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Abstract 

Introduction: Given the importance for local assessment of the Picture Archiving and Communication System to achieve its benefits, the 
researchers intended to evaluate the Picture Archiving and Communication System used in the hospitals of Kerman province from the 
radiology users’ point of view. 

Method: This descriptive cross-sectional study was performed on PACS users in Kerman province.  Data were collected by the valid and 
reliable customized questionnaire of Canadian Health Infoway. Data were analyzed using SPSS 24. Also, frequency, mean, standard 
deviation were used. 

Results: A survey of users’ point of view on the benefits of PACS showed that the highest benefits were for reducing the time spent 
searching for images (with a mean of 4.38) and the least benefits were for reducing the need for professional trips (with a mean of 3.71). 
Also, the study on Barriers and Problems with PACS showed that the highest rate of problems was related to login problem (average 
3.28) and the least problem related to inadequate education in case of technology (mean 2.65).  

Conclusion: Users have been relatively satisfied with the system and the application of it has been largely successful. However, 
programming is necessary to improve users’ satisfaction.  
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Introduction 

The Picture Archiving and Communication System which is 
firstly designed as a tool for storing and accessing medical 
imaging data for the radiology department, has been expanded 
into hospital information systems, and has become a tool for 
accurate diagnosis and as a support for physicians’ decision 
making (Huang) and (Oosterwijk). Nowadays, PACS has 
become one of the most valuable support tools of the medical 
profession in both decision making and treatment (Huang). 
Implementation of PACS leads to increased organizational 
productivity and reduced operating costs (Mansoori et al). It 
also provides an outstanding opportunity to empower 
physicians to provide the long-distance health care, the 
opportunity to create collaborative workplaces with other 
professionals, and to facilitate the access and sharing of 
multimedia information (Frederico et al) & (Binkhuysen & 
Ranschaert). Although in a modern radiology department, 
PACS is one of the most critical information technology 
systems that is needed by radiologists, the efficient and 
effective implementation of it is also arguably important 
(Forsberg et al). In the past two decades, PACS has been widely 
accepted. The advantages of these systems are well understood 
by the medical community. Although the major application of 
PACS is in radiology department, nowadays, in addition to this 
department, other clinical sections such as departments of 
cardiology, dentistry, and pathology also implement PACS in 
their daily routines (COSTA et al). Therefore, due to this variety 
of applications, different approaches to the implementation of 
PACS have been pursued in clinical and research institutions 
(Frederico et al). The shift to PACS, like any other technologies, 

has faced challenges. The most important issue is how to 
effectively and routinely share data across different 
organizations. The exchange of medical data between different 
institutions is not just a technological issue; it also has legal 
and ethical challenges (Pattynama). In addition, there are 
issues such as data ownership, integrity and licensing, 
accreditation, and liability of practitioners and institutions 
(Frederico et al), which require assessment and analysis of 
PACS. In addition, precise analysis of PACS has several benefits. 
For example, it can provide detailed information on how to use 
PACS between users and in different situations (Li et al) and 
the information can be used to configure PACS to optimize the 
work space for different users or situations (Jameson). 
Additionally, such analyzes can provide a basis for improving 
the use of PACS by identifying existing functions not used by 
radiologists and/or identifying inefficiencies in current PACS 
version (Reiner). In addition, the results of the analysis can 
provide good feedback for the designers of PACS software and 
guide them both in developing new functionality and 
maintaining the current status (Zheng et al). For example, 
PACS has been widely used in Saudi hospitals for the last 10 
years. The results of the PACS evaluation showed that although 
physicians also understood the numerous advantages of PACS, 
radiologists were more attentive to this than physicians 
(Alalawi et al). Although studies of the advantages and 
challenges of PACS in various countries and regions have been 
conducted extensively, but given the impact of human and 
users’ factors on the success or failure of the information 
system, a local evaluation study seems to be necessary. 
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Therefore, the researchers aimed to evaluate the Picture 
Archiving and Communication System from the viewpoints of 
radiology departments in hospitals of Kerman province, in 
order to identify the disadvantages and advantages of the 
system for proper planning, productivity and optimum 
implementation. 

Method 

This is a cross-sectional descriptive-analytical study which was 

conducted in 2018. The study population consisted of picture 

archiving and communication system (PACS) users 

(radiologists and technicians) working in hospitals equipped 

with PACS in Kerman province. The data collection tool was an 

image storage and transfer system evaluation questionnaire 

from the perspective of users designed by Health Infoway 

Canada (Canada Health Infoway). The validity of the above 

questionnaire was confirmed by 5 experts in the field of PACS 

and health information management after back translation. 

The questionnaire consisted of three parts, including 

demographic information (n=7 questions), system advantages 

(n=10 questions), and PACS barriers and problems (n=13 

questions). The data were collected by visiting the radiology 

departments of PACS-equipped hospitals in Kerman province. 

Data analysis was carried out using descriptive statistics 

methods, including frequency tables, mean, and dispersion 

indices in SPSS software ver. 24. 

Findings 

Attempts were first made to investigate the distribution of the 

statistical population in terms of variables such as hospital 

name, years of work experience, experience of working with 

PACS, location of access to the system and items accessed 
(Table 1).Public and private hospitals accounted for 86.8% and 

2.9% of total hospitals, respectively. Most of the study 

participants had below 10 years of work experience (67.6%) 

and 11.8% of participants had 20-30 years of work experience. 

Also, a total of 54.4% and 1.5% of participants had 1 and more 

than 3 years of work experience with PACS.A total of 82.4% of 

participants had access to PACS from the diagnostic imaging 

ward, while there were no reports of images access from 

private home and offices. With regard to items accessed, most 

of participants had the highest access to both radiological tests 
and reports.The frequency distribution of PACS advantages 

showed thatو from the radiologists' and radiology staffs’ point 

of view, the highest amount of access was related to reducing 

time spent on finding images and the least amount of access to 

the reduction in the need for business trips (Table 2). Also, the 

frequency distribution of PACS barriers and problems showed 

that from the radiologists' and radiology ward staffs' 

viewpoints, logging problems and inadequate technology 

education were regarded as the most and the lowest frequent 

problems, respectively (Table 3).

 

 

Table 1. The users’ background, availability and accessibility to PACS 

Variables Frequency Percent 

Type of hospital Governmental 59 86.8 

Private 2 2.9 

Social Security 7 10.3 

Work Experience ≤01 64 4..4 

00-01 06 20,59 
≥00 8 11,8 

Using of PACS 

duration 

0≥ 37 54.4 

0-0 12 17.6 

0-3 18 26.5 

3≤ 1 1.5 

occupation Expert 12 17.6 

Technician 56 82.4 

System 

availability 

patient's bedside 7 10.3 

Clinic 5 7.4 
Diagnostic imaging 

department 
56 82.4 

home 1 1 
office 1 1 
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Table 2. The users’ point of view about PACS benefits 

Row Benefits Questions Strongly 

disagree 

(%) 

Disagree 

(%) 

Neutral 

(%) 

Agree 

(%) 

Strongly 

agree 

(%) 

Mean  standard 

deviation 

1 Reduce the time spent for finding picture 0 1.5 2.9 51.5 44.1 4.38 .624 

2 More access to the previous pictures 0 0 4.4 55.9 39.7 4.35 .567 

3 Improve reports return time 0 2.9 22.1 41.2 33.8 4.06 .826 

4 Improve report quality 0 2.9 26.5 42.6 27.9 3.96 .818 

5 Improve the number and patient rounds 

management quality 

1.5 8.8 30.9 29.4 29.4 3.76 1.024 

6 Facilitate face to face consultation between 

the person, doctors and radiologists 

0 5.9 19.1 45.6 29.4 3.99 .855 

7 Reduce the time spent for business travels 1.5 5.9 39.7 26.5 26.5 3.71 .978 

8 Improve training of medical students and 

residents of Radiology 

0 8.8 23.5 42.6 25.0 3.84 .908 

9 Provide remote reporting  1.5 2.9 19.1 39.7 36.8 4.07 .903 

10 Improve consultations and reports efficiency 1.5 1.5 35.3 32.4 29.4 3.87 .913 

 

 

 

 

 

 

 

 

 

 

 

 

 

System 

accessibility 

access to test 

order 

15 22.1 

access to reports 8 11.8 

access to 

reports and tests 

order 

45 66.2 
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Table 3. Users’ point of view about PACS challenges 

Row Challenges Questions Strongly 

disagree 

(%) 

Disagree 

(%) 

Neutral 

(%) 

Agree 

(%) 

Strongly 

agree 

(%) 

Mean  standard 

deviation 

1 Inadequate image quality on the remote Web 

(e.g. from home) 

2.9 17.6 33.8 42.6 2.9 2.75 .887 

2 Inadequate image quality on the workstation 4.4 44.1 14.7 30.9 5.9 3.10 1.081 

3 Inadequate PACS functionality on the 

workstation 

4.4 42.6 20.6 30.9 1.5 3.18 .976 

4 Inadequate PACS functionality on the remote 

Web 

2.9 23.5 38.2 32.4 2.9 2.91 .893 

5 The problem in finding on time Pictures 11.8 35.3 20.6 27.9 4.4 3.22 1.118 

6 Inadequate remote Web performance/ speed 8.8 20.6 35.3 30.9 4.4 2.99 1.029 

7 Inadequate workstation performance/ speed 7.4 32.4 19.1 33.8 7.4 2.99 1.126 

8 Inadequate access to PACS viewing stations 7.4 26.5 33.8 25.0 7.4 3.01 1.058 

9 The problem in log in to the system 8.8 44.1 17.6 25.0 4.4 3.28 1.077 

10 Prolonged system downtime due to technical 

fault 

5.9 38.2 19.1 35.3 1.5 3.12 1.015 

11 Inadequate training in the field of PACS 

technology 

8.8 19.1 17.6 36.8 17.6 2.65 1.231 

12 Inadequate support in availability of system 2.9 14.7 41.2 33.8 7.4 2.72 .912 

13 Inadequate management in implementation/ 

installation and system transformation from 

film environment to PACS 

4.4 30.9 25.0 36.8 2.9 2.97 .992 

 

Discussion 

The results of the present study showed that the PACS was 

used public hospitals more frequently. The majority of 

radiologists had less than 10 years of experience because 

public hospitals often use contractual staffs in the radiology 

ward. Considering the years of experience with PACS, most 

hospitals had less than 1 year of work experience. The largest 

number of participants were radiology technicians. With 

regard to location of access to the system, the role of diagnostic 

imaging accounted for the highest percentage; it was not 

possible to access to the information from private homes and 

offices at any of the hospitals under study. With regard to 

access to information, both tests and reports were among the 

items were the highest access rate. The study examined the 

advantages and disadvantages of PACS from the perspective of 

radiologists and users. Therefore, the discussion is presented 

in two parts based on the findings: 

 

A. PACS advantages from radiologists’ and users' 

viewpoints 

For radiologists’ and radiology staffs’ viewpoints, the best 

advantage of PACS was the reduction in time spent finding 

radiology images. Cox & Dawe concluded in a similar study that 

faster access to radiology images in PACS environment, as 

compared to the film environment, is the most frequent PACS 

advantage, which is consistent with the results of the present 

study. Bahador et al. conducted in a study at Shiraz University 

of Medical Sciences that the most important advantage of PACS 

is good image quality at hospital observation stations and the 

appropriateness of image transfer rate. The above research 

also revealed that 63% of the study population were satisfied 

with the speed of workstations and 58% of system users were 

relatively satisfied with PACS observation access. However, 

MacDonald & Neville (Van et al) reported inadequate speed of 

workstations. In this regard, Splawinski et al. (2008) note in 

their study that viewing images from remote PACS viewing 

stations across an area enables immediate consultation with 

other experts. Bahador et al. stated that only 21.2% of users 

chose Agree option regarding logging problem as one of the 

barriers and problems for PACS, indicating satisfactory and 

appropriate access to the system from the users' point of view, 

which is consistent with the findings of Gholamhosseini et al., 

who showed that 76% of users were satisfied with manner of 

communicating with hospital information system. Overall, the 

results of the present research indicate that radiologists and 

radiology users are relatively satisfied with the system and the 

system has been implemented successfully to a large extent. 

Gholamhosseini et al. found that 52.9% of the subjects were 
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satisfied with the image quality in the telecommunications 

network and 70% of the users were satisfied with the 

processing speed of the hospital information system and found 

it to be appropriate. Masjedi et al. reported in a study at Shahid 

Beheshti University of Medical Sciences that sound and image 

quality were not good at the beginning of the project, due to 

insufficient bandwidth, satellite communication, and after this 

problem was solved, the communication between hospitals 

and other satellite centers was of acceptable quality. 

MacDonald & Neville also referred to low-quality images on the 

network of physicians on the bedside of the patient as a 

primary barrier and image quality problems can be resolved by 

taking measures such as the use of satellite communication 

and the provision of appropriate bandwidth infrastructure. 

Alalawi et al. found that 57.4% of physicians and 88.2% of 

radiologists agreed with the effect of PACS on improving 

physician efficiency. Another study showed that 94.2% of 

physicians agreed with the effect of PACS on better patient 

follow-up and better consultation with colleagues because 

images were available in multiple locations. Also, 56.9% of 

physicians were satisfied with the effect of PACS on improving 

decision-making ability (Van et al). The results of the Nitrosi et 

al.’s study showed that PACS contributes to effective diagnosis 

because of its availability at different locations and the speed of 

decision making. They also found a 12% decrease in length of 

stay1 after PACS implementation (Nitrosi et al), and a 25% 

decrease in LOS was reported in the Watkins study. In Bahador 

et al.'s research all users agreed with the effect of PACS in 

reducing recovery time and better access to previous patient 

images, and most users agreed other advantages such as 

quality of work rounds and group visits, facilitating face-to-face 

counseling using radiological imaging, providing old and new 

images from other centers, reducing access time, eliminating 

the need for commuting, and improving internship and 

residency training  

 

B. Disadvantages of PACS from radiologists’ and users' 

viewpoint 

Findings referred to difficult logging as the biggest PACS 

drawback from the radiologists’ and PACS users’ perspective. 

Splawinski et al. stated in their research that when PACS–

based extra-institution consultation is supposed to be done, it 

may take more time than simple film analysis process; this 

delay may be due to the speed of the communication lines, it 

may also take longer to study archived images because the 

images need to be placed on the active server and then 

uploaded. Also, the firewall may generally prevent access to 

the images in some cases. Results of Paskins and Rai's study 

indicated that 85% of respondents were unable to retrieve 

images, 40% had difficulty retrieving images, 75% stated that 

delay in the PACS system caused direct delay to the clinic and 

were concerned in this regard. In their study, Gholamhosseini 

et al. noted that investigation of the free comments of system 

users indicates that 60% of users are not satisfied with the 

system's data recovery methods and do not consider it optimal. 

Also, 72% of the users consider that regarded interruptions 

                                                             
 

while working with this system as a common problem. 

According to Rahimi's study, after the implementing an 

integrated computerized patient record system in the human-

computer interaction section, technical shortcomings still 

remain. The first technical problem involved spending too 

much time logging in to integrated systems. After logging in to 

the system, factors such as not being user-friendly, not being 

clear and intuitive caused the user to be dissatisfied. Results of 

the study by Bahador et al. revealed that 47.2% of users 

disagree that training on PACS technology is inadequate, while 

52.8% found training in this technology inadequate, indicating 

that more than half of users had not received adequate training 

about PACS technology. Studies by Tan & Lewis and Dehghan-

Niri et al. demonstrated that half of the respondents had no 

training on the use of PACS, and nurses reported experiences 

such as informal learning through the websites and authorities 

and referred to self-training with trial and error and 

experience. Also, 49% of users said that system support was 

insufficient to access the system, and 64.7% of users selected 

Agree option with regard to inadequate management in 

installing, running, and modifying the system from film to PACS 

platforms, i.e. most participating radiologists have described 

inadequate management of the system change as a barrier and 

problem (Bahador et al.). The results of a stud by 

Gholamhosseini et al. show that only 6% of users expressed 

appropriate and adequate system support and called for 

increased security and system support. MacDonald & Neville 

also cited a lack of system support as a barrier to and problem 

of the system. 

Alalawi et al referred to inadequate PACS training based on 

some physicians' feedback indicates because they cannot 

adjust the resolution of images. Also 31.2% of physicians and 

17.6% of radiologists believed that the PACS system shutdown 

was abnormally longer. MacDonald, on the other hand, 

referred to lack of system support for check-up and 

observation of images on the patient bedside and the poor 

quality of images in the medical network as the weaknesses of 

PACS. MacDonald, Lewis, and Tana also re-investigated PACS 

weaknesses and suggested the followings; inadequate training, 

uncertainty and poor image quality, lack of ability to examine 

images in the patient bed side, lack of support, reduced 

bilateral face-to-face communication with other physicians, 

and inadequate movement speed. 

 

Conclusion 

Based on current research findings and in order to improve 

user satisfaction, the followings are recommended: 

- While designing the PACS, the needs of the users should be 

taken into account and the system must be compatible with the 

skill and knowledge of the user as complete as possible. 

- Regular training sessions tailored to the level of user’s need, 

on the usage of PACS system and the importance of properly 

using this system. 

 - Provide appropriate and advanced hardware and software 

equipment and appropriate communication lines to increase 

response rate, information transfer speed, and prevention of 

recurring system outages. 
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