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Adoption of Electronic Health Records in Saudi Arabia Hospitals: Knowledge and
Usage

Abstract:

Background:

Saudi Arabia is paying a high attention to medically serve patients through advanced healthcare
including: electronic health records (EHR). It is an electronic version of patient medical history
that may incorporate essential administrative, clinical, laboratorial, radiological information.
Locally, there were many researches and studies conducted to measure the awareness and
implementation of e-health technologies including EHRs in Saudi Arabia. However, the aim
of this research is to investigate the knowledge and usage levels of EHRs among different
health care providers in Saudi Arabia.

Materials and Methods:

By using a survey, this cross-sectional study is conducted to examine the knowledge and usage
levels of EHRs among different health care providers at different sized hospitals from different
provinces in Saudi Arabia. Statistical Analysis System software was employed in this study's
analysis.

Results:

There were 512 participants from different healthcare occupations involved to examine the
knowledge and usage levels of EHRs in Saudi Arabia. 84.84% of those participants are Saudis
while 15.16% of them are non-Saudis. 54.52% of the participants are males while 45.48% of
them are females. Most participants were in the age group 31- 40 years.

Conclusions:

It is showing a high rate of knowledge and usage levels among both Saudi and non-Saudi
healthcare providers in Saudi Arabia. Also, the using of EHRs for patients’ services in hospitals
have been increased including: laboratory reports, medication prescription, following up, and
hospitalization. However, there might be a little lack of participants' skills of using EHRs
because of the lack of attending training programs of EHRs.
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1. Introduction:

Electronic health records (EHR) is an electronic version of patient medical history that
may incorporate essential administrative, clinical, laboratorial, radiological information.
According to the World Health Organization (WHO), EHR is a type of technology associated
with providing lifelong access to patient health information, particularly their emergency,
outpatient, and inpatient encounters (WHO, 2015). Also, American Health Information
Technology stated that EHR is therefore seen as a patient-centered real-time record that makes
patient information securely and instantly available to authorized users (HealthIT, 2019).

EHRs are slowly replacing paper-based methods and thus even becoming the major

information system in healthcare centers in the modern world (Evans, 2016; Graber et al., 2017). In
addition, electronic health information facilitates storing and distribution of invaluable health
information within various healthcare actors. EHR increases patient care by improving the
clarity of medical records' accuracy and thus de-escalating the likelihood of medical error
(Evans, 2016; Graber et al., 2017). Moreover, EHRs help the health care organization in managing
the work flow and it is also used in order to improve the quality of care and patient safety
(Evans, 2016; AHRQ, 2022).

In general, components of an EHR can be divided into four types of components
including: patient management, clinical, Laboratory, and radiology components (HealthIT,
2019). Patient management components include administrative, demographics, and billing data.
Clinical components include medical history, vital signs, medications, consults, immunization,
progress and nurses’ notes. Laboratory components include lab and test results. Radiology
components include radiology images (HealthIT, 2019).

As a brief history of EHR, EHR began in 1960s by Dr. Lawrence Weed as he developed
the problem oriented medical records (POMR). During that time doctors use any type of
template they like to record the information of the patient (Weed. 1968; Simons et a1.2016). In 1972
the first electronic health records have been recognized (Schultz et al, 1971; Barnett, 1976; Pryor et
al, 1983; Stead and Hammond. 1988; Evans, 2016). In 1990’s, Institute of Medicine started to use
electronic version of medical record replacing paper-based medical record (Institute of Medicine,
1997; Evans, 2016). Since that, EHR is preferred more than paper-based records and the
developing of it became massive. According to PEW, a survey on using EHR in the USA in
2021 concluded that 67% patients are supporting medical information exchange among
healthcare providers while 17% do not support and 16% do not care (PEW,2021).

There are many advantages of EHRs including: enhancing access to healthcare (El-Kareh
et al., 2013; Graber et al., 2017), enabling patients' information gathering and access (Yaraghi, 2015;
Graber et al., 2017), facilitating the display and organization of health data (El-Kareh et al., 2013;
Sittig et al., 2015), assisting in clinical decision-making (Barnett etal.. 1987; Bright et al., 2012; Graber
et al., 2017), helping in selection of a testing strategy (El-Kareh et al., 2013), enhancing reliable
follow-up, enhancing collaboration for diagnosis (El-Kareh et al., 2013; Graber et al., 2017),
enhancing telehealth (Hersh et al., 2006; Graber et al., 2017), and enhancing the measurement of
diagnostic performance and timely feedback provision (El-Kareh et al., 2013; Graber et al., 2017).




In contrast, there are a few disadvantages of EHRs including: leading to inaccurate
documentation (Singh et al., 2007; Singh et al., 2010; Callen et al., 2012; Graber et al., 2017), time-
consuming (Sinsky et al., 2016), and problems of copying and pasting information (Sheehy et al.,
2014; Graber et al., 2017).

Globally, status of EHRs is always in continuous development. However, different
status of EHRs in different countries in the world depends on different standards in those
countries (Commonwealth Fund, 2020).

In the United states of America, around 96% of non-government hospitals and 84% of
office-based physicians have adopted EHRs in 2017. Also, 80% of the hospitals have adopted
EHRs with higher level of technological capabilities such as tracking the patient demographics,
information and number of medications, clinical notes and instructions and tracking other
related information such as medication orders, laboratory tests and results of the tests and scans
of the patient (Commonwealth Fund. 2020).

In England, by 2015, all the patient records in England are computerize uploading the
prescriptions and booking the appointments online. Also, in 2016, the health care professionals
were obliged to provide patient the access to the details and records of themselves including
the information related to the diagnosis, medication, treatment and immunizations and test and
scan results on the online platforms. It is essentially done in order to make the medical and
health detail easily accessible and understandable any time and in any medical institution
(Thorlby, 2020; Commonwealth Fund. 2020).

In Australia, Australian health ministry have established Australian Digital Health
Agency in 2016. The major responsibility of the agency is related to the digital health strategy
of the country. In 2019, all the Australians has my health record got created giving the privilege
to the patients to see their health data any time (Glover, 2020; Commonwealth Fund, 2020)

In France, EHR has covered around 1,882,503 patients by 2018 and 732 hospitals in
the same year as well. They provided unique electronic identifier to the health care
professionals and the patient, that can be helpful in accessing to information by any
professional and can enter the information related to the patient to it (Zaleski,2020; Commonwealth
Fund, 2020)

Locally, there were many researches and studies conducted to measure the awareness
and implementation of e-health technologies including EHRs in Saudi Arabia (Youssef and
Alharthi, 2013; Almaiman et al., 2014; Al-Nasser et al., 2014: Almuayqil et al., 2016: Zaman et al., 2018:
Alshammari, 2019; Amin et al., 2020; Medani et al., 2020; Albarrak et al., 2021; Sayed, 2021). According to
all these researches and studies, Saudi Arabia is paying attention to the development of all
health care services including e-health technologies as well as EHRs. However, even if Saudi
Arabia has made progress in implementing e-health, more has to be done to make the
implementation better (Alshammari, 2021).

Therefore, the aim of this research is to investigate the knowledge and usage of
electronic health records (EHRs) among different health care providers at different sized
hospitals from different provinces in Saudi Arabia.

2. Materials and Methods:
2.1. Study Design:

This cross-sectional study is conducted to examine the knowledge and usage of EHRs

among different health care providers at different sized hospitals from different provinces in




Saudi Arabia. The approval of conducting this study was obtained from the Ministry of Health
(IRB Log No. 22-279E). Then, an online survey was sent to different healthcare providers at
different sized governmental and private hospitals across thirteen provinces in Saudi Arabia.
Finally, data were collected and analyzed.

2.2. Study Survey:

Survey questions were created, designed, and pilot-tested on 20 healthcare providers.
Then, they have been edited and developed to suit the investigation of this study, which is
knowledge and usage of EHRs among different health care providers at different sized
hospitals from different provinces in Saudi Arabia. The final version of the survey contains
two major sections. Questions of section 1 were about general information including:
demographics, place of work, and occupation while questions of section Il were examining
knowledge and practical usage EHRs.

2.3. Study Subjects:

Healthcare providers in Saudi Arabia are qualified to respond this survey. Participants
did not receive any incentives for responding this survey, which was voluntary. The online
survey along with approval number from Saudi Ministry of Health were sent to the participants
as well as all related information related to the survey including contact details of the of the
researcher.

2.4. Study Analysis:

Collected data were analyzed by using different descriptive and inferential methods and
techniques to be displayed as frequency and percentage of responses. Statistical Analysis
System software (SAS version 9.4) was employed in this study's analysis. P-value indicates the
associationamong variables. So, to determine the relationship between variables, Chi-Square
were used. Statistical significance was defined as a p-value of 0.05.

3. Results:

There were 512 participants in this cross-sectional study is to examine the knowledge
and usage of EHRs among different health care providers. 84.84% of those participants are
Saudis while 15.16% of them are non-Saudis. 54.52% of the participants are males while
45 48% of them are females. Most participants were in the age group 31- 40 years (Table 1).

Table 1. Distribution of participants by gender and age:

Health Care Provider

Saudi Non-Saudi Total
Male Female Total Male Female Total

<20 13 (2.50%) 11 (2.11%) 24 (4.61%) 2(0.38%) 2 (0.38%) 4 (0.76%) 28 (537%)
21-30 46 (8.83%) 41 (7.87%) 87 (16.70%) 10 (1.92%) 5 (0.96%) 15 (2.88%) 102 (19.58%)
31-40 94 (18.04%) 84 (16.12%) 178 (34.16%) 20(3.84%) 12(230%) 32(6.14%) 210 (40.30%)

Age 41-50 40 (7.68%) 36 (6.91%) 76 (14.59%) 10 (1.92%) 4 (0.77%) 14 (2.69%) 90 (17.28%)
51-60 23 (4.42%) 21 (4.03%) 44 (8.45%) 4(077%) 4 (0.77%) 8 (1.54%) 52 (9.99%)

61-70 12 (2.30%) 10 (1.92%) 22 (4.22%) 3 (0.58%) 1 (0.19%) 4 (0.77%) 26 (4.99%)

=71 6 (1.15%) 5 (0.96%) 11 (2.11%) 1 {0.19%) 1 (0.19%) 2 (0.38%) 13 (249%)

Total 234 (44.92%) 208 (3992%) 442 (84.84%) 50(9.60%) 29 (556%) 79 (15.16%) 521 (100%)




Different participants from different occupations of health care providers were
participated in this cross-sectional study including: physicians, health practitioners, health
engineers, health administrators, and other health professions (Table 2). Also, the participated
health care providers in this study are different sized governmental and private hospitals across
thirteen provinces in Saudi Arabia including: Riyadh, Madinah, Qasim, Eastern, Tabouk,
Aseer,Makkah, Hael, Jazan, Jowf, Baaha, Najran, and Northern Borders Provinces (Table 2).

Table 2. Distribution of participants by occupations and place of work:
Saudi and Non-Saudi Health Care Provider

Physicians 107 (20.54%)
Health practitioners 247 (47 41%)
Occupation Health engineers 60 (11.52%)
Health administrators 50 (9.59%)
Other health professions 57 (10.94%)
Total 521 (100%)
Riyadh Province 148 (28 41%)
Madinah Province 58 (11.13%)
Qasim Province 57 (10.94%)
Eastern Province 40 (7.68%)
Tabouk Province 40 (7.68%)
Aseer Province 33 (6.33%)
Place of Work Makkah Province 26 (4.99%)
Hael Province 26 (4.99%)
Jazan Province 25 (4.80%)
Jowf Province 19 (3.65%)
Baaha Province 18 (3.45%)
Najran Province 17 (3.26%)
Northern Borders Province 14 (2.69%)
Total 521 (100%)

The knowledge level of electronic health records among health care providers in Saudi
Arabia shows high rates. The majority of the Saudi and non-Saudi healthcare providers, who
participated in this study, know EHR and its significance to health care. All p-values are <0.05
showing statistically significant association (Table 3).

Table 3. Distribution of knowledge levels among participants:

Health Care Provider

Knowledge Question Saudi Non-Saudi Total p-value
Yes No Yes No
Do you know electronic health records (EHR)? 430 (82.53%) 12 (2.30%) 65(12.48%) 14 (2.69%) 521 (100%) 0.001
Is EHR important in the hospital? 426 (81.77%) 16 (3.07%) 63(12.09%) 16(307%) 521 (100%) 0.001
Does EHR save time in the hospital? 398 (76.39%) 44 (8.45%) 63(12.09%) 16(307%)  521(100%) 0.003
Does EHR reduce medical errors in the hospital? 388 (74.47%) 54 (1037%)  59(11.32%)  20(3.84%) 521 (100%) 0.022
Can EHR replace paper records in hospital? 421 (80.80%) 21 (4.03%) 71(13.63%) 8 (1.54%) 521 (100%) 0.001
Are medical stuff interested in the functioning of EHR?  332(63.72%) 110 (21.11%) 51 (9.79%) 28 (5.38%) 521 (100%) 0.041
Do you attend training program for using EHR? 269 (51.63%)  173(3321%) 32(6.14%)  47(902%) 521 (100%) 0032




Also, the usage level of electronic health records among health care providers in Saudi
Arabia shows high rates. The majority of those participants know how to use EHR and
technology of it. All p-values are <0.05 showing statistically significant association (Table 4).

Table 4. Distribution of usage levels among participants:

Health Care Provider

Usage Question Saudi Non-Saudi Total p-value
Yes No Yes No
Do you use a computer in the hospital? 422 (80.99%) 20 (3.84%) 71 (13.63%) 8 (1.54%) 521 (100%) 0.001
Do you use EHR in the hospital? 377(72.35%)  65(12.48%) 56 (10.75%)  23(4.42%) 521 (100%) 0.040
Is it easy to use EHR in the hospital? 394 (75.63%) 48 (921%) 57 (1094%)  22(4.22%) 521 (100%) 0.010
Does EHR is used for laboratory reports? 395 (75.82%) 47 (9.02%) 61 (11.70%) 18 (3.46%) 521 (100%) 0.001
Does EHR is used for medication prescription? 404 (77.55%) 38 (7.29%) 63 (12.09%) 16 (3.07%) 521 (100%) 0.001
Does EHR is used for following up? 401 (76.97%) 41 (7.87%) 63 (12.09%) 16 (3.07%) 521 (100%) 0.001
Does EHR is used for hospitalization? 395 (75.82%) 47 (9.02%) 62 (11.90%) 17(3.26%) 521 (100%) 0.001
Do medical stuff use EHR without any assistance? 344 (66.03%) 98 (18.81%)  55(1056%) 24(4.60%) 521 (100%) 0.033
Is the use of EHR safe for privacy of patient information? 411 (78.89%) 31(595%) 64 (12.28%)  15(2.88%) 521 (100%) 0.002
Is the use of EHR faster than conventional method? 416 (79.84%) 26 (4.99%) 71 (13.63%) 8 (1.54%) 521 (100%) 0.001
Should EHR be regularly upgraded? 425 (81.57%) 17 (3.26%) 71 (13.63%) 8 (1.54%) 521 (100%) 0.045
Is the maintenance of EHR quick? 315(60.40%) 127 (24.38%) 49 (940%) 30(5.76%) 521 (100%) 0.048

4. Discussion:

In general, this cross-sectional study shows high rates of knowledge as well as usage
levels among health care providers in Saudi Arabia. There were 521 participants of this study
from different hospitals of different provinces in Saudi Arabia. Of those, 442 (84.84%) are
Saudi participants and 79 (15.16%) are non-Saudi participants. Of Saudi participants, 234
(44.92%) are males and 208 (39.92%) are females while 50 (9.60 %) are males and 29 (5.56%)
are females of non-Saudi participants (Tablel).

The age groups of participants are < 20 years, 21-30 years, 31-40 years, 41-50 years,
51-60 years, 61-70 years, and > 71 years constituted in Saudi participants as 4.61%, 16.70%,
34.16%, 14.59%, 8.45%, 422%, and 2.11% respectively and in non-Saudi participants as
0.76%,2.88%, 6.14%, 2.69%, 1.54%, 0.77%, and 0.38% respectively (Tablel).

In order to get a wide perception of this cross-sectional study, there was a diversity of
Saudi and non-Saudi healthcare providers that participated including: 107 physicians
(20.54%), 247 health practitioners (47.41%) 60 health engineers (11.529%), 50 health
administrators (9.59%), and 57 other health professions (10.94%) (Table 2).

Moreover, those participants were from different sized governmental and private
hospitals across thirteen provinces in Saudi Arabia including: Riyadh (28.41%), Madinah
(11.13%), Qasim (10.94%), Eastern (7.68%), Tabouk (7.68%), Aseer (6.33%), Makkah
(4.99%), Hael (4.99%), Jazan (4 .80%), Jowf (3.65%), Baaha (3.45%), Najran (3.26%), and
Northern Borders (2.69%) Provinces (Table 2).

According to the results of this study, knowledge level of EHR is high among
healthcare providers in Saudi Arabia (Table 3). All p-values are <0.05 showing statistically
significant association. 430 (82.53%) of Saudi participants are aware of EHR compared to 65




(12.48%) of non-Saudis. However, the number of Saudi participants, who believed that EHR
is important, is 426 (81.77%) while 63 (12.09%) of non-Saudis (Table 3). 398 (79.39%) of
Saudi participants believed EHR saves time in hospital while 63 (12.09%) of non-Saudis do.
Also, 388 (74.47%) of Saudi participants believed EHR reduce medical errors in hospital while
59 (11.32%) of non-Saudis do. Leading to 421 (80.80%) of Saudi participants are strongly
believed that EHR can replace paper records in hospitals while 71 (13.63%) of non-Saudi
participants do (Table 3).

Moreover, 332 (63.72%) of Saudi participants are interested in the functioning of EHR
compared to 51 (9.79%) of non-Saudis. However, only 269 (51.63%) of Saudi participants
attend training programs for using EHR compared to 32 (6.14%) of non-Saudis leading to the
lack of skills of using EHR (Table 3).

On the knowledge level of EHR, this cross-sectional study showed that the majority of
Saudi and non-Saudi health care providing participants, from different hospitals of different
provinces in Saudi Arabia, have nearly a complete knowledge of EHR. Also, almost all
participants agreed on the benefit of using EHR to save time in the hospitals and reduce medical
errors. Saudi participants prefer activating EHR in the hospitals more than non-Saudi
participants. Although, Saudi participants attend training program for using EHR compared to
non-Saudis, there is more need of attending EHR training program in order to avoid the lack
of EHR skills among health care providers.

Like knowledge level, usage level of EHR is high among healthcare providers in Saudi
Arabia (Table 4). All p-values are <0.05 showing statistically significant association. 422
(80.99%) of Saudi participants are using computers at hospitals compared to 71 (13.63%) of
non-Saudis. However, because not all categories of health care providers need to use EHR at
hospitals and it is considered as a new technology to introduce that needs adoption, the number
of Saudi participants who are using EHR at hospitals decreased to be 377 (72.35%) as well as
56 (10.75%) of non-Saudis. Fortunately, a high number of Saudi, 394 (75.63%), and non-Saudi,
57 (10.94%), participants believed that EHR is easy to install, activate and used (Table 4).

According to the results, the majority of both Saudi and non-Saudi healthcare providing
participants, from different hospitals of different provinces in Saudi Arabia, strongly believe
that EHR is highly used for laboratory reports, 87.52%, medication prescription, 89.64%,
following up, 89.06%, and hospitalization, 87.72%, in the hospitals. However, 344 (66.03%)
of Saudi participants think medical stuff can use EHR without any assistance compared to 55
(10.56%) of non-Saudis (Table 4). Leading to the same results of table 2 regarding the need of
attending training programs for using EHR to avoid the lack of skills of using EHR.

Regarding to the technology of EHR including: privacy protection, speed, upgrading,
and maintenance, most Saudi and non-Saudi healthcare providing participants, from different
hospitals of different provinces in Saudi Arabia, strongly agreed that EHRs in the hospitals are
safe, 91.17%, faster than conventional method, 93.47%, and should be regularly upgraded,
95.20%. However, quickness of EHR maintenance is not satisfied to 315 (60.46%) Saudi
participants compared to 49 (9.40%) non-Saudi participants (Table 4).

On the usage level of EHR, this cross-sectional study showed that the majority of Saudi
and non-Saudi health care providing participants, from different hospitals of different
provinces in Saudi Arabia, have the welling and ability using of EHR in the hospitals. Also,
almost all participants confirmed that EHR is used for laboratory reports, medication




prescription, following up, and hospitalization in the hospitals. Although, most of the both
Saudi and non-Saudis participants agreed that EHRs in the hospitals are safe, faster than
conventional method, and should be regularly upgraded, a high number of those participants
agreed that maintenance EHR should be treated quickly.

Finally, there were several studies on EHR in Saudi Arabia (Alshammari, 2021). However,
this cross-sectional study investigated the knowledge and usage levels among health care
providers in different categories of hospitals in different provinces in Saudi Arabia. It is
showing a high rate of knowledge and usage levels among both Saudi and non-Saudi health
care providers in Saudi Arabia. EHRs have many benefits, some of which are as follows:
improving access to healthcare, facilitating patient information gathering and access,
displaying and organizing health data, helping clinical decision-making, assisting in the choice
of a testing strategy, enhancing reliable follow-up, enhancing collaboration for diagnosis,
enhancing telehealth, and improving the measurement of diagnostic performance and prompt
feedback provision.

5. Conclusion:

Globally, status of EHRs is always in continuous development. However, different
status of EHRs in different countries in the world depends on different standards in those
countries. Locally, Saudi Arabia is paying a high attention to serve patients though EHRs.
There were many researches and studies conducted to measure the awareness and
implementation of e-health technologies including EHRs in Saudi Arabia. However, this cross-
sectional study investigated the knowledge and usage levels of EHRs on 521 health care
providing participants from different sized hospitals from different provinces in Saudi Arabia.
The findings of this study showed that knowledge and usage levels of EHRs have been
increased from the past years. Also, the using of EHRs for patients’ services in hospitals have
been increased including: laboratory reports, medication prescription, following up, and
hospitalization. However, there might be a little lack of participants' skills of using EHRs
because of the lack of attending training programs of EHRs.

6. Recommendation:

It is recommended that more exploratory and follow-up research be carried out to
explore the availability and quality of EHR at the hospitals in Saudi Arabia and the services
that are offered to both patients and healthcare providers.
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