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Abstract
Background and aim: The picture archiving and communication system (PACS) is a healthcare system
technology which manages medical images and integrates equipment through a network. There are some theories
about the use and acceptance of technology by people to describe the behavior and attitudes of end users towards
information technologies. We investigated the influential factors on users’ acceptance of PACS in the military
hospitals of Tehran.
Methods: In this applied analytical and cross-sectional study, 151 healthcare employees of military hospitals who
had experience in using the PACS system were investigated. Participants were selected by census. The following
variables were considered: performance expectancy, efforts expectancy, social influence, facilitating conditions
and behavioral intention. Data were gathered using a questionnaire. Its validity and reliability were approved by a
panel of experts and was piloted with 30 hospital healthcare staff (Cronbach's alpha =0.91). Spearman correlation
coefficient and multiple linear regression analysis were used in analyzing the data.
Results: Expected performance, efforts expectancy, social impact and facilitating conditions had a significant
relationship with behavioral intention. The multiple regression analysis indicated that only performance
expectancy can predict the user’s behavioral intentions to use PACS technology.
Conclusion: Performance and effort expectancies are quite influential in accepting the use of PACS in hospitals.
All healthcare personnel should become aware that using such technology is necessary in a hospital. Knowing the
influencing factors that affect the acceptance of using new technology can help in improving its use, especially in
a healthcare system. This can improve the offered healthcare services’ quality.
Keywords: PACS; Technology acceptance; Performance expectancy; Effort expectancy; Social influence

1. Introduction
Using information technology in a healthcare system can improve healthcare quality (1), its costs, self-care
management and treatment outcomes (2). Still, several studies have indicated that hospital personnel do not easily
accept new information technologies. Consequently, the services’ quality is not at its highest possible standard and
patients confront many problems during their treatment process which makes them unsatisfied with the healthcare
system (3). The picture archiving and communication system (PACS) is a healthcare system technology. It is a
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medical image management information system which manages medical images and integrates equipment through a
network. Such systems allow storage of digital images in a database. Then it retrieves images using a file
management server which can be transmitted to computer networks to be displayed in different resolutions. Such
images can be analyzed and processed as a reference for medical treatment. Currently, PACS is becoming a standard
component for radiology or hospital information system (4). It has made possible the storage management of images
easier for healthcare organizations (5). New technologies are sometimes easily accepted in healthcare organizations
to improve service quality and efficiency (5). Although PACS has fundamentally changed healthcare organizations,
it has proven to be a real challenge for many of them (6, 7). Overcoming healthcare personnel’s resistance in using
technology and increasing its acceptance can be an obstacle to successful implementation of new technologies, such
as PACS (6, 8, 9). Although the benefits of using information technology are well documented, assessments of
healthcare professionals’ satisfaction of using it have proven otherwise, indicating differences of opinions (10).
Implementing the best and most expensive information technology in a healthcare delivery system will be inefficient
if it is resisted by the users (4, 5, 10). Since extensive application of information technology in healthcare delivery
systems can influence financial allocations, human factors such as users’ acceptance will be of vital importance (9).
In this regard, a commonly used system to implement and better enforce an information technology system is the
information technology acceptance model. It can be used before or during execution of a new information system, to
measure its level of acceptance among the target population. Indeed, these models illustrate implementation of
information technology processes by assuming the factors that would draw together or independently predict their
success in implementation (11). Thus, measuring acceptance is of great help in successful implementation of a
system (12). Several models have been developed to study information technology acceptance, including: the task-
technology fit model, theory of acceptance model, the unified theory of acceptance and use of technology, theory of
reasoned action, theory of planned behavior and innovation diffusion (13). The unified theory of acceptance and use
of technology integrates eight user acceptance models which are: theory of reasoned action, theory of planned
behavior, theory of acceptance model, innovation diffusion theory, motivational model, personal computer
utilization model, social cognitive theory, and a model combining the technology acceptance model and theory of
planned behavior. Each of these models has an intention to determine technology use by some dependent variable.
The unified theory of acceptance and use of technology aims to explain users’ intentions to use an information
system and their usage behavior. This theory has four main variables: performance expectancy, effort expectancy,
social influence, and facilitating conditions. They are direct determinants of behavioral intention or actual use (14).
Performance expectancy is the degree to which an individual believes that using the system will help him or her to
gain something in job performance. Effort expectancy is the extent of convenience perceived for using a system.
Social influence is the degree to which an individual perceives that important others believe he or she should use the
new system (14-17). Facilitating conditions refer to the extent to which an individual perceives that technical and
organizational infrastructures are required for using a system (12, 14, 18). Behavioral intention is the possibility of a
user using technology or a person's mental intention to do it. If a person uses a technology, it is called actual use
(15). There is a positive relationship between the effectiveness of technology and its acceptance by the users. If
potential users of a technology show resistance to its use, then the desired objectives cannot be achieved (18). In this
study, we assessed the effective factors that influence the acceptance of PACS among healthcare employees of
military hospitals of Tehran.

2. Material and Methods
This applied analytical and cross-sectional study was conducted in 2016. The study population consisted of 151
healthcare personnel that used PACS to do their tasks in five military hospitals of Tehran. We used the unified
theory of acceptance and use of technology to identify factors that influence the studied users’ acceptance of PACS.
Data were gathered using a researcher-made questionnaire. To make the questionnaire more appropriate for this
research, articles related to unified theory of acceptance and use of technology model were reviewed. The following
variables were considered in this study: performance expectancy, efforts expectancy, social impact, facilitating
conditions and behavioral intention. The questionnaire was divided into two parts. The first part included
demographic information, which was age, sex, education, work experience, names of organization and hospital
(seven items). Items of the second part were in six sub-sections: performance expectancy, effort expectancy, social
influence, facilitating conditions, behavioral intention, and actual use. In all, 27 items were adapted from Davis
questionnaire and resources related to the integrated model of acceptance and use of information technologies. The
responses were graded as a 5-point Likert scale (from completely disagree to completely agree). Before distributing
the questionnaire to the participants, its validity was confirmed by a panel of experts and its reliability was
calculated by a pilot study on 30 hospital healthcare personnel using Cronbach’s alpha (α = 0.91). The data were
analyzed in two parts using descriptive and inferential statistics. Descriptive statistics were used for demographic
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data and their results were presented as tables designed with Microsoft Excel software version 2010. Inferential
statistics were used to investigate research questions and to determine the relationship between the variables. The
studied variables were analyzed by Shapiro-Wilk test with a non-parametric Spearman correlation test because of
the non-normal distribution of data. Multiple linear regression analysis was used hierarchically to identify
explanatory variables of behavioral intention. The statistical package for social sciences (SPSS) software version 17
(Chicago, IL, USA) was used for data analysis.

3. Results
Most of our participants (63.6%) were male. Most (39.1%) were in the 31 to 40 years old age group. In total, 51%
had a master’s degree. Most (58.9%) were assigned as radiologists. Most of our participants (72.2%) had less than
five years of experience in working with PACS and most of them (28.5%) worked 3 or 4 days a week with this
system (Table 1).

Table 1. Demographics of the studied healthcare personnel
Variables Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Total

n % n % n % n % n % n %
Sex Women 15 51.7 14 41.2 10 25.0 4 25.0 12 37.5 55 36.4

Men 14 48.3 20 58.8 30 75.0 12 75.0 20 62.5 96 63.6
Excluded for not
responding to
questionnaire

2 6.9 2 5.9 0 0 0 0 0 0 4 2.6

Age (years) <30 2 6.9 10 29.4 10 25.0 1 6.3 8 25.0 31 20.5
30-40 14 48.3 8 23.5 16 40.0 9 56.3 12 37.5 59 39.1
40-50 7 24.1 6 17.6 6 15.0 3 18.8 4 12.5 26 17.2
>50 1 3.4 0 0 3 7.5 0 0 1 3.1 5 3.3
Not specified 5 17.2 10 29.4 5 12.5 3 18.8 7 21.9 30 19.9

Educational level Associate Degree 4 13.8 4 11.8 4 10.0 2 12.5 4 12.5 18 11.9
Bachelor Degree 4 13.8 18 52.9 23 57.5 11 68.8 21 65.6 77 51.0
Master Degree 0 0 2 5.9 6 15.0 2 12.5 4 12.5 14 9.3
General Practitioner 15 51.7 0 0 0 0 0 0 0 0 15 9.9
PhD 5 17.2 1 2.9 7 17.5 0 0 3 9.4 17 11.3
Not Specified 1 3.4 9 26.5 0 0 1 6.3 0 0 11 6.6

Occupation Dentist 21 72.4 0 0 0 0 0 0 0 0 21 13.9
Nurse 1 3.4 16 47.1 0 0 0 0 8 25 25 16.6
Radiology technician 4 13.8 7 20.6 40 100 16 100 22 68.8 89 58.9
Social worker 0 0 7 20.6 0 0 0 0 0 0 7 4.6
Anesthesiologist 0 0 1 2.9 0 0 0 0 0 0 1 0.7
Other 1 3.4 0 0 0 0 0 0 0 0 1 0.7
Emergency physician 0 0 1 2.9 0 0 0 0 2 6.2 3 6.2

Work experience
with PACS (year)

<5 22 75.9 22 64.7 26 65.0 14 87.5 25 78.1 109 72.2
5-10 1 3.4 5 14.7 11 27.5 1 6.3 4 12.5 22 14.6
10-15 0 0 0 0 0 0 0 0 2 6.3 2 1.3
Not specified 6 20.7 7 20.6 3 7.5 1 6.3 1 3.1 18 11.9

Number of days
per week working
with PACS

None 1 3.4 2 5.9 2 5.0 4 25.0 2 6.3 11 7.3
1-2 7 24.1 11 32.4 6 15.0 1 6.3 1 3.1 26 17.2
3-4 3 10.3 10 29.4 19 47.5 3 18.8 8 25.0 43 28.5
5-6 7 24.1 3 8.8 5 12.5 1 6.3 8 25.0 24 15.9
7 9 31.0 7 20.6 7 17.5 6 37.5 13 40.6 42 27.8
Not specified 2 6.9 1 2.9 1 2.5 1 6.3 0 0 5 3.3

The Shapiro-Wilkin test showed that the variables were not distributed normally. So Spearman’s correlation
coefficient was used to examine the relationships between variables (Table 2). All variables had a positive,
significant correlation with behavioral intention. The highest correlation coefficient belonged to performance
expectancy (p<001, r=0.56) and the lowest correlation coefficient belonged to facilitating conditions (p<0.01,
r=0.232). The hierarchal multiple linear regressions were used to determine the variables’ roles in predicting
behavioral intention. PACS which was an influential grounded variable was coded as four dummy variables, and
entered the regression equation in the first block. Performance expectancy, effort expectancy, social influence and
facilitating conditions entered the regression equation as the second block in a stepwise manner. Performance
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expectancy was the only significant variable of the second block that entered the regression equation (Table 3).
Using PACS determined 13% of the behavioral intention variance (p<0.001). Performance expectancy determined
47.6% of behavioral intention variance (p<0.001). Standardized regression coefficient of performance expectancy
was B=0.72 (p<0.001, t=13.0). Squared adjusted correlation of regression model was 0.59 (p<001, F=43.04).

Table 2. Studied variables correlation with behavioral intention
Variable Correlation p-value
Performance
expectancy

0.56 0.001

Effort expectancy 0.454 0.001
Social
influence

0.353 0.001

Facilitating
condition

0.232 0.004

Using PACS 0.362 0.001

Table 3. The main outcomes of multiple linear regressions of the studied variables
Variable R2 F Freedom degree 1 Freedom degree 2 P value
Frequency of Using PACS 0.13 5.266 4 141 0.001
Performance expectancy 0.476 169.059 1 140 0.001

* Justified R2 = 0.59; F = 43.04; P < 0.001

4. Discussion
This study investigated the influencing factors of accepting the use of PACS technology in military hospitals of
Tehran by the healthcare personnel. The results showed that performance expectancy and facilitating conditions
have the most and least relationship with behavioral intention to use their PACS, respectively. Our study showed
that performance expectancy has a significant effect on user’s behavioral intention. If the user feels that using PACS
can improve his/her performance, she/he will have more motivation for using it. This is in line with Venkatesh and
colleagues (14), Davis and colleagues (15) and Gupta and colleagues’ (19) findings. Similarly, Chang and
colleagues showed the significant impact of performance expectancy on using a pharmacokinetics decision support
system in 140 physicians (20). Also, Gravand and colleagues found a positive relationship between attitude towards
usefulness and attitude towards using PACS system in hospitals of Shiraz city, Iran (21). Langarizadeh and
colleagues found a significant association between users’ perception of usefulness and their decision to use the
hospital information system (22). Goudarzvand and colleagues studied the impact of organizational culture by
adopting an integrated model of acceptance, and use of information technology in hospitals of Rasht city, Iran. They
found a significant association between perception of usefulness and using computers (23). Their population
consisted of healthcare, administrative, financial and educational employees while we have only studied the
healthcare personnel. Based on the unified theory of acceptance and use of technology, Al-Awadhi and Morris
discovered that students’ performance expectancy of the Kuwait’s governmental electronic services has a significant
impact on using those systems (24). Duyck and colleagues investigated radiologists and physicians’ acceptance of
PACS at a hospital in Belgium using unified theory of acceptance and use of technology before and after its
implementation. Performance expectancy was an important factor in predicting user’s behavior intention in using
PACS (25). All these studies are consistent with ours in that performance expectancy is significantly related to
behavioral intention. Our study showed that effort expectancy has a significant effect on user’s behavioral intention.
So if the users can use a technology easily, they are more willing to use it. Davis and colleagues (15), Venkatesh and
colleagues (14) and Gupta and colleagues (19) have all found such a relationship in different studies based on the
unified theory of acceptance and use of technology. In a study based on technology acceptance model, Tung and
colleagues stated that ease of use is very influential in actual use of information systems in medical industry (26).
Also, Ghlandari achieved the same results in investigating acceptance of electronic banking services among
customers based on a unified theory of acceptance and use of technology. His intervening variables were age and
sex (27). Our study showed that social influence has a significant effect on user’s behavioral intention. This shows
that managers and employers or influential peers’ use of a technology can influence employees to use that
technology. In a similar study, Wu and colleagues found social norms as the most influential factor in employees’
decision to use an electronic reporting system for side effects (28). Aggelidis and Chatzoglou concluded that social
norms are related to the decision to use an information system (3). Carlsson and colleagues found a significant
relationship between social norms and decision to use mobile services for answering surveys (29). However, Duyck
and colleagues did not find a significant relationship between social norms and the decision to use PACS (25). Our
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study showed that facilitating conditions have a significant effect on  users’ behavioral intention. This is in line with
the findings of Aggelidis and Chatzoglou (3) and Duyck and colleagues’ (25) studies. Also, according to
Attuquayefio and Addo’s findings, facilitating conditions have a positive effect on the students' use of information
and communication technologies (30). However, Langarizadeh and colleagues did not find a significant relationship
between facilitating conditions and user’s behavioral intention (22). Our study showed that behavioral intention has
a significant effect on the actual use of that system. In line with our finding, Ghalavandi found out teachers’
behavioral intention for using computers has a significant effect on their actual use (31). Also, Ghlandari found that
bank customer’s behavioral intention for using computers has a significant effect on their actual use (27). A
limitation of our study was that the full capacity of PACS is not used in the studied hospitals, although there has
been high expenditure in establishing the system. So the studied healthcare personnel did not know all the potentials
of this system.

5. Conclusions
Performance expectancy, effort expectancy, social influence and facilitating conditions have a significant
association with behavioral intention among hospital healthcare employees. However, the multiple linear regression
analysis showed that only performance expectancy has the potential to predict behavioral intention. Each of the
studied variables is influential in the decision to use PACS and should be considered by medical centers’ authorities
to successfully implement PACS. Training healthcare personnel in using PACS seems necessary. It is recommended
that further studies be conducted on the acceptance of using healthcare technology systems, such as PACS, based on
structural equation models and technology acceptance models.
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