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Abstract
Background User's satisfaction with PACS is considered as one of the important criteria for assessing
success in using PACS. The objective of this study is to determine the level of satisfaction in PACS’ users
and also comparing its functional features with traditional �lm-based systems.

Methods This analytical study was conducted in 2017. Residents at three large university hospitals in
Kerman city were included. We used self-administered questionnaire that was consisted of three parts
include: demographic information, individuals' satisfaction, comparing features of the two digital and
traditional imaging systems. Validity of this questionnaire was approved by specialists and its reliability
was obtained as 86%. Data analysis was done with using descriptive statistics and after checking the
normality of data, data compared with the spearman, the Mann Whitney U and the Kruskal-Wallis
statistical tests.

Results The mean of the participants' ages 31.4 (± 4.4) years old and approximately 59% of the
participants were females. Mean of overall physicians’ satisfaction with PACS' score has no signi�cant
relationship (P>0.05) with the variables of age, experience in using PACS, type of specialty, level of
interpretation of images using PACS, however it did show a signi�cant relationship with their computer
skills (P<0.05).

Conclusions The mean for physicians’ satisfaction with PACS was at a moderate to high level, yet there
are still problems in successfully implementing these systems and establishing interoperability between
them. PACS has not fully met all the demands of physicians and has not achieved its predetermined
objectives such as all-access from different locations.

Background
Employing digital imaging systems in the �eld of radiology is rapidly increasing around the world. One of
the digital imaging-related systems is the medical picture archiving and communication system (PACS)
[1], which is considered as one of the most important medical imaging technologies that has greatly
helped the digital radiography [2, 3] and has brought along a transformation in the archiving,
communication and display of images and also the clinical work process [4].

In the traditional imaging systems, there are many problems, in addition to the dissatisfaction of
physicians, radiologists, and patients due to undesirable quality and the need to repeat imaging; hospitals
are faced with challenges in maintaining and costs of purchasing radiology �lms [5]. By using PACS, the
retrieval process, communication and interpretation of medical images is conducted with much better
dynamics and �exibility, and there are features for editing, displaying, discovering and reporting them for
users. This system helps users by establishing communication with its computer station to change image
display parameters including image quality, zoom and contrast and compare them with each other [6, 7].
Therefore, PACS users including radiologists will experience different opportunities and challenges when
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using this system, which before when dealing with �lm-based imaging, they were not faced with such
issues.

Since early 1980’s, PACS system having advantages such as optimized image quality and image access
[8–11], increasing radiologists’ productivity [9, 12], reducing the number of lost images and images’
search and retrieval time [9, 13], reducing radiology reports’ delivery time [8, 12, 14], reducing the need for
physical storage space [10], reducing the average length of stay in hospital [15], reducing staff costs [8],
and better healthcare services delivery to patients [9], has been able to become an alternative system for
traditional paper and �lm-based imaging [16].

Nevertheless, implementing PACS is a complex process, which requires extensive resources [17]. Despite
the PACS system’s abundant advantages, implementing and using this system may come with different
challenges that should be taken into consideration. One of these challenges is users’ resistance toward
accepting this technology [16]. One of the main group of PACS users are physicians [18] and resistance
against information technology is seen a lot amongst them [9, 19–21], which leads to many
unsuccessful, lengthy or under-use of these new systems [19]. Generally, users’ dissatisfaction toward
implemented systems leads to abandon systems and forcing great amount of �nancial resources for
purchasing and implementing another information system for the institute [22–24]. Thus, identifying and
resolving issues related to the users’ dissatisfaction with health information system seems necessary and
user’s satisfaction with PACS is considered as one of the important criteria for assessing success in using
PACS [25]. There are very few studies that assess users’ satisfaction of PACS [1, 26–28].

During recent years, a large number of hospitals in Iran have taken action in implementing and
implementing this system for further developing their activities. To this day, no study has been done in the
�eld of medical picture archiving and communication system’s users’ satisfaction in Iran and most
studies in regards to this system have investigated the obstacles and issues in implementing PACS, the
status of utilizing PACS [31] and also evaluating PACS’s applicability [32, 33]. The objective of this study
is to determine the level of satisfaction in PACS’ users and also comparing its functional features with
traditional �lm-based systems in Kerman Medical University’s teaching hospitals.

Methods
Research Setting

This analytical study was conducted in 2017. All available residents with experience in using PACS at
three large university hospitals in Kerman city [Shafa, Afzalipour and Bahonar) were included in this
study. Kerman University of Medical Sciences is the largest medical university in southeast Iran.

Data Collection:

In order to collect data, we used self-administered questionnaire based on the review of relevant studies.
This questionnaire was consisted of three parts;
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1) The �rst part included questions related to demographic information including age, gender, type of
specialty, experience in using PACS system, computer skills and also level of radiology images’
interpretation by physicians.

2) The second part included 14 specialty questions regarding the individuals’ satisfaction with the PACS
system using a 7-choice Likert scale (from completely disagree to completely agree).

3) The third part includes 8 questions related to comparing features of the two digital and traditional �lm-
based imaging systems using a 5-choice Likert scale (from score 1 to 5).

Also, in order to obtain other positive and negative aspects of PACS systems, two open questions were
placed at the end of the questionnaire.

Validity of this questionnaire was approved by three specialists in the �eld of medical informatics and
health information technology and two radiologists. Its reliability was obtained as 86% through the
correlation coe�cient. Researchers referred to three hospitals and after presenting some description in
regards to the study’s aim, questionnaires were distributed to physicians that had consented to participate
in the study and then questionnaires were collected after being completed.

Data Analysis

Data analysis was done using SPSS.18 software with using descriptive statistics. Also, after checking the
normality of data, the spearman statistical tests were used for assessing the relationship between the
mean score of overall satisfaction with PACS and age and experience in using PACS system, the Mann
Whitney U was used for assessing the relationship with individuals’ gender and also, the Kruskal-Wallis
test was used for assessing the relationship with the type of specialty, level of images’ interpretation with
PACS and skills in using the computer. Physicians’ satisfaction level in using the PACS system was
obtained based on the questionnaire’s part two’s questions; for this reason, after calculating the most and
least scores (14 & 100) and after their differential, the scores’ range was 14–42, 43–71 and 72–100, that
were considered for the low, moderate and high satisfaction level, respectively.

Results

As shown in table 1, a total of 46 physicians participated in this study. The mean of the

participants' ages 31.4 (± 4.4) years old and approximately 59% (n=27) of the participants

were females. About, 30% (n=14), 26% (n=12) and 20% (n=9) of the participants in this

study were consisted of emergency medicine residents, internal residents and radiology

residents respectively. Almost 67% (n=31) of the physicians stated having a intermediate

level of computer skills. The mean of experience in using the PACS system among

physicians (±10.5) was 13.3 months. About 77% (n=35) of the physicians state that they
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interpret more than half of the medical images using PACS. Results of this study showed

that the mean of overall physicians’ satisfaction with PACS' score has no significant

relationship (P>0.05) with the variables of age, experience in using PACS, type of specialty,

level of interpretation of images using PACS, however it did show a significant relationship

with their computer skills (P<0.05).

Table 1: Mean of participants' satisfaction based on demographic information

P-

value

Mean score of

satisfaction

Frequency

(percent)

Contextual data

0.126 1.61± 4.02 (59%)27 Female *Sex

1.86 ± 4.65 (41%)19 Male

0.093 1.9± 4.09 (30%)14 Emergency

medicine

**Type of specialty

1.73±3.35 (26%)12 Internal

medicine

1.07±5.71 (20%)9 Radiology

1.62 ±4.28 (9%)4 Orthopedics

1.13±4.09 (7%)3 Cardiology

1.01 ±3.78 (4%)2 Pediatrics

4.85 (2%)1 Urology

6.14 (2%)1 Neurology

0.022 1.92 ±3.38 (15%)7 Low Computer skills**

1.7 ±4.13 (67%)31 Intermediate

0.45 ± 5.62 (%18)8 High

0.762 4.57 (2%)1 (1-25) % **Percent of images

interpretation with PACS1.42 ± 3.6 (20%)9 (26-50) %

1.09 ± 4.71 (%31)14 (51-75) %

2.11 ± 4.39 (%26)12 (76-100) %

2.4 ±4.15 (20%)9 100%

* Mann-Whitney U
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** Kruskal-Wallis

 

Approximately 58% of the physicians agreed that with using the PACS systems is a large

achievement for their hospitals. Also, 50% of the participants believed that using PACS

reduces images’ interpretation time and 59% of them also stated that reviewing images with

this system is easy. About 76% of physicians believed that the quality of PACS images is

higher than radiography films. More than 60% of the physician agreed that PACS leads to

less time in searching for images, accelerates diagnosis time and reduces any confusion in

the images. Also, the same number of physicians believed that this system leads to

optimization in the work process and training. About 56% of physicians believed that PACS

has led to an optimization in the quality of treatment care. Close to 52% of the participants

believed that PACS has not reduced the patients’ admission time in the hospital. More than

50% of the physicians also believed that PACS leads to a reduction in costs and also, this

system has been able to meet the users’ expectations.

As displayed in table 2, the satisfaction level of 41% (n=19) of the physicians with PACS

system was at a high level and overall, the satisfaction level of 72% of the physicians was

moderate to high.

table 2- Overall satisfaction level with PACS
  Satisfaction Level Overall Satisfaction with PACS
13(28%) Low
14(31%) Moderate
19(41%) High

 

Based on table 3, the mean satisfaction level of physicians with the easy to editing images,

contrast and or presentation of details, pathological status clarity, ability to zoom images,

trusting the system, trusting the images’ results, possibility to compare previous and new

images of a patient and easy to use the system in PACS was higher than traditional

radiology systems, however, there was no significant difference between the two systems in

the above components (table 3).

table 3: Mean score of satisfaction with PACS versus traditional radiology
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Features Mean score of satisfaction

with digital imaging

system (PACS)

Mean score of

satisfaction with

analogue imaging (film)

P-

value

Easy to Editing Images 0.97 ± 4.37  1.35± 2.53 0.061

Contrast or Presentation

of image’s details

0.87 ± 4.49 1.09 ± 2.33 0.46

Pathological status

clarity

1.29 ± 3.98 1.16 ± 2.74 0.464

Ability to zoom images 0.89 ± 4.45 1.1 ± 2.27 0.854

System’s reliability 1.34 ± 3.71 1.33 ± 2.69 0.205

Reliability of images’

findings

 1.12± 3.98 1.18 ± 2.73 0.95

Possibility to compare

patient’s previous and

new images

 1.13± 4.36 1.4 ± 2.97 0.514

Easy to use the system 1.29 ± 4.05 1.42 ± 2.57 0.084

 

The major weakness points of PACS for physicians included time waste for looking at

images on computer systems (n=6), inability to print images and inability to use these

images at any medical centers outside the hospitals such as physician’s office and followed

by that, increase in patients’ costs for being forced to go through the imaging process again

and patients being exposed to x-ray again (n=5), inability to use this system at the bedside

of patients and increase of images search time (n=4). Ability to change color and edit

images especially images of the brain (n=1) is one the most important strengths of this

system.

Discussion
The results of this study showed that most of those using the picture archiving and communication
system were satis�ed with this system. In this study, radiologists and also those who had higher
computer literacy were more satis�ed with PACS. Physicians believed that because of having different
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capabilities such as editing, applying different changes to the images and also comparing patient’s
previous and new images, this system and its �ndings are more reliable. Despite all PACS’s advantages a
number of physicians believed that this system somewhat wastes their time. On the other hand, currently,
considering the inability to use PACS images in the outside imaging centers, this system can increase
patients’ costs for re-imaging and also the risk of being exposes to x-ray again.

Optimization in work process, e�ciency and quality of service

The results of this study showed that more than half of the physicians believed using PACS led to
optimization of the work process, quality of treatment care and also training. In line with this �nding,
Tan’s [1] study also revealed that more than two thirds of users believed that PACS system had led to
optimization in their performance and compared to the traditional system of hard copies, this system has
been able to improve physicians’ performance. The �ndings of two other studies [7, 34] also showed that
users consider PACS to be effective in improving the quality of their services and believed that this
system has led to improvement in productivity, e�ciency and quality of services offered by them.

System’s ease of use

More than half of the physicians in this study believed that reviewing images with this system is easy and
PACS system has been able to meet their expectations. In a study by Abuabbas and colleagues [34]
�ndings showed that more than three-quarters of the radiologists and technologists, consider using PACS
positive and it being user-friendly. Also, Joroukar and colleagues [35] in their study addressed the
easiness in using PACS in users’ viewpoint and reported that 85% of the users believed that PACS was
very easy to use for them. The results of the mentioned studies are consistent with the present study.

Reducing hospital-stay time

In this study, more than half of the physicians believed that PACS had no in�uence in reducing the
patients’ length of stay (LOS) in hospital. Despite these results, Al-Alavi’s study showed that about two
thirds of PACS users agreed that this system leads to reducing patients’ hospital stay [36]. Some studies
have reviewed the impact of PACS on the patients’ hospital stay time. The �ndings of these studies [15,
37, 38] showed that this system has been able to led to reducing patients’ hospital stay time. However,
Krave’s study in Australia [39] indicated PACS having no effect on the patients’ length of stay in hospital.

Reducing Costs

According to the �ndings of this study, more than half of the physicians believed that using PACS reduces
costs. Costs related to PACS can be divided into two categories: direct and indirect costs. Direct costs are
those expenses that come along with implementing the PACS system in hospitals such as PACS
purchase cost and maintenance and purchase of equipment. While the indirect costs include lengthier
patients’ length of stay in hospital, repeating similar imaging, reducing productivity and physician’s
performance due to lack of access to images and reports and similar matters. Indirect costs are reduced
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as PACS is implemented and can compensate for the direct expenses in�icted on the hospital and even
overall it leads to reduction of general expenses.

The different standpoints of physicians about PACS can be related to the different standpoint regarding
direct and indirect costs [40]. Presumably some physicians don’t take into consideration the reduction in
PACS’s indirect expenses that are gained in long-term and this is why they believe that PACS leads to
increase in costs. This is while indirect costs in PACS system are signi�cantly lower compared to the
traditional system.

Patients’ Safety

According to 10% of physicians, because of the inability to print images or use these images at other
treatment centers outside the hospital such as physicians’ o�ces, the patients are forced to go through
the imaging again, which this matter leads to patients’ further exposure to rays and �nally decreases
safety for patients. Despite the �ndings of the present study, Moudrak and colleagues [41] conducted a
study that showed after implementing PACS, considering the decrease in repeat imaging, patients’
exposure to rays are reduced.

Currently in Iran, there is no exist interoperability of information among many health information systems
such as hospital information systems with PACS. For this reason, physicians believed that patients will
go through imaging and exposure to rays again at other treatment centers. Nevertheless, if the capability
of establishing communication and transferring images between health information systems being used
at governmental and private centers offering health care is developed, in addition to reducing repeat
imaging, PACS system can lead to decreasing patients’ exposure to rays and �nally increase patient
safety.

Comparison of PACS and Traditional Radiology

The results of this study showed that in the opinion of most physicians, since the PACS system has
different capabilities such as editing images, applying some changes to images such change in contrast,
change in clarity and zoom and also presenting details, it increases their satisfaction with this system
compared to traditional radiology. However, easiness in use in both systems didn’t have signi�cant
difference. In Abuabbas and colleagues’ [34] study, most participants mentioned the system being user
friendly. Also, Alya� and colleagues [42] in their study reported 90% user friendliness for PACS system.
The results of the mentioned studies are consistent with the present study’s �ndings. However, the present
study’s �ndings regarding comparing the easiness in using PACS and traditional system are somewhat
different with Joukar and colleagues’ study [35] in which system users, described the PACS as being very
user friendly. Possibly this level of difference in opinions refer to easiness in using PACS compared to
traditional �lm-based systems is related to computer literacy of the users and or the lake of
interoperability of PACS with other health information systems. Probably the more computer literacy of
the users and proper designing system with interoperability to other systems will lead to increased easy to
use and users satisfaction.
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Relationships between satisfaction and demographic information

The results of this study showed that factors such as age, experience in using PACS, physicians’ type of
specialty have no signi�cant relationship with level of satisfaction, however physicians’ computer literacy
was effective on the level of their satisfaction. In line with these �ndings, Abuabbas’s study [34] showed
that none of the demographic information and also users’ computer literacy has no effect on their level of
satisfaction.

Although the sample size in the study is not very large, nevertheless this study is the �rst study conducted
in the regards to assessing users’ satisfaction with PACS in Iran and those physicians participated in this
study, those who had experience in working with PACS and had announced their interest and satisfaction
in participating in this study and completing the questionnaire. The results of this study can help directors
of treatment centers that intend to purchase or implement the PACS in their treatment center so that in
addition to considering the strength and weakness points of these systems, they can attempt in resolving
some issues. Also, policymakers in the �eld of communications technology along with the cooperation of
the information system developers can attempt to develop inter-informational systems’ data
communication standards so that interaction between these systems can be made possible at any time
and from anywhere.

Conclusions
The results of this study revealed that although generally the mean for physicians’ satisfaction with PACS
was at a moderate to high level, yet there are still problems in successfully implementing this system and
establishing interoperability between them at different treatment centers. Results of this study showed
that PACS has not fully met all the demands of physicians and has not achieved its predetermined
objectives such as all-access from different locations. It is recommended that in order to overcome the
mentioned obstacles, the number of work stations of these systems should be increased or to use a
personal digital assistant (PDA) in order to reduce time waste and facilitate the care at patients’ bedside
and also, the feature for printing should be added.

List Of Abbreviations
LOS: length of stay

PACS: Picture Archiving and Communication System

PDA: Personal Digital Assistant

Declarations

Ethics approval and consent to participate



Page 11/15

This study was approved by the Research Ethics Committee of Kashan University of Medical Sciences
Research Council (Number: 1398.049) and conducted following the guidelines of the Declaration of
Helsinki. In accordance with the opinion of the above mentioned Ethics Committee and given the fact that
no information about participants is provided in this paper, participants who participated in this study
gave verbal consent to participate in this research.

Consent for publication
Not applicable.

Availability of data and materials
The data generated and analyzed during this study are available from the corresponding author on
reasonable request.

Competing interests
The authors declare that they have no competing interests.

Funding
No funding was obtained for this study.

Authors’ contributions
RA, MSJ, and HT designed the study. HT supervised the project. RA and MSJ performed the experiments.
HT and RA analyzed the data. All authors discussed the results and reviewed and approved the �nal
manuscript. RA, HT wrote the �nal manuscript.

Acknowledgements
Special thanks to all participants of the university hospitals in Kerman city (Shafa, Afzalipour and
Bahonar) for their contributions to this study.

References
1.Tan SL, Lewis RA: Picture archiving and communication systems: A multicentre survey of users
experience and satisfaction. European Journal of Radiology 2010, 75(3):406–410.



Page 12/15

2.Bansal G: Digital radiography. A comparison with modern conventional imaging. Postgraduate medical
journal 2006, 82(969):425–428.

3.Ewert U, Zscherpel U, Bavendiek K: Replacement of �lm radiography by digital techniques and
enhancement of image quality. In: annual conference of Indian NDT society, Kalkutta: 2005; 2005.

4.Huang H: Short history of pacs. part i: Usa. European journal of radiology 2011, 78(2):163–176.

5.Moghadam A, Khorsha H, Abasi HN, Hossein S: Evaluation of PACS system with economic interests
approach in 5th Azar Educational Hospital in Gorgan. 2015.

6.Weiss DL, Siddiqui KM, Scopelliti J: Radiologist assessment of PACS user interface devices. Journal of
the American College of Radiology 2006, 3(4):265–273.

7.Aldosari H, Sadik B, Al Kadi K: Impact of picture archiving and communication system (PACS) on
radiology staff. Informatics in Medicine Unlocked 2018, 10:1–16.

8.Hurlen P, Østbye T, Borthne A, Gulbrandsen P: Introducing PACS to the late majority. A longitudinal study.
Journal of digital imaging 2010, 23(1):87–94.

9.Paré G, Trudel M-C: Knowledge barriers to PACS adoption and implementation in hospitals. International
journal of medical informatics 2007, 76(1):22–33.

10.Duyck P, Pynoo B, Devolder P, Voet T, Adang L, Ovaere D, Vercruysse J: Monitoring the PACS
implementation process in a large university hospital—discrepancies between radiologists and
physicians. Journal of digital imaging 2010, 23(1):73–80.

11.Hains IM, Georgiou A, Westbrook JI: The impact of PACS on clinician work practices in the intensive
care unit: a systematic review of the literature. Journal of the American Medical Informatics Association:
JAMIA 2012, 19(4):506–513.

12.Lepanto L, Paré G, Aubry D, Robillard P, Lesage J: Impact of PACS on dictation turnaround time and
productivity. Journal of digital imaging 2006, 19(1):92.

13.Bryan S, Weatherburn G, Watkins J, Buxton MJ: The bene�ts of hospital-wide picture archiving and
communication systems: a survey of clinical users of radiology services. The British Journal of Radiology
1999, 72(857):469–478.

14.Hayt DB, Alexander S: The pros and cons of implementing PACS and speech recognition systems.
Journal of digital imaging 2001, 14(3):149–157.

15.Nitrosi A, Borasi G, Nicoli F, Modigliani G, Botti A, Bertolini M, Notari P: A �lmless radiology department
in a full digital regional hospital: quantitative evaluation of the increased quality and e�ciency. Journal
of digital imaging 2007, 20(2):140.



Page 13/15

16.Goodarzi H, Khatami S-M, Javadzadeh H, Mahmoudi S, Khajehpour H, Heidari S, Khodaparast M,
Ebrahimi A, Rasouli H, Ghane M: User acceptance of picture archiving and communication system in the
emergency department. Iranian Journal of Radiology 2016, 13(2).

17.Allison SA, Sweet CF, Beall DP, Lewis TE, Monroe T: Department of defense picture archiving and
communication system acceptance testing: results and identi�cation of problem components. Journal of
digital imaging 2005, 18(3):203–208.

18.Aldosari B: User acceptance of a picture archiving and communication system (PACS) in a Saudi
Arabian hospital radiology department. BMC Medical Informatics and Decision Making 2012, 12(1):44.

19.Bramson RT, Bramson RA: Overcoming obstacles to work-changing technology such as PACS and
voice recognition. American Journal of Roentgenology 2005, 184(6):1727–1730.

20.Chang I-C, Hwang H-G, Yen DC, Lian J-W: Critical factors for adopting PACS in Taiwan: Views of
radiology department directors. Decision Support Systems 2006, 42(2):1042–1053.

21.Zheng K, Padman R, Johnson MP, Diamond HS: Understanding technology adoption in clinical care:
clinician adoption behavior of a point-of-care reminder system. International journal of medical
informatics 2005, 74(7–8):535–543.

22.Khajouei R, Peek N, Wierenga P, Kersten M, Jaspers MW: Effect of prede�ned order sets and usability
problems on e�ciency of computerized medication ordering. International journal of medical informatics
2010, 79(10):690–698.

23.Limayem M, Hirt SG, Cheung CM: How habit limits the predictive power of intention: The case of
information systems continuance. MIS quarterly 2007:705–737.

24.Chin WW, Lee MK: A proposed model and measurement instrument for the formation of IS
satisfaction: the case of end-user computing satisfaction. In: Proceedings of the twenty �rst international
conference on Information systems: 2000: Association for Information Systems; 2000: 553–563.

25.Tzeng WS, Kuo KM, Lin HW, Chen TY: A Socio-technical assessment of the success of picture
archiving and communication systems: the radiology technologist’s perspective. BMC Medical
Informatics and Decision Making 2013, 13:109.

26.Wong TY, Shih DH, Chen JC, Tsai SY: A discrepancy model examining the determinants of user
satisfaction with the PACS systems in the Radiology departments of Taiwan hospitals. In: 2012; 2012:
2255–2258.

27.Rumreich LL, Johnson AJ: From traditional reading rooms to a soft copy environment: radiologist
satisfaction survey. Journal of digital imaging 2003, 16(3):262–269.



Page 14/15

28.Srinivasan M, Liederman E, Baluyot N, Jacoby R: Saving time, improving satisfaction: the impact of a
digital radiology system on physician work�ow and system e�ciency. Journal of healthcare information
management: JHIM 2006, 20(2):123–131.

29.Ebrahimi M, Shari�an R, Bahador F, Asadi F, Farmani A, Afrazandeh S: The Challenges of Picture
Archiving and Communication System from the Users’ Perspective in the Teaching Hospitals Equipped
with the System. Journal of Health and Biomedical Informatics 2016, 3(2):76–84.

30.JABBARI N, LOTFNEZHAD AH, ZEINALI A, FEIZI A, SHENO AKJ: Problems and obstacles in
implementation of Picture Archiving and Communication System (PACS) in Urmia Imam Khomeini
Hospital. 2012.

31.SHAHMORADI L, HOSSEINI RM, SAREMIAN M: A Survey On The Utilization Status of Picture Archiving
and Communication System (PACS) in Teaching Hospitals in Tehran City, Iran. 2017.

32.Zahiri Esfahani M, Khajouei R, Baneshi MR: Augmentation of the think aloud method with users’
perspectives for the selection of a picture archiving and communication system. Journal of Biomedical
Informatics 2018, 80:43–51.

33.Deimazar G, Kahouei M, Norouzian Y, Moslemi M: Evaluation of Usability of Picture Archiving and
Communication System (PACS) in Clinical Settings Based on ISO 9241/10 From the Perspective of End
Users. PHARMACOPHORE 2017, 8(6).

34.Buabbas AJ, Al-Shamali DA, Sharma P, Haidar S, Al-Shawaf H: Users’ Perspectives on a Picture
Archiving and Communication System (PACS): An In-Depth Study in a Teaching Hospital in Kuwait. JMIR
Medical Informatics 2016, 4(2).

35.Jorwekar GJ, Dandekar KN, Baviskar PK: Picture Archiving and Communication System (PACS):
Clinician’s Perspective About Filmless Imaging. The Indian journal of surgery 2015, 77(Suppl 3):774–777.

36.Alalawi ZM, Eid MM, Albarraka AI: Assessment of picture archiving and communication system
(PACS) at three of ministry of health hospitals in Riyadh region—Content analysis. Journal of Infection
and Public Health 2016, 9(6):713 - 724.

37.Lindsay R, McKinstry S, Vallely S, Thornbury G: What in�uences clinician’s satisfaction with radiology
services? Insights into imaging 2011, 2(4):425–430.

38.Watkins JR, Bryan S, Muris NM, Buxton MJ: Examining the in�uence of picture archiving
communication systems and other factors upon the length of stay for patients with total hip and total
knee replacements. International journal of technology assessment in health care 1999, 15(3):497–505.

39.Crowe B, Sim L: Implementation of a radiology information system/picture archiving and
communication system and an image transfer system at a large public teaching hospital—assessment of
success of adoption by clinicians. Journal of telemedicine and Telecare 2004, 10(1_suppl):25–27.



Page 15/15

40.Becker SH, Arenson RL: Costs and bene�ts of picture archiving and communication systems. Journal
of the American Medical Informatics Association: JAMIA 1994, 1(5):361–371.

41.Modrák M, Modrák V: The effect of a PACS on patient radiation doses and operating costs in a
radiology department: A practical study. Procedia Technology 2013, 9:1282–1287.

42.Al Yafei SA, Abuzaid MM, WiamElshami J, Noorajan Z: A Survey Analysis of The User’s Perspective to
Newly Implemented PACS System at Dubai Hospital. 2015.


