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Abstract Objectives:  Due to advancement in the field of health information technology, healthcare organizations (HCO) encouraging the adoption of e-
prescribing systems to improve quality of patient careand patient safety. However, physicians employed at HCO facing some barriers to effectively 
implement these e-prescribing systems. The main purpose of this study was to bring out the hidden perceptions of physicians about Quadramed e-
prescribing system prevailing at King Fahad Hospital of the University (KFHU), an academic medical center (AMC), Saudi Arabia. Consequently, 
assesses the benefits, disadvantages and, barriers of e-prescribing system which is currently implemented in KFHU.  Methods: An exploratory study 
design was adopted and eighty physicians (N=80) who used e-prescribing system at KFHU were surveyed through a self-structured questionnaire via an 
online system. Statistical analysis was carried out using SPSS 19.0. Results: The results showed that 52% of physicians were satisfied with the e-
prescribing system at KFHU. Factors influencing system‘s functionality and usability were identified as lack of access to available patient data; hard and 
complicated system; lack of training and support.  Conclusion:  Majority of the surveyed physicians were satisfied with the system. This study 
recommends several improvement opportunities to enhance both functionality and usability of e-prescribing system. And help the policy planners of 
AMCs in KSA to understand the physician‘s voice about e prescribing system which helps them to develop appropriate strategies for its improvement.  
 
Key Words: Electronic Prescribing, Patient Care, Patient Safety, Perception, Academic Medical Center, Physicians, Saudi Arabia. 

———————————————————— 

 

1. INTRODUCTION 
The field of information and technology advancement aids 
hospitals to adopt digital health technologies to improve the 
quality of patient care and reduce cost ]1  [ . As such, the 
development and use of e-prescribing is increasing in 
hospitals across globe, specifically at those Academic 
Medical Centers (AMCs) located in Saudi Arabia. An AMC 
or teaching hospital is not a single institution, but a group of 
functions and organizations devoted to improve the health 
of patients and population through the integration of their 
roles in patient care, education and research ]2[. Most of 
the AMCs in Saudi Arabia utilize healthcare information 
technology and operationalized e-prescription system to 
provide the patients with higher standards of healthcare 
services ]3[. Electronic prescribing (e-Prescribing) system 
refers to any computerized system used to enter, modify, 
review and output or to communicate medication 
prescriptions ]4[. Using this system, prescriptions are 
transferred from physician to the pharmacist electronically 
and its benefits include time and cost-saving, perception 
validity and reduction of prescription errors, thereby lead to 
patient safety and quality improvement ]5[.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Several reasons behind the efficacy of this e-prescribing 
system in the healthcare settings. Firstly, E-prescriptions 
done through a secure network makes them easy to read 
and provides time saving for users ]6-8[. Secondly, E-
prescribing system provides sufficient drug information to 
physicians including their costs ]6[ and also enables the 
prescribers to check patients‘ health plan or insurance 
coverage at the point of care ]9[.  Thirdly, e-prescribing 
improves patient safety by adhering to medication 
compliance, enhancing the accuracy of prescriptions, 
reducing the data entry, speeding up the prescription refill 
requests, and eliminating handwriting interpretation errors 
]10, 11[. Lastly, e-prescribing aids to deliver the clinical 
decision support consisting of formulary checks, checks for 
allergies, drug interactions, oddly high doses, and clinical 
conditions, as well as suggestions for choosing appropriate 
dosages for a given patient according to age and clinical 
diagnosis [12[. Healthcare organization (HCO) needs to 
consider certain key factors for successful implementation 
and functioning of e-prescribing system and it includes:  
standards, appropriate coding and inter-operability (to 
assure long-term viability of e-prescription system), and 
participation of all stakeholders (physicians, patients, and 
HCO). Among those stakeholders involved, it is important to 
study the perception of physicians about the 
implementation of e-prescribing system since they are 
primary users and the efficacy of the system depends on 
their involvement. Such initiatives could shed new light on 
the issue of addressing complex data about healthcare 
quality ]13,14[. Previous studies have been conducted on 
ascertaining the opinion of physicians about the e-
prescription system ]15, 16[. Recently, Grossman et al, 
]17[indicated that both physicians and pharmacists 
acknowledged their satisfaction with e-prescribing and 
perceived improvements in efficiency and patient safety. 
Even though several studies have been conducted to 
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capture physicians‘ perception about e-prescribing, studies 
specifically focusing on physicians‘ opinion about e-
prescribing system in Saudi hospitals have not been 
evaluated. Hence, this study was conducted with two-fold 
objectives viz. (i) to study the perception of physicians on 
the use and functionality of e-prescription system adopted 
at King Fahd University Teaching Hospital (KFHU), an 
academic medical center (AMC) in Saudi Arabia (ii) To 
identify the potential factors that are influencing physician‘s 
desire and ability to use e-prescription system for 
prescribing medications in the study setting. KFHU is 
utilizing Quadramed system for prescribing & dispensing 
drugs to the patients.  
 

2. METHODS 
 

2.1. Study Design  
A cross-sectional survey design was used to capture the 
hidden perception of physicians about the e-prescription 
system existing at KFHU and to determine potential factors 
that could affect its utilization.  
 
2.2. Sample   
This study was conducted at KFHU, Saudi Arabia during 
the year of 2016. The focus of this study was the whole 
population of physicians whose have access to the system 
(N=150) and are working at KFHU. A total of 100 
physicians were randomly selected and distributed with the 
Physicians Perceptions Survey tool using paper-based 
methods. An utmost care was taken to get a wide 
representation of samples from all the departments of 
KFHU. A total of 80 completed questionnaires out of 100 
were received, demonstrating an 80% response rate. 
 
2.3. The questionnaire tool 
To achieve study objectives, a semi-structured 
questionnaire tool entitled, ―Physicians Perceptions Survey‖ 
was adopted and it consists of thirty-three closed ended 
items (N=33) capturing different attributes of Quadramed e-
prescription system prevailing in KFHU. The tool is 
designed in such a way to capture three variables viz. (i) 
Physicians perception towards the functionality of the 
system (N=18 items); (ii) Physician‘s satisfaction about 
system‘s usability (N=10 items) and (iii) Physician‘s overall 
satisfaction with Quadramed e-prescribing system (N=5 
items). Each item has three response options to indicate 
the respondents‘ degree of agreement with it as follows: 
1=Yes; 2=No; 3=I don‘t know. The overall satisfaction of 
physicians was captured through four items in the 
questionnaire and each item has five response options to 
indicate the respondents‘ degree of agreement with it in an 
ascending order: 1=Strongly Disagree; 2=Disagree; 
3=Neutral; 4=Agree; 5=Strongly Agree. Besides, this tool 
has three open ended questions to capture the opinion of 
physicians viz: (i) advantages & disadvantages of the e-
prescribing system; (ii) barriers that prevent physicians in 
using this system and; (iii) suggestions to enhance the 
functionality and utility of this system in AMCs across Saudi 
Arabia. All the items included in this questionnaire were 
originally derived from the one which is designed by Gіder 
et al. ]18[and it was customized to the practices prevailing 
in AMCs across Saudi Arabia.  
 

2.4. Analytical methods   
Physician‘s responses were analyzed using descriptive 
statistics and expressed in percentages. All the three open 
ended items are analyzed using qualitative data analysis 
methods.  To facilitate that, the researchers applied the 
grounded theory analysis which involves systematic 
reading, organization, and arrangement of the responses 
stated in the open-ended questions.  
 

3. RESULTS  
Out of 80 respondents, the majority of them are female 
(57%).  It is observed that only 20% of respondents are 
having 3 years or more experience as physicians and the 
majority of respondents are found with less work 
experience (Table 1). Results on physicians‘ perception 
towards the functionality and usability of Quadramed e-
prescribing system are described in Table 2 and 3. In 
addition, Table 4 presented the physician's overall 
satisfaction towards Quadramed e-prescribing system.  
 

Table 1. Demographic data 

Category Frequency Percentage 

Gender 
Male 34 43 

Female 46 57 

Experience 
 

1 Year 57 75 

2 Years 04 5 
3 Years or more 15 20 

Specialty  

Surgery 20 25 

Obstetrics and 
Gynecology 

09 11 

Gastroenterology 01 1 
Cardiology 04 5 
Others 46 57 

 
Table 2. Physician's perceptions toward Functionality of 

Quadramed e-prescribing System 
S.N
o. 

Items Yes 
 

N (%)  

No 
 

N (%)  

I don‘t 
know 
N (%)  

1 Do you waste time in 
entering prescription or 
patient information in the 
Quadramed system? 

48(60%) 29(36%) 3(4%) 

2 Do you think e-prescribing 
facilitates physicians 
(users) to know all the 
procedures carried out for 
patients? 

50(63%) 21(26%) 9(11%) 

3 Do patients make requests 
for a paper prescription 
along with the e-
prescription? 

33(41%) 44(55%) 3(4%) 

4 Does e-prescribing system 
facilitate physicians with 
prescribing drugs? 

49(61%) 23(29%) 8(10%) 

5 Do you think e-prescribing 
decreases paperwork 
expenses of both the 
pharmacy and the 
hospital? 

65(81%) 08(10%) 7(9%) 

6 Is e-prescribing less time 
consuming compared to 
paper prescriptions? 

31(39%) 44(55%) 8(6%) 

7 Are you able to view 
previously prescribed drugs 
of the patient using e-
prescribing? 

71(89%) 7(9%) 2(3%) 

8 Does the drug module 
appear rapidly on the 

42(53%) 19(24%) 19(24%) 
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screen while the physician 
prescribes/pharmacist 
prepares the prescribed 
drug? 

9 While prescribing 
electronically does 
Quadramed system send 
an automatic correction 
notice when an error (dose 
adjustment, usage, etc.) is 
detected? 

50(63%) 12(15%) 18(23%) 

10 Does the Quadramed 
system give warnings if an 
erroneous (improper to 
age, gender diagnosis, 
etc.) prescription is written? 

37(46%) 18(23%) 25(31%) 

11 Are pharmacological 
properties (active 
ingredient, etc.) of drugs 
indicated on e-prescription 
module? 

36(45%) 16(20%) 28(35%) 

12 Is there an instant update 
on the Quadramed system 
when drugs are recently 
launched or removed off 
the pharmacy? 

15(19%) 31(39%) 34(43%) 

13 Do you think e-prescribing 
will contribute to patient 
safety? 

61(76%) 5(6%) 14(18%) 

14 Is the Quadramed system 
well suitable to the 
requirements of your work? 

50(63%) 21(26%) 9(11%) 

15 Do you think the 
terminology used in the e-
prescribing system reflect 
that of your work 
environment? 

55(69%) 10(13%) 15(19%) 

16 Are the important 
commands required to 
perform your work are easy 
to find in e-prescribing 
system? 

47(59%) 25(31%) 8(10%) 

17 Is the drug prescribed by 
the physician included in 
Quadramed system? 

64(80%) 6(8%) 10(13%) 

18 Do you think physicians 
themselves should enter e-
prescriptions to 
Quadramed system? 

57(71%) 17(21%) 6(8%) 

 

Table 3. Physician's perception towards usability of 
Quadramed e-prescribing system 

S.No. Items Yes No I don‘t 
know 

1 Do you think e-
prescribing is a 
simple system for 
users? 

50(63%) 26(33%) 4(5%) 

2 Do you experience 
any difficulties 
stemming from 
information 
technologies while 
writing e-
prescriptions? 

50(63%) 22(28%) 8(10%) 

3 Do you think that 
you need support 
from technical 
personnel to be able 
to use Quadramed 
system? 

49(61%) 29(36%) 2(3%) 

4 Do you need to learn 
a lot of things before 
using the 
Quadramed system? 

48(60%) 29(36%) 3(4%) 

5 Do you think that 
most people have to 
learn and train to 
use e-prescribing 
system? 

64(80%) 15(19%) 1(1%) 

6 Do you find the 
various functions in 
Quadramed system 
are well integrated? 

42(53%) 26(33%) 12(15%) 

7 Do you like to use 
the Quadramed 
system frequently? 

52(65%) 24(30%) 4(5%) 

8 Do you think there is 
too much 
inconsistency in 
Quadramed system? 

32(40%) 30(38%) 18(23%) 

9 Is the Quadramed 
system very 
cumbersome to 
use? 

43(54%) 21(26%) 16(20%) 

10 Do you feel very 
confident in using 
this system? 

56(70%) 19(24%) 5(6%) 

 
Table 4. Overall satisfaction of physicians towards e-prescription 

S.No. Items 
Strongly 
Disagree 

N (%)  
Disagree  Neutral Agree  

Strongly 
Agree  

1 
Overall, I was satisfied with Quadramed 
system and I support e-prescribing. 

6(8%) 6(8%) 26(33%) 21(26%) 21(26%) 

2 
E-prescribing is an overdue practice in 
health care in Saudi Arabia. 

5(6%) 8(10%) 38(48%) 20(25%) 9(11%) 

3 
I prefer for paper prescribing, if it is 
available for practice.  

25(31%) 16(20%) 16(20%) 15(19%) 8(10%) 

4 
Quadramed system has reduced the 
number of prescription errors. 

8(10%) 4(5%) 30(38%) 26(33%) 12(15%) 

5 
 I would recommend this Quadramed 
system to any physician/pharmacy staff. 

5(6%) 4(5%) 23(29%) 27(34%) 21(26%) 

 
3.1. Grounded theory analysis  
While analyzing the responses of the open-ended 
questions, the advantages of the Quadramed e-prescribing 
system listed by physicians are categorized and grouped as 
per the homogeneity as follows: ‗easy to use‘, ‗reduce 
medication errors‘, ‗time saving‘, ‗no paper work‘, ‗able to 
view the previously prescribed drugs‘, and ‗improve the 

quality of care‘, ‗efficiency‘, and ‗patient safety‘. On the 
other hand, the disadvantages felt by physicians are listed 
as ‗time-consuming‘, ‗not user friendly‘, ‗errors in drug 
selection and using the e-prescribing system‘. This study 
brings out the barriers faced by physicians while using this 
system and it consist of ‗unfamiliarity‘, ‗waste of time‘, ‗lack 
of complete and accurate drug lists‘, ‗limited workstations‘, 
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and ‗resistance among physicians. Suggestions given by 
physicians to enhance this system are i) need of proper 
education and training, ii) list all possible drugs by 
categories, iii) add special icon for drug refill; ‗help‘ button 
and; ‗free text‘ for drug entry, iv) remove unnecessary 
entries, v) make access easier for new physicians, vi) 
increase the speed of this system and, vii) train nurses too.  
 

4. DISCUSSION  
This study aimed to capture the perception of physicians on 
functionality and usability of Quadramed e-prescribing 
system adopted at KFHU and explore the potential factors 
influencing physician‘s desire and ability to use this system.  
Results showed that most of the physicians are female and 
are employed at various specialty units of KFHU. 
Furthermore, the perception of physicians on functionality 
and usability of Quadramed e-prescribing system and their 
overall satisfaction were analyzed and discussed as 
follows.  
 

4.1. Physicians’ perception towards the functionality of 
Quadramed e-prescribing system 

With respect to functionality, the majority of physicians 
agreed that Quadramed e-prescribing system facilitates 
them to prescribe the drugs (61%) and it helps them to view 
the details of procedures carried out for each patient (63%). 
Whereas, Gider et al. ]18[ reported that only 53% of 
physicians perceived as e-prescribing system facilitated 
them to prescribe drugs and 56% of them perceived that 
this system aids them to view all the procedures carried on 
each patient. Further, our study observed that more than 
80% of physicians expressed their satisfaction as e-
prescribing system reduces paperwork expenses of both 
the pharmacy and hospital; and aid them to view the history 
of previously prescribed drugs, which are in accord with the 
results of Gider et al. ]18[.  Next, it is observed that 60% 
physicians reported that they wasted their time in entering 
prescription or patient information and 55% reported that e-
prescribing consumed more time than paper prescriptions. 
Besides, 55% of physicians reported that the patients do 
not make requests for a paper prescription along with the e-
prescription. These results are in accord with the findings of 
Gider et al. ]18[ and Devine et al. ]19[. In contrast, 
Hellstrom et al. ]20[ stated that 90% of physicians felt e-
prescriptions are time saving and able to provide better 
service to the patients. This study indicated that 45% of 
physicians agreed that the pharmacological properties of 
drugs are clearly indicated on e-prescription module of 
Quadramed e-prescribing system. However, 35% of them 
expressed their opinion that they were unaware of this 
function. Besides, only 53% of physicians articulated that 
the drug module appeared rapidly on the screen during 
drug prescription. Therefore, hospitals which are 
implementing e-prescription system should take appropriate 
measures to control screen resolutions and make 
necessary adjustments in the computer system settings to 
optimize the appearance of drugs in the e-prescription 
system ]21[.  80% of physicians stated that the drug which 
they preferred to prescribe is included in Quadramed e-
prescribing system. Nevertheless, many physicians (43%) 
do not aware of the instant update that they usually receive 
it from thissystem during the time when drugs are launched 
or removed off the pharmacy and only few (19%) are aware 

of such instant update. These findings are consistent with 
the results of Gider et al. ]18[ and it needs an immediate 
attention from policy makers to improve the functionality of 
this system.About patient safety, 76% of physicians agreed 
that e-prescribing will contribute to patient safety. 63% of 
physicians have positively perceived Quadramed e-
prescribing system since it sends an automatic correction 
notice when an error is detected. Even though 46% agreed 
that the system provides warnings if any prescription with 
errors related to age, gender and diagnosis is detected, 
31% were unfamiliar with this function available in this 
system. The study results are validated through the 
observations done by Gider et al.]18[ and Tan et al. ]18, 
22[. These functions of an e-prescribing system are 
identified with the key benefits of improving the quality of 
health care services; efficiency of prescribing and 
dispensing medications; and reducing medication errors 
and healthcare cost ]23[.Furthermore, the majority of 
physicians (69%) felt that the terminology used in 
Quadramede-prescribing system is ideal for their work 
environment and the commands required to perform the 
work are also easy to find in this system. About 63% of 
physicians agreed that this system is well suitable to fulfill 
the requirements of their work. Recently, Samadbeik et 
al.]24[ stated that e-prescription has evolved as a definite 
solution to overcome the issues such as fraud, inefficiency 
and administrative workload. It aids to reform clinical work 
flows associated with medication management. The clinical 
drug terminology standard of e-prescribing system provides 
standard names for clinical medications and dose forms as 
administered to a patient. With regard to the utility of 
Quadramed e-prescribing system by physicians, a recent 
study observed that only a small number of physicians had 
adopted e-prescriptions in their outpatient clinics at an 
academic health sciences center ]25[.However, our findings 
reported that 71% of physicians preferred to enter e-
prescriptions in this system which is in conformance with 
the results of Gider et al. ]18[. 
 

4.2. Perception of physicians towards the usability of 
Quadramed e-prescribing system 

In our study, 63% of physicians felt e-prescribing system is 
simple to use, which is consistent with the findings of Gider 
et al. ]18[. However, 80% of physicians need some forms of 
training to use it.  In a study by Abramson et al. ]26[, 
physicians reported that training is required to enhance 
knowledge on e-prescribing system so that the system 
won‘t be perceived as complex to use. In our study, 63% of 
physicians experienced the difficulties stemming from 
information technology (IT) issues while writing e-
prescriptions. Whereas, Gider et al. ]18[ reported that 78% 
of physicians experienced difficulties related to IT while 
doing e-prescriptions. In addition, this study observed that 
61% of the physicians required technical support from 
experts while using Quadramed e-prescribing system and 
this finding warrant hospitals to establish a strong technical 
support team while implementing e-prescription system.  
Further, this study observed that many physicians (60%) 
preferred to use the Quadramed e-prescribing system 
frequently and expressed their confidence in using it. In 
contrast, Smith ]7[ reported a low level of trust by 
physicians towards technology and still many felt 
comfortable with their manual prescriptions. In addition, 
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Quadramed e-prescribing system is perceived by many 
physicians as very cumbersome to use (54%) and have too 
much inconsistencies (40%). This might be due to many 
mouse clicks, complicated drug choice, and lack of receipt 
from the pharmacy ]20[.Besides, 53% of physicians 
perceived the various functions in Quadramed e-prescribing 
system are well integrated. Previous studies have also 
specified that a proper integration of e-prescribing and 
electronic drug management can reduce errors in preparing 
and prescribing drugs ]8, 27, 28[.  
 
4.3. Physician's Overall Satisfaction towards 

Quadramed e-prescribing system  
In this study, 36% of physicians agreed that e-prescribing is 
an overdue practice in healthcare in Saudi Arabia. 
Conformance to our findings, an earlier study reported that 
42% of Turkish physicians felt e-prescribing as an overdue 
practice in healthcare sector ]18[. This study observed that 
51% of physicians not preferred to use paper prescription 
even if it is available during their clinical practice, which is 
consistent with the results of  Gider et al. ]18[ who reported 
that 63% of physicians preferred e-prescription system. 
Further, 48% of physicians agreed that Quadramed e-
prescribing system has reduced the number of prescription 
errors. Yungandhar et al. ]29[ also stated that e-prescribing 
system reduced the prescribing errors in discharge 
prescriptions. Interestingly, our findings indicate that 60% of 
physicians recommending Quadramed e-prescribing 
system to other physician and pharmacy staff.  Our findings 
are in conformance with the earlier study done by Wang et 
al. ]5[ who documented that about 66% of physicians were 
satisfied with their e-prescribing system and 68% of them 
recommended it to others.  Overall, 52% of physicians are 
satisfied with the Quadramed e-prescribing system 
prevailing at KFHU and appropriate strategies need to be 
formulated to enhance the functionality and usability of this 
system at KFHU. On reviewing the advantages, 
disadvantages, barriers and suggestions provided by 
physicians towards the Quadramed e-prescribing system, 
the researchers recommended the following strategies to 
enhance the existing system at KFHU and the same can be 
used in other hospital setting:  

 Educate and train physicians before implementing 
the e-prescribing system to eliminate the 
resistance and unfamiliarity with e-prescribing. 

 Train nurses to use the e-prescribing system so 
that their assistance might help physicians to 
reduce mistakes and save time.   

 Conduct the periodical assessment to study the 
perception of physicians and pharmacists about e-
prescribing system to improve the efficiency of e-
prescribing system and make the system much 
easier to use. 

 Make the access and prescription of medicines 
simpler for new physicians by removing 
unnecessary entries, add special icon for drug 
refill, ―help‖ button and ―free text‖ to enter the 
medication name manually if the drug is not 
available in the catalogue. 

 Categorize drugs in e-prescribing system 
according to physicians‘ specialty to make the drug 
selection much easier.  

 Develop user manual or guide for physicians that 
help them to properly use e-prescribing system so 
that it saves time and accustom them to get more 
familiarity with the system  

 Provide extensive technical infrastructure and 
support to physicians and pharmacists for the 
successful implementation of e-prescribing system. 
Technical personnel should train the physicians 
and pharmacists on how to use the e-prescribing 
system effectively, thereby reduce medication 
errors. The technical team members should 
provide solutions and feedback to overcome issues 
encountered while practicing e-prescribing.   

 

5. CONCLUSION 
This study indicates that most of the physicians positively 
perceived the functionality and usability of Quadramed e-
prescribing system prevailing at KFHU. However, overall 
satisfaction towards this system is observed as 52%, which 
needs an improvement. As e-prescribing is being a new 
practice at AMCs in Saudi Arabia, this study revealed 
several factors influencing the physician‘s desire and ability 
to use Quadramede-prescribing system for prescribing 
drugs at KFHU, which include ‗lack of complete drug lists‘ 
and ‗easy access to use‘, ‗lack of training and IT support‘; 
‗slow and complex system‘; ‗physician‘s resistance, and 
unfamiliarity‘. 
 

5.1. Limitations and Recommendations 
This study used a semi-structured questionnaire to 
understand the perception of physicians about e-prescribing 
system and a set of open-ended questions are also used to 
capture the factors influencing the physician‘s desire and 
ability to use the system. In future, a structured survey 
instrument can be developed to statistically reveal the 
factors influencing the physician‘s desire and ability to use e-
prescribing system. Similar studies can also be carried out 
with pharmacists working at AMCs in Saudi Arabia. The 
future studies can focus on exploring the different categories 
of physician‘s opinion about the e-prescribing system so that 
its functionality can further be improved to fulfil the 
requirements of different specialties.  
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