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Background: The impact of COVID-19 has been analyzed from various aspects on the
health care services management, accessibility and delivery of health care services. However,
the COVID-19 pandemic has led to disruptions in health care services, which led to the
increase in adoption of digital health technologies, mostly arising out of need and necessity.
Objective: Focusing on the prevailing situations (increasing reliance on digital health
services), this study investigates the impact of digital health technologies from the perspec-
tives of policymakers and citizens.

Methods: A mixed-methods approach was adopted. Twenty-seven semi-structured online
interviews were conducted with experts and policymakers for assessing the impact from
policymakers' perspectives. An online survey questionnaire instrument was used to collect
the responses from 1698 Saudi Arabian citizens in relation to the various aspects of digital
health applications.

Results: Health care expenditures increased during the COVID-19 outbreak, resulting in
launch of various digital health applications. While policymakers defended their stand in
improving health care services and accessibility; citizens reflected inability to book medi-
cines/personal medical equipment online (Mean=2.4) and suffered a lack of personalized
care (Mean=2.9) through digital health applications. Moreover, disparities exist between the
population groups with respect to the accessibility, utilization, and perceptions of digital
health technologies.

Conclusion: Policymakers have to consider and address these differences in formulating
digital health policies and implementing them.
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Introduction

The impact of novel coronavirus (SARS-CoV2) can be observed from various
perspectives, such as economy, health care, socio-cultural dimension, polity,etc.
Among these, health care is one of the major aspectse focused on in areas related to
vaccine development, treatment options, digital health, health resources manage-
ment, policies and regulations, etc.' > The current global situation has become
complex with rising numbers of COVID-19 cases, affecting various factors of
globalization. As of 4t October 2021, there are 234.8 million confirmed COVID-
19 cases and 4.8 million COVID-related deaths across the globe,4 and no improve-
ment in these numbers has been observed in the past few months. However, there is
a positive trend observed during the COVID-19 outbreak in relation to the adoption
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of digital health technologies, which increases the effi-
ciency and effectiveness of the health care operations
and service delivery. A shift from traditional health care
operations to digital health operations in few countries;
and a rapid increase in the adoption of digital health in
some countries which have already deployed digital health
was observed during the outbreak.’ For example, Saudi
Arabia has been rapidly adopting digital health technolo-
gies for managing health care operations and improving
quality of service and delivery.'> As a result, there has
been a significant reduction in the number of COVID-19
cases in the kingdom since July 2020; however, the num-
ber of COVID-related deaths has been stagnant, with no
significant reduction observed since July 2020.° This
might indicate that Saudi Arabia has been effective in
adopting mitigation strategies to prevent virus transmis-
sion, but not very effective in addressing the impact of
COVID-19 on citizens' health and health care operations.
For instance, less preference for physicians adopting
telemedicine,* lack of proper management of work bur-

4748 were few

den and stress on health care practitioners,
such issues that highlight the ineffectiveness of the strate-
gies adopted. In this context, the impact of COVID-19 can
be observed in areas related to access and administration,
operations, and personalization in Europe, the Middle
East, and African regions.’ In terms of access and admin-
istration, it was observed that there is a rapid increase in
the adoption of digital health technologies such as tele-
health over short-periods, resulting in limited supply and
uneven access between various groups of the population
(rural/urban; educated/uneducated), globally.” In terms of
operations, availability of technology solutions in various
operations such as supply chain, logistics and resource
management differed across countries, and accordingly
the impact of COVID-19 was addressed.”™® In terms of
personalization, such as condition-based digital health (for
example, remote patient monitoring, disease-specific diag-
nosis and monitoring systems, etc.) are yet to be improved
and developed to ensure the safety of patients through
remote health care services.”'' Other aspects such as
socio-cultural issues were also identified.’ It was high-
lighted that it is equally important to consider the societal
dimensions while paying attention to scientific knowledge,
technical innovation, and investments in digital health
technologies.” For example, the societal aspects such as
culture, traditions, and also the socio-economic impact on
genders, distribution of cases, etc. are some impacts of
COVID-19"

which need to be considered when

implementing digital health technologies and digital health
policy formulation.

Considering the impact of COVID-19 on these aspects,
this study aims to assess the impact of digital health
strategies on COVID-19 outbreak in Saudi Arabia, where
rapid digitalization of health care operations is under
progress,'? and a strong influence of culture and traditions
can be observed.'*'* Assessing the impact in these two
contexts can help in analyzing the gaps in the implementa-
tion of digital health technologies between the policy-
makers or government and the service receivers or
citizens. The impact was assessed from two perspectives:
policymakers and citizens; focusing on the key health care
operational areas including health care expenditures,
resources management, service quality, service delivery,
information management, relationship management, and
COVID-19 awareness programs. Accordingly, the meth-
ods adopted in the assessment, results, and the discussion
are presented in the following sections.

Methods

The purpose of this study is to understand the impact of
digital health strategies during COVID-19 outbreak in
Saudi Arabia. To achieve this objective, a mixed methods
approach including both online surveys and online semi-
structured interviews were adopted for data collection. As
quantitative surveys can be a useful instrument in effec-
tively collecting data from large sample population and
generalize findings, it is used for collecting data from
Saudi citizens in relation to the digital health services. In
addition, semi-structured interviews were conducted with
digital health experts and policymakers The Institutional
Review Board at Imam Abdulrahman Bin Faisal
University approved the ethical protocol of this research.
Anonymity of the participants is ensured in this study and
informed consent was obtained from the participants for
their participation in this study and for the publication of
anonymized responses.

Survey

Questionnaire Design
The data collection through the survey questionnaire is
aimed at five major aspects of digital health impact on
users, which include accessibility (information, resources,
and services), usability, health care expenditures, service
quality, and awareness (related to digital health and
COVID-19). There are four items in this category relating
of health information,

to accessibility booking
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appointments, booking medicines/medical equipment, and
personalized care. With the developments in social media,
the Internet and communication technologies, people are
increasingly relying on the web to accessvarious
services.'>'® However, the accessibility of services may
vary across regions depending on people’s ICT skills and
the availability of online services.'” In relevance to these

studies,ls*17

the four items in the accessibility category
were formulated. Five items were included in the usability
category, which are related to ease of use and usefulness
Digital
health technologies may reduce the health care expendi-

from mHealth App Usability Questionnaire.'®

tures of people,' based on two items included in the
health care expenses category. Four items related to relia-
bility, readiness, safety, and empathy were included in
category, that
ServiceQual model.?° In addition, two items relating to

service quality were derived from
health awareness and COVID-19 awareness are included
in the awareness category of the survey questionnaire.
Each item in the survey questionnaire was rated on
a scale of 1 = strongly disagree to 5 = strongly agree,
based on the Likert scale.?’ The questionnaire was initially
developed in English, which was later translated into
Arabic by two professional translators. The two translated
versions were rechecked by authors for every statement
that differed in the two versions. Disagreements were
sorted through discussions until a mutually agreed single
translated copy of the questionnaire was formulated.
A pilot study was conducted with a sample of 16 people
(5 businessmen, 6 graduate students, 5 health workers).
Cronbach’s alpha for all items in five categories was
identified to be greater than 0.86, indicating reliability
and consistency.

Recruitment and Sampling

The final translated version of the survey questionnaire
was uploaded on QuestionPro application, and a survey
link was generated. The survey was targeted at Saudi
citizens to assessthe impact of digital health technologies
on their health needs during the COVID-19 outbreak. The
survey link was initially forwarded to the contacts of
authors through WhatsApp, Facebook, and emails. The
link was also posted on community pages on various
social media networks. In addition, a snow-ball sampling
technique®” was used to reach a larger section of popula-
tion, by placing a note in the message attached to the
survey requesting that the participants forward the mes-
sage to their contacts, friends, and family. The participants

were provided with information, the purpose of survey and
where they need to provide their consent to the participa-
tion by clicking “I Agree” to the terms specified.
Furthermore, it is mentioned in the information that the
survey only needed to be completed by Saudi Arabian
citizens. Participants were assured of anonymity and safety
and privacy in accordance with ethical practices in
research. The survey link was active from
16 October 2020 to 15 December 2020, providing ade-
quate time for gathering responses from a larger section of
the Saudi Arabian population. A total of 2271 responses
were collected in a period of four weeks. Out of 2271
responses, 573 responses were incomplete, as a result of
which a final sample of 1698 was considered in this study.

Semi-Structured Interviews

Questionnaire Design

As semi-structured interviews are flexible for adding new
questions during the interview, the initial interview ques-
tionnaire had similar categories as those in survey ques-
tionnaire, but from the perspective of policymakers or
health
Accordingly, the interview questionnaire included seven

government-implemented  digital technologies.
primary questions assessing the impact of digital health
technologies on health care expenditures, resource man-
agement, service delivery, information management, ser-
vice quality, relationship management, and creating

awareness.

Recruitment and Sampling

Semi-structured interviews were conducted with the pur-
pose of assessing the impact of digital health technologies
on the government and policymakers. Accordingly, the
participants for interviews were recruited using
a purposive sampling approach.”* In this context,
a variety of professionals working under Ministry of
Health (MOH), and other public hospitals were contacted
for their participation in the interviews. The final sample
population for the interviews achieved was 27, and their
details are presented in Table 1. Interviews were conducted
using Zoom individually with each interviewee. Out of the
27 participants, 11 (40.7%) were senior physicians work-
ing in public hospitals, 12 (44.4%) participants were senior
managers working under MOH in the planning and imple-
mentation department, and four (14.8%) were senior
executives in the MOH. Focusing on the demographics
of interviewees, there were more male interviewees than

female interviewees. The majority of the interviewees
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Table | Frequency Distribution of Key Variables of Survey

Participants

Variables Survey n (%) Interviews n (%)
Gender

Male 990 (58.3%) 16 (59.2%)

Female 708 (41.7%) Il (40.8%)
Age

18-24 215 (12.7%) N.A

25-34 771 (45.4%) 3 (11.1%)

35-44 553 (32.6%) 9 (33.3%)

45-54 132 (7.7%) I'l (40.7%)

>54 27 (1.6%) 4 (14.8%)
Education

Diploma 283 (16.7%) N.A

Bachelor’s Degree 847 (49.9%) 6 (22.2%)

Master’s Degree 334 (19.7%) 17 (63.0%)

Ph.D. 23 (1.3%) 4 (14.8%)

Others 211 (12.4%) N.A
Employment

Employed 1146 (67.5%) 27 (100%)

Unemployed 552 (32.5%) N.A.
Work Experience

< 2 years 134 (7.9%) N.A

2-5 years 350 (20.6%) 2 (7.4%)

5-10 years 632 (37.2%) 18 (66.7%)

>10 years 582 (34.3%) 7 (25.9%)

were identified in the age group of 45-54 years, followed
by 3544 years. Most of the participants had a Master’s
qualification, and had work experience between 5-10
years.

Data Analysis

Both survey and interviews data were used for analyzing
the findings, as they complement each other from two
different perspectives. Interviews were recorded in
Arabic, which are later transcribed into English language
using NVivo software. The converted transcripts were
thoroughly read by authors for any mistakes in the mean-
ing of sentences and grammar, and were improved accord-
ingly. Interview data was analyzed in the context of this
study (assessing the impact of digital health technologies)
from the perspective of policymakers by identifying the
most important codes and statements that are grouped
under the seven categories, including health care expendi-
tures, resources management, service delivery, information
management, service quality, relationship management,
and creating awareness. In addition, average ratings for

each item in the survey questionnaire were calculated, and
were grouped by age and gender (as applicable based on
the category) for in-depth analysis. The survey results are
presented in relation to the seven categories mentioned
above, an outcome of which is that results and discussion
can be presented for each category from the perspective of
digital health implementers and users.

Results and Discussion
The demographic information of the participants is pre-
sented in Table 1. A slightly greater number of male
participants were observed in the sample compared to
female participants. The majority of the participants
belonged to the 25-34 years age group, followed by the
3544 years age group, indicating that the sample com-
prised of a young population, who may be more inclined
towards the adoption of digital health.® Most of the parti-
cipants (49.9%, 847/1698) held a Bachelor’s degree, fol-
lowed by a Master’s degree (19.7%, 334/1698), and
a diploma (16.7%, 283/1698), indicating a good represen-
tation of the educated population in the sample.
The majority of the participants (67.5%, 1146/1698) were
employed. However, work experience was reflected by
1224 (72.1%), indicating few unemployed and retired
population who had previous work experience.

The results in relation to various categories for analyz-
ing the impact are presented in the following sections.

Health Care Expenditures

Interview results in this category have indicated an increase
in health care expenditures due to the rapid development and
implementation of digital health tools in order to combat the
COVID-19 outbreak and ensure continuity in delivering
better health care services. Most of the funding in digital
health implementation was through the privatization of
health care services, which can be inferred from the follow-
ing statement from a senior executive at MOH:

As a part of Vision 2030, Saudi government has adopted
health care privatization policy to bring in state-of-art
health care technologies and services to cater the health
care needs of Saudi Arabian population.

However, privatization may not largely benefit the major-
ity (75%) of the population who are dependent on public
health care services, while only 25% of the population is
dependent on private health care services.”> As a result of
huge demand, and the ongoing COVID situation, there is
a huge surge in health care expenditure, owing to an
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increased need for health care resources and operations,
which is evident from the following statement by a senior
physician from one of the public hospitals.

There has been an increased utilization of resources,
including medical equipment, nurses, physicians, etc., in
the past few months, which resulted in a surge in expen-
ditures than normal.

Though measures were being taken to addressthe health care
concerns of all the citizens by launching insurance and
privatization schemes,? there may be a burden on citizens
in accessing the necessary health care services due to the
growing demand. Accordingly, the survey results have indi-
cated that there is little reduction in health care expenditures
(Mean = 3.1, SD = 1.5), and not much reduction in health
care expenditures for expenses incurred by traveling (Mean
=2.9, S.D = 1.4) to outpatient blocks in hospitals, as shown
in Figure 1. It can be observed that the majority of the
participants who opined that they did not save much from
hospital visits are older than 44 years of age. This might be
attributed to the increase in likelihood and prevalence of
chronic diseases among this age group in Saudi
Arabia.”**’ Furthermore, males (Mean=3.2, SD=1.12)
agreed they saw a reduction in health care expendituresin
slightly higher numbers when compared to female partici-
pants (Mean=3.0, SD=1.16), and no significant difference
was observed between male and female participants in terms
of reduced expenses in traveling.

Therefore, though there is an increase in health care
expenditure owing to the implementation of digital health

Mean Raating
= N w »
[6,] N (9] wv H w

Juny

o
wn

o

My healthcare expenses significantly reduced by

using digital health applications

H Overall m18-24

25-34

from the perspective of policymakers, there is no signifi-
cant reduction in the health care expenditures among citi-
zens while accessing digital health technologies.

Resources Management

Managing health care resources, especially the frontline
health care workers safety and also the patients with cri-
tical illness, are few major challenges affecting the deliv-
ery of health care services, as it requires effective, safe,
and efficient strategies.”® >° Focusing on these aspects, the
senior manager working for the MOH stated that:

There has been increase in the imports of necessary medical
equipment for the management of COVID-19 in Saudi
Arabia. While we are focusing on mitigation strategies, we
are equally focusing on ensuring the access to all those who
are infected with COVID, and also those with critical illness
requiring regular care, by adopting safe practice standards.

However, a physician from one of the public hospitals
stated that:

There is an increased stress on the health care workers owing
to increased working hours, and there is a slight gap in the
supply of essential medical equipment in accordance with
the growing demand, due to the disruptions in the supply
chain because of COVID restrictions and safety procedures.

In addition, resources related to digital health saw few
Most of the
observed that there is a lack of complete integration of

observed issues. interviewees (15/27)

33 33
31 31 32 31 32
29 29 2.9
II II I |

| am saving transport costs incurred in visiting
hospitals.

35-44 m45-54 m>54

Figure | Mean ratings of items related to health care expenditures by different age groups.
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digital health technologies in public hospitals, which can
be inferred from a senior physician’s statement:

We are in the process of integrating major hospitals with
primary care centres and polyclinics with information and
communication technologies, ensuring real-time access to
all types of health-related data. This would not only help
patients in accessing services, but also physicians in pro-
viding efficient and effective care. However, due to
COVID, the integration process has slowed down, and
the burden of delivering services has increased due to

issues associated with patients’ historical data.

It is evident that the health care system in Saudi Arabia is
currently in a transition phase moving towards a more
sustainable and digitized health care system, deploying
the most effective technologies. However, the current
situation and the delays caused by theCOVID-19 outbreak
may increase the health care budget, its associated costs,
and the delivery of health care services due to issues

identified with resource management.

Service Delivery

There have been various issues identified with the delivery
of health care services due to the COVID-19 outbreak,
especially in delivering critical care services, and formu-
lating clinical guidelines.’'~** Digital health technologies

3334 were effective to an

such as mobile health applications
extent in delivering primary health care services, reducing
the burden on an already strained health system. The MOH
has launched various mobile applications such as Seha,
Tabaud, Tawakkalna, Tataman, Mawid, Ashanak, and
Mawared*>-¢ for delivering essential health care services
e-consultation,

such as booking appointments, etc.

Accordingly, one of the executives in the MOH stated that:

There are multiple mobile health applications being
launched by MOH, which are aimed at various health
care services, and it may take time for users to adopt it,
as the change cannot happen overnight.

The statement reflects that there has been a drastic change
in the delivery of health care services by relying more on
digital health than traditional health services due to
COVID-19. However, this change is sudden and the
MOH has to ensure its smooth implementation. In this
context, when cross-questioned “if creating multiple appli-
cations can lead to ambiguity among the users in accessing
services,” the executive responded that:

Certainly not. The purpose of each application has been
clearly defined. Some applications provide multiple services
such as consultation, e-permits, while others focus only on
appointment booking. We are trying to integrate services. For
example, Mawid application can be used to book appoint-
ments at any primary care centre throughout Saudi Arabia.

Though the reply was not convincing enough, there is
an ongoing process to integrate health care services in
mobile applications to enable easy access.

In this context, the survey results related to service
access have reflected average impact of digital health
technologies, slightly contradicting the interview
responses, as shown in Figure 2. The ability to book
appointments was the highest rated aspect (Mean = 3.9,
SD = 1.2), followed by access to health-related informa-
tion (Mean = 3.6, SD = 1.2). Access to booking medicines
online, and access to personalized care were two aspects
which are rated low, revealing the inefficiency of digital
health technologies in providing these services.

Females reflected lower ratings compared to males in
relation to all services that are accessible. Analyzing by
age groups, aged population (> 44 years) reflected lower
levels of access compared to young population, as shown
in Figure 3; thus, indicating the young population is better
at accessing digital health services compared to the older

population.®’

Information Management

Information is one of the most important resources for
effectively managing health care operations and delivering
health care services. Various types of information such as
inpatient and outpatient records, diagnosis and imaging
records, standards and guidelines, information related to
health care process, operations, etc. have to be effectively
managed for streamlining health care operations.
Implementation failures, lack of effective health policies,
and standards are few issues identified with information
management in Saudi Arabia.*® In this context, one of the

executives in the MOH stated that:

It is true that there are challenges in managing health-
related information in the Kingdom, which is why the
policies of privatization and digitization have been intro-
duced in Vision 2030. As I said earlier, we are in the

process of transformation.

When cross-questioned about the steps being taken, the
executive replied:
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| am able to book
appointments for e-

31

| can receive
personalized care (For
example, conditions like
diabetes, high blood
pressure, psychological
distress etc.) through
digital health
applications.

I am able to order
medicines/medical
equipment using e-
prescriptions online

B Male mFemale

Figure 2 Mean ratings of items related to health care services accessibility by different genders.
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I am able to book
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m18-24 m25-34

3.8
3.4
2.9
2.5
I I 1.7

| can receive personalized
care (For example,
conditions like diabetes,
high blood pressure,
psychological distress etc.)
through digital health
applications.

2.5
I 15
I am able to order
medicines/medical

equipment using e-
prescriptions online

35-44 m45-54 m>54

Figure 3 Mean ratings of items related to health care services accessibility by different age groups.

We are working with various organizations in establishing
international level standards and regulations, which are
accordingly being considered in the development and
implementation of digital health technologies. One of the
challenges is lack of awareness about the benefits of
electronic health information management among Saudi
citizens. We are implementing awareness campaigns and
encouraging citizens participation in digital health ser-
vices; and also using advanced technologies for addressing
the concerns about privacy and security.

Accordingly, the majority of interviewees (21/27) agreed
socio-cultural and technological issues and lack of aware-

ness affected the implementation of digital health

technologies. Accordingly, studies have proposed the cen-
tralization of the health information system through cloud
computing,® increased implementation of electronic

40

health records,”™ and addressing technological issues in

migrating to advanced systems,*' etc.

Service Quality

Service quality is an important factor which reflects the health
care services standards and efforts of policymakers towards
health care delivery. The analysis of interview data revealed
that all the interviewees (27/27) strongly emphasized the need
for good quality care in the health care industry. Focusing on
this aspect, a senior physician stated that:
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Quality is utmost priority for us in this hospital. Our
hospital policies clearly reflect the importance towards
service quality. Be it appointments management or
quality of medical equipment or safety standards or
patients’ relationships. Quality is one of the important
criteria to be followed in every single operation or

process.

Another physician, however, mentioned that delivering
high quality services using digital technologies can be
challenging. As the citizens are slowly adopting digital
health technologies, and a sudden surge in the demand
due to COVID-19, ensuring good quality service and
achieving patients’ satisfaction, has become some of the
challenging tasks. With lack of awareness, using digital
health technologies for acute conditions can be risky for
patients, as well as physicians.

The results from the survey analysis were found to
be in accordance with interviews analysis. While digital
health services were identified to reliable by the major-
ity, issues such as safety and security, and inability to
provide personalized care were highlighted as shown in
Figure 4.

There are a considerable and significant differences in
the perceptions of service quality of digital health technol-
ogies between men and women participants. Male partici-
pants, when compared to female participants, perceived
digital health services to be more reliable, ready to provide
services, and to be safe and secure.

In addition, older participants reflected concerns over
safety and security, lack of personalized care, readiness of
services, and reliability in contrast with younger partici-
pants as shown in Figure 5. Therefore, there is a disparity

4.5
4.3 4.3
I I | I I |

w b
w s W»

Mean Rating
o = N
ok, 1N »

Digital health services are

reliable and persistent in

performing the services
correctly.

M Overall m Male

Digital health services
reflect readiness for
patients’ service

in the beliefs and perceptions of digital health services
among various age groups in Saudi Arabia.

Relationship Management

Ensuring good relations with patients, partners, and stake-
holders is essential in managing and delivering health care
services. In this context, the Saudi Arabian health care
system has various stakeholders, including private and pub-
lic hospitals' management, investors, pharmacies, NGOs,
technology partners, international health organizations, citi-
zens, etc. In relation to the relationship management with
stakeholders, one of the executives at the MOH stated:

Our approach to ensuring good relations with stakeholders
in health care system focuses on engaging stakeholders in
communication in realizing the Saudi Vision 2030 goals,
with a service-oriented philosophy of delivering care
through effective and efficient technologies, and encoura-
ging mutual benefits.

Similarly, one of the physicians stated that:

We need to ensure adoption of good relations with other
hospital units for better delivery of care. The success in
delivering good care to patients lies in maintaining good
relations with all stakeholders of health care system, as each

component can impact the operations of other component.

As the various entities in the health care system are inter-
dependent, there is a need for cooperative and collaborative
relations in managing health care operations, motivated by
the goal of delivering effective and efficient health care
services with patients at its heart. RThe majority of the
interviewees (16/27) stated that the relationship between
the stakeholders is being improved with the adoption of

3.8
36 34
II 3 I31 |

Digital health services are  Digital health ensures
safe and secure personalized care for
patients

Female

Figure 4 Mean ratings of items related to health care services quality by different genders.
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Figure 5 Mean ratings of items related to health care services quality by different age groups.

new strategies and implementation of innovative technolo-
gies. However, recent studies** have revealed various
factors influencing stakeholder relationships. Significant
influence of government regulations, competitors, suppliers,
patients, the public, and health service providers, was iden-
tified in developing the Saudi health care system, which can
be addressed by creating awareness among stakeholders.*?
In addition, changes in the governance structure, gradually
increased autonomy from the government, lack of account-
ability in hospitals, and cooperative relationships between

cluster hospitals were identified.* Though the importance of

digital health services is realized for improving relationships
between stakeholders, there are few issues as identified from
the above studies affecting the process of relationship man-
agement. These factors might further affect the delivery of
health care services, which in turn affects the usability and
the relationship of care providers with citizens.

In this context, survey results have revealed that the
digital health technologies are easy to use, and their benefits
are largely realized by the participants, as shown in Figure 6.
However, average levels of satisfaction (Mean = 2.9, SD =
1.6) with respect to these technologies was identified.
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Figure 6 Mean ratings of items related to digital health usability by different genders.
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Figure 7 Mean ratings of items related to digital health usability by different age groups.

The average levels of satisfaction (as shown in
Figure 6) can be further correlated with issues in accessing
health care accessibility, such as lack of personalized care
specified in Figure 2. Differences of opinions can be
observed between male and female participants. Male
participants were slightly more satisfied and believed that
health can be effectively managed with digital health
applications, than were female participants.

Analyzing the findings (in Figure 7), it can be observed
that there is a significant difference in the usability aspects of
digital health applications between the older participants (>
44 years) and younger participants. Ease of use, satisfaction,
and realization of benefits of digital health technologies were
identified to be low among older participants compared to
younger participants, further indicating the generalizability
issues and irregular adaptability in digital health technologies.

Awareness

Awareness creation is an important aspect in the process of
transforming the health care system from a traditional model
to a digitized model, especially in the current situation of
COVID-19, where the reliance on eHealth is increasing
rapidly. In this context, the majority of the interviewees (25/
27) acknowledged the need for creating awareness among the
Saudi citizens about benefits in using digital health services.
However, one of the senior managers in the MOH stated that:

Due to the sudden emergence of COVID-19, the planned
processes in digital transformation, especially awareness cam-
paigns were affected and had to be reorganized and planned.

It is clear from the above statement that there is a need to
create awareness and promote the use of digital health
services in Saudi Arabia. In this context, one of the phy-
sicians stated that:

We are almost completed in the digitalization of health
care services in our unit, but the patients’ turnout in using
these services is low. Most of the patients were using these
applications for booking appointments at hospitals rather
than appointments for e-consultations.

In addition, focusing on the role of digital health technol-
ogies in creating awareness, one of the senior managers
from the MOH stated that:

Some of the applications launched during the COVID
outbreak were integrated with the features of creating
awareness by sharing educational information and notifi-
cations through the mobile and web applications.

It can be observed that eHealth applications launched by
the government are being misinterpreted by the citizens, as
they are being used for outpatient appointments, though
they provide e-consultation services. There can be various
reasons for this behavior, such as lack of trust, concerns
over privacy and security, inconvenience in communicat-
ing online, etc. Such issues have to be addressed by
launching awareness campaigns, and educating the people,
especially those in rural areas. Similar results with respect
to lack of awareness were identified in other studies.**** It
is also essential that the individuals need to promote and
create awareness though social networking sites and other

modes of communication in order to address the
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challenges of health care services delivery in the current
situation. In addition, the initiatives from MOH such as
integrating mobile health applications developed for
e-consultation and other services with awareness creation
features is an effective and cost-saving promotional strat-
egy that can directly reach targeted section of population.

In this context, survey results as shown in Figure 8§,
have revealed that the majority of the participants (Mean =
3.8, SD = 1.4) digital health applications are effective in
creating awareness about maintaining good health; and
also in educating patients about COVID-related informa-
tion and safety procedures (Mean = 3.5, DD = 1.2).

4.5

4.1
3.8
3.5
0. I I
0

Mean Rating
- N w
- wv N wv w wv »

(]

However, significant differences in perceptions existed
between male and female participants, where male parti-
cipants rated higher than female participants with regard to
the ability of creating awareness by digital health applica-
tions as shown in Figure 8.

In relation to the age groups (Figure 9), there were
identified between the
different age groups in relation to the awareness crea-

no significant differences

tion by digital health applications, except the age
group including participants aged more than 54 years.
Thus, it that digital health
applications can be effective in creating awareness

3.8
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Figure 8 Mean ratings of items related to digital health applications in creating awareness: by different genders.
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Figure 9 Mean ratings of items related to digital health applications in creating awareness: by different age groups.
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about COVID-19 and the benefits of using them for
maintaining good health.

Conclusion

In accordance with the aim of this article, this study has
deployed semi-structured interviews and surveys to collect
the data related to the impact of digital health strategies
during COVID-19 from the perspectives of policymakers
and citizens respectively. Various assessments can be
inferred from the findings. First, health care expenditures
of the government have increased due to COVID-19; how-
ever, no significant reductions in the health care expendi-
tures were observed with citizens by deploying digital health
applications. Second, the health care system, though under
stress, is deploying various strategies to effectively manage
resource utilization, and meet the supply demand ratio in
relation to the digital health. Third, government have
launched various mobile health applications to address the
health care needs of patients; however, citizens have found
them to be useful only in certain aspects, as they were to be
ineffective in some services such as providing specialized
personal care. Fourth, various initiatives were being under-
taken for improving the information management in the
health care system; however, there are still few issues iden-
tified because of the transition phase of health care model
from traditional to digitalized. Fifth, service quality was
identified to be the utmost priority of the policymakers;
and accordingly, the citizens have rated digital health ser-
vices quality to be good. Sixth, the policymakers are adopt-
ing a systematic and strategic approach in improving
relationships with all stakeholders, especially with technol-
ogy companies in speeding-up the digitalization of services
in the current times of utmost need. Relating the relation-
ships with patients in their accessibility and usage of digital
health applications, it was identified that majority were
neither satisfied nor dissatisfied and raised concerns over
safety and security, which might affect their adoption of
digital health technologies and in turn their relationship
with the health care system. Lastly, there were delays experi-
enced in creating awareness about digital health services by
the policymakers due to the COVID-19 outbreak; however,
citizens were identified to be accessing health-related and
COVID-related information through digital health applica-
tions launched in the Kingdom in the past few months. In
addition, in most of the contexts, male participants and
young participants were more inclined in using digital health
applications compared to older participants. Based on the
findings, it can be concluded that minor differences exist in

the perceptions of policymakers in relation to the impact of
digital health technologies during COVID-19, and the Saudi
Arabian citizens’ perceptions. Moreover, disparities exist
between the population groups with respect to the accessi-
bility, utilization, and perceptions of digital health technolo-
gies. As a result, policymakers have to consider and address
these differences in formulating digital health policies and
implementing them.
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