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Abstract

Introduction: The introduction of information technology was one of the key priorities for policy-makers in health
care organisations over the last two decades due to the potential benefits of this technology to improve health care
services and quality. However, approximately 50% of those projects failed to achieve their intended aims. This was a
result of several factors, including the cost of these projects. The Saudi Ministry of Health (MoH) planned to imple-
ment an electronic health record system (EHRS) in approximately 2100 primary health care centres nationwide. It was
acknowledged that this project may face hurdles, which might result in the failure of the project if implementation
facilitators were not first determined. According to the Saudi MoH, previous electronic health record system imple-
mentation in primary health care centres failed as a consequence of several barriers, such as poor infrastructure, lack
of connectivity and lack of interoperability. However, the facilitators of successful electronic health record system
implementation in Saudi primary health care centres are not understood.

Aim: To determine the facilitators that enhance the success of the implementation of an EHRS in public primary
health care centres in SA.

Method: A mixed methods approach was used with both qualitative and quantitative methods (qualitative using
semistructured interviews and quantitative with a closed survey). The purpose of the utilisation of exploratory mixed
methods was to identify a wide range of facilitators that may influence EHRS implementation. The data were obtained
from two different perspectives, primary health care centre practitioners and project team members. A total of 351
practitioners from 21 primary health care centres participated in the online survey, and 14 key informants at the Saudi
Ministry of Health who were directly involved in the electronic health record system implementation in the primary
health care centres agreed to be interviewed face to face.

Results: The findings from both studies revealed several facilitators. Among these facilitators, financial resources
were found to be the most influential factor that assisted in overcoming some barriers, such as software selection. The
size of the primary health care centres was the second facilitator of successful implementation, despite the scale of
the project. Perceived usefulness was another facilitator identified in both the interviews and the survey. More than
90% of the participants thought that the electronic health record system was useful and could contribute to improv-
ing the quality of health care services. While a high level of satisfaction was expressed towards the electronic health
record system’s usability and efficiency, low levels of satisfaction were recorded for organisational factors such as user
involvement, training and support. Hence, system usability and efficiency were documented to be other facilitators of
successful electronic health record system implementation in Saudi primary health care centres.
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Conclusion: The findings of the present study suggest that sufficient financial support is essential to enhance the
success of electronic health record system implementation despite the scale of the project. Additionally, effective
leadership and project management are core factors to overcome many obstacles and ensure the success of large-

scale projects.

Keywords: Electronic health records system, Facilitators, Primary Health Care Centres, General practitioners

Introduction

Since the 1960s, information technology (IT) has been
responsible for the performance enhancement and
improvement of health care services [1-4]. The imple-
mentation of IT in the last few decades of the twentieth
century led to a revolution in the way work is performed
and the way information is categorised and documented.
The speed and precision of the IT revolution made the
governments of developed countries (where this revolu-
tion originated) immediately adopt these advanced, fast
and efficient systems [4, 5]. As a result, the implemen-
tation of electronic health record systems (EHRSs) has
become a priority for both developed and developing
countries [5, 6]. An EHRS is “a computerized health infor-
mation system where providers record detailed encounter
information such as patient demographics, encounter
summaries, medical history, allergies, intolerances and
lab test histories. Some may support order entry, results
management and decision support” [7].

Various researchers have argued that EHRS imple-
mentation is complicated due to the shortage of experi-
ence in implementation and associated issues [8-12].
Although barriers to EHRS implementation have been
described, such as low-efficiency systems, lack of end-
user involvement and privacy and confidentiality issues,
many remain unresolved [13]. Therefore, further research
and investigation are necessary to overcome these bar-
riers [13]. According to Keshavjee, Bosomworth [14],
Greenhalgh, Stramer [15], Lorenzi, Smith [16], and Pare,
Sicotte [17], approximately 50% of EHRS implementa-
tion projects around the world have failed due to factors
such as project leadership issues, usability issues and the
cost of EHRS implementation projects. Others have esti-
mated that the proportion of unsuccessful IT projects in
the health care setting could be as high as 70%, which can
be directly linked to factors such as user resistance and a
lack of perceived usefulness [18]. According to Gagnon,
Desmartis [19], the implementation of EHRS in primary
health care centres (PHCs) remains a greater challenge
than its implementation in secondary care, such as
hospitals.

Across disciplines, at all levels, and throughout the
world, it is recognised that the provision of health care
is becoming increasingly complex [20], particularly
in developing countries, due to infrastructure issues,

organisational workflow issues and cost challenges [21].
Due to this complexity, the introduction of ICT in health
care organisations poses many challenges [21]. Accord-
ing to Sanchez, Savin [20], one of the obstacles to EHRS
implementation is the large number of health care prac-
titioners working in these organisations, which compli-
cates the process of EHRS implementation. Due to this
complexity, several barriers have been recorded in Saudi
Arabia (SA). According to El Mabhalli [22], accessibil-
ity, training and support, and usability were the most
cited barriers to EHRS implementation. Another study
detected a low level of satisfaction among physicians and
nurses with the use of EHRS in SA [23]. Overall, prac-
tically successful EHRS implementation is subject to
several factors classified as the human-organisation-tech-
nology-fit (HOT-fit) framework [24, 25].

Knowledge about the usefulness and benefits of EHRS,
as well as the implementation costs and other factors, is
considered scant in developing countries [26]. Despite
the fact that research on the impact of EHRS and its
potential benefits has been conducted in developed
countries, knowledge about the system’s impact is still
conflicting [26]. Moreover, implementation in developing
countries requires greater effort than in developed coun-
tries because the readiness of health care organisations is
lower with respect to aspects such as IT and infrastruc-
ture [27, 28].

Importance of EHRS

The positive impact of EHRS was noticed almost imme-
diately in the field of primary health care [29]. It has
been suggested that implementing EHRS will enhance
the accessibility of and the process of distributing health
records between authorised users [30—-34]. In addition,
EHRS can improve the economic and administrative abil-
ities of all health care institutions and directly influence
the quality of care provided to patients [35—39].

Primary care centres

As part of a country’s medical system, PHCs, which
are known globally as general practitioners (GPs), have
attained paramount significance in the process of giv-
ing care. This fundamental care is critical to the proper
delivery of health care [40]. Its importance lies in the fact
that PHCs form the primary point of supervision and
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the foremost channel for the provision of medical care
for a considerable percentage of the population [41]. To
that end, PHCs are increasingly recognised as substan-
tial alternatives to hospitals considering that the elderly
population is growing phenomenally and that patient
autonomy and independence are growing [42]. PHCs are
a realistic channel for realising quality fundamental med-
ical care that is comprehensive, publicly available and
easily accessed by the general population [43]. In most
countries, PHCs are where patients engage with their
health system [44].

As part of its duties, the Saudi Ministry of Health
(MoH) supervises more than 2100 PHCs divided among
thirteen regions in SA. Each PHC provides health ser-
vices for an estimated 13,455 people [45]. The automa-
tion of PHCs in SA is part of the Saudi e-health strategy
[46]. According to [46], 2900 PHCs will be automated by
the implementation of the EHRS. Three different ven-
dors will play a role in the implementation of the EHRS
among PHCs over ten years[46]. However, only two
EHRSs from Saudi national vendors have been selected
to date. These systems are known as “Wahed’, produced
by the EIm company [47], and “Raqeem’; produced by the
Lean company [48]. The selected systems are customised
versions of commercial public health solutions that were
originally developed by IQVIA.com [49]. As part of the
national transformation programme, the Saudi MoH has
adopted Health Level Seven (HL7) to achieve interop-
erable EHRSs in both primary and secondary care [50].
Therefore, both Wahed and Rageem adhere to HL7.

Aim of the study
To determine the facilitators that enhance the success of
the implementation of the EHRS in public PHCs in SA.

Methods

Research ethics and governance

The participant information sheets for the questionnaire-
based research explained the reasons for the study and
why the participants had been approached. Participants
were told that they could withdraw at any time even if
they had initially agreed to participate. Furthermore, the
participants were told that no benefits would be offered
in return for their participation. The participants were
informed that their participation in the study was valued
and that it may help make the process of EHRS imple-
mentation within PHCs more efficient and effective. All
participants were told that the data gathered would be
fairly processed, analysed and published. The privacy and
anonymity of the participants was assured. We indicated
to the participants that they would encounter no mental
or physical harm during the process of gathering data.
In the final stage, our contact details were provided so
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that the participants could make contact if they had any
concerns regarding the process and the subsequent treat-
ment of the information gathered.

Research design and data collection

A mixed-methods approach was used that included both
qualitative semistructured interviews and a quantitative
closed-ended survey. The purpose of the initial semis-
tructured interviews was to explore and identify possible
facilitators that may influence EHRS implementation and
to use this information to design a more focused ques-
tionnaire for the quantitative survey study. We wanted to
obtain different perspectives regarding EHRS implemen-
tation and, as such, recruited both PHC practitioners and
project team staff. Examining the facilitators from the
perspective of PHC practitioners was expected to pro-
vide information about factors that were related to per-
sonnel, such as end-user satisfaction. Factors related to
the organisation, such as cost, training, and support, and
factors related to technology, such as usability and effi-
ciency, would be better obtained from the project team’s
perspective. To achieve the aim of this study, we took into
account the main factors influencing EHRS implemen-
tation as determined by previous literature during the
creation of the questionnaire as well as findings obtained
throughout the semistructured interviews.

Although previous literature was considered during
the questionnaire design, to improve the questionnaire’s
validity, the majority of questions were taken from a pre-
existing questionnaire, “The Clinical Information System
Implementation Evaluation Scale (CISIES)” [51] The
CISIES has been widely used in the field of ICT imple-
mentation in health care and has been implemented in
various similar studies [e.g. 52]. CISIES can gather users’
attitudes on health information systems. Furthermore,
the findings of the semistructured interviews improve
the validity of the questionnaire. This assists in validating
important findings from different perspectives and larger
subjects. The implemented data collection approach was
driven by sequential exploratory mixed methods [53].

Study questionnaire validity and reliability

We conducted several preliminary procedures to assess
and, if necessary, improve the questionnaire. The devel-
opment of the questionnaire was conducted over two
phases:

Phase one

The preliminary instrument was reviewed by two differ-
ent expert panels. The first panel consisted of the super-
visory team. The second panel consisted of external
experts, including the following:
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« two IT specialists from the headquarters of the Saudi
MoH.

« the heads of the IT departments of two different hos-
pitals.

+ one academic from King Saudi University (who held
a PhD in Health Informatics).

+ one radiologist.

+ one pharmacist (who held a master’s degree in Health
Informatics).

The purpose of the expert panels was to review the
preliminary instrument, to check whether the ques-
tions were understandable, and to assess the content of
the questions to ensure that all included items were rel-
evant to the target population and addressed the study
objectives.

Phase two

Following a review and feedback on the questionnaire by
the expert panels, it was sent to a small number of mem-
bers (n=>5) of the project team as a pilot study to ensure
that the questionnaire was clear, understandable, and
reliable. The data collection questionnaire was piloted at
the headquarters of the Saudi MoH with volunteer mem-
bers from the project team who had agreed to take part.
Certain criteria were taken into consideration, such as
different position levels (e.g., supervisors, directors and
senior managers), different departments, and different
nationalities.

This study utilised two scales. This section measured
the reliability of each of those scales (perceived useful-
ness of EHRS and positive attitude). As seen in Table 1,
the reliability of all scales was high. The perceived useful-
ness scale showed the highest reliability (0.92), followed
by positive attitudes (0.89).

The qualitative data were analysed using a thematic
analysis approach with NVivolO software produced by
QSRInternational.com. The quantitative data were statis-
tically analysed using IBM SPSS V.22. Initially, descriptive
statistics were performed using the median, rank, and
total agreement. Then, nonparametric tests were used
to determine whether any differences existed between
groups. The Mann—-Whitney U test was used for two

Table 1 Scale reliability using Cronbach’s alpha

Scale Number of Cronbach’s
Items Alpha

Perceived usefulness of the EHRS 17 0.92

Positive attitude 15 0.89

Entire questionnaire 32 0.83
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groups, and the Kruskal-Wallis test was used for three or
more groups.

Population and sampling

To reach the most appropriate subjects for this study
(taking into consideration their involvement in the pro-
ject implementation and their knowledge about EHRS
implementation in PHCs in SA), nonprobability purpo-
sive snowball sampling was used [53, 54]. For qualita-
tive purposes, all project team members (n=>53) were
invited to participate in the semistructured interviews;
however, only 14 agreed to participate. The sampling
strategy applied for quantitative study was a multistage
cluster sampling technique [55, 56]. The Saudi MoH
divides SA into thirteen regions [57]. Therefore, in Stage
One, we utilised the same division adopted by the Saudi
MoH, with regions converted to clusters (see Table 2)
[57]. In the second stage, simple random sampling based
on the geographical location of each province was used
[53]. In Stage Three, a total of 21 out of 2259 PHCs were
randomly selected within the five chosen clusters. The
sample (n=491) was drawn from the selected 21 PHCs
across the five selected regions. The multistage cluster
sampling technique has been found to be effective for
statewide studies and larger populations. Moreover, mul-
tistage cluster sampling assists in overcoming random
sampling challenges [53].

Results

Fourteen project team members at the Saudi MoH who
were directly involved in EHRS implementation in the
PHCs agreed to be interviewed face to face, while 351
practitioners from 21 PHCs participated in the online-
based survey. This equated to a response rate of 71.5%.

Interview results

The participants’ occupations involved five different posi-
tions (see Table 3): General Manager (n=3), Head of
Department (n=3), Deputy Head of Department (n=1),
Software Developer (n=1), and Analyst (n=5).

The analysis of qualitative data identified six factors
that assisted the project team during EHRS implemen-
tation in PHCs in SA. These facilitators included e-gov-
ernment, the characteristics of PHCs in SA, financial
resource leadership and management, user willingness,
and perceived usefulness of the EHRS.

E-government trend in SA

There is a move by the Saudi MoH towards digital trans-
formation. This trend is supported directly by the higher
authority in SA, as highlighted in the Saudi Vision 2030:

“The main orientation of SA is transforming all gov-
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Table 2 Main regions in SA and the number of PHCs in each province

No. Region Geographical location Number of PHCs Selected in this study  Number of
selected
PHCs

1 Riyadh East 435 Yes 6

2 Gassim Centre 159 Yes

3 Makkah West 355 Yes 5

4 Almadinah West 154 No

5 Alshargiah East 248 No

6 Albaha South 101 Yes 3

7 Asir South 317 No

8 Najran South 65 No

9 Hail North 100 No

10 Alshamaliyah North 45 No

1 Jazan South 155 No

12 Tabuk North 73 No

13 Aljouf North 52 Yes 3

Total 13 2259 21

Table 3 Participant abbreviations “The main factor which helps us to implement EHRS

Position Code used is financial support” (SD 1)

General Manager GM

Head of Department HD Characteristics of PHCs

Deputy Head of Department DHD PHCs in SA are very similar to each other in terms of the

Software Developer SD health care provided and business workflow. The busi-

Data Analyst DA ness process, structure and workflow are considered to

ernment services into electronic transactions. This is
an important factor which helped and encouraged
the Ministry to implement EHRS in all sectors” (GM
)

Financial resources (FRs)

The Saudi MoH is characterised by an abundance of
financial resources provided by the Saudi government,
and the participants agreed upon this unanimously.
Overall, FRs have a very positive impact on EHRS imple-
mentation projects. All participants reported that FRs
contributed positively and facilitated the success of many
previous projects, particularly EHRS implementation
projects, due to the country’s ability to fund electronic
transformation in all sectors and services. For instance,
the participants said,

“The role of R is definitely positive; this country has
more access to financial resources” (DA 3)

“The financial resources are the most important fac-
tor that contribute to the success of the project” (DA
)

be the same in all PHCs in SA. This facilitates software
selection and other processes of EHRS implementation.

“If you have a look at the PHCs, they all offer the
same services and the same standards; there is no
difference between them.” (HD 1)

“The PHCs in the Kingdom are similar, have the
same characteristics and work in the same field”
(GM 2)

Moreover, PHCs in SA are distinguished by their
small size and number of staff compared to other health
care sectors in SA. The small size of Saudi PHCs allows
greater flexibility to implement new projects and assist in
overcoming challenges such as training.

“The small size and number of staff in PHCs is ideal

for the training process. Services provided by the
PHCs are easy when compared with hospital ser-
vices, and that helps in the implementation of the
system and training” (HD3)

Leadership and management
Management and leadership are instrumental in the suc-
cess of an EHRS implementation project.
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“Leadership and management have an important
role and are essential to the success of any project.
The most important thing that affects such projects
is the support from leaders and managers” (DA 1)

In this context, strong leadership has a very positive
impact on EHRS implementation projects and contrib-
utes significantly to the success of any project, particu-
larly when support comes from senior management and
others who have authority and influence at the ministry
level. Concurring with this view, one of the general man-
agers claimed that the success of EHRS implementation
projects is 50% dependent on strong support and leader-
ship at the senior manager level. Due to its importance
and great influence on the success or failure of EHRS
implementation projects, leadership has been discussed
at all conferences, meetings and workshops held at the
Saudi MoH.

“Support from senior management is one of the most
important facilitators of successful EHRS implemen-
tation” (HD 1)

“EHRS implementation projects generally rely 50%
on management and leadership” (GM 1)

One of the benefits of strong leadership in EHRS
implementation projects is that it ensures that there is no
disruption or delay. In addition, it prevents complacency
in relation to the completion of these projects and mini-
mises any errors, as represented by the comment below:

“It certainly helps in the success of the system by
providing adequate budgets, careful follow-ups and
supervision and gives strong commands to ensure
that there is no leniency or delay in the implementa-
tion of any project” (HD 3)

Furthermore, the participants highlighted the positive
role played by senior managers in driving the develop-
ment wheel, especially in relation to participating in the
implementation of an EHRS in PHCs. HD2 said, “No
doubt, the senior management team is the foundation,
and if they aren’t involved, the project may fail” The high-
est authority in the Ministry, represented by the minister
and his deputies, was involved in the EHRS implementa-
tion project.

“There was high-level participation of the Ministry
in this project, and they have a big role in this pro-
ject” (DA 2)

Perceived usefulness of an EHRS
The time and effort savings, cost and error reduction and
disease control benefits of an EHRS were considered the
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Table 4 Participation distribution based on geographical
location

Region Frequency Percent
Riyadh 103 29.3
Gassim 61 174
Aljouf 69 19.7
Albaha 30 8.5
Makkah 88 251
Total 351 100.0

Table 5 Participant distribution based on occupation

Occupation Frequency Percent
Administrator 149 424
Physician 32 9.1
Nurse 104 29.6
Lab technician 11 31
Pharmacist 30 8.5
Radiologist 9 26
Dentist 12 34
Total 347 98.9

most important factors that encourage senior managers
to implement it.

“Senior management became aware of the role of IT
and the extent of savings that could be achieved with
the EHRS, whether in terms of money, time or effort.
Senior management is also aware that the EHRS
will help to reduce errors” (GM 3)

EHRS end-user willingness to use the system
End-user willingness plays an important role in EHRS
implementation in Saudi PHCs.

“One of the main facilitators is the willingness of
users themselves” (DHD1)

Questionnaire results

The questionnaire data were collected from 351 partici-
pants across five different regions of the Kingdom of SA.
The largest number of respondents, 103 (29.3%), were
residents of the capital city, Riyadh (see Table 4).

All participants worked in health care and adminis-
trative roles. As seen in Tables 5 and 149 (42.4%) were
in an administrative role, such as managers, secretaries
and receptionists; 104 (29.6%) worked in a nursing role;
thirty-two (9.1%) were physicians; and thirty (8.5%) were
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pharmacists. Four (1.1%) participants did not declare
their occupation.

Age was measured via six categories, as illustrated in
Table 6 below. The majority of participants, 192 (54.7%),
were between twenty-five and thirty-four years of age. A
detailed breakdown of the age categories is provided in
Table 6. Four participants (1.1%) did not declare their
age.

Participants were asked to specify their gender. Par-
ticipants were mostly male (n=261; 74.4%); out of 351
participants, only eighty-one (23.1%) were female. Nine
participants (2.6%) did not declare their gender.

The participants’ experience of using a personal
computer at home varied, with most participants,
129 (36.8%), stating that they had experience ranging
between ten and fifteen years. Only eighteen participants
(5.1%) had less than one year of experience using a per-
sonal computer (see Table 7). Four participants (1.1%) did
not declare their experience using a personal computer at
home.

The participants’ time spent working in their current
work role was measured via five categories. The majority
of participants, 105 (29.9%), had one to five years of expe-
rience. A detailed breakdown of the participants’ time in
their current position is provided in Table 8. Five partici-
pants (1.4%) did not declare their experience using a per-
sonal computer at home.

Perceived usefulness of the EHRS

The participants expressed a very high level of satisfac-
tion with the usefulness of an EHRS. It was evident from
the participants’ responses across all the items that they
were satisfied with the usefulness of the implemented
EHRS. Based on the questions in the second section of
the questionnaire related to the benefits of using the
EHRS, such as medication error reduction, cost reduc-
tion, improved patient safety and quality of care, there
was a high level of agreement with all items, ranging
from a high of 93.7% to a low of 87.3%. Table 9 shows
that the items with the highest level of endorsement

Table 6 Participant distribution based on age

Age Group Frequency Percent
18to 24 3 09
251034 192 547
35t044 123 350
45to0 54 23 6.6
55to 64 4 1.1

65to 74 2 0.6
Total 347 989

(2022) 22:321 Page 7 of 13

Table 7 Participant distribution based on experience using a
personal computer

Length of experience Frequency Percent
Less than 1 year 18 5.1
1to 5 years 29 83
5to 10 years 109 31.1
10-15 years 129 368
More than 20 years 62 17.7
Total 347 98.9

were (1) “EHRS reduces costs through decreased paper-
work, improved safety, reduced duplication of testing and
improved health” (93.6%); (2) “EHRS helps to promote
legible documents” (93.1%); (3) “Sharing electronic infor-
mation with patients and other clinicians is more secure
when using the EHRS” (92.7%); and (4) “The EHRS helps
to do streamlined coding” (92.7%). Items with a lower
level of endorsement were 14) “Using the EHRS helps to
provide safer care” (88.7%); 15) “Information from the
EHRS enables me to make better decisions about patient
care” (88.3%); 16) “Using the EHRS helps to effectively
diagnose patients” (88.2%); and 17) “Using the EHRS
helps to reduce medical errors” (87.3%).

Positive attitudes towards the use of the EHRS.

Based on the responses to the fourteen items repre-
senting positive attitudes towards EHRS implementation
and use, it was clear that there was a high level of posi-
tive endorsement. The highest level of endorsement was
97.5%, and the lowest was 79.6%. Looking at the items
individually, those with the highest level of endorsement
were (1) “Overall, I prefer using the EHRS to the paper-
based system” (97.5%); (2) “The EHRS is more efficient
than a paper-based system” (95.1%); and (3) “Using the
EHRS leads to better adherence to policies and pro-
cedures” (92.6%). The items with the lowest level of
endorsement (but still with more agreement than disa-
greement) were 13) “The EHRS takes into account the
specific needs of my care area(s)” (81.9%); 14) “Overall,

Table 8 Participant distribution based on experience in their
current position

Length of experience Frequency Percent
Less than 1 year 19 54
1to 5 years 105 299
5to 10 years 100 285
10 to 15 years 82 234
More than 20 years 40 114
Total 346 98.6
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Table 9 Degree of endorsement for each of the seventeen questions relating to the perceived usefulness of EHRS

Items Strongly Disagree Neutral Agree Strongly Agree Median Total Rank

Disagree agreement

The EHRS reduces costs through decreased N 5 87 105 5.00 192 1

paperwork, improved safety, reduced duplication of % 24 20 20 424 512 936

testing and improved health care

The EHRS help to promote legible documents N 4 6 4 94 95 4.00 189 2
% 20 30 2.0 46.3 46.8 93.1

Sharing electronic information with patients and N 6 4 5 91 99 4.00 190 3

other clinicians is more secure when using the EHRS oy 5 g 20 24 444 483 07

The EHRS helps with streamlined coding N 4 6 5 97 93 4.00 190 4
% 20 29 24 473 454 927

The EHRS enables quick access to patient records for N 8 5 3 95 94 4.00 189 5

more coordinated and efficient care. % 39 24 15 463 459 022

Using the EHRS improves patients’and health care N 5 5 6 101 88 4.00 189 6

professionals’interaction and communication as well o, 5 4 24 29 493 429 022

as health care convenience

The EHRS allows me to spend more time on other N 6 6 5 94 94 4.00 188 7

aspects of patient care % 29 29 24 459 459 918

The EHRS helps to provide accurate information N 5 7 5 100 88 4.00 188 8
% 24 34 24 488 429 91.7

The EHRS enables safer and more reliable prescribing N 4 6 8 88 99 4.00 187 9
% 20 29 39 429 483 91.2

The EHRS helps to have complete documentation N 6 8 6 92 93 4.00 185 10
% 29 3.9 29 449 454 90.3

The EHRS provides accurate, up-to-date and com- N 5 8 7 106 79 4.00 185 11

plete information about patients at the point of care g, 54 39 34 517 385 002

The EHRS improves end-user productivity and effi- N 6 9 7 90 92 4.00 182 12

ciency % 29 44 34 441 457 89.2

The EHRS improves the privacy and security of N 6 6 11 88 93 4.00 181 13

patient data % 29 29 54 431 456 887

Using the EHRS helps to provide safer care N 4 8 11 93 88 4.00 181 14
% 20 39 54 456 43.1 88.7

Information from the EHRS enables me to make bet- N 5 8 11 99 82 4.00 181 15

ter decisions about patient care % 24 39 54 483 400 883

Using the EHRS helps to effectively diagnose N 5 9 10 96 83 4.00 179 16

patients % 25 44 49 473 409 882

Using the EHRS helps to reduce medical errors N 6 7 13 96 83 4.00 179 17
% 29 34 6.3 46.8 40.5 87.3

the introduction of the EHRS has been effective” (80%)
and 15) “I'm committed to the successful use of the
EHRS” (79.6%).

In terms of EHRS usability, efficiency and informa-
tion quality, Table 10 below shows a high level of agree-
ment towards all items representing EHRS usability:
“The EHRS is easy to use” (86.2%) and “I am physically
comfortable while using the EHRS equipment and hard-
ware” (87.2%). Furthermore, a high level of agreement
was recorded for items representing EHRS efficiency:
“The EHRS is more efficient than a paper-based system”
(95.1%). Table 10 also illustrates the level of agreement

towards information quality items. High agreement was
found for “I can depend on the accuracy of the EHRS”
(93.6%) and “Information almost never gets lost in the
EHRS” (83.3%).

Discussion

The aim of this study was to determine the facilitators
that enhance the successful implementation of the EHRS
in public PHCs in SA. Consequently, this study was con-
ducted to identify the potential facilitators to assist EHRS
implementers in primary health care centres. Both semi-
structured and online surveys confirmed that financial
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Table 10 Responses and endorsement to fourteen statements on positive attitudes towards the use of the EHRS scale

Items Strongly Disagree Neutral Agree Strongly Agree Median Total Rank

Disagree agreement

Overall, | prefer using the EHRS to the paper-based N 1 2 2 91 107 4 198 1

system % 05 10 10 448 527 97.5

The EHRS is more efficient than a paper-based N 4 6 80 113 4 193 2

system % 20 30 394 557 95.1

| can depend on the accuracy of the EHRS N 1 6 6 104 85 4 189 3
% 0.5 3.0 3.0 515 421 93.6

Using the EHRS leads to better adherence to policies N 3 5 7 108 81 4 189 4

and procedures % 15 25 34 529 397 926

The EHRS facilitates the communication of patient N 2 4 13 87 99 4 186 5

information among members of our health care % 10 20 63 404 483 00.7

team

I am physically comfortable while using the EHRS N 4 8 14 90 88 4 178 6

equipment and hardware % 20 39 6.9 441 430 872

The EHRS has improved my practice N 4 6 21 78 96 4 174 7
% 2.0 29 10.2 38.0 46.8 84.8

| feel the use of the EHRS has improved the quality N 2 7 21 99 75 4 174 8

of patient care % 10 34 103 485 368 853

The EHRS is easy to use N 3 7 18 104 70 4 174 9
% 1.5 35 8.9 51.5 347 86.2

| feel the use of the system has improved patient N 5 5 25 84 86 4 170 10

care outcomes % 24 24 122 410 420 830

Information almost never gets lost in the EHRS N 5 11 18 84 85 4 169 11
% 2.5 54 8.9 414 419 833

The EHRS takes into account the specific needs of N 6 10 21 90 78 4 168 12

my care area(s) % 29 49 102 439 380 819

Overall, the introduction of the EHRS has been N 8 9 24 79 85 4 164 13

effective % 39 44 1.7 385 415 80.0

I am committed to the successful use of the EHRS N 12 7 23 86 77 4 163 14
% 59 34 1.2 42.0 376 79.6

resources have a very positive impact on facilitating
implementation, especially on the provision of efficient
systems, training and technical support, and infrastruc-
ture preparation. Moreover, our study recorded a positive
correlation between the perceived usefulness of an EHRS
and end-users’ willingness, which can facilitate project
success. The most obvious finding that emerged from the
analysis was the positive impact of the system’s usability.
Our study reported other facilitators of EHRS implemen-
tation, including PHC strong leadership, the type of pro-
ject management, and digital transformation trends.

Financial resources (FRs)

The results illustrated that financial resources (FRs) had
a very high positive impact on facilitating the implemen-
tation of large-scale EHRSs in the PHCs and contribut-
ing to overcoming many challenges. The findings showed
that the Saudi MoH did not face any financial constraints
during the implementation of the EHRS projects. Thus,

the influence of this factor was examined against some
of the main factors found to have a direct relationship
with FRs. The factor most influenced by FRs was software
selection; 93.5% of the project team agreed that FRs assist
in the selection of high-quality software. It was perceived
that FRs could have a beneficial effect on software selec-
tion, allowing more flexibility to select the best vendors
to implement EHRSs in PHCs and enhance system inter-
operability. Although preparing adequate infrastructure
is very costly [58], this factor was significantly influenced
by the provision of FRs in a positive way. The provision
of training and technical support has previously been
reported as a barrier to implementing an EHRS [59]. 90%
of the participants agreed that FRs have a very positive
impact on the provision of training.

Although the findings of this study illustrated that FR
was one of the main facilitators of the implementation of
the EHRS in Saudi PHCs, other studies have found that
the cost of implementation was one of the main barriers,
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and Saudi health care organisations struggle to support
their projects due to FR shortages [60—-62]. Internation-
ally, the cost of EHRS implementation is classified as a
barrier to the success of projects [e.g. 4, 37, 59, 63-70].

Characteristics of PHCs

The PHC workflow and business structure, which is uni-
fied for all PHCs in SA, is another facilitator of EHRS
implementation. This unification is due to the CM system
adopted by the Saudi MoH. This unification facilitates
software selection, where one system can be imple-
mented in all PHCs in SA. In addition to software selec-
tion, training courses can be unified due to similarities
in PHC health care functions, workflows and business
structures.

Furthermore, the findings illustrate that the size of
the PHCs in SA was a facilitator of EHRS implementa-
tion. Similarly, the size of the health care organisation has
been recognised as an influential factor [71, 72]. In this
regard, our results revealed that the project team bene-
fited from the small size of the PHCs in SA. In contrast,
the findings of previous research show that larger health
care organisations, such as hospitals, are more flexible
and have a higher level of readiness than PHCs or other
small health care organisations [73]. Others have argued
that EHRS adoption is lower in small practices than in
large practices [74, 75].

Usability

EHRS usability was also one of the facilitators to imple-
menting a large-scale EHRS. These findings are in agree-
ment with those by Ludwick and Doucette [70], who
documented a positive relationship between the usabil-
ity of the EHRS and the adoption rate. Others argued
that usability issues can act as constraints to the imple-
mentation of IT in health care organisations [24, 37, 59,
76-78]. Moreover, system usability is directly associated
with end-user satisfaction [34, 76]. Accordingly, EHRS
end users recorded very high levels of satisfaction with
system usability. Compared with previous literature,
these findings are in contrast with those presented by
Cresswell, Worth [79], who recorded dissatisfaction with
system usability. In SA, technical issues such as EHRS
usability reform are a barrier to the success of the EHRS
implementation projects [80].

Feedback statements reflect the importance of involv-
ing EHRS end-users in implementation. In addition, the
EHRS end users identified a few usability issues, such
as the number of screens and switching between lan-
guages (Arabic and English). Other studies conducted
in SA reveal that language issues are considered a bar-
rier to EHRS implementation [80] Therefore, it is highly
recommended that EHRS end users be involved and that
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consideration is given to their feedback and recommen-
dations, either during software selection or when system
enhancement is taking place to improve system usabil-
ity. While numerous studies have documented adverse
effects on the quality of care, medication errors, EHRS
end-user errors, and patient safety resulting from usabil-
ity issues [76, 77, 81], this study was unable to evaluate
the relationship between usability issues and consequent
factors such as medication errors. Therefore, further
research is needed to determine this relationship in
PHCs’ settings.

Leadership and management

Strong leadership and appropriate project manage-
ment play key roles in the success of large-scale projects.
Our study reported that effective leadership at the sen-
ior management level can contribute to the success of
the implementation of a large-scale project, and 50% of
project success relies on strong and effective leadership
and management. However, leadership and management
issues have been documented in previous literature as
barriers to EHRS implementation in SA [62]. In some
cases, these issues may lead to the failure of EHRS pro-
jects [62, 82].

Perceived usefulness

Perceived usefulness was found to be a facilitator of
EHRS implementation in this study. Previous literature
revealed that the EHRS was not useful and was consid-
ered a barrier to EHRS implementation [83—86]. Benefits
such as data accessibility, time savings, cost reduction
and improved productivity were the things that end users
liked about the EHRS implemented in PHCs in SA. The
findings also show that EHRS end users gave positive
feedback about data accessibility, accuracy, improved
productivity and time savings as a result of the system.
Although these findings differ from those of several pub-
lished studies [87-92] that argue that EHRS decreases
staff productivity, they are consistent with those of Lor-
enzi, Kouroubali [12] and Cheriff, Kapur [93]. Nationally,
data accessibility issues are recorded to be a barrier to
EHRS implementation in SA [80].

Our findings are also consistent with those of Gagnon,
Nsangou [37], Kruse, Kothman [72], Tha, DesRoches [94],
and Gagnon, Desmartis [95], who found that cost reduc-
tion constitutes a major facilitator of EHRS implemen-
tation. In addition, the findings illustrated that higher
perceived usefulness of an EHRS increases the end user’s
willingness to use the system, which has been recorded as
another facilitator of EHRS implementation. In addition
to the above benefits, the EHRS contributed positively
to patient outcomes. On the other hand, when examin-
ing the relationship between the perceived usefulness of



Alzghaibi and Hutchings BMC Medical Informatics and Decision Making

the EHRS with training and support, the findings show
no relationship. These findings are in disagreement with
those of Carr, Zhang [96], who documented a relation-
ship between the perceived usefulness of an EHRS with
training and support.

Conclusion

This is the first study to identify the range of facilitators
to the implementation of large-scale EHRS in PHCs in
Saudi Arabia. First, financial resources were found to be
the most influential factor that assisted in overcoming
some barriers. Second, the size of the PHC was recorded
as a facilitator of successful implementation. Perceived
usefulness was another identified facilitator. System
usability and efficiency were documented as additional
facilitators of successful EHRS implementation in Saudi
PHCs. Finally, system usability and leadership and man-
agement documents are reasons to enhance the level of
success of EHRS implementation.

This study provides several recommendations for deci-
sion-makers and all other EHRS implementation project
teams to facilitate the implementation of a large-scale
EHRS in public PHCs. First, policy-makers need to con-
sider providing a sufficient budget for smooth imple-
mentation, particularly when decisions are being made
regarding software selection. Second, centralised or sem-
icentralised management was found to be more effective
in implementing a large-scale EHRS to unify decisions,
policies and procedures.
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