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Abstract

Aim: This study explored physicians' and nurses’ attitudes toward an electronic health record (EHR) system
and examined the features and factors that clinicians associated with the implementation of EHR systems.

Methods: A self-administered anonymous questionnaire with high reliability and validity was adopted from
existing research to gather clinicians’ attitudes toward the EHR system implemented at King Saud
University Hospital, one of the biggest hospitals in Riyadh, Saudi Arabia.

Results: A total of 438 questionnaire responses were received from the participants; 240 of them were
physicians and 198 were nurses. The participants had a mean age of 43.7 years (standard deviation (SD)
17.1), 213 (52.7%) were female and 207 (47.3%) were male. Most participants (424, 96.8%) had one or more
years of experience using computers, and a majority (304, 69.4%) had one or more years of experience using
EHR systems. Most physicians and nurses (214, 89.5% vs. 174, 87.9%) were satisfied with their hospital’s
EHR system and felt that the system was highly usable and had the potential to improve communication
between staff, facilitate easy storage of and access to information and lead to improved health outcomes for
patients. The study found positive attitudes among clinicians concerning the quality of training and
education around the new system (178, 74.2% of physicians vs. 142, 71.7% of nurses; p > 0.05) and

toward leadership during the transition to HER (222, 92.5% vs. 183, 92.4%). On the other hand, a majority of
nurses reported that the EHR system took longer to use and increased their workload compared with the
previous analogue system (115 (47.9%) vs. 133 (67.2%); p < 0.01 and 46.7% vs. 112 (64.1%)). A large majority
of physicians and nurses surveyed (214 (89.2%) vs. 167 (84.3%)) stated that clinicians should be consulted in
the design of such systems as a way to maximise the potential benefits of EHR and mitigate extra workload
demands.

Conclusion: Most clinicians expressed overall satisfaction with the EHR system, but there were some areas
of dissatisfaction among the respondents, such as increasing workload and stress among nurses. There is
scope for further research to continue to explore physicians' and nurses’ attitudes toward EHRs and for
future experimental studies that examine the impact of EHRs on clinician workloads, patient health
outcomes and quality of care.
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Introduction

Electronic health record (EHR) systems are increasingly utilised in hospital settings, particularly in Saudi
Arabia [1,2]. Their increasing popularity owes to their potential to reduce costs of healthcare provision,
whilst improving patient outcomes and safety [3]. EHRs enable healthcare providers to offer better and safer
care for their patients by enabling easier and more standardised access to the information medical
professionals require [4].

In developed countries, such as the USA, the implementation of EHRs in primary care settings occurred
relatively early and adoption rates are high (EHR systems were used in roughly 96% of private hospitals and
84% of general practices in 2017). In England, all patient records were digitised in 2015, and Australia
undertook a similar computerisation initiative in 2016-2019 [5]. In developing countries, drives towards EHR
implementation began later but have since gathered a significant pace. The Kingdom of Saudi Arabia is a
leader in this field, given its relative financial prosperity and rapidly developing healthcare system. Saudi
Arabia has made progress in implementing e-health in a range of care contexts, such as hospitals,
laboratories and prescription services [6]. Prior research has examined the rate of uptake of these
technologies, for instance using the Healthcare Information and Management Systems Society (HIMSS)
adoption model with some care centres achieving a stage 7 accreditation, the highest stage possible [1,7].
EHR technologies used within KSA are sourced from a variety of developers, including Epic and Cerner, as
well as other high-rated producers [8].

Globally, a significant body of research has examined stakeholders’ awareness of these EHR systems and
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begun to identify factors that influence their successful implementation, including the requirement for
comprehensive training, and efficient and effective leadership in transitioning to these new systems [6,7].
Several research works have also identified dissatisfaction among physicians and nurses as a key factor
affecting EHR adoption [8,9], which can be caused by financial issues; complexity of systems, including
multiplicity of screens, options and navigational aids; and a lack of customizability. Jabali and Abdulla
proposed that EHR systems should be regularly evaluated in terms of usability, perceptions and end-user
satisfaction [7,10]. As clinicians (physicians and nurses) comprise the main users of EHR systems, their
attitudes towards these systems play a role in influencing other medical professionals to accept their
implementation and the advantages they bring. Their acceptance is therefore an essential consideration in
EHR research. A better understanding of physicians’ and nurses’ acceptance has the potential to inform
wider investigations into EHR use and improve implementation procedures [4].

Although some previous research has examined EHR use in Saudi Arabia and begun to assess Saudi
physicians’ perceptions of these systems, there have been very few studies examining both nurses’ and
physicians’ satisfaction [1,4,8,9] and relatively little research into the factors that influence clinicians’
attitudes towards EHRs and their implementation within this specific context [6,7].

The present study therefore addresses several previously unexamined issues: (1) It studies the
implementation of EHR within one of Saudi Arabia’s largest teaching hospitals (700 beds), which is also a
key referral centre for treatments and surgeries within KSA and which launched its EHR system in 2021, one
year before the commencement of the current study. (2) It examines attitudes towards the use of this specific
EHR system within KSA among different end users, including both physicians and nurses. The main
objectives of this research are to 1) examine both physicians’ and nurses’ satisfaction with the adopted EHR
system, 2) investigate their attitudes regarding the implementation of this system and 3) examine potential
factors that might influence these perceptions, such as demographic details, training provision and so on.
The results of this research can inform the hospital itself and provide guidance to facilitate successful
transitions to such systems elsewhere.

Materials And Methods

A quantitative cross-sectional study, using a structured questionnaire, was conducted to collect accurate and
anonymous data on participants’ satisfaction and perceptions of an EHR system [11].

Overview of the EHR system and setting

The EHR system used at the studied hospital is a commercially developed system, called Cerner PowerChart®
(Oracle Cerner, USA), which is accessed via desktop computers and other devices (e.g., laptops) and
launched in 2021, one year before the commencement of the study.

The study hospital is King Saud University Hospital, a tertiary-level hospital in Riyadh and one of the largest
public teaching hospitals in Saudi Arabia, which houses 700 beds and a key referral centre for treatments and
surgeries within KSA. It conducts an average of 14,231 procedures and delivers treatment to more than 1.2
million outpatients per year.

Participants

The target population was clinicians (physicians and nurses) using an EHR system in Riyadh, Saudi Arabia,
comprising 30,000 doctors and nurses. A sample size of 398 was determined, considering a 95% confidence
level, #5% margin of error, 0.05 alpha error and 80% power level. These parameters guarantee precise and
reliable findings, making the chosen sample size of 398 suitable for the study.

Due to the limited time and resources of this research, it was not practicable to gain access to the entire
population. Therefore, a convenience sample was utilised to capture an accessible subset of the study
population. Questionnaires were distributed to hospital physicians and nurses during morning meetings,
with participants completing them after signing a consent form. The ethical approval was obtained from the
hospital ethical committee (approval no. 22-369E).

Study tool

The study adopted the validated and reliable Clinical Information System Implementation Evaluation Scale
(CISIES) questionnaire, which was developed by an expert panel based on a highly validated questionnaire
[12] and tested to ensure its validity and enhance its content for evaluating users' satisfaction with EMR. The
survey underwent rigorous testing and validation processes, demonstrating a high internal consistency of
0.94 Cronbach’s alpha, thus enhancing its reliability for assessing perceptions of EMR users [12,13] (see
Appendix). The purpose of the questionnaire is to solicit clinicians’ perceptions of EHR [12]. It includes five
questions regarding participant characteristics and 37 statements concerning EHR systems, based on a six-
point Likert scale (“strongly disagree” to “strongly agree”).

The paper-based questionnaires, with information sheets attached, were distributed directly to hospital
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physicians and nurses during their morning meetings, and the participants were asked to complete the
questionnaire after they signed a consent form. To protect anonymity, the participants were instructed to
deposit their completed questionnaires in a box located at the reception of their respective departments,
and this procedure was supervised by the hospital’s medical director.

The questionnaire provides insights into individual aspects of clinicians’ perceptions of EHR. The
participants’ satisfaction in response to each statement/question was characterised based on the Likert-

»

point scale as either agree (“somewhat agree”, “agree” and “strongly agree”) or disagree (“somewhat

—

disagree”, “disagree” and “strongly disagree”).

Data analysis

Once 438 completed questionnaires had been received, the data were subjected to descriptive and
inferential analysis using IBM SPSS Statistics for Windows (IBM Corp., Armonk, New York, United States) to
assess clinicians’ perceptions of EHR and factors surrounding the implementation of the EHR system. The
software was used to provide the mean and percentage scores, among others. The two overall satisfaction
items (“I overall prefer using the system than the old way of doing things” and “Overall, the introduction of
the system has been effective”) were analysed jointly, and associations with demographic factors were
investigated. The normality test was conducted before correlating overall satisfaction with demographic
variables (e.g. age), and the Shapiro-Wilk test results yielded p < 0.01, confirming that the variables were not
normally distributed. The correlation was done using Spearman’s test, which is appropriate to examine
potential links between overall satisfaction and demographic variables of age, experience of EHR,
experience using computer and chi-square test, which is appropriate to examine potential links between
satisfaction items and demographic variables of gender and profession. The correlation coefficient (rho) in
the Spearman test was used to identify the strength and direction of the correlation. A chi-square test was
also used to compare responses between nurses and physicians. P-values < 0.05 were considered statistically
significant.

Results

A total of 438 completed questionnaires were included in the statistical analysis; 240 of them were
physicians and 198 were nurses. One hundred seventy-two (39.3%) respondents were aged 35 years or
younger, with 137 (31.3%) between 36 and 45, 102 (23.2%) between 46 and 55 and just 6.2% aged 56 and
over. A total of 213 (52.7%) respondents were female, and 207 (47.3%) were male. Four hundred twenty-
four (96.8%) respondents had one or more years of experience using computers, and a majority (304, 69.4%)
had one or more years of experience using EHR systems. One-hundred ninety-eight (45.2%) respondents
were nurses, and 240 (54.8%) were physicians (83 (19%) residents, 99 (22.6%) specialists and 58 (13.2%)
consultants). A further breakdown of the physicians' specializations is presented in Table 1.
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36-45
46-55
>55
Total
Gender
Male
Female
Total
Experience using computer
<1 year
1-3 years
>3 years

Total

Experience using EHR systems

<1 year

1-3 years

>3 years
Total
Profession
Resident doctor
Specialist doctor
Consultant doctor
Nurse
Physicians specialists
General doctor
Family doctor
Paediatrician
Surgeon
Psychiatrist
Internal medicine
Others

Total

N (%)
172 (39.3%)
137 (31.3%)
102 (23.2%)
27 (6.2%)

438 (100%)

207 (47.3%)
231 (52.7%)

438 (100%)

14 (3.2%)
40 (9.1%)
384 (87.7)

438 (100%)

134 (30.6%)
163 (37.2%)
141 (32.2%)

438 (100%)

83 (19%)
99 (22.6%)
58 (13.2%)

198 (45.2%)

52 (21.7%)
53 (22.1%)
40 (16.7%)
19 (5.6%)
24 (7.9%)
38 (15.8%)
14 (5.8%)

240

TABLE 1: Participants' characteristics

Overall satisfaction

Overall, both physicians and nurses were satisfied with the EHR system (214 (89.5%) vs. 147 (87.9%), p >
0.05), and the majority favoured this system over the previous non-EHR method of information
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management. A large majority of physicians and nurses (209 (87.1%) vs. 167 (84.3%), p > 0.05) felt that the
transition to this new system had been conducted satisfactorily (see Table 2).

Overall satisfaction

| overall prefer using the system than the old way of doing things.

Overall, the introduction of the system has been effective.
EHR usefulness and usability

| can depend on the accuracy of the system.

The use of the system reduces errors.

| feel the use of system has improved the quality of patient care.

The system has added to my workload.

Using the system takes a lot more time than the old way of doing things.

The system facilitates communication of patient information among members of
our healthcare team.

Members of other disciplines should receive more training regarding how their
entry of information affects my use of the system.

EHR training, ongoing support, teamwork and leadership

The training | received was adequate.

Adequate resources were available when | was learning to use the system.

When the system is unavailable, the backup way of doing things works
adequately.

| don’t get as much help as | need to fix problems with the system.

People who | work with on a daily basis support me in my use of the system.

The system facilitates communication of patient information among members of
our healthcare team.

People who use the system should have had more to say about the design of the
system.

TABLE 2: Physicians' and nurses' responses

Agree responses

Physicians Nurses Physicians

N (%)

214
(89.5%)

209
(87.1%)

217
(90.4%)

214
(89.2%)

202
(84.2%)

115
(47.9%)

112
(46.7%)

168 (70%)

176
(73.3%)

178
(74.2%)

174
(72.5%)

165
(68.8%)

168
(77.5%)

222
(92.5%)

178 (73%)

214
(89.2%)

N%) N (%)

(1i37:.9) 26 (10.8%)
(1:47.3%) 31 (12.9%)
(15012.5%) 23 (9.6%)
(1515.1%) 26 (10.8%)
(187:.9%) 38 (15.8%)
183 125

(67.2%) (52.1%)

127

128 (53.3
(64.1%) (83:3)

137

72 (7.99
(69.2%) (7.9%)

129

(65.2%) 64 (26.7)

142 129
(T1.7%)  (65.2%)

141 66 (27.5%)
(71.2%) o
o7 75 (31.2%)
(49%) o
193 54 (22.5%)
(77.3) o
183

18 (7.5%
(92.4%) (7.5%)
146 62 (27%)
(73.7%) ’
167 26 (10.8%)
(84.3%) o

Disagree responses

Nurses
N (%)

24
(12.12)

(15.7%)

9
(48.5%)

83
(41.9%)

24
(12.1%)

65
(32.8%)

(34.8%)

56
(28.3%)

57
(28.8%)

101
(51%)

45
(22.7%)

15
(7.6%)

52
(26.3%)

31
(15.7%)

P value

0.79

0.50

0.001"

0.001"

0.205

0.001"

0.001"

0.95

0.081

0.65

0.86

0.01"

0.07

0.86

0.99

0.18

EHR usefulness and usability

As shown in Table 2, the physicians reported more positive opinions than nurses regarding the dependability
of the system’s accuracy (217 (90.4%) vs. 102 (51.5%), p < 0.05) and reported that the EHR system reduced
errors (214 (89.2%) vs. 115 (58.1%), p < 0.01), whereas nurses expressed more negative judgements
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concerning the increased workload and time required to use the new system compared to the previous
method (115 (47.9%) vs. 133 (67.2%), p < 0.01 and 112 (46.7%) vs. 127 (64.1%), p < 0.05, respectively). Both
physicians and nurses felt that the system improved the quality of care for patients (202 (84.2%) vs. 174
(87.9%), p > 0.05) and improved communication of information between healthcare workers (168 (70%) vs.
137 (69.2%), p > 0.05). However, some respondents (176 (73.3%) physicians vs. 129 (65.2%) nurses, p > 0.05)
felt that their colleagues from other disciplines required more training in data entry.

EHR training, ongoing support, teamwork and leadership

Eight of the questionnaire items assessed the adequacy of training and support for the new system. The
majority felt that the training had been sufficient (178( 74.2%) physicians vs. 142 (71.7%) nurses, p > 0.05)
and that training resources were adequate (174 (72.5%) vs. 141 (71.2%), p > 0.05). However, nurses
expressed lower levels of satisfaction with the adequacy of backup systems during downtime and outages (97
(49%) vs. 165 (68.8%), p < 0.01). In terms of clinicians’ satisfaction with teamwork and leadership, most
physicians and nurses reported that their colleagues assisted them in using the EHR system (222 (92.5%) vs.
183 (92.4%)), and a majority felt that the system did not interfere with teamwork. However, most physicians
and nurses (214 (89.2%) vs. 167 (84.3%)) reported that EHR users should be involved in designing EHR
systems.

Demographic attributes, ease of use and satisfaction

Of the demographic variables, age was negatively and significantly correlated with the two satisfaction
variables (p < 0.001, rho =-0.18; p < 0.003, rho = -0.14). This result indicates that as age increases, there is a
decrease in the overall satisfaction of physicians and nurses, and vice versa. The profession and satisfaction
variables also showed a significant positive correlation (p = 0.004, rho =0.17; p < 0.001, rho = 0.20). However,
all of these correlations were weak. The post-hoc test showed that specialist doctors had the highest
percentage of overall satisfaction (97/99; 98%). No correlations were found between the satisfaction
variables and the remaining demographic variables of gender (p = 0.33), EHR experience (p = 0.48) and
computer experience (p = 0.442).

Discussion
Main findings

This study examined clinicians’ satisfaction levels with an EHR system in a real-world setting in Saudi
Arabia and gathered data on these users' perceptions of the factors surrounding EHR implementation. The
study found high levels of satisfaction with EHR among the clinicians surveyed, and the majority reported
finding the system useful. These findings are in line with those of previous research [1,4,14].

Clinicians’ satisfaction can be influenced by demographic factors. The current study found weak significant
correlations between satisfaction and age and satisfaction and profession. The current study showed that
there is no significant correlation between overall satisfaction and gender, EHR experience or computer
experience. These findings are consistent with previous findings reported by Brown et al. who examined
levels of anxiety around computer use among interns and found that gender and computer skill were
uncorrelated with satisfaction levels [9]. The lack of correlation between computer experience and
satisfaction with EHR is a similar finding to that reported by [13-15]. The lack of correlation between these
variables could be due to the provision of sufficient training and support, which have been found to mitigate
difficulties that could be experienced by nurses and physicians with no previous experience with technology
[8,16]. Alessa et al. stated that adequate training can help overcome usability issues and enhance end-user
acceptance [17]. A study by Biruk et al. found that health workers who received adequate training were more
than twice as likely to accept the advantages of EHR technology, compared to those whose training was of
poor quality [18]. Notably, most participants in the present study (74.2% of physicians and 71.7% of nurses)
reported high satisfaction with the EHR training and resources, in contrast to some prior research in which
these were reported to be insufficient [4,19].

The association between greater age and lower satisfaction with EHR is also in line with some previous
research, which suggests that clinicians who are older are more likely to be dissatisfied with EHR systems,
whereas younger clinicians are likely to have higher digital competence and a greater willingness to engage
with technology [14,20,21]. However, other research has found these factors to be unrelated [4]. It is
important to consider all end users' opinions during the development of healthcare technologies [17], a key
consideration that is underscored in the present study, where participants felt that those who use the system
should have had more to say about its design. The association between age and satisfaction level suggests
that the involvement of end users in the development and implementation of these systems may be
particularly important in the case of older users [22]. However, it is also important to note that this issue
may decrease as future generations of clinicians are raised with greater access to technology.

Given the lack of previous research examining both physicians' and nurses’ satisfaction with EHR systems in
KSA or the wider Gulf Region, one key finding of the current study was the difference in satisfaction levels
between physicians and nurses [1,4,8,9]. Specifically, nurses expressed more dissatisfaction with the
adequacy of backup systems during downtime and outages, which can be caused by planned maintenance or
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unscheduled technical issues. This may be because system outages can create a significant additional
workload, including the need to keep both EHR and paper records, with the additional workload falling
largely on nurses, negatively affecting their satisfaction [23,24]. This highlights the importance of effective
contingency plans to ensure the safety and efficiency of patient care during periods of downtime.

The usefulness of EHRs is a crucial factor that enhances EHR systems’ success. These results indicate high
clinician satisfaction with the EHR system’s usefulness, considered an essential factor in influencing
clinicians’ attitudes. This is consistent with previous research [1,5,25,26]. The present study also found
physicians to have higher satisfaction than nurses regarding the accuracy of the EHR system. Clinicians were
also more likely to report that the EHR might reduce medical errors, a finding in line with previous research,
helping to ensure patient safety and improve health outcomes [21,27-29]. One possible explanation for this
is that physicians noticed this benefit because they have the main responsibility for patients’ treatments in
Saudi, meaning doctors are the most actively involved in patients’ treatments and medication-related
decisions and ordering. Nurses, on the other hand, were more likely to report that the EHR increased
demands on their workload and time, which again may be due to their greater responsibility for managing
patient records [26].

The results show that EHRs have the potential to enhance communication of information between
healthcare workers, in keeping with previous research [1,21,27,30]. The results also indicate that good data-
entry practices among EHR users are considered essential to the system’s success. This finding underscores
the importance of improving clinicians’ knowledge of the problems created by inaccurate data entry, which
have the potential to cause frustration among fellow users, and reduced quality of care for patients.

Physicians reported that the EHR system had enhanced their work practice, in line with previous research
showing positive impacts of EHRs on productivity [4,21,31]. Previous research indicates that clinicians
report that EHRs reduce workload [26,32], but other findings contradict this view [26,53-35]. The present
study supports the view that EHRs increase workload more among nurses, with satisfaction scores being
lowest when they were asked to report on workload and stress associated with EHR use. These issues can be
addressed by implementing interfaces that are simple and easy to use and by consulting clinicians during the
EHR design phase so as to better meet all end users’ needs and increase their acceptance of the new system
during the transition period [26,36].

Previous research indicates that time-saving is a key benefit of EHR systems, helping reduce waiting times
for results and records [35,37]. The present study contradicts this finding, with 63.3% reporting that this
system took longer to use, a result in line with some other studies [21,38,39]. This may be due to
respondents’ relative inexperience with EHRs: 30.8% had less than one year experience with such systems.
Previous research reports a decrease in the time required to use EHRs as physicians become more
accustomed to them [1,37].

The results reveal high satisfaction with regard to teamwork and leadership. This is in line with previous
research, which indicates that these factors have a positive impact on user satisfaction 7 and can improve
cooperation among clinicians 1. However, respondents (89.2% of physicians and 84.3% of nurses) reported
that clinicians should be consulted during the design of EHRs. This is in keeping with previous studies,
which found that the development of user interfaces should incorporate users’ attitudes [1,6,17], that user
involvement in design correlates with healthcare professionals’ perceptions [1,40,41] and that such
involvement can improve enthusiasm for new systems by increasing clinicians’ sense of ownership
[34,37,42,43].

Strengths and limitation

A key strength of this research is its contribution to the developing knowledge regarding clinician
satisfaction with EHRs, with implications for numerous stakeholders, including the Ministry of Health
(MOH) and hospital managers. Given the specific study context, generalisability beyond Saudi Arabia may be
limited but could extend to other cultures and settings similar to Saudi Arabia and the Saudi MOH. A
potential limitation of the research is its focus on the opinions of doctors and nurses only; other healthcare
professionals or experts might have provided different insights. The use of convenience sampling may also
have limited or biased the results obtained. To mitigate this issue, the sample of physicians and nurses was
diversified to encompass doctors from multiple departments and with varying levels of education, all of
whom utilize EHR, at the premier hospital in Saudi Arabia boasting 700 beds. The small number of
participants surveyed and the single location investigated may further impact the generalizability of the
study findings. However, these findings should be generalizable to contexts with similar EHR systems and
care centres that are similar to the study setting. Finally, the questionnaire used is relatively lengthy, and
the time required to complete it could have significantly affected the response rate.

Recommendations for further studies

Based on the current findings, it is important for future studies to investigate the opinions of clinicians and
other healthcare professionals using open-ended questions or other qualitative tools (e.g. interviews) to
provide in-depth insights into EHR systems and factors that might impact the successful implementation of
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EHR. There is also a need for research utilizing large-scale study designs to assess EHR systems’ impact on
clinicians’ workloads, patient health outcomes and care quality and compare these results with usual care or
with different EHR systems implemented in other hospitals, so as to draw clinical conclusions. It is
important also to consider patients' perspectives and experiences with EHR systems that could provide
valuable insights into the user experience. Finally, the focus of the current study was on clinicians’
satisfaction with EHR; future research should examine the features that clinicians find most useful and
compare the usefulness of analogue and EHR systems.

Conclusions

The research demonstrates that clinicians were mostly satisfied with the EHR system, finding it effective and
useful to support their duties, but there were some areas of dissatisfaction among respondents. The
physicians reported more positive opinions than the nurses regarding the dependability of the system's
accuracy. However, the nurses expressed more dissatisfaction with the EHR's impact on their stress levels
and workload, as well as the adequacy of backup systems during downtime and outages. Future large-scale
experimental research is recommended to assess the impacts of EHR systems on clinicians’” workload,
patient health outcomes and care quality.

Appendices
Study tool

1. What is your gender?
o Male
o Female
2. What is your age group in years?
o ==35
o 36-45
o 46-55
o >55

3. How much is your experience with using computers?

o <=1 years
o 1-3 years
o >3 years

4. How much is your experience with using EHR?
o <=]years
o 1-3years
o =3 years

5. Select your profession:

o Resident doctor

o Specialist doctor
o Consultant doctor
o Nurse

If vou are doctor: what is your specialty:
- General doctor

- Family doctor

- Pediatrician

- Surgeon

- Psychiatrist

- Internal medicine

- Others .....coccoeciiiiiiiiiniinn

FIGURE 1: Study tool
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