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Introduction: There is worldwide demand for the implementation of electronic
health systems and a transformation to electronic transactions in healthcare
organizations. This move to e-health transformation stems from the perceived
positive impact that e-health systems have in improving the quality of
healthcare and, in turn, reducing expenses. Despite this, more than half of
previous Electronic Health Record System (EHRS) implementation projects
have failed due to several barriers and challenges such as cost.

Aim of the study: To evaluate the impact of financial resources (FR) on the
implementation of the EHRS in PHCs in SA.

Methods: A mixed methods approach was implemented. SPSS and AMOS-SEM
are used to test reliability and validity and hypotheses. Thirty-one (59%) out of
51 policy makers at the MoH filled and returned the questionnaire while 13
policymakers were interviewed using semi-structure interviews.

Results: Results revealed that both measurement model and structural models
met the threshold. All scales are found reliable and valid. Furthermore financial
resources have positive impact on EHRS implementation. Findings from both
studies show that financial resources have a very positive impact to facilitate
large-scale EHRs implementation and overcome barriers that may lead to the
failure of the project.
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Introduction

Since the 1960s, Information Communication Technology
(ICT) has been responsible for the performance enhancement
of healthcare (1, 2). The
implementation of Information Technology (IT) in the

and improvement services
last few decades of the twentieth century has led to a revolution
in the way work is carried out and the way in which information
is categorized and documented. The speed and precision
that the IT revolution brought about made the governments
of developed countries (where this revolution originated)
immediately adopt these advanced, fast and efficient systems (3).
Moreover, the implementation of the Electronic Health Record
System (EHRS) has become a priority for both developed and
developing countries (3). However, Deutsch, Duftschmid (4),
Greenhalgh, Potts (5), and Smith (6), Madore, Rosenberg (7),
Lorenzi, Kouroubali (8), Kruse, Stein (9) have argued that EHRS
implementation is very complicated due to the shortage of
experience with its implementation and the associated issues.
Although, the barriers to EHRS implementation have been
described, many of them remain unresolved (10). Therefore,
it has been suggested that further research and investigation
is necessary to overcome these barriers (10). According to
Keshavjee, Bosomworth (11), Greenhalgh, Stramer (12),
Lorenzi, Smith (13), Pare, Sicotte (14), and Yehualashet, Seboka
(15), Ketikidis, Dimitrovski (16), around fifty percent of EHRS
implementation projects around the world have failed. Others
have estimated that the proportion of unsuccessful IT projects
in the healthcare setting could be as high as seventy percent
(17). In addition, according to Gagnon, Desmartis (18), the
implementation of EHRS in Primary Healthcare Centers
(PHCs) remains a greater challenge than its implementation in
secondary care, such as hospitals. Cost of EHRS implementation
needs to be considered at an early stage (pre-implementation
phase) (19), as part of a readiness assessment (20). According
to the studies of Cresswell, Bates (21), and Whitacre and
Williams (22), Kemper, Uren (23), such initial costs can be
a hindrance to organizations considering an EHRS. Previous
research has identified two different types of cost related to
EHRS implementation: start-up cost (initial cost), such as
that associated with the purchase of a new system (24, 25);
and ongoing costs, such as maintenance, training, developing
infrastructure and provision of technical support (21, 26).
Low financial resources can become a barrier to successful
implementation (26-28). Kruse, Kristof (28), Simon, Kaushal
(29), identified cost as a major barrier to EHRS implementation,

Abbreviations: EHRS, Electronic Health Record System; PHC, Primary
Health Care; MoH, Ministry of Health; SA, Saudi Arabia; GM, General
Manager; HD, Head of Department; DHD, Deputy Head of Department;
SD, Software Developer; DA, Data Analyst; FR, Financial Recourses; SPSS,

Statistical Package for the Social Sciences.
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whereas Fritz, Tilahun (30), in their systematic review, argued
that financial resources were found to be a minor factor
influencing EHRS implementation.

Methods

This study was carried out at the Saudi Ministry of Health
(MoH), which is based in the Ministry headquarters in Riyadh,
the capital city of the Kingdom of Saudi Arabia. The Saudi
MoH manages and oversees healthcare organizations in Saudi
Arabia. Based on the last statistical yearbook that was published
by the Saudi MoH, in 2020, the total number of employees was
430,096 (31).

Questionnaire

Quantitative data were collected using a structured, self-
administered questionnaire composed of pre-defined items and
response options (32-34). In order to determine the influence
of CPM on EHRS implementation, nine questions in the survey
asked about the respondent’s perception of the influence of this
type of management on EHRS implementation. Questionnaire
items were selected based on what was deemed to be the most
influential factors to EHRS implementation (28, 35-39). The
survey questionnaire as validated and piloted prior to use in
the study.

Semi-structured interviews

Qualitative data were collected using semi-structured
interviews (40). The type of questions used were open-ended,
in order to allow the participant the flexibility to describe their
views and opinions (40). Semi-structured interviews allow us
to expand on the questions following unexpected or interesting
responses (41). Semi-structured interviews can also gather
a wider variety of detailed data (42). Therefore, the main
aim of conducting semi-structured interviews was to gain a
comprehensive understanding and explanation of the role of
FR on the process of EHRS implementation in PHCs. This
approach was previously termed sequential explanatory mixed-
methods (40).

Population and sampling

The study population comprises all project team members
directly or indirectly involved in implementing a large-scale
EHRS project in Saudi PHCs. These consisted, for example,
of heads of relevant departments (IT and PHC departments),
senior managers, I'T engineers, and technicians. This potential
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TABLE 1 Demographic information of respondents.

Gender N Percent
Male 25 80.6
Female 6 19.34
General manager 3 9.7
Deputy manager 1 32
Head of department 3 9.7
Deputy head of department 3 9.7
Assistant 21 67.7
Involvement in EHRS yes 18 58.1
No 13 41.9
Distribution role direct 20 64.5
Indirect 5 16.1

population of participants within the Saudi MoH has varying
backgrounds and experience, departments, occupations and
genders. The target sample was therefore all project team
members (n = 53).

To reach the most appropriate subjects for this study
(taking into consideration their involvement in the project
implementation and knowledge they held about EHRS
implementation in PHCs in SA), non-probability, purposive,
snowball sampling was used (40, 43). For the qualitative
purposes all project team members (n = 53), were invited to the
semi-structure interviews, However, only 13 participated in the
current study. The participants were occupied in five different
positions General Manager (n = 3), Head of Department (n =
3), Deputy Head of Department (n = 1), Software Developer (n
= 1), and Analyst (n = 5).

Quantitative results

Out of the fifty-three, only thirty-one participated and
completed the questionnaire, indicating a response rate of 59%.
Reliability in this context is measured through a Cronbach’s
Alpha test which measures consistency in terms of percentages
ranging from 0 to 100% (0-1). The study questionnaire was
acceptable and had excellent reliability score (0.94).

Table 1
participation in the survey. It is evident that participation

shows the percentage of male and female

was male dominant, with 80.6% of participants being male.
Female participation was found to be only 19.34%. This reflects
the actual proportion of females and males in the Saudi MoH,
where the majority of the staff are male, particularly the targeted
population of this study. Further analysis revealed that the
participants’ role in the Saudi MoH, where the survey was
conducted. The participants in the survey were found to be from
diverse professional roles. The assistants formed the highest
number of participants, at twenty-one (67.7%). Only one deputy
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manager participated in this study, and three participants from
other positions. The table indicates that among the thirty-one
participants, eighteen (58.1%) had been involved in previous
EHRS implementation, and thirteen (41.9%) had never been
involved in any EHRS implementation. shows the nature of the
role played by the participants during EHRS implementation.
This can be either direct involvement or cooperation with the
process at various stages through indirect involvement. Out of
thirty-one participants, twenty (64.5%) declared that they were
directly involved in the process of implementation and five
(16.1%) declared that they aided the process through an indirect
connection. Six (19.4%) participants did not declare the nature
of their involvement.

Participant responses to items representing the impact of
financial resources on EHRS implementation in PHCs (Table 2).

The impact was explored with eleven items (see Table 2).
Overall, it was shown that there is a high agreement on
all items (above 80%), some of which had slightly more
agreement than others, with median scores being six or seven.
It was shown that the influence of an abundance of financial
resources is (1) “overall positive”, showing an agreement of
96.8% and a median score of seven, where participants strongly
agree that an abundance of financial resources positively
influences EHRS implementation. Whereas, the least agreement
was given for Item (11) “Improve systems integration and
interoperability” (83.9%).

Analysis of moment structure, structure equation modeling
(AMOS-SEM) is used for development of structural and
measurement model. Measurement model is developed to
investigate the reliability and validity of the scales and items.
Exploratory factor analysis (EFA) and confirmatory factory
analysis (CFA) is used to cross check the reliability and validity
of scales. According to Field (44) threshold for loadings in EFA
must be >0.040, and for Cronbach Alpha >0.70 and according
to Hair et al. (45) for CFA loadings must be >0.50 and for
AVE >0.50 and CR >0.70, respectively. Results of EFA and
CFA, Table 3 shows that all the values of loadings, AVE, CR and
alpha met the threshold and thus author assumed that scales
used in the current study for financial resources with 11 items
and for electronic health record system, with eight construct 6
items for each construct are found reliable and valid. Thus now
researcher can proceed toward development of structural model
for testing hypotheses.

Regression analysis (structural model)

Hj: There is Positive Significant effect of financial resources
on electronic health record system implementation.

Structural model was developed in Figure 1 and results of
regression analysis are presented in Table 4. Bootstrapping was
run. From the above Table 4 it is evident that a financial resource
has positive significant impact on electronic health record
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TABLE 2 Participant responses to items representing the impact of financial resources on EHRS implementation in PHCs.

Items Strongly Disagree Somewhat No Somewhat Agree Strongly Median  Total Rank
disagree disagree opinion agree agree agreement

Overall impact is positive - - - 1(3.2%) 2 (6.5%) 3(9.7%) 25 (80.6%) 7 30 (96.8%) 1

Better software selection - - - 2 (6.5%) 2(6.5%) 8 (25.8%) 19 (61.3%) 7 29 (93.5%) 2

Better team selection - - - 2 (6.5%) 4 (12.9%) 14 (45.2%)  1,135.5%) 6 29 (93.5%) 3

Improve user training and - 1(3.2%) 1(3.2%) 1(3.2%) 1(3.2%) 5(16.1%) 22 (71%) 7 28 (90.3%) 4

motivation

Improve provision of - - - 3(9.7%) 1(3.2%) 8(25.8%) 19(61.3%) 7 28 (90.3%) 5

appropriate hardware

Improve on-going support - - - 4 (12.9%) 2 (6.5%) 6 (19.4%) 19 (61.3%) 7 27 (87.1%) 6

& maintenance

Abundance of staff and - 1(3.2%) 2 (6.5%) 1(3.2%) 4(12.9%) 4(12.9%) 19 (61.3%) 7 27 (87.1%) 7

professionals

Appropriate infrastructure - 2 (6.5%) 2(6.5%) 1(3.2%) 8 (25.8%) 18 (58.1%) 7 27 (87.1%) 8

Improve team 1(3.2%) 1(3.2%) - 2 (6.5%) 3(9.7%) 14 (45.2%) 10 (32.3%) 6 27 (87.1%) 9

communication

Improve systems 1(3.2%) 2(6.5%) 2 (6.5%) 1(3.2%) 9 (29%) 16 (51.6%) 7 26 (83.9%) 10

integration interoperability

Improve organization 1(3.2%) 2 (6.5%) 1(3.2%) 1(3.2%) 2 (6.5%) 15 (48.4%) 9 (29%) 6 26 11

structure redesign

system (EHRS) i.e., 8 = 0.198, S.E = 0.090, CR (¢-statistics >
1.96) = 2.201, p < 0.05. This implies that one percent increase
in financial resources by Ministry of Health could possible
increase implementation of EHRS all over primary healthcare
centers in Saudi Arabia for 19.8%, respectively. Thus hypotheses
1 is accepted.

Spearman’s rho correlation coefficient was conducted
between all nine scales to determine if there is any relationship
between the impact of FR and the level of PHCs readiness to
implement the EHRS. Spearman’s rho correlation coefficient
ranges between 0 and 1 (0-100%) and could be negative or
positive. By looking at Table 5 it was evident that there is a
significant positive correlation between participants agreement
with the impact of FR and all readiness scales (p < 0.05).

Qualitative result

The participants were occupied in five different positions
(see Table 6): General Manager (n = 3), Head of Department (n
= 3), Deputy Head of Department (n = 1), Software Developer
(n=1), and Analyst (n = 3).

The Saudi MoH is characterized by an abundance of
financial resources provided by the Saudi government, and
the participants agreed upon this unanimously. Overall,
FR has a very positive impact on EHRS implementation
projects. All the participants reported that financial resources
contributed positively and facilitated the success of many
previous  projects, EHRS

in particular implementation
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projects, due to the countrys ability to fund electronic
transformation in all sectors and services. For instance, the
participants said:

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

“Positive, without a doubt.” (HD 1)

“FR is very positive.” (HD 3)

“The financial resources are the most important factor
that contribute to the success of the project.” (Analyst 1)

“The main factor which helps us to implement EHRS is
financial support.” (SD 1)

Furthermore, a head of department stated that “there are
no financial problems that are hindering the implementation of
the EHRS” (HD1), and one of the general managers said “the
Kingdom does not suffer at all from the problem of availability
of financial resources as they are available; plentifully and
thankfully.” (GM 1)

The provision of FR assists in the accomplishment of
EHRS implementation projects in general. The Ministry had
to fulfill all the decision-makers’ requirements to complete the
EHRS implementation project regardless of the cost, and was
committed to providing them.

“We have a high budget for the implementation of the
EHRS both in hospitals and health centers.” (GM 1)

“Yes, we received an adequate budget for this project. It
was supposed to provide a very strong balance sheet.” (HD 3)
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TABLE 3 Measurement model EFA & CFA (AMOS-SEM).

Codes Items EFA CFA
loadings loadings

Financial resources

FR1 Better software selection 0.876 0.58

FR2 Better team selection 0.831 0.70

FR3 Improve the team communication. 0.820 0.97

FR4 Improve organization’s workflow and 0.686 0.91
structure redesign

FR5 Appropriate infrastructure. 0.726 0.76

FR6 Improve the on-going support and 0.752 0.78
maintenance.

FR7 Improve the provision of appropriate 0.506 0.56
hardware.

FR8 Improve users training and motivation. 0.752 0.80

FR9 Abundance in staff and professionals. 0.758 0.69

FR10 Improve systems integration and 0.755 0.87
interoperability.

FRI1 Overall impact is positive. 0.839 0.91
AVE (Average Variance Extracted) >0.50 0.566 0.597
CR (Composite Reliability) >0.070 0.928 0.935
A (Cronbach Alpha) >0.70 0.940

Organizational readiness to large scale electronic health record

system (EHRS)

1 Resources (6 items) 0.921 0.54

2 End user (6 items) 0.764 0.85

3 Technology (6 items) 0.799 0.85

4 Knowledge (6 items) 0.617 0.60

5 Process (6 items) 0.859 0.81

6 Values goals (6 items) 0.726 0.79

7 Management structure (6 items) 0.898 0.94

8 Admin support (6 items) 0.832 0.91
AVE (Average variance extracted) >0.50 0.652 0.636
CR (Composite reliability) >0.070 0.937 0.931

A (Cronbach alpha) >0.70 0.924

Bold values represent the convergent validity and reliability of the questionnaire.

In regard to overcoming technical and other organizational
challenges, the software developer revealed that a sufficient
budget had been allocated for specific elements such as technical
infrastructure and training.

“We received major financial support to set up the
infrastructure.” (SD 1)

“The Ministry appropriately financed the courses and
provided housing and transportation for all trainees when
they had to travel to attend courses at the Ministry.” (SD 1)

Three percent of the Ministry’s annual budget is allocated
to the implementation of EHRS projects. This is stipulated in
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the policy of Saudi Arabia, where the same proportion of the
budget of any ministry is allocated to information technology.
In the case of the MoH, this amount is approximately three
billion Saudi Arabian Riyals, which is equivalent to six hundred
million pounds.

“After developing the strategic plan of the Ministry, it
was approved by the Council of Ministers who allocated three
billion riyals (6 hundred million pounds) for adoption of IT
in the MoH. It was the biggest budget ever for the Ministry to
support IT implementation, and the support is still ongoing.
The state policy has allocated 3% of the budget for any
ministry for IT projects. This is very significant support and
the figure was adopted annually, will cover all the costs of
IT and will certainly facilitate the implementation of EHRS
overall.” (DHD 1)

The impact of financial resources on the
provision of hardware

All participants reported that the abundance of financial
resources positively affects the availability of efficient, high-
performance computers and other devices needed to run the
EHRS without any issues.

“Positive, one hundred percent.” (Analyst 1)

“...the availability of financial resources helps in
providing high efficiency devices to ensure the system is
running without any problems.” (GM 1)

However, one of the analysts reported that the provision of
hardware wasn’t among the challenges of EHRS implementation
in PHCs.

“I don’t think the provision of appropriate hardware is as
big a problem as you think.” (Analyst 3)

The impact of financial resources on
technical infrastructure

There
infrastructure is

that  technical

positively affected by an abundance

was unanimous agreement
of financial resources. A general manager stated that
has

greatly to overcoming all the challenges associated with

the abundance of financial resources contributed
development of the infrastructure, such as connectivity for
new projects. Developing an appropriate infrastructure is
very expensive, so abundant financial resources contribute to

its facilitation.
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FIGURE 1
Structural model.

TABLE 4 Direct effects.

Hypotheses 1 B S.E. C.R. 4

FR—EHRS 0.198 0.090 2.201 0.028

“FR helped us to overcome the obstacles we encountered
with regard to infrastructure. Infrastructure is the toughest
obstacle which we have encountered, but with money
availability it became easy to overcome.” (GM 1)

“FR helps to provide the appropriate connection.” (GM 2)

“FR has a very positive impact, because preparing
infrastructure is very expensive.” (Analyst 1)

The impact of financial resources on
systems interoperability

One of the analysts argued that “FR has no impact” (Analyst
3). In addition, a software developer said, “I do not think
that financial support has an effect on EHRS interoperability”
(SD 1). However, the majority of participants confirmed that
FR does have a positive impact on interoperability. FR assists
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in purchasing an effective standard, such as HL7. Moreover,
FR allows organizations to select vendors that provide an
interoperable EHRS.

»

“FR helps in the purchase of a standard such as HL7.
(GM 2)

“The abundance of FR gives you the option of selecting
appropriate vendors which can provide compatible systems
and not be limited to less expensive companies whose systems
may not be compatible with other EHRS.” (DHD 1)

“FR has a positive effect by providing high quality

standards and making EHRS compatible with each other.
(Analyst 1)

The impact of financial resources on PHC
restructuring and workflow redesign

The majority of respondents stated that FR has a positive
influence on restructuring and workflow design. For instance,
GM2 said “FR helps to redesign the PHC workflow”. The Saudi
MoH was able to sign a contract with a specialist company to
assist them during the restructuring of the PHCs to be ready for
the new EHRS implementation.
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TABLE 5 Spearman'’s rho correlation coefficient between the 10 scales.

U11eaH dNaNd Ul SISRUOI4

L0

BJo uISISUOLY

Readiness at  Readinessat Readinessat Readinessat Readinessat Readinessat Readinessat Readiness at Finance
resources end-user technological  knowledge processes values & management admin recourse
level level level level level goals level structure support impact
level level
Readiness at resources level rho 1.000
P
N 31
Readiness at end-user level rho 0.672** 1.000
p 0.000
N 31 31
Readiness at technological level rho 0.717** 0.755%* 1.000
P 0.000 0.000
N 31 31 31
Readiness at knowledge level rho 0.558** 0.705** 0.798** 1.000
P 0.001 0.000 0.000
N 31 31 31 31
Readiness at processes level rho 0.562** 0.672** 0.705** 0.808** 1.000
P 0.001 0.000 0.000 0.000
N 31 31 31 31 31
Readiness at values & goals level rho 0.586** 0.645** 0.591** 0.736** 0.816** 1.000
P 0.001 0.000 0.000 0.000 0.000
N 31 31 31 31 31 31
Readiness at management rho 0.697** 0.640** 0.780** 0.717** 0.796** 0.728** 1.000
structure level P 0.000 0.000 0.000 0.000 0.000 0.000
N 31 31 31 31 31 31 31
Readiness at admin support level rho 0.581** 0.650** 0.792** 0.808** 0.882** 0.720** 0.892** 1.000
P 0.001 0.000 0.000 0.000 0.000 0.000 0.000
N 31 31 31 31 31 31 31 31
Finance recourse impact rho 0.596** 0.415* 0.465** 0.280 0.479** 0.423* 0.517** 0.416* 1.000
P 0.000 0.020 0.008 0.127 0.006 0.018 0.003 0.020
N 31 31 31 31 31 31 31 31 31

*means significance level at p < 0.05 level, **means significance at p < 0.01 level.
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TABLE 6 Participant abbreviation description.

Position Code used
General manager GM

Head of department HD

Deputy head of department DHD
Software developer SD

Analyst Analyst

“FR helps to sign a contract with consulting firms
specializing in business re-engineering.” (DHD 1)

However, others believe that FR has limited and even no
impact on PHC restructuring and workflow redesign.

“Very limited impact on this matter, but it is a
positive.” (HD2)

“This matter has nothing to do with FR, from my point of
view.” (Analyst 1)

The impact of financial resources on
software selection

All participants agreed that FR has a very positive impact on
the selection of an appropriate and highly efficient EHRS. FR
facilitate the selection of the most efficient system. For example:

‘ “Definitely has a positive impact.” (Analyst 3)
“Abundant FR are positive, as in such case the Ministry
selects an excellent system.” (Analyst 1)
“We have the option to choose the best system available,
so it is very positive.” (DHD 1)

Furthermore, software selection is highly influenced by FR.
Thus, the MoH is not restricted to certain systems due to a lack
of financial resources.

“Software selection is highly affected by FR, where it gave
us a big chance to choose any EHRS without being confined to
specific systems due to shortage in FR.” (HD 3)

The impact of financial resources on
project team communication

The majority of the statements were in agreement with
the positive impact of FR on project team communication.
Project team communication is one of the costliest procedures,
and FR contribute to overcoming this challenge, especially
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when the Saudi MoH holds meetings between members from
different regions.

“Joint collaborative work between project team members
in different regions is very expensive, and the money was
available and helped us a lot.” (GM 1)

“FR has a positive effect here, it was easy for us to hold
meetings with all members from different regions, we also

arranged visits to the PHCs for consultation and evaluation.

FR were always available for these activities.” (HD 3)

The impact of financial resources on
project team selection

The participants agreed that there are professional shortages
in HI and IT. However, FR assisted the Saudi MoH in attracting
qualified personnel to participate in the EHRS implementation
project. Thus, FR are considered to have a positive impact on
team selection.

“It is positive. The formation of an excellent project team,
large amounts of money paid to hire experts.” (HD 1)

“The availability of FR assists in hiring talents and
experts, otherwise we would have had big problems and select
unqualified people, which may affect the implementation of
such large-scale projects.” (GM 1)

The financial support has had a very positive impact on
the provision of experts.” (Analyst 2)

However, others argued that IT and HI professional’s
availability is a worldwide issue and FR have no impact on the
provision of those individuals.

“It is not a cost issue, it is a worldwide shortage, so I don’t
think FR has a role.” (Analyst 3)

“In terms of expertise and competencies, I do not think
FR has an effect.” (GM 3)

The impact of financial resources on the
provision of technical support

Once again, the participants unanimously agreed on the
positive impact of an abundance of FR on the provision of
technical support. The provision of technical support is very
costly. Thus, with sufficient money, fifteen to twenty percent
can be added to the cost of the contract fees for continuous
technical support, maintenance and insurance. Thus, the Saudi
MoH can ensure the success of the EHRS implementation
project. Moreover, FR contribute positively by paying for
technical support 24 h per day, with the MoH compensating the
technicians for excessive working hours.
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“FR are positive because if we buy the EHRS we can add
18 or 20% to the project cost to provide continuous technical
support as well as insurance and system maintenance.”
(GM 1)

“It has a positive effect because technical support should
be continuous, thus extra pay for additional work hours or
more technicians is necessary, and this requires providing
large amounts.” (Analyst 1)

The impact of financial resources on the
provision of training

None of the participants reported that the abundance of FR
has a negative or neutral impact on the training process. All
agreed that an abundance of FR has a positive impact on the
training process. For example, Analyst 3 said “Absolutely, FR has
a positive impact” on provision of training, HD1 said, “It has a
very positive effect.” Analyst 2 said, “FR is essential and has a very
positive impact, particularly on training.”

Discussion and conclusion

Opverall, findings illustrated that FR had a very high positive
impact on facilitating the implementation of large-scale EHRS in
the PHCs and contributing to overcome 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 has been examined against
some of the main factors found to have a direct relationship
with FR. This study is the first comprehensive investigation
of the impact of the FR on EHRS implementation, whereas
the impact of FR has been examined against a wide range
of factors which have been presented in previous literature.
Consequently, the factor most influenced by FR was software
selection, where 93.5% of project team agreed that FR assists
in the selection of high-quality software. It was perceived that
FR could have a beneficial effect on software selection, allowing
more flexibility to select the best vendors to implement EHRS in
PHCs and then enhance the system interoperability. Although,
preparing adequate infrastructure is very costly (46), it was
another factor that significantly influenced by the provision
of the FR in a positive way. Another interesting finding from
this study was that FR facilitated the provision of training
and technical support which had previously been reported as
a barrier to implementing a large-scale EHRS. Ninety percent
of the participants agreed that FR has a very positive impact
on the provision of training. In addition, in a semi-structured
interview, Analyst 2 said, “FR is essential and has a very positive
impact, particularly on training”.
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Although findings of this study illustrated that FR was one
of the main facilitators to the implementation of the EHRS
in Saudi PHCs, others found that the cost of implementation
was one of the main barriers, and the Saudi healthcare
organizations struggle to support their project due to FR
shortages (47-49). Likewise, internationally, the cost of EHRS
implementation is classified as a barrier to the success of the
projects [(24), e.g., (27, 28, 50-56)]. It is worth noting that
my study is the only one which has examined the impact
of the FR to on the implementation of large-scale EHRS in
the PHCs.

Data availability statement

The raw data supporting the conclusions of this article
will be made available by the corresponding authors, without
undue reservation.

Ethics statement

This study is part of larger study named “Improve a
strategy to implement the EHRS on widespread PHCs in
developing countries with CMs organisations”. It was approved
by the “Research Ethical committee at School of Health
Science, Swansea University”. The research was conducted
in accordance with: https://www.hra.nhs.uk/planning-and-
improving-research/policies-standards-legislation/uk-policy-
framework-health-social-care-research/ UK Policy Framework
for Health and Social Care Research - Health Research
Authority (hra.nhs.uk) and the Institutional Review Board
(IRB) of the King Fahad Medical City (KFMC) at the Saudi
MoH (IRB Log No. 14-189E). This research was in accordance
with the declaration of KFMC and King Abdulaziz City for
Science and technology (KACST) (H-01-R-012). In the case of
questionnaire-based study, all participants were informed of the
study. All participants provided written informed consent prior
to enrolment in the study.

Author contributions

HA:
validation, analysis, and writing. YM: conceptualization and

conceptualization, methodology, data collection,

reviewing and editing. All authors contributed to the article and
approved the submitted version.

Funding

This Research was funded by the deputyship for Research
and Innovation, Ministry of Education, Saudi Arabia, under
Project Number (QU-IF-2-2-3-26932).

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1037675
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/uk-policy-framework-health-social-care-research/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/uk-policy-framework-health-social-care-research/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/uk-policy-framework-health-social-care-research/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Alzghaibi et al.

Acknowledgments

The authors extend their appreciation to the deputyship
for Research and Innovation, Ministry of Education, Saudi
Arabia for funding this research work through the Project
Number (QU-IF-2-2-3-26932). The authors also thank Qassim
University for technical support.

Conflict of interest

Author AA was employed by the company Hail
Health Cluster.

References

1. Ortiz E, Clancy CM. Use of information technology to improve the
quality of health care in the United States. Health Serv Res. (2003) 38:xi-xxii.
doi: 10.1111/1475-6773.00127

2. Atherton J. Development of the electronic health record. AMA J Ethics. (2011)
13:186-9. doi: 10.1001/virtualmentor.2011.13.3.mhst1-1103

3. Biruk S, Yilma T, Andualem M, Tilahun B. Health Professionals’
readiness to implement electronic medical record system at three hospitals in
Ethiopia: a cross sectional study. BMC Med Inform Decis Mak. (2014) 14:115.
doi: 10.1186/s12911-014-0115-5

4. Deutsch E, Duftschmid G, Dorda W. Critical areas of national electronic
health record programs-Is our focus correct? Int ] Med Inform. (2010) 79:211-22.
doi: 10.1016/j.ijmedinf.2009.12.002

5. Greenhalgh T, Potts HWW, Wong G, Bark P, Swinglehurst D. Tensions
and paradoxes in electronic patient record research: a systematic literature
review using the meta-narrative method. Milbank Quarterly. (2009) 87:729-88.
doi: 10.1111/.1468-0009.2009.00578.x

6. Smith PD. Implementing an EMR system: one clinic’s experience. Fam Pract
Manag. (2003) 10:37-42.

7. Madore A, Rosenberg J, Muyindike WR, Bangsberg DR, Bwana MB, Martin
JN, et al. Implementation of electronic medical records requires more than new
software: Lessons on integrating and managing health technologies from Mbarara,
Uganda. Healthc. (2015) 3:264-9. doi: 10.1016/.hjdsi.2015.08.006

8. Lorenzi NM, Kouroubali A, Detmer DE, Bloomrosen M. How to successfully
select and implement electronic health records (EHR) in small ambulatory practice
settings. BMC Med Inform Decis Mak. (2009) 9:15. doi: 10.1186/1472-6947-9-15

9. Kruse CS, Stein A, Thomas H, Kaur H. The use of electronic health records to
support population health: a systematic review of the literature. ] Med Syst. (2018)
42:214. doi: 10.1007/510916-018-1075-6

10. Chao WC, Hu H, Ung CO, Cai Y. Benefits and challenges of electronic health
record system on stakeholders: a qualitative study of outpatient physicians. ] Med
Syst. (2013) 37:9960. doi: 10.1007/s10916-013-9960-5

11. Keshavjee K, Bosomworth J, Copen ], Lai ], Kucukyazici B, Lilani R, et al. Best
practices in EMR implementation: a systematic review. AMIA Annu Symp Proc.
(2006) 2006:982.

12. Greenhalgh T, Stramer K, Bratan T, Byrne E, Mohammad Y, Russell J.
Introduction of shared electronic records: multi-site case study using diffusion of
innovation theory. BMJ. (2008) 337:a1786. doi: 10.1136/bmj.a1786

13. Lorenzi NM, Smith JB, Conner SR, Campion TR. The success factor profile
for clinical computer innovation. Stud Health Technol Inform. (2004) 107:1077-80.

14. Pare G, Sicotte C, Jaana M, Girouard D. Prioritizing the risk factors
influencing the success of clinical information system projects. A Delphi study in
Canada. Methods Inf Med. (2008) 47:251-9. doi: 10.3414/ME0512

15. Yehualashet DE, Seboka BT, Tesfa GA, Demeke AD, Amede ES. Barriers to
the adoption of electronic medical record system in ethiopia: a systematic review. J
Multidiscip Healthc. (2021) 14:2597-603. doi: 10.2147/JMDH.S327539

Frontiersin Public Health

10.3389/fpubh.2022.1037675

The remaining authors declare that the research was
conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict
of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

16. Ketikidis P, Dimitrovski T, Lazuras L, Bath PA. Acceptance of health
information technology in health professionals: an application of the revised
technology acceptance model. Health Informatics J]. (2012) 18:124-34.
doi: 10.1177/1460458211435425

17. Ammenwerth E, Iller C, Mahler C. IT-adoption and the interaction of task,
technology and individuals: a fit framework and a case study. BMC Med Inf Decis
Making. (2006) 6:3. doi: 10.1186/1472-6947-6-3

18. Gagnon MP, Desmartis M, Labrecque M, Legare F, Lamothe L, Fortin JP, et al.
Implementation of an electronic medical record in family practice: a case study.
Inform Prim Care. (2010) 18:31-40. doi: 10.14236/jhi.v18i1.751

19. Ghazisaeidi M, Ahmadi M, Sadoughi F, Safdari R. A roadmap to pre-
implementation of electronic health record: the key step to success. Acta Inform
Med. (2014) 22:133-8. doi: 10.5455/aim.2014.22.133-138

20. Yusof MM, Aziz KA. Evaluation of organizational readiness in information
systems adoption: a case study. Evaluation of organizational readiness in
information systems adoption: a case study. Asia-Pacific ] Inf Technol Multimedia.
(2015) 4:69-86. doi: 10.17576/apjitm-2015-0402-06

21. Cresswell KM, Bates DW, Sheikh A. Ten key considerations for the successful
implementation and adoption of large-scale health information technology. ] Am
Med Inform Assoc JAMIA. (2013) 20:e9-e13. doi: 10.1136/amiajnl-2013-001684

22. Whitacre BE, Williams RS. Electronic medical record adoption in Oklahoma
practices: rural-urban differences and the role of broadband availability. ] Rural
Health. (2015) 31:47-57. doi: 10.1111/jrh.12086

23. Kemper AR, Uren RL, Clark SJ. Adoption of electronic health
records in primary care pediatric practices. Pediatrics. (2006) 118:e20-4.
doi: 10.1542/peds.2005-3000

24. Walji ME, Taylor D, Langabeer JR. 2nd, Valenza JA. Factors influencing
implementation and outcomes of a dental electronic patient record system. J Dental
Edu. (2009) 73:589-600. doi: 10.1002/j.0022-0337.2009.73.5.tb04734.x

25. Slight SP, Quinn C, Avery AJ, Bates DW, Sheikh A. A qualitative
study identifying the cost categories associated with electronic health record
implementation in the UK. ] Am Med Inform Assoc. (2014) 21:e226-31.
doi: 10.1136/amiajnl-2013-002404

26. Ludwick D, Doucette J. Primary care physicians’ experience with electronic
medical records: barriers to implementation in a fee-for-service environment. Int J
Telemed Appl. (2009) 2009:853524. doi: 10.1155/2009/853524

27. Gagnon MP, Nsangou ER, Payne-Gagnon ], Grenier S, Sicotte C. Barriers
and facilitators to implementing electronic prescription: a systematic review
of user groups perceptions. ] Am Med Inform Assoc. (2014) 21:535-41.
doi: 10.1136/amiajnl-2013-002203

28. Kruse CS, Kristof C, Jones B, Mitchell E, Martinez A. Barriers to electronic
health record adoption: a systematic literature review. J Med Syst. (2016) 40:252.
doi: 10.1007/s10916-016-0628-9

29. Simon SR, Kaushal R, Cleary PD, Jenter CA, Volk LA, Poon EG, et al.
Correlates of electronic health record adoption in office practices: a statewide
survey. ] Am Med Inform Assoc. (2007) 14:110-7. doi: 10.1197/jamia.M2187

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1037675
https://doi.org/10.1111/1475-6773.00127
https://doi.org/10.1001/virtualmentor.2011.13.3.mhst1-1103
https://doi.org/10.1186/s12911-014-0115-5
https://doi.org/10.1016/j.ijmedinf.2009.12.002
https://doi.org/10.1111/j.1468-0009.2009.00578.x
https://doi.org/10.1016/j.hjdsi.2015.08.006
https://doi.org/10.1186/1472-6947-9-15
https://doi.org/10.1007/s10916-018-1075-6
https://doi.org/10.1007/s10916-013-9960-5
https://doi.org/10.1136/bmj.a1786
https://doi.org/10.3414/ME0512
https://doi.org/10.2147/JMDH.S327539
https://doi.org/10.1177/1460458211435425
https://doi.org/10.1186/1472-6947-6-3
https://doi.org/10.14236/jhi.v18i1.751
https://doi.org/10.5455/aim.2014.22.133-138
https://doi.org/10.17576/apjitm-2015-0402-06
https://doi.org/10.1136/amiajnl-2013-001684
https://doi.org/10.1111/jrh.12086
https://doi.org/10.1542/peds.2005-3000
https://doi.org/10.1002/j.0022-0337.2009.73.5.tb04734.x
https://doi.org/10.1136/amiajnl-2013-002404
https://doi.org/10.1155/2009/853524
https://doi.org/10.1136/amiajnl-2013-002203
https://doi.org/10.1007/s10916-016-0628-9
https://doi.org/10.1197/jamia.M2187
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Alzghaibi et al.

30. Fritz F, Tilahun B, Dugas M. Success criteria for electronic medical record
implementations in low-resource settings: a systematic review. ] Am Med Inform
Assoc. (2015) 22:479-88. doi: 10.1093/jamia/ocu038

31. MoH MoH. The Statistics Book for the year 2020. (2020). Available online
at: https://www.moh.gov.sa/Ministry/Statistics/book/Pages/default.aspx (accessed
august/september 2022).

32. Bowling A. Research Methods in Health: Investigating Health and Health
Services/Ann Bowling. 3rd edition. Maidenhead, Berkshire, England: McGraw
Hill/Open University Press (2009).

33. Dawson C. Introduction to Research Methods: A Practical Guide for Anyone
Undertaking a Research Project: How To Books. Oxford (2009).

34. Offredy M, Vickers P. Developing a Healthcare Research Proposal: An
Interactive Student Guide. Hoboken, NJ: John Wiley & Sons (2010).

35. Nguyen L, Bellucci E, Nguyen LT. Electronic health records implementation:
an evaluation of information system impact and contingency factors. Int ] Med
Inform. (2014) 83:779-96. doi: 10.1016/j.ijmedinf.2014.06.011

36. Ross J, Stevenson F, Lau R, Murray E. Factors that influence the
implementation of e-health: a systematic review of systematic reviews (an update).
Implement Sci. (2016) 11:146. doi: 10.1186/s13012-016-0510-7

37. Abd-Alrazaq AA, Bewick BM, Farragher T, Gardner P. Factors that affect the
use of electronic personal health records among patients: a systematic review. Int |
Med Inform. (2019) 126:164-75. doi: 10.1016/j.ijmedinf.2019.03.014

38. Dornan L, Pinyopornpanish K, Jiraporncharoen W, Hashmi A,
Dejkriengkraikul N, Angkurawaranon C. Utilisation of electronic health records
for public health in Asia: a review of success factors and potential challenges.
Biomed Res Int. (2019) 2019:7341841. doi: 10.1155/2019/7341841

39. Vis C, Mol M, Kleiboer A, Bithrmann L, Finch T, Smit J, et al. Improving
implementation of emental health for mood disorders in routine practice:
systematic review of barriers and facilitating factors. JMIR Ment Health. (2018)
5:€20. doi: 10.2196/mental.9769

40. Bryman A. Social Research Methods. Oxford: OUP (2012).

41. Mitchell M, Jolley J. Research Design Explained. Boston, MA: Cengage
Learning (2009).

42. Miles J, Gilbert P. A Handbook of Research Methods for Clinical

and  Health  Psychology. Oxford: Oxford University Press (2005).
doi: 10.1093/med:psych/9780198527565.001.0001
43.  Thompson SK.  Sampling.  Hoboken, NJ: Wiley (2012).

doi: 10.1002/9781118162934

44. Field A. Discovering Statistics Using IBM SPSS Statistics: And Sex and Drugs
and Rock “N” Roll. 4th ed. Los Angeles, London, New Delhi: Sage (2013).

Frontiersin Public Health

11

10.3389/fpubh.2022.1037675

45. Hair JE Hult GTM, Ringle CM, Sarstedt M. A Primer on Partial Least
Squares Structural Equation Modeling (PLS-SEM). 2nd ed. Thousand Oaks, CA:
Sage Publications Inc. (2017).

46. Ross SE, Schilling LM, Fernald DH, Davidson AJ, West DR. Health
information exchange in small-to-medium sized family medicine practices:
motivators, barriers, and potential facilitators of adoption. Int ] Med Inform. (2010)
79:123-9. doi: 10.1016/j.ijmedinf.2009.12.001

47. Hasanain R, Vallmuur K, Clark M. Progress and challenges in the
implementation of electronic medical records in Saudi Arabia: a systematic review.
Health Inform Int J. (2014) 3:1-14. doi: 10.5121/hiij.2014.3201

48. Altuwaijri MM. Electronic-health in Saudi Arabia. Just around the corner?
Saudi Med J. (2008) 29:171-8.

49. Khudair A. Electronic health records: Saudi physicians’ perspective. In: 2008
5th IET Seminar on Appropriate Healthcare Technologies for Developing Countries.
London, UK (2008). doi: 10.1049/ic:20080575

50. Nakamura MM, Ferris TG, DesRoches CM, Jha AK. Electronic health record
adoption by children’s hospitals in the United States. Arch Pediatr Adolesc Med.
(2010) 164:1145-51. doi: 10.1001/archpediatrics.2010.234

51. Jotkowitz A, Oh ], Tu C, Elkin D, Pollack LA, Kerpen H. The use of
personal digital assistants among medical residents. Med Teach. (2006) 28:382-4.
doi: 10.1080/01421590600607914

52. Leon SA, Fontelo P, Green L, Ackerman M, Liu F. Evidence-based medicine
among internal medicine residents in a community hospital program using
smart phones. BMC Med Inform Decis Mak. (2007) 7:5. doi: 10.1186/1472-69
47-7-5

53. McAlearney AS, Schweikhart SB, Medow MA. Organizational and physician
perspectives about facilitating handheld computer use in clinical practice: results
of a cross-site qualitative study. ] Am Med Inform Assoc. (2005) 12:568-75.
doi: 10.1197/jamia.M1816

54. Koivunen M, Hatonen H, Valimaki M. Barriers and facilitators influencing
the implementation of an interactive Internet-portal application for patient
education in psychiatric hospitals. Patient Educ Couns. (2008) 70:412-9.
doi: 10.1016/j.pec.2007.11.002

55. Jha AK, Bates DW, Jenter C, Orav EJ, Zheng J, Cleary P, et al.
Electronic health records: use, barriers and satisfaction among physicians who
care for black and Hispanic patients. J Eval Clin Pract. (2009) 15:158-63.
doi: 10.1111/§.1365-2753.2008.00975.x

56. Ludwick DA, Doucette J. Adopting electronic medical records in primary
care: lessons learned from health information systems implementation
experience in seven countries. Int ]| Med Inform. (2009) 78:22-31.
doi: 10.1016/j.ijmedinf.2008.06.005

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1037675
https://doi.org/10.1093/jamia/ocu038
https://www.moh.gov.sa/Ministry/Statistics/book/Pages/default.aspx
https://doi.org/10.1016/j.ijmedinf.2014.06.011
https://doi.org/10.1186/s13012-016-0510-7
https://doi.org/10.1016/j.ijmedinf.2019.03.014
https://doi.org/10.1155/2019/7341841
https://doi.org/10.2196/mental.9769
https://doi.org/10.1093/med:psych/9780198527565.001.0001
https://doi.org/10.1002/9781118162934
https://doi.org/10.1016/j.ijmedinf.2009.12.001
https://doi.org/10.5121/hiij.2014.3201
https://doi.org/10.1049/ic:20080575
https://doi.org/10.1001/archpediatrics.2010.234
https://doi.org/10.1080/01421590600607914
https://doi.org/10.1186/1472-6947-7-5
https://doi.org/10.1197/jamia.M1816
https://doi.org/10.1016/j.pec.2007.11.002
https://doi.org/10.1111/j.1365-2753.2008.00975.x
https://doi.org/10.1016/j.ijmedinf.2008.06.005
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	The impact financial resources on implementation of large-scale electronic health records in the Saudi Arabia's primary healthcare centers: Mixed methods
	Introduction
	Methods
	Questionnaire
	Semi-structured interviews
	Population and sampling
	Quantitative results
	Regression analysis (structural model)
	Qualitative result
	The impact of financial resources on the provision of hardware
	The impact of financial resources on technical infrastructure
	The impact of financial resources on systems interoperability
	The impact of financial resources on PHC restructuring and workflow redesign
	The impact of financial resources on software selection
	The impact of financial resources on project team communication
	The impact of financial resources on project team selection
	The impact of financial resources on the provision of technical support
	The impact of financial resources on the provision of training

	Discussion and conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


