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Background: Electronic health (e-health) approaches such as telemedicine, mobile health, virtual healthcare
and electronic health records are considered to be effective in increasing access to healthcare services, reducing
operational costs and improving the quality of healthcare services during the coronavirus disease 2019 (COVID-
19) outbreak, a pandemic resulting from the spread of a novel coronavirus discovered in December 2019. In this
context, the aim of this study was to identify the most important factors influencing decision making on the
implementation of e-health in Gulf Cooperation Council (GCC) member states (Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia and the United Arab Emirates), which are in the process of digitizing healthcare services.

Methods: This study reviewed the literature to identify the important factors influencing decision making on e-
health. In addition, a questionnaire-based survey was conducted in order to identify the most important criteria
to be considered in decision making on e-health. The survey link was forwarded to 978 healthcare practitioners
and 42 experts (purposive sampling), from which a final sample of 892 (864 practitioners and 28 experts) was
achieved, reflecting a response rate of 87.45%.

Results: Of the 44 factors identified under seven themes (strategic, quality, management, technology, function
characteristics, economic, sociocultural and demographic factors), 22 factors were identified to be the most
important criteria.

Conclusions: Findings from this study suggest that decision making in relation to e-health is a complex process
that requires consideration of various factors. It was also found that attention should be paid to sociocultural
and demographic factors, whichmay need to be considered in increasing healthcare access during the COVID-19
outbreak.
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Introduction
The goal of the healthcare system in any country is to facilitate
access to healthcare services and support healthy lifestyles so
that people can effectively participate in socio-economic activi-
ties.1 However, the complexity of healthcare infrastructure, the
competitive economy of healthcare operations and services and
the need to deliver high-quality services can lead to continuous
development and reengineering of healthcare operations, strate-
gies, goals and managerial approaches.2 The coronavirus dis-
ease 2019 (COVID-19) pandemic has strained the healthcare sys-
tems inmany countries, affecting individuals suffering fromother
diseases due to the limitations in healthcare resources, finance
and operations management.3–5 In addition, the confirmed
COVID-19 cases have been steadily increasing since it emerged

in China in December 2019. As of 24 August 2020, there are 31.4
million COVID-19 cases with 967 164 deaths globally.6 The rising
number of cases may create additional burdens on healthcare
resources that may further affect already strained healthcare
systems across the globe.
The Gulf Cooperation Council (GCC) member states have im-

plemented various proactive plans and timely decisions to limit
the spread of infection in response to the COVID-19 outbreak,
such as suspension of flights, closure of educational institutes,
curfews and lockdowns of major cities and provision of free-
of-charge healthcare to patients.7,8 However, in the past few
months there has been a steady increase in cases in all the
member states,6 which is one of the major concerns affecting
healthcare management. The COVID-19 outbreak has severely
affected the healthcare industry in theGCC states. Therewas 50%
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decrease in visits to emergency departments, a 50% decrease
in regular care services, an 80% decrease in outpatient admis-
sions, a 50% decrease in inpatient admissions and a decrease
of 70% in primary care and 65% in secondary care delivery ser-
vices.11 As a result, access to primary and secondary healthcare
serviceswere severely affected, whichmay affect patients suffer-
ing from chronic diseases and those who require regular diagno-
sis and monitoring of diseases such as diabetes, coronary heart
diseases, dialysis etc.
Reliance on e-health approaches such as telemedicine, mo-

bile health, online consultation and remote monitoring may re-
duce the burden on the delivery of healthcare services and
provide support for patients suffering from chronic diseases.
However, most of the GCC member states are in the process
of digitization of the healthcare industry, which may be one of
the challenges in the implementation of e-health.7,8 There is
wide range of factors that can impact the implementation of
e-health approaches such as telemedicine. These can be cate-
gorized under various themes or categories, including organiza-
tional (funding, training, processes), technological (risk, security,
privacy, infrastructure) and social (insurance, user acceptance,
regulations), for effective management of the challenges asso-
ciated with these factors.9,10 Other factors such as internet con-
nectivity, mobile usage, awareness of the people in relation to e-
health services and privacy and security concerns are a few fac-
tors that can affect the implementation of e-health services.12,13
As a result, there is a need for shared decision making14 in identi-
fying the factors that should be considered in implementing e-
health strategies for improving the delivery of healthcare ser-
vices.15 This article focuses on identifying the most important
criteria affecting decision making in implementing e-health
strategies in GCC member states.

Literature review
Various studies16–20 were identified that have investigated fac-
tors affecting the decision making on e-health implementation.
Factors related to system function such as ease of use, accuracy,
privacy and security; quality factors such as training and special-
ization; and integration factors such as compatibility and flexibil-
ity were identified to be important in evaluating health informa-
tion systems.16 These factors are considered to be very impor-
tant given the rising impact of COVID-19 across the globe, which
led to a rapid increase in the adoption of e-health applications in
the past few months. The sudden increase in e-health adoption
has led to increased stress on policy makers and healthcare ser-
vice delivery organizations, as they have to consider various fac-
tors and address various issues in developing e-health technolo-
gies with immediate need. Factors including strategic (core busi-
ness, flexibility, image), economic (cost reduction, economies of
scale, growth), technical (skill, management of operational pro-
cesses, new products) and geopolitical (distance, political issues,
language barriers) were identified to be influencing decisionmak-
ing in outsourcing e-health applications in Iran.17 In addition, an
attempt was made in Saudi Arabia18 to categorize various fac-
tors, including management factors (save management time,
reducemanagement load, need for specializedmanagement, in-
crease the speed of implementation, function difficult to man-
age, safety management, consolidation or decentralization);

technological factors (achieve flexibility with changing tech-
nology, initiate innovative ideas and techniques, Improve the
technology for competitive advantage, technology requirements,
uncertainty, need for specialized expertise, acquire new skills or
technical knowledge); and function characteristics (complexity of
function, function integration and structure, lack of spare parts,
function difficult to control).18
Analyses of the factors in various studies have not only con-

sidered the technical aspects, but also all other factors, including
management, functional characteristics, economic, strategic and
quality. Using a systematic review, 29 subfactors affecting deci-
sion making on e-health-related services were identified under
four main factors: strategic, quality, management and techno-
logical.2 In contrast, influencing factors were analysed based on
their priority among healthcare professionals, health information
professionals and managers, who identified that service-related
factors were preferred by healthcare professionals while oper-
ational factors were preferred by managers.19 However, these
studies have undermined the influence of sociocultural and de-
mographic factors, such as population demographics, religion,
social norms and lifestyles,20,21 which may also influence de-
cision making on e-health. Considering the growing impact of
COVID-19 and increasing reliance on e-health technologies, it is
of immediate importance to identify the various factors affecting
decision making on e-health in different geopolitical and cultural
contexts so that necessary and effective strategies can be devel-
oped to improve the e-health implementation process, which can
improve the healthcare service accessibility during the COVID-19
outbreak.
Studies22–29 have identified challenges that can influence the

implementation of e-health approaches. For instance, introduc-
ing new e-health technologies in healthcare are essential for im-
proving efficiency, but at the same time it is also essential to train
both healthcare practitioners and people to use these technolo-
gies.22 With an increased stress and work burden on healthcare
workers from treating COVID-19 patients, there is a need to sys-
tematically organize training programs without affecting health-
care service delivery. Focusing on the challenges involved with
technology adoption, the older population may not be aware
(technical skills) of the new technologies and may not be able
(physically) to use these technologies, which may impact the
implementation of e-health approaches and healthcare services
during the pandemic. Focusing on the GCC member states, in-
cluding Saudi Arabia and the United Arab Emirates (UAE), issues
related to information technology infrastructure, policies and reg-
ulations, cultural acceptance, financemanagement and resource
(personnel) management were a few of the challenges identi-
fied in implementing e-health.23,24 Issues such as user adop-
tion (satisfaction and ease of use), training, privacy and security
were the major issues identified that are influencing the imple-
mentation of e-health applications in GCC member states.25,26
Trust, health literacy, internet literacy and users’ attitudes were
other factors affecting e-health adoption in Bahrain27 and
Kuwait.28

Methods
The purpose of this study is to identify the important factors af-
fecting decision making in implementing e-health strategies in
GCC member states during the COVID-19 pandemic. To achieve

54



International Health

Table 1. Frequency distribution of key variables

Variables n (%)

Gender
Male 639 (71.6)
Female 253 (28.4)

Age (years)
18–24 38 (4.3)
25–34 321 (35.9)
35–44 492 (55.1)
45–54 35 (3.9)
>54 6 (0.6)

Education
Diploma 56 (6.3)
Bachelor’s degree 422 (47.3)
Master’s degree 342 (38.3)
PhD 58 (6.5)
Other 14 (1.6)

Profession
Consultant 111 (12.4)
Physician 234 (26.2)
Nurse 351 (39.3)
Information professional 13 (1.4)
Manager 140 (15.7)
Other (MoH) 28 (3.1)

Work experience (years)
<2 86 (9.6)
2–5 237 (26.5)
5–10 414 (46.4)
>10 155 (17.4)

this objective, an online questionnaire-based survey was used to
collect data related to major factors, including strategic, quality,
management, technological, functional characteristics and eco-
nomic, that influence decision making on e-health strategies.2 In
addition, sociocultural and demographic factors were included
in the questionnaire. The questionnaire was designed using dif-
ferent factors/items in relation to these components, including
seven items related to strategic factors, three items on technol-
ogy factors, three items on function characteristics, seven items
on economic factors and 13 items on sociocultural and demo-
graphic factors. Each item was designed to be rated using 5-
point Likert scale29 (1, strongly disagree; 2, disagree; 3, neutral;
4, agree; 5, strongly agree). The questionnaire was initially de-
signed in English, a copy of which is in Appendix A. The ques-
tionnaire was then translated into Arabic using two professional
Arabic translators. The Arabic version of the questionnaire was
designed using the QuestionPro application (QuestionPro, Austin,
TX, USA) and a survey linkwas generated for accessing the survey.
A pilot study was conducted with eight healthcare practitioners
(six nurses, two healthcare information professionals, two physi-
cians). Based on the feedback from the pilot study participants,
a few changes were made in relation to the questions’ formula-
tion and grammatical errors in Arabic were addressed. In addi-
tion, Cronbach’s α for all items in four components was identified
to be>0.83, revealing good consistency. Ethical approval was ob-

tained from the institutional review board of the ImamAbdulrah-
man Bin Faisal University (Damman, Saudi Arabia) and informed
consentwas obtained fromeach participant before beginning the
survey, where they checked a box providing their consent (agree
and continue) to participate after reading a brief introduction.

Recruitment
Healthcare practitioners, including nurses, physicians, health-
care information professionals, managers and professionals (de-
cision makers) working under the Ministry of Health (MoH) in
different GCC member states, were recruited through e-mails
and social networking platforms, including WhatsApp and Face-
book. In addition, professional online communities were used
to forward the survey link in all the member states. The sur-
vey was conducted for a period of 4 weeks from 22 August to
11 September 2020.

Sample
Considering the purpose and objective of the study, which was
to collect data from a specific group (healthcare practitioners
and experts in e-health decision making), a purposive sampling
approach was adopted.30 Accordingly, a non-probability sample
was obtained based on the objective of the study, which mainly
focused on identifying the factors affecting decision making on
e-health strategies during the COVID-19 pandemic. The survey
linkwas initially forwarded to 978 healthcare practitioners and 42
experts, of which 91 practitioners completed only part of the sur-
vey and 23 practitioners and 14 experts did not start the survey.
After removing 154 incomplete responses, a final sample of 892
(864 practitioners and 28 experts) was achieved, reflecting a re-
sponse rate of 87.45%. The samplewas almost evenly distributed
across the GCC member states: Saudi Arabia (186/892 [20.8%]),
Oman (102/892 [11.4%]). Bahrain (135/892 [15.1%]), Kuwait
(155/182 [17.4%]), Qatar (143/892 [16%]) and UAE (171/892
[19.2%]).

Analytical process
The survey was developed using the QuestionPro application31–32
and conducted for a period of 4 weeks. The data were anal-
ysed using seven themes: strategic, quality, management, tech-
nological, functional characteristics, economic and sociocultural
and demographic factors. Relative frequencies for each item un-
der these themes were used for analysing the data, which are
presented in the following section.

Results
The final sample achieved for the study was 892. The de-
mographic information of the participants is presented in
Table 1. Among the participants, 28.4% were female (253/892)
and 71.6% were male (639/892). Considering the age groups,
55.1% were 35–44 y (492/892), 35.9% were 25–34 years
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Table 2. Frequency distribution of responses for strategic factors

Items Strongly agree, % Agree, % Neutral, % Disagree, % Strongly disagree, %

Focus on core function 35.3 40.9 6.9 7.2 9.6
Access to world class capabilities 35.2 27.6 20.7 7.1 9.4
Freeing resources for core activities 32.0 16.9 28.7 8.4 14.0
Accelerate reengineering benefits 39.9 39.6 7.0 3.7 9.8
Improve flexibility versus change 29.0 32.2 11.3 18.4 9.1
Risk sharing 35.3 26.6 10.3 9.5 18.3
Regulations governing 46.2 30.7 3.0 14.5 5.6

Figure 1. Frequency distribution of responses for quality factors

(321/892), 4.3% were 18–24 y (38/892), 3.9% were 45–54 y
(35/892) and 0.6% were >54 y (6/892). Focusing on the educa-
tion levels of the participants, 47.3% (422/892) had a bachelor’s
degree, 38.3% (342/892) had a master’s degree, 6.5% (58/892)
had a PhD, 6.3% (56/892) had a diploma and 1.6% (14/892)
had other educational qualifications. Focusing on the profes-
sions of the participants, 39.3% (351/892) were nurses, 26.2%
(234/892) were physicians, 1.4% (13/892) were information pro-
fessionals, 12.4% (111/892) were consultants, 15.7% (140/892)
were managers and 3.1% (28/892) worked for the MoH. Focusing
on the participants’work experience, 46.4% (414/892) had5–10 y
work experience, 26.5% (237/892) had 2–5 y experience, 17.4%
(155/892) had>10 y experience and 9.6% (86/892) had<5 y ex-
perience. It should be noted that most of the participants were
highly experienced and it is assumed they would have greater
awareness of healthcare operations.
Table 2 presents the responses of the participants towards var-

ious strategic factors influencing decision making on e-health.
All the provided factors were identified to be important by the
majority of the participants. Participants identified factors includ-
ing focus on core function (strongly agree, 35.3%; agree, 40.9%),

accelerating re-engineering benefits (strongly agree, 39.9%;
agree, 39.6%) and regulations (strongly agree, 46.2%; agree,
30.7%) as highly important.
Figure 1 presents the responses of the participants to-

wards various quality factors influencing decision making on
e-health. All the provided factors were identified as important
by the majority of the participants, including improving ser-
vice quality (strongly agree, 40.1%; agree, 35.2%), ease of use
(strongly agree, 44.4%; agree, 34.3%) and privacy and secu-
rity concerns (strongly agree, 40.1%; agree, 36.3%) as highly
important.
Figure 2 presents the responses of the participants towards

various management factors influencing decision making on e-
health. Most of the provided factors were identified as important
by themajority of the participants, including savingmanagement
time (strongly agree, 45.1%; agree, 33.4%), increasing speed
of implementation (strongly agree, 45.4%; agree, 29.7%) and
improving safety management (strongly agree, 44.5%; agree,
33.4%). However, very few participants identified that the func-
tion (e-health) was difficult to manage (strongly agree, 8.7%;
agree, 19.7%).
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Figure 2. Frequency distribution of responses for management factors

Table 3. Frequency distribution of responses for technology factors and function characteristics

Items Strongly agree, % Agree, % Neutral, % Disagree, % Strongly disagree, %

Technology factors Achieve flexibility with
changing technology

36.4 39.7 7.1 5.0 11.8

Achieve innovative
ideas

34.2 27.5 14.0 11.0 13.3

Acquire new skills or
technical knowledge

33.0 42.0 11.1 5.0 8.9

Function characteristics Complexity of function 39.7 38.2 4.2 7.3 10.6
Function integration
and structure

47.7 28.5 2.0 8.7 13.1

Function difficult to
control

16.4 13.8 18.5 31.0 20.3

Table 3 presents the responses of the participants towards
various technology factors influencing decision making on e-
health. All the provided factors were identified as important by
themajority of the participants, including achieving flexibilitywith
changing technology (strongly agree, 36.4%; agree, 39.7%) and
acquiring new skills and knowledge (strongly agree, 33%; agree,
42%).
Table 3 also presents the responses of the participants

towards various function characteristics influencing decision
making on e-health. Most of the provided factors were identified
as important by the majority of the participants, including com-

plexity of function (strongly agree, 39.7%; agree, 38.2%) and
function integration and structure (strongly agree, 47.7%; agree,
28.5%). However, very few participants identified that function
(e-health) was difficult to control (strongly agree, 16.4%; agree,
13.8%).
Figure 3 presents the responses of the participants towards

various economic factors influencing decision making on e-
health. All the provided factors were identified as important by
the majority of the participants, including saving overall cost
(strongly agree, 35%; agree, 42.1%), reducing labour and oper-
ational costs (strongly agree, 37.7%; agree, 48.6%), cash infusion
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Figure 3. Frequency distribution of responses for economic factors

Table 4. Frequency distribution of responses for sociocultural and demographic factors

Items Strongly agree, % Agree, % Neutral, % Disagree, % Strongly disagree, %

Age 45.4 35.0 6.3 9.8 3.5
Gender 33.4 37.3 11.0 8.4 9.9
Education 31.1 40.9 9.8 11.0 7.3
Income 28.5 33.7 11.8 5.0 21.0
MMR 30.0 33.5 12.6 7.7 16.1
Ethnicity 31.3 32.4 13.8 4.8 17.7
Place of residence (urban/rural) 27.0 31.2 12.1 9.5 20.2
Prevalence of chronic diseases 48.9 36.8 2.4 7.4 14.5
Disability indicators 33.3 37.3 12.8 8.6 8.0
Nutritional indicators 34.9 35.4 13.9 11.0 4.8
Acceptance of technology 37.6 34.6 15.1 4.7 8.0
Awareness of e-health 41.7 45.3 5.5 6.4 11.0
Religion and social norms 45.6 32.8 6.5 10.8 4.3

(strongly agree, 37.6%; agree, 40%) and increasing economic ef-
ficiency (strongly agree, 37.1%; agree, 43.2%).
Table 4 presents the responses of the participants towards

various sociocultural and demographic factors influencing de-
cision making on e-health. All the provided factors were iden-
tified as important by the majority of the participants, in-
cluding age (strongly agree, 45.4%; agree, 35%), prevalence
of chronic diseases (strongly agree, 48.9%; agree, 36.8%), ac-
ceptance of technology (strongly agree, 37.6%; agree, 34.6%),
awareness of e-health (strongly agree, 41.7%; agree, 45.3%)
and religious and social norms (strongly agree, 45.6%; agree,
32.8%).
The results were further analysed according to the preferences

of different participants, as shown in Table 5. The percentage of
participants by profession was identified by combining the scores

for the options strongly agree and agree and the results are pre-
sented in Table 5.
It can be seen that strategic factors were considered to be of

great importance by consultants and MoH employees compared
with other participants such as physicians, nurses and informa-
tional professionals. As both consultants and MoH employees
are involved in planning and policy making, it may be argued
that strategic factors are considered to be of great importance to
them. Quality factors were considered to be of great importance
by almost all types of participants, especially MoH employees,
who specifically focus on delivering high-quality services. Man-
agement factors were considered to be of great importance by
consultants, physicians and managers. As managers, physicians
and nurses are front-end implementers of healthcare services,
they are often involved in various management decisions, such
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Table 5. Importance of influencing factors in decision making on e-health by participants

Factors Consultant, % Physician, % Nurse, %
Information
professional, % Manager, % Other (MoH), %

Focus on core function ≥75 60–74 <60 ≥75 <60 60–74
Access to world class capabilities 60–74 ≥75 <60 60–74 <60 ≥75
Freeing resources for core activities ≥75 <60 <60 60–74 60–74 ≥75
Accelerate reengineering benefits ≥75 60–74 ≥75 60–74 <60 ≥75
Improve flexibility versus change ≥75 60–74 60–74 <60 ≥75 ≥75
Risk sharing 60–74 <60 <60 60–74 ≥75 ≥75
Regulations governing ≥75 ≥75 ≥75 60–74 ≥75 60–74
Improve service quality 60–74 ≥75 ≥75 60–74 60–74 ≥75
Procure higher reliability and competency ≥75 60–74 <60 ≥75 60–74 ≥75
Ease of use ≥75 ≥75 ≥75 ≥75 ≥75
Privacy and security concerns ≥75 60–74 <60 ≥75 ≥75
Save the management time 60–74 ≥75 <60 60–74 ≥75 60–74
Reduce the management load ≥75 ≥75 <60 60–74 ≥75 60–74
Increase the speed of implementation ≥75 60–74 ≥75 60–74 ≥75 ≥75
Improve safety management 60–74 60–74 ≥75 ≥75 60–74 ≥75
Improve accountability ≥75 60–74 <60 ≥75 ≥75 ≥75
Need specialized management ≥75 ≥75 <60 ≥75 ≥75 60–74
Function difficult to manage <60 60–74 ≥75 <60 ≥75 60–74
Achieve flexibility with changing technology 60–74 ≥75 ≥75 <60 ≥75 60–74
Achieve innovative ideas ≥75 60–74 <60 60–74 ≥75 ≥75
Acquire new skills or technical knowledge ≥75 ≥75 ≥75 60–74 ≥75 ≥75
Complexity of function 60–74 <60 ≥75 <60 <60 60–74
Function integration and structure ≥75 60–74 <60 60–74 <60 ≥75
Function difficult to control <60 60–74 60–74 <60 ≥75 ≥75
Save the overall cost ≥75 ≥75 <60 ≥75 60–74 ≥75
Reduce the labour and operating cost ≥75 <60 ≥75 ≥75 60–74 ≥75
Make the fixed costs into variable costs 60–74 60–74 ≥75 ≥75 <60 <60
Improve the cash flow 60–74 60–74 <60 60–74 60–74 60–74
Cash infusion ≥75 60–74 <60 60–74 60–74 ≥75
Reduce capital costs ≥75 60–74 <60 60–74 60–74 ≥75
Increase the economic efficiency ≥75 <60 <60 60–74 ≥75 ≥75
Age ≥75 ≥75 ≥75 60–74 60–74 60–74
Gender ≥75 ≥75 <60 60–74 60–74 60–74
Education ≥75 <60 ≥75 60–74 60–74 60–74
Income ≥75 <60 60–74 60–74 <60 60–74
MMR ≥75 ≥75 60–74 60–74 60–74 60–74
Ethnicity <60 ≥75 60–74 60–74 ≥75 <60
Place of residence: urban/rural ≥75 60–74 <60 60–74 <60 60–74
Prevalence of chronic diseases ≥75 ≥75 ≥75 <60 <60 ≥75
Disability indicators 60–74 <60 <60 <60 ≥75 ≥75
Nutritional indicators ≥75 ≥75 ≥75 60–74 60–74 ≥75
Acceptance of technology ≥75 60–74 ≥75 <60 60–74 ≥75
Awareness of e-health ≥75 ≥75 ≥75 60–74 60–74 ≥75
Religion and social norms ≥75 60–74 ≥75 60–74 <60 <60

as allocation of ventilators to COVID-19 patients, implemen-
tation of COVID-19 safety treatment guidelines, treatment
options etc., thus they might have considered management
factors to be of great importance. Technology factors were
considered to be of great importance by all the participants
and function characteristics and economic (cost reduction)

factors were considered to be of great importance mainly by
consultants and MoH employees. Almost all items considered
under sociocultural and demographic factors were identified to
be significant by a majority of the participants, reflecting the im-
portance of sociocultural and religious considerations in decision
making.
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Table 6. Prioritization of influencing factors (consensus ≥75%)

Factor Subfactor Consensus

Strategic Focus on core function Strong
Accelerate reengineering benefits Strong
Regulations governing Strong

Quality Improve service quality Strong
Ease of use Strong
Privacy and security concerns Strong

Management Save the management time Strong
Increase the speed of implementation Strong
Improve safety management Strong

Technology Achieve flexibility with changing technology Strong
Acquire new skills or technical knowledge Strong

Function characteristics Complexity of function Strong
Function integration and structure Strong

Economic Save the overall cost Strong
Reduce the labour and operating cost Strong
Cash infusion Strong
Increase the economic efficiency Strong

Sociocultural and demographic Age Strong
Prevalence of chronic diseases Strong
Acceptance of technology Strong
Awareness of e-health Strong
Religion and social norms Strong

Discussion
The consensus among the participants can be assessed based on
their level of agreement and their opinions on the various factors.
Agreement>75%was considered to be strong, 60–74%was con-
sidered to be moderate and<60% was considered to be weak.19
Thus, according to the criteria, it can be seen that consultants re-
flected strong consensus towards all the main factors, including
strategic, quality, management, technology, economic, function
characteristics and sociocultural and demographic factors. Physi-
cians preferred quality, management and sociocultural and de-
mographic factors, whereas nurse participants preferred quality,
management, functional characteristics and sociocultural and
demographic factors. Health information professionals preferred
all the factors except strategic and economic factors, while man-
agers preferredmanagement, function characteristics, economic
and sociocultural and demographic factors. Participants working
under the MoH preferred all the factors. These findings were sim-
ilar to the findings observed in McGinn et al.19 with respect to the
experts, including physicians, healthcare professionals, informa-
tion professionals and managers. However, it is essential to de-
termine the main factors that are considered to be important in
decision making on e-health. The most important criteria (based
on a strong consensus among overall participants) is presented
in the Table 6.
Prioritization of factors based on the results indicate that 22

subfactors were identified to be the most important criteria for
decision making on e-health implementation in the GCC in light
of the COVID-19 pandemic (Table 6). The findings are similar to

those outlined in Kavozi et al.2 Technology-related issues such
as privacy and security; users’ aspects such as ease of use and
health and internet literacy; and strategic factors such as reg-
ulations and policies were identified as important challenges in
e-health adoption in the GCC in previous studies.22–28 Most of
the previous studies22–28 in the GCC were conducted before the
COVID-19 pandemic, which may limit the identification of new
challenges relevant to the pandemic. However, the addition of
sociocultural and demographic factors to this study reflects the
influence of the COVID-19 outbreak, as there is a strong emphasis
on the prevalence of chronic diseases and awareness of e-health.
The increased burden on healthcare resources due to the pan-
demicmay affect the treatment andmanagement of chronic dis-
eases, as themajority of resources are being allocated to treating
COVID patients. To address this issue, there is an increasing re-
liance on e-health technologies. However, it is very much essen-
tial to increase awareness about e-health and its benefits. This
sudden change in access to healthcare services may have a ma-
jor impact on patients’ attitudes, behaviour and adoption of these
services. In addition, it can be observed that age and the preva-
lence of chronic disease are two important factors that need to
be considered, as older people and people with chronic diseases
are more affected by COVID-19.33
Considering the COVID-19 situation, it is evident that the pan-

demic has affected all sectors, including social, economic, envi-
ronmental, political and cultural. In this context, the findings in
this study have revealed various factors that influence the deci-
sionmaking process in implementing e-health applications. Given
the importance and need for implementing e-health approaches
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on a larger scale to minimize the effects of COVID-19 on health-
care services delivery, the findings in this study can contribute
to effective planning and decision making and also support fu-
ture research related to the challenges of implementing e-health
technologies in GCC member states.

Implications
Various implications can be drawn from the findings of this
study. First, this study contributes to the e-health literature in the
areas of challenges associated with e-health adoption in light
of the COVID-19 pandemic, where new factors (sociocultural,
demographic and economic [financing]) emerged as strongly
influencing e-health adoption in the GCC. These factors were not
identified to be strongly influencing e-health adoption before
the pandemic. Second, this study has practical implications, as
the findings can be used by decision makers and healthcare
practitioners in implementing e-health approaches for improving
healthcare services in GCC states.

Limitations and future research
There are a few limitations to this study from a methodologi-
cal perspective. Adopting mixed methods such as both qualita-
tive (e.g. interviews) and quantitative (surveys) can enhance the
quality of findings. Qualitative methods can be used for in-depth
analysis of the challenges associated with e-health by collecting
data from various perspectives that can then be compared and
analysed with qualitative findings. However, due to the ongoing
pandemic, personal interviews were not conducted due to pre-
ventive procedures such as social distancing. In addition, due to
the increased stress andworkload of healthcare practitioners, ap-
pointments for telephone or online interviews were impractical.
As a result, an online questionnaire-based surveywas used,which
can be answered by participants at their convenience. Another
major limitation was that this study did not consider the service
receivers or users’ (patients’) perspectives, whichmay require ad-
ditional data collection instruments involving factors that are dif-
ferent from policy- and decision-makers’ perspectives. Moreover,
the users’ perspectives of e-health technologies may include a
wide rangeof factors thatwill increase the complexity of data col-
lection and analysis. Therefore, future work should include sepa-
rate research focusing exclusively on users’ perspectives. Accord-
ingly, future research should focus on using multiple methods in
the identification of various influencing factors and extend the
research in other regions.

Conclusions
This study has provided effective criteria to support decisionmak-
ing on e-health implementation during the COVID-19 pandemic
in GCC member states, most of which are in the process of dig-
itizing their healthcare infrastructure. The study reflected that
decision making in relation to e-health is a complex process
that requires consideration of various factors. It also identified
that attention should be paid to sociocultural and demographic
factors that need to be considered in increasing healthcare

access during the COVID-19 pandemic. Moreover, the findings of
this study can help in making the right decisions for developing
and implementing e-health strategies in GCC member states.
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Appendix A: Survey questionnaire Survey on factors influencing
decision making on e-health adoption during the COVID-19
pandemic in the GCC.
This survey is aimed at investigating the most important cri-

teria affecting the decision making on implementing e-health
strategies in GCC member states. The survey is divided into two
sections. The first section is aimed at collecting the participants
information. The second section focuses on the various factors
affecting decision making on e-health strategies, which includes
multiple choice questions towhich the participants need to select
the relevant options they feel are true to their knowledge.

PART A: PARTICIPANTS DETAILS
1. NAME
2. AGE:<15 years; 15–24 years; 25–34 years; 35–44 years; 45–

54 years; >54 years
3. GENDER: M/F

4. EDUCATION: School/Bachelor Degree/Master’s/PhD/Other
5. Profession:
6.Work Experience:<2 years; 2–5 years; 5–10 years;>10 years

PART B: INFLUENCING FACTORS
7. Please rate the importance of following strategic factors in-

fluencing decision making for e-health strategies on a scale of
(1: strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly
agree)

1. Focus on core function
2. Access to world class capabilities
3. Freeing resources for core activities
4. Accelerate reengineering benefits
5. Improve flexibility versus change
6. Risk sharing
7. Regulations governing

8. Please rate the importance of following quality factors in-
fluencing decision making for e-health strategies on a scale of
(1: strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly
agree)
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1. Improve service quality
2. Procure higher reliability and competency
3. Ease of use
4. Privacy and security concerns

9. Please rate the importance of following management fac-
tors influencing decisionmaking for e-health strategies on a scale
of (1: strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly
agree)

1. Save the management time
2. Reduce the management load
3. Increase the speed of implementation
4. Improve safety management
5. Improve accountability
6. Need specialized management
7. Function difficult to manage

10. Please rate the importance of following technological fac-
tors influencing decisionmaking for e-health strategies on a scale
of (1: strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly
agree)

1. Achieve flexibility with changing technology
2. Achieve innovative ideas
3. Acquire new skills or technical knowledge

11. Please rate the importance of the following functions
(characteristics) influencing decision making for e-health strate-
gies on a scale of (1: strongly disagree; 2: disagree; 3: neutral; 4:
agree; 5: strongly agree)

1. Complexity of function
2. Function integration and structure
3. Function difficult to control

12. Please rate the importance of the following economic fac-
tors influencing decisionmaking for e-health strategies on a scale
of (1: strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly
agree)

1. Save the overall cost
2. Reduce the labour and operating cost
3. Make the fixed costs into variable costs
4. Improve the cash flow
5. Cash infusion
6. Reduce capital costs
7. Increase the economic efficiency

13. Please rate the importance of the following sociocul-
tural and demographic factors influencing decision making for e-
health strategies on a scale of (1: strongly disagree; 2: disagree;
3: neutral; 4: agree; 5: strongly agree)

1. Age
2. Gender
3. Education
4. Income
5. MMR

6. Ethnicity
7. Place of residence: urban/rural
8. Prevalence of chronic diseases
9. Disability indicators
10. Nutritional indicators
11. Acceptance of technology
12. Awareness of e-health
13. Religion and social norms
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