Physicians
were selected by stratified random sampling method with the probability proportional to size procedure.
The questionnaire’s face validity, content validity, construct validity with exploratory factor analysis (EFA),
test-retest reliability with intraclass correlation coefficient (ICC), and internal consistency with Cronbach’s
alpha coefficient, were determined. The data were analyzed in SPSS.
ST The face validity was 1.51-3.4 and the content validity index and content validity ratio ranged
0.6-1 in all factors. Twelve factors including performance expectancy, effort expectancy, social influence,

Key words: facilitating conditions, computer self-efficiency, behavioral intention, technology optimism, problem solv-
Information systems, ing, rationalized decision-making, horizontal integration, vertical integration, and presentation of health
Radiology, Technol- services to clients were extracted by conducting EFA, which explained 67.86% of the common variance.
ogy assessment, © Cronbach’s alpha was obtained 0.92 and the ICC was 0.86 .

Psychometrics, The designed questionnaire has good validity and reliability. It is recommended as a valid tool
Questionnaire  to evaluate the factors affecting the acceptance and use of PACS in Iran.
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Extended Abstract

Introduction

he Picture Archiving And Communica-

tion System (PACS) has enabled the op-

timal management of medical images in
hospitals by using digital imaging methods and storing,
transferring, displaying and retrieving images. Howev-
er, one of the important challenges in the establishment
of this system is the attitudes of physicians, as the main
users of this system, towards it. Based on the Unified
Theory of Acceptance and use of Technology (UTAUT),
four main factors determine the behavioral intention of
people to use a technology which are: performance ex-
pectancy (The user’s perception of the usefulness of a
technology in his job performance), effort expectancy
(Ease of use of technology by the user), social influence
(effect of coworkers’ belief in using a technology on the
user), and facilitating conditions (effect of technical and
organizational infrastructure). The present study aims to
design and validating a questionnaire for the evaluation
of factors affecting the acceptance and use of PACS by
Iranian physicians using the UTAUT. In this study, the
UTAUT model was developed; in addition to the four
main factors, following factors were added: Computer
self-efficacy (user’s ability to use computer) as the main
factor, the intention to use PACS as the dependent factor,
technology optimism as a mediating factor, and five key
constructs of problem solving (analyzing the cause of
various problems and solving them by PACS), rational-
ized decision-making (improving decision making pro-
cesses and explaining the reasons for making decision
based on the PACS), horizontal and vertical integration
(coordinating work activities with coworkers and other
specialists by using the PACS), and providing health
services to clients.

Methods

This is a methodological study with a cross-sectional
design conducted in 2019 in two stages: questionnaire
design and validity and reliability assessment. The study
population consist of 400 physicians (radiologist, gen-
eral practitioner, resident, specialist, fellow doctor, and
super-specialist) working in six hospitals affiliated to
Isfahan University of Medical Sciences, in Isfahan, Iran
including Noor & Hazrat Ali Asghar, Al-Zahra, Kashani,
Imam Hossein, Chamran, and Amin. Participants were
selected by stratified random sampling method with the
probability proportional to size procedure. The crite-
rion for entering the study was the use of PACS. Non-
physician users or physicians with no PACS use were
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excluded from the study. After examining the tools that
have been designed based on the UTAUT in various
studies, the localized questionnaire from Hajhir et al.’s
study was used as the basis, which had 90 items, exclud-
ing 8 demographic items. The qualitative face validity of
the questionnaire was determined with the participation
of 15 physicians from the target group, health informa-
tion technology professors, and information technology
specialists from Isfahan University of Medical Sciences.
The quantitative face validity using the item impact
score was determined with the participation of 20 phy-
sicians from the target group. The content validity was
determined with the participation of 15 health informa-
tion technology professors and information technology
specialists from Isfahan University of Medical Sciences
and by calculating the content validity ratio (CVR) and
content validity index (CVI). The construct validity was
determined with the exploratory factor analysis (EFA)
and with the participation of the entire target group. The
reliability was determined with test-retest method and
calculating intraclass correlation coefficient (ICC), and
internal consistency was measured by calculating Cron-
bach’s alpha coefficient with the participation of 30 phy-
sicians from the target group. The data was analyzed in
SPSS software, version 20.

Results

In this study, 61.8% of the study population were male.
Most of them (78%) were studying in the field of resi-
dency, and had a work experience of <10 years (88%).
About half of the study population included physicians
aged 30-39 (47.3%). Radiologists made up the majority
of the study population (20%). Most of the physicians
had al10-20 years (94.7%) of experience working with
computers and <10 years (97%) of experience work-
ing with PACS. Evaluation of face validity by qualita-
tive and quantitative methods and evaluation of content
validity led to the removal of a number of items. The
face validity was between 1.51 and 3.4, and the content
validity index and the content validity ratio in all fac-
tors were between 0.6 and 1. With EFA, 12 factors were
extracted including performance expectancy, effort ex-
pectancy, social influence, facilitating conditions, com-
puter self-efficacy, behavioral intention, technology op-
timism, problem solving, rationalized decision-making,
horizontal integration, vertical integration, and provid-
ing health services to clients with 7.5, 7.1, 3.6, 6.2, 3.4,
6, 8.5, 3.8, 6.3, 4, 8.1 and 3.2% of the total variance,
respectively that explained 67.86% of the common
variance. Finally, 53 items were included in 12 factors.
Cronbach’s alpha was 0.92 and the test-retest reliability
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using the ICC was 0.86 in all samples, which indicated
the high reliability of the questionnaire.

Discussion

This study was conducted to design and validate a
questionnaire to evaluate factors affecting the accep-
tance and use of PACS by Iranian physicians using the
modified model of the UTAUT. The diversity of the re-
search environment, which included six hospitals led to
more dynamics of the study population. This allowed
us to benefit from the opinions of many physicians to
develop the questionnaire. In addition, we did not only
used one type of designed PACS; the use of four types
of PACS from four national companies was examined in
the hospitals. The

Questionnaire included 8 items surveying demograph-
ic characteristics and 53 items related to performance
expectancy, effort expectancy, social influence, facili-
tating conditions, computer self-efficacy, behavioral
intention, technology optimism, problem solving, ratio-
nalized decision-making, horizontal integration, vertical
integration, and providing health services to clients. The
difference between this study and similar studies was the
difference in the study information systems, the research
environment, the study population, and in the constructs
of the UTAUT. The designed questionnaire has good va-
lidity and reliability and is recommended as a valid tool
for predicting and evaluating factors affecting the adop-
tion and use of PACS by Iranian physicians.
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