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Abstract

Background: The COVID-19 outbreak has left a destructive trail around the world in terms of deaths, travel restrictions, trade
deficits, and an economy that is collapsing, including job losses, real estate, health benefit loss, and a decrease in the quality
of access to care and services in almost all sectors, as well as generally in the overall quality of life. The successful devel-
opment of COVID-19 vaccines may hasten the acceleration of global post-pandemic recovery by vaccinating residents, with a
particular focus on important groups, in order to decrease secondary transmission. This will facilitate the easing of enforced
restrictions on global and local travel, the tourism industry, education sectors, and other aspects of social life. Vaccinating
residents may also help reduce the risk of secondary transmission. The efforts that Saudi Arabia made to control the epi-
demic were outstanding on all fronts and in all spheres, including the health, education, commerce, and tourism industries,
among others.

Objective: The purpose of this research was to investigate the elements that influence a traveler’s decision to acquire and use
a digital health passport (DHP), which was introduced by the Tawakkalna application in Saudi Arabia at the COVID-19
conference.

Methods: The technology acceptance model (TAM) and the information system success model (ISSM) were the primary the-
oretical frameworks that guided this investigation. The terms “perceived ease of use” (PEOU), “perceived usefulness” (PU),
“information quality” (IQ), “service quality” (SQ), and “net benefit” (NB) were applied in order to investigate the user’s
acceptance and use of the DHP, as well as how it contributes to the facilitation of traveling and public perception toward
using the DHP.

Results: In order to assess the validity of the proposed model and its four assumptions, a survey was sent through social
media platforms to get responses from nationals and residents of Saudi Arabia. The SPSS program was used to evaluate
a total of 103 replies that were considered valid. Following the completion of the study, the findings revealed that PEOU,
PU, IQ, SQ, and NB all had favorable impacts on the use of DHP.

Conclusion: PEOU, PU, IQ, and SQ have a significant relationship with NB that affects the public’s acceptance and use of DHP.
This study has established validity and reliability while testing the relationship between the variables suggested in the
research model.
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Introduction
The Coronavirus disease 2019 (COVID-19) has had a sig-
nificant effect on the lives of billions of people worldwide,
with substantial health, societal, and economic implications.
Tourism and travel are one of the world’s major economic
sectors, accounting for 7% of global trade in 2019, and cor-
responding to more than 20% of the Gross Domestic Product
in some countries.1 A remarkable 73% reduction in inter-
national tourism in 2020 because of the COVID-19 pan-
demic, and the demand for international travel remained
low at the beginning of 2021. In January 2021, international
visitor arrivals decreased by 87%.2 Governments must be
confident that they have effectively mitigated the possibility
of importing COVID-19 to re-open borders without quaran-
tine and restart flights. This confidence requires having
correct COVID-19 health status information on travelers.
The traditional certificates can be modified and difficult to
validate, leading to the illegal selling of forged negative
COVID-19 test certificates.3 The procedure of notifying pas-
sengers on what tests, vaccines, and other procedures they
need before travel, details on where they can take the test,
and giving them the capability to share their tests and vaccin-
ation results in a verifiable, secure, and privacy-protecting
method are the keys to providing governments with the con-
fidence to open borders.4 With the development of the digital
health passport (DHP) service by Tawakkalna application,
Saudi Arabia has achieved great work with international
travel. The DHP allows for the collection of data in one
place and facilitates the traveling procedures for citizens
and residents to contribute to the gradual return to everyday
life. This paper contributes to the literature by being the first
study to explore the factors influencing the adoption and
acceptance of DHP during the COVID-19 pandemic in
Saudi Arabia, describe how DHP facilitates traveling proce-
dures during the pandemic for both citizens and residents,
and how to activate the use of DHP in a more efficient way.

Applications of telemedicine might be used as an alternate
method of providing medical care during the COVID-19
crisis. Because COVID-19 is both infectious and lethal,
taking preventative measures is the only way to preserve
an individual’s life from it. It has been observed that
healthy persons are infected during the COVID-19 epidemic
when they are visiting the hospital.5 Due to the highly infec-
tious nature of COVID-19, it was recently reported by
Healthline6 that medical professionals, including physicians
and paramedical workers, are becoming ill with the virus.
Because of this, the present study directs the attention of
researchers toward the usage of a telemedicine application
that is based on a wireless sensor network for the consult-
ation of health-related issues. Applications of telemedicine
have been proven to be effective in the delivery, reporting,
and monitoring of patient health care services in Africa.7,8

This success was observed in the fight against Malaria and
Ebola. In addition to this, the World Health Organization

(WHO) has affirmed that the utilization of e-health apps
for health monitoring is both effective and cost-efficient.9

Previous research7–10 has shown that integrating internet of
things (IoT) technology into smart hospital systems was suc-
cessful. [SHS] stands for “smart hospital system.”
Applications that employ the IoT have shown promise in
terms of their ability to manage patient records, perform
monitoring in real-time, identify the appropriate
drug-to-patient relationships, and spot early signs of clinical
deterioration.10 The implementation of telemedicine applica-
tions (e-Health) is found to be less effective,2,11 despite the
fact that there are various benefits to doing so. It has been
stated by a number of authors, including Alaboudi et al.,11

that the primary impediments to the effective deployment
of telemedicine applications include uneven financial
support, hazy telemedicine services, and unclear vision and
missions. Similar to what was said earlier, Pavli and
Maltezou2 hypothesized that medical professionals in under-
developed nations had less awareness of the uses of telemedi-
cine. Therefore, it is essential to investigate the elements that
have an influence on the behavior of users in order to
embrace telemedicine applications.

Patients have been hesitant to accept telemedicine health
apps since the introduction of IoT applications.12 A lack of
understanding of the new technology available in the form
of telemedicine applications2,13 is one possible explanation
for this phenomenon. According to the research that was
conducted on the e-health system, the global failure rate
for telemedicine projects was 75%.14,15 Although wireless
sensor networks do make a contribution to the health care
system, there is still a significant obstacle to overcome in
terms of their adoption and operationalization.10 Utilizing
wireless sensor networks offers a cost-effective solution
for health monitoring and overall health and wellness.2

Therefore, the purpose of the present study is to address a
gap in the existing research by examining the factors that
impact human behavior to use telemedicine apps based on
wireless sensor network applications to monitor patient
health during the COVID-19 pandemic. In order to investi-
gate individual behavior in regard to the adoption of a tele-
medicine application that is based on wireless sensor
networks, the research model for this study includes
factors that underpin a unified theory of acceptance and
use of technology, task technology fit, awareness, and self-
efficacy. This study is important because it provides physi-
cians, health advisors, and software developers with unique
guidelines for designing a compatible wireless sensor
network-based telemedicine application. These guidelines
will boost patient confidence and encourage them to
adopt wireless sensor network applications for health care.

In this paper, we investigate the factors that determine
the traveler’s adoption and acceptance of a DHP launched
by Tawakkalna application in Saudi Arabia during the
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COVID-19. This study relied on the technology acceptance
model (TAM) and information system success model (ISSM),
which include the constructs of perceived ease of use (PEOU),
perceived usefulness (PU), information quality (IQ), service
quality (SQ), and net benefit (NB). Thus, the aim of the
study presented here is to analyse whether the acceptance
of the health passport as a measure to revive travel ultimately
improves the general population’s intention to travel.

Thus, the remainder of the paper is organized as follows.
The literature review is discussed in the Literature review
section. Then, the research methodology is described in
the Methodology section. Research analysis and results
are explained in the Analysis and results section, and the
discussion is considered in the Discussion section.
Finally, we discuss the future work in the Future work
section and conclude this paper in the Conclusion section.

Literature review
This study will describe and discuss the DHP, which was
used globally during the COVID-19 pandemic to ensure
privacy and overcome the associated issues, and the limita-
tions of digital contact-tracing (DCT) applications. This
paper will focus on the factors influencing the adoption
and acceptance of DHP by travelers during COVID-19 in
Saudi Arabia. Several studies have attempted to address
the DCT applications for COVID-19 and the processes of
DHP in different aspects.

Digital contact-tracing applications

The efforts of all countries to contain the pandemic and
reduce the spread of disease through the development of
DCT applications and protocols have been introduced
with success. In the past, according to Sekalala et al.,5

manual contact-tracing methods (e.g. interviewing an
infected individual or tracking down recent connections
that they could recall) to advise persons to self-isolate
were used. However, it was argued that manual contact
tracing would be too slow to stop the spread of infection
across the population, given the large proportion of pre-
symptomatic transmission for COVID-19 and the size of
national and worldwide infections. As a result, digital solu-
tions for faster contact tracing were developed, which
mostly employed mobile telephones or other wearable
devices with geolocation capabilities.5

Troncoso et al.6 reported that contact-tracing apps use
smartphone apps developed to stop the spread of the
disease. The goal of these apps is to keep track of where
their users are in relation to other users or locations.6 It
would be feasible to tell everyone who had been in close
vicinity to a site or user linked to an outbreak. To ease of
lockdown measures, a contact-tracing technique was
deemed necessary to contain the spread of COVID-19.7

This method attempted to improve diagnostic testing
effectiveness by detecting asymptomatic patients early and
isolating them from the general population through self-
quarantine. According to empirical evidence, countries that
implemented this technique were successful in controlling
the pandemic in its early stages.8 In Saudi Arabia, for
example, the Saudi Data and Artificial Intelligence
Authority published the Tabaud application on June 14,
2020 (Okaz, 2020) to notify users of their interaction with
those infected with COVID-19 (SDAIA, 2020).9,16 In
European countries, Italy launched Immuno, an app chosen
by an ad hoc task committee of the Italian Ministry of
Health, on June 15, 2020, six weeks after the primary lock-
down in Italy ended (May 4, 2020). Despite considerable
reverses that paused the application deployment, Italy was
among the first European nations to proceed with a contact-
tracing solution, evidence of this matter’s broad-based com-
plication. However, the number of app downloads (4.3
million) for Immuno has been disappointingly low so far
and is inadequate to ensure the efficacy of the tool.10

According to Angelopoulos et al.,11 DCT is a reactive
approach that tries to interrupt existing disease transmission
chains in a population. However, reactive methods world-
wide do not permit international travel to continue,
leaving economies with considerable international tourism
exposure extremely vulnerable to losses.11 Sharma et al.12

argued that the DCT raises significant limitations and
issues. Among these issues is their dependency on public
perception and adoption. Due to the use of personal
devices, DCT applications raise several problems regarding
their users’ privacy. Second, its reactive nature has also
been an issue because it assumes that the disease is
already prevalent in the community. Third, interoperability
among different DCT applications and protocols has also
been an issue.12 Angelopoulos et al.11 argued that DCT is
incompatible as a means for international travel because it
does not allow for seamless data interchange.11

Digital health passport, technology used,
and its global applications

While domestic travel has recovered in many nations, inter-
national connectivity remains seriously affected in many
parts of the world. Along with the desire of individuals to
travel, pressure on airlines and governments to re-establish
international economic linkages has been increasing.13 The
latest survey of recent travelers by the International Air
Transport Association (IATA) revealed growing confidence
in a return to air travel, accompanied by frustration with
current travel restrictions and approval of DHPs (April
2021). In addition, more than half of the respondents
(57%) expect to be traveling within two months of the pan-
demic being contained, representing an increase of 8%
since September 2020. These data are supported by the
vaccine rollout, which implies that (81%) will be more
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likely to travel once vaccinated.14 The main area where cer-
tification has been in active use is international travel. The
EU has recently announced a ‘digital green certificate’
scheme, enabling those vaccinated, having a recent nega-
tive antigen test, or recovered from COVID-19 to travel
freely. The IATA has also been developing a digital
health pass to manage and verify the secure flow of neces-
sary testing or vaccine information among governments,
airlines, laboratories, and travelers.4 Therefore, a number
of airlines are using DHPs, including British Airways,
Virgin Atlantic, and American Airlines.4

Given the necessity to restart travel and economies fol-
lowing the significant effects of COVID-19, several initia-
tives for developing digital health certification have been
studied.13 Brown et al.15 stated that most initiatives were
centered on digital certificates that consumers can carry
on their smartphones (such as the QR code). Border offi-
cials or airlines will not need to through phones or emails
manually to verify the health facility’s identities or the
type of vaccine administered.15 From the travelers’ perspec-
tive, the vaccine passport would allow them to learn about a
particular country’s vaccination requirements quickly. It
could help in the long-term control of the COVID-19 pan-
demic.17 Osama et al.18 illustrated that the vaccination pass-
port can be utilized in the context of COVID-19 to enable
international business travel and trade or for any other
cause that does not threaten personal safety or public health.

Pavli andMaltezou2 demonstrated that vaccine passports
are designed to make travel easier for individuals, and
should be utilized primarily as a standardized and interoper-
able form of vaccination confirmation for travelers with
verified credentials. This passport was based on technolo-
gies that enable secure data access or exchange through
international collaboration, open interoperability criteria,
and system harmonization.19 Angelopoulos et al.11

showed that in contrast to how the reactive method of
testing, tracking, and isolation affected people, this was a
proactive approach aimed at preventing infected people
from entering the country. The Vaccination Credential
Initiative (VCI) is an example of the global efforts to over-
come the significant effects of COVID-19 and is a collabor-
ation between 12 technology and health service providers,
including Microsoft, Oracle, the Mayo Clinic, and others
that was launched in May 2021. According to Wilford
et al.,20 the goal is to use an application programming inter-
face to enable open-licensed, safe, and dispersed solutions
to guarantee that the solution is interoperable and widely
approved within numerous platforms and stakeholders. In
addition, the technology will enable exchanging of verifi-
able clinical information such as COVID-19 laboratory
results, immunization, and other pertinent data in the form
of a smart health card or digital health wallet.20

There are several new innovative solutions for standardiz-
ing COVID-19 immunization status data and presentation.
CommonPass Application is a health data app created by

The Commons Project and the World Economic Forum to
make cross-border travel more accessible.13 Common Pass
is defined by Mithani et al. 21 as a DHP app, which you can
use to show proof that you were vaccinated or tested negative
for COVID-19; it is one example offered to over 37 govern-
ments. In addition, it has been tried by United Airlines and
Cathay Pacific Airlines to demonstrate how easy it is to
retrieve your test results and vaccination records and show
your COVID-19 health status when needed.21 Particularly,
Barbara22 highlighted that CommonPass is a new DHP that
appears to be reliable for validating people’s COVID-19 free
status globally.

Khatib et al.23 illustrated CommonPass’ capabilities as
an extensible secure platform that allows travelers to elec-
tronically register their COVID-19 status, which can then
be submitted at boarding or border crossings. The pass
could be used to validate test results or immunization
status while safeguarding patient privacy.23 The IATA
has created a digital health pass to help with border reopen-
ing safety. According to IATA, the Travel Pass will allow
travelers to remain in control of their data and ease the
sharing of their tests with airlines and travel authorities.16

Mbunge et al.24 claimed that traditional certificates have
major issues, such as being altered and difficult to validate,
leading to the illegal selling of forged negative COVID-19
test certificates. Therefore, the IATA16 launched the IATA
travel pass app, which has yet to be adopted by many gov-
ernments. The app allows passengers to make a digital pass-
port to confirm that their test/vaccination satisfies the
regulations and share test or vaccination certifications
with authorities to make travel easier. Additionally, trave-
lers can utilize it to maintain their documentation digitally
and effortlessly throughout their trip.16

Cosgrove25 argued that this approach posed several issues
and the increased privacy concerns are attributed to numer-
ous health platforms mandating patients to share their per-
sonal protected health information, including but not
limited to the patient’s name, phone number, email, race,
country of birth, social security number, residential
address, and even travel history. The challenge with digital
certificates, according to Angelopoulos et al.,11 is how the
information will be communicated effortlessly and timely
across multiple stakeholders (e.g. airlines, border agencies,
etc.) in different countries while maintaining traveler privacy.

Consequently, designing vaccination passports on a
global scale poses significant challenges and demands on
technology infrastructure, especially given that a wide
range of people may use these passports. The decision of
whether to use a centralized or decentralized infrastructure
and how to manage vaccination data are also critical consid-
erations. Several scholars have advocated a blockchain-
based strategy in this context.11,26,27 For example, several
airlines are now adopting the IATA travel pass initiative
as a worldwide solution to check and verify laws and
rules addressing passenger travel prerequisites during
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COVID-19. This system as explained by Wilford et al.20 is
built on four open-source elements that can communicate
with one another utilizing blockchain technology and be
merged to create an end-to-end solution. These include
(1) a global health requirements registry that delivers data
on testing, vaccine status, and travel requirements; (2) a
testing vaccination centers registry that identifies laborator-
ies and testing centers near departure points; (3) a lab app
that permits labs and testing centers to send test results or
vaccination certifications to passengers; and (4) a digital
passport module which allow passengers to complete,
verify and share their certifications.20

Gandhi et al.1 stated that decentralized systems of cre-
dentials deployed at a broad scale suggest the privacy-
protecting model of immunity certificates. Due to the
decentralized and trustworthy framework, blockchains
have come across as a solution to deliver critical informa-
tion securely and in a privacy-preserving manner. In add-
ition, blockchain-based solutions can help reduce some of
these difficulties because data ownership remains with the
particular individual (or hospital), which increases the
security and reliability.1 Khubrani and Alam28 added that
blockchain technology is a cutting-edge and secure
system for tamper-proof record storage that is still evolving
and has been used and suggested in various contexts, pri-
marily where trust and reliability are crucial.

In the recent study byMithani et al.,21 the initiatives such as
CommonPass, Digital Health Pass, Vaccify (part of
COVID-19 Credentials Initiative), and DigiLocker are innova-
tive solutions that use blockchain technology to provide a
secure platform and ensure the traveler’s privacy. The data
privacy and security of the digital platforms recognized were
based on the basics of blockchain, all personally identifiable
data is held encrypted and cannot disclose without the user’s
approval. All solutions permit the verifier of the vaccine certi-
fication to check the QR code showing the existence or absence
of a vaccine certificate, date, and other details of the vaccin-
ation without revealing other personally identifiable informa-
tion.21 The coordinated and integrated travel and health rules
are essential to restoring confidence and restart travel and
tourism, contributing to economic growth globally. However,
given the current situation, immediate regulations are required
to provide appropriate means to balance public health protec-
tion with a partial return to normalcy before the epidemic.

Emirates airlines have teamed up with the Dubai Health
Authority (DHA) to create a digital health pass. It positioned
Dubai as one of the first cities to digitally verify travelers’
medical records associated with COVID-19 testing and vac-
cination. Emirates and the DHA collaborated to integrate
DHA-approved laboratories’ IT systems into Emirates’ reser-
vations and check-in systems. The aim is to effectively share,
store, and verify passenger health information related to
COVID-19 infection, testing, and vaccinations in a secure
and legally compliant manner (DHA, April 2021). The
Emirates have adopted the IATA travel pass solution on

six continents in September 2021 as part of its rollout of
digital health passes to consumers at all its destinations.
Emirates developed the IATA travel pass pilot to clients on
12 routes in June after a successful trial on certain routes
from its Dubai hub in April 2021. The airline has now
agreed to engage with IATA to develop the solution across
its global network. Emirates’ customers are currently travel-
ing from 50 cities; the rollout across all 120+ Emirates des-
tinations is expected to be achieved by October 2021.
Emirates’ Chief Operating Officer (AlRedha, 2021) stated
that the airlines continue to invest in technology solutions,
such as the IATA travel pass, to provide customers with
smooth trips and contactless experiences while allowing
airport teams to efficiently handle document checks in
accordance with regulatory prerequisites.29

Digital health passport service in Saudi Arabia

During the COVID-19 pandemic, Saudi Arabia developed
various applications to facilitate the citizens’ lives and
reduce the effect of the pandemic in different sectors. One
of these measures is the Tawakkalna application, which
provides many services, such as Permit Feature of Umrah,
Digital identification, Test COVID-19, and DHP.30 The
General Authority of Civil Aviation (GACA) and the
Saudi Authority for Data and Artificial Intelligence
(SDAIA) signed an operating protocol agreement that
aims to establish a general framework for areas of cooper-
ation between the two parties, including assisting in the
facilitation of travel procedures and verifying the eligibility
of health travelers, which follows the best practices of civil
aviation legislation internationally to protect traveler’s and
stakeholder’s rights (GACA, 2021).31

SDAIA and GACA (Al-Ghamdi and Al-Duailej, 2021)
also signed a memorandum of cooperation and assistance
with the IATA to associate the health passport in the
“Tawakklna” application with the IATA. This agreement
aims to facilitate travel procedures according to international
best practices and accept the passport platform as an initiative
to digitalize health certificates from reliable sources and accre-
dited laboratories through cooperation with airlines and asso-
ciations on linking the “Tawakklna” application with the
IATA application. In mid-November 2021, “Tawakklna”
added a new feature, called Health Travel Requirements.
This feature allows travelers to recognize the conditions of
their destination country. Saudi Arabia is one of the first coun-
tries globally to connect a government platform with an inter-
national platform. Furthermore, the GACA aims to support the
“Tawakklna” system and strengthen its collaboration with the
IATA to develop integrated digital solutions that reflect the
Kingdom’s position in the field of digital transformation and
encourage air traffic and travel to and from the Kingdom.
Aside from its role in the speedy recovery of air transportation
in Saudi Arabia and worldwide, this program has several other
benefits.31
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There are four stages in the development of the DHP in the
Tawakklna app. The first stage started in January 2021 and
included the release of the DHP service. The SDAIA revealed
that the updated version of the second phase of the DHP pro-
vides many benefits, including displaying a polymerase chain
reaction test report, a travel insurance policy for the risks of
COVID-19, and allowing family members to review the
health passport. In addition, to associate the passport to
border systems, they were enabling the Tawakklna applica-
tion in more than 75 countries and allowing verification
of the passenger’s health eligibility when the boarding
pass is issued (SDAIA, 2021). SDAIA explained that
the third phase included integration with the IATA
systems to display travel requirements and integration
with the IATA travel pass application. The SDAIA clari-
fied that through the fourth stage of developing the
DHP, it aspires to generalize the activation of the pass-
port internationally and its adoption as an official docu-
ment to prove the data of COVID-19 vaccine doses.32

By integrating border systems into the Tawakkalna applica-
tion, it can improve the travel experience in collaboration with
the necessary authorities by automating and facilitating travel
procedures. Additionally, when issuing boarding passes, it
allows for real-time verification of travelers’ health status,
which contributes to confirming the status of the health pass-
port for travelers with high reliability, ensuring passenger
safety, preventing congestion, and reducing crowding at the
airport. Moreover, it allows for the availability of all informa-
tion related to travel in the health passport as a unified elec-
tronic document to facilitate the traveler’s journey.31

Adequate research has focused on the issues related to
contact-tracing apps and DHP, such as privacy and security.
However, the factors influencing the acceptance and usage
of DHP in Saudi Arabia have not yet been examined. To
solve this gap in research, this paper aims to study and high-
light the factors influencing the acceptance and use of DHP
by travelers during the COVID-19 pandemic concerning
PEOU, perceived usefulness, IQ, SQ, and NB in facilitating
traveling procedures.

Methodology
This study highlights the TAM that was developed by Davis in
1989 to understand why a user accepts or rejects new technol-
ogy. Thus, this study examines the adoption and acceptance of
the DHP by travelers during the COVID-19 pandemic in Saudi
Arabia in relation to PEOU, PU, IQ, SQ, as well as NB in
facilitating traveling procedures. The research is descriptive
research, which uses primary sources to acquire data from
the target population to test the hypotheses. Descriptive
research is one that is intended to characterize the distribution
of one or more variables without respect to any causal or
another hypothesis. This kind of study is also known as a “stat-
istical characterization.” Case reports, case series, cross-
sectional studies, ecological studies, and other kinds of

research may all fall under the umbrella of the descriptive
study category. The first three of these involve the collection
of data on individuals, whereas the fourth makes use of data
that have been aggregated for groups. The study employs a
quantitative data analysis approach, a survey research strategy,
and questionnaires for data collection.

Research hypotheses

This research relied on two theories: the TAM and the ISSM.
The TAM mechanism was developed by Davis in 1989 to
understand the reasons that a user accepts or rejects new tech-
nology. In TAM theory, the researcher focuses on PU, which
determines the rate of people who believes that the use of a
particular system would boost job performance, and PEOU,
which determines the rate of people who confirm that using a
particular system would be free of effort.33 The most import-
ant constructs in TAM are PEOU and PU, as these two con-
structs have the greatest influence on users’ acceptance or
rejection of technology.34

The ISSM was developed by DeLone and McLean in
1992. In the ISSM mechanism, the researcher will focus
on (a) IQ, which is used to measure the quality of the infor-
mation produced by the system, (b) SQ, which refers to the
effect that influences users to continue using the informa-
tion system and to obtain satisfaction,35 and (c) NB,
which is defined as the contribution of information
systems to the development of individuals, groups, organi-
zations, industries, and countries.36 NBs affect the intention
to use the system and user satisfaction. They consider a
high-quality system will be more functional and satisfactory
and provide multiple benefits.37 The NB is an outcome of
the use of DHP in facilitating traveling procedures and
improving traveling experiences. This study deals with an
individual’s NB from using the DHP service.

The PU and PEOU influence users’ intention to use a
system. Both factors have significantly influenced users’
interaction with IS.38 In the study by Ahn et al.,39 IQ
has a significant effect on user perception of PU.39 IQ is
a critical element affecting PU according to Chen and
Hsiao40, as shown in Figure (1).

Figure 1. Structural model.

6 DIGITAL HEALTH



The study has four hypotheses as follows41,42:

H1: Perceived ease of use will have a positive effect on PU
of the acceptance and use of DHP.
H2: Perceived usefulness will have a positive effect on NB
of the acceptance and use of DHP.
H3: Information quality will have a positive effect on PU of
the acceptance and use of DHP.
H4: Service quality will have a positive effect on NB of the
acceptance and use of DHP.

Data collection

The public’s level of agreement with the survey items is mea-
sured using a five-point Likert scale ranging from 1 to 5, with
1 indicating strong disagreement and 5 indicating strong
agreement. The questionnaire included demographic ques-
tions, such as gender and age, and was distributed online
in Arabic languages. The participants were selected ran-
domly based on two criteria: age above 18 years and may
or may not have experience using the DHP service when
traveling during the COVID-19 pandemic in Saudi Arabia.
The survey strategy was selected to describe the characteris-
tics of a large population and ensure a more accurate sample
to gather targeted responses and results to interpret the data
and draw conclusions. The researcher needs around 10
days to distribute the questionnaires and collect responses.
The data for this research were gathered by publicly
sending a survey over social media in Saudi Arabia, includ-
ing WhatsApp, Twitter, and Telegram, along with a
summary of the study in Arabic. In Saudi Arabia, the
survey was sampled over two weeks in December 2021.
The number of respondents is 103 travelers (citizens and resi-
dents) during the COVID-19 pandemic in Saudi Arabia.

Description of the questionnaire. The questionnaire consists of
35 validated questions and is divided into six sections. The first
section pertains to the respondents’ general demographic infor-
mation, such as age, gender, region, level of education, and
employment status. The second section consists of four ques-
tions related to the perceived ease of use of the DHP by the
participants. The third section deals with perceived usefulness
of using DHP in traveling and contains six questions. The
fourth part consists of seven questions and involves the infor-
mation quality of DHP. The fifth considers the service quality
of the DHP when using it and includes seven questions. The
final section deals with the NB of DHP and how it facilitates
the traveling procedure and consists of five questions.

Analysis and results

Reliability analysis

The examination of the internal consistency between several
components of a construct often makes use of a technique
known as reliability analysis. Analyzing a measurement’s

reliability involves determining whether or not it can be
trusted to provide accurate results by determining whether or
not participants can consistently provide the same responses
to the same questions.As a result, Cronbach’s alpha is the judg-
ment that is used by the vastmajority of people to describe how
closely connecteda setof thingsare to eachother.The reliability
ofaquestionnairemaybedeterminedbasedon its alphavalue.43

According to the findings of Hair et al. (2010), a questionnaire
may be considered acceptable if its alpha value is more than
0.6, and it can be considered adequately trustworthy if its
alphavalueisgreater than0.7.43Ascaleof0.929indicatesexcel-
lent fitting between all questions in the overall questionnaire. It
alsorepresents thegoodrealityof thesamplecommunityandthe
ability of the questionnaire to obtain the same results if the same
questionnaire is appliedmultiple times.This isdonebycalculat-
ing all variables in all parts of the questionnaire, and a scale of
this value indicates excellent fitting (Table 1).

Validity test

In this research, we considered the Pearson Product Moment
Correlation analysis to validate the instrument test This test
was carried out with a significance level of 0.01 (1%)
using SPSS. The correlations between each item of the
instrument and the whole instrument were calculated.
Table 2 shows the values of the correlation coefficients for
the items in the total ranges between (0.635) and (0.852),
which means a high degree of internal consistency exists,
thereby reflecting the high degree of validity for the para-
graphs of the statements. As shown in Table 2, all correlation
coefficients for all expressions are positively signified.

Demographic characteristics

• Females represent 61.2% of the sample population, while
males represent 38.8%, indicating that the respondents
were more predominantly females.

Table 1. Reliability analysis for model constructs.

Constructs
Cronbach’s alpha for
reliability

Perceived ease of use 0.818

Perceived usefulness 0.899

Information quality 0.889

Service quality 0.890

Net benefits 0.897

Reliability of the overall
questionnaire

0.929
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• About 44.7% of the sample population had ages ranging
from 31 to 40 years, 25.2% had ages ranging between 18
and 30 years, and 8.7% had ages ranging from 51 to 60
years.

• About 50.5% of participants are from the central region,
20.4% are from the eastern region, 19.4% are from the
western region, 2.9% are from the southern region, and
6.8% are from the northern region.

• About 56.3% of the participants have a bachelor’s degree
and 25.2% have a master’s degree whereas only 6.8%
have a doctorate.

• About 37.8% of the sample population are working
within the public sector, while 27.2% are working
within private sector, and 35.0% are not employed.

• About 67.0% of participants travel using DHP (Table 3).

Demographic characteristics

Perceived ease of use. The participants’ opinions on the per-
ceived ease of use, which refers to the extent to which an
individual thinks that using the DHP would be free of
effort, were measured (Table 4).

Participants agreed with all the statements including that
learning to use the DHP has been easy for them, the inter-
action has been clear, the interaction has been understand-
able, and it is easy to become skillful at using the DHP.
Overall, the participants’ opinions were positive with a
mean of 4.00± 0.555, which reflects the ease of use of
DHP by participants.

Perceived usefulness. The participants’ opinions on the per-
ceived usefulness of DHP, which refers to the ratio of
people who believe that the use of DHP would boost job
performance, were measured. Perceived usefulness is the

most common and significant determinants of technology
acceptance (Table 5).42

Participants agree with all the statements, including that
using the DHP enables them to accomplish their tasks more
quickly, improves the quality of services in providing faster
movement in the airport, increases productivity, and
enhances the effectiveness of services, and the services
were easier to perform and give them greater control over
the service’s schedule. The participants’ opinions on the
perceived usefulness of DHP had a mean of 3.84± 0.671,
which reflects that the use of DHP boosts job
performance.42

Information quality. Participants’ opinions on the informa-
tion quality of DHP, which refers to the desirable character-
istics of the DHP service output to provide relevant,
understandable, complete, and up-to-date information to
users, were measured (Table 6).

Participants agreed with all the statements including that
the DHP service provides sufficient and needed information
at the right time. They also found the information to be easy
to understand, up-to-date, and on time. Additionally, the
information that appears in DHP is readable, clear, and
well-formed information that is suitably concise. Overall,
the participants’ opinions on the information quality of
DHP had a mean of 3.98± 0.533, which reflects the high
quality of the information provided by DHP.

Service quality. The participants’ opinions on the service
quality of DHP, which refers to the quality of service or
support that the DHP service users received from the infor-
mation technology department or the technical competency
of the service, were also measured (Table 7).

Participants agreed with all the statements including the
DHP service is easy to access anytime with all requirements

Table 2. Correlation coefficient for model constructs.

Constructs
Perceived ease of
use

Perceived
usefulness

Information
quality Service quality Net benefits

Items and correlation coefficient PEOU1 0.704** PU1 0.720** IQ1 0.747** SQ1 0.635** NB1 0.820**

PEOU2 0.822** PU2 0.741** IQ2 0.713** SQ2 0.756** NB2 0.834**

PU3 0.804** IQ3 0.801** SQ3 0.876** NB3 0.852**

PEOU3 0.820** PU4 0.768** IQ4 0.738** SQ4 0.789** NB4 0.796**

PU5 0.747** IQ5 0.811** SQ5 0.736**

PEOU4 0.791** PU6 0.743** IQ6 0.749** SQ6 0.796** NB5 0.763**

IQ7 0.845** SQ7 0.848**

** Correlation is significant at the 0.01 level.
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for travel during COVID-19. They also agreed that the DHP
service provides accurate and trustworthy information.
Most participants said that they faced no problems while
using DHP and could entirely rely on it while traveling.
Additionally, they agreed that the DHP service provides
security and privacy for their health information. Overall,
the participants’ opinions on the service quality of DHP
had a mean of 3.91± 0.571, which reflects the high
service quality of the DHP.

Net benefits. The participants’ opinions on the NBs of
DHP, which refers to the extent to which the DHP service
contributed to facilitating travel procedures during the
COVID-19 pandemic, were measured.

Participants agreed with all the statements, which indi-
cated that the use of DHP contributes to reducing the
crowding at check-in points by making airport check-in
quicker and smoother during travel in the COVID-19 pan-
demic. It also facilitates their travel procedure, such as

Table 3. Demographic items.

Variable Frequency Percent Mode Direction Standard deviation

Gender Male 40 38.8% 2 Female 0.489

Female 63 61.2%

Age 18–30 years 26 25.2% 2 31–40 years 0.897

31–40 years 46 44.7%

41–50 years 22 21.4%

51–60 years 9 8.7%

Over 60 years 0 0.0%

Location Central region 52 50.5% 1 Central region 1.199

Eastern region 21 20.4%

Western region 20 19.4%

Southern region 3 2.9%

Northern region 7 6.8%

Highest degree High school or less 4 3.9% 3 Bachelor’s degree 1.191

Intermediate diploma 2 2.0%

Bachelor’s degree 58 56.3%

Diploma degree 6 5.8%

Master’s degree 26 25.2%

Doctorate 7 6.8%

Employment status Employee in public sector 39 37.8% 1 Employee in public sector 0.857

Employee in private sector 28 27.2%

Not employed 36 35.0%

Did you travel using DHP Yes 69 67.0% 1 Yes 0.472

No 34 33.0%
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Table 4. Perceived ease of use.

Question Scale
Strongly
disagree Disagree Neutral Agree

Strongly
agree Mean

Standard
deviation Direction

Q1: Learning to use the DHP
has been easy for me

Frequency 0 1 9 74 19 4.07 0.554 Agree

Percent 0.0% 1.0% 8.7% 71.8% 18.5%

Q2: My interaction with the
DHP has been clear

Frequency 2 0 21 63 17 3.90 0.734 Agree

Percent 1.9% 0.0% 20.4% 61.2% 16.5%

Q3: My interaction with the
DHP has been
understandable

Frequency 1 1 22 60 19 3.92 0.723 Agree

Percent 1.0% 1.0% 21.4% 58.2% 18.4%

Q4: It is easy to become
skillful at using the DHP

Frequency 0 0 23 47 33 4.09 0.734 Agree

Percent 0.0% 0.0% 22.3% 45.6% 32.1%

Total Frequency 3 2 75 244 88 4.00 0.555 Agree

Percent 0.7% 0.5% 18.2% 59.2% 21.4%

Table 5. Perceived usefulness.

Question Scale
Strongly
disagree Disagree Neutral Agree

Strongly
agree Mean

Standard
deviation Direction

Q1: Using the DHP enables me
to accomplish tasks more
quickly

Frequency 1 3 14 61 24 4.01 0.760 Agree

Percent 1.0% 2.9% 13.6% 59.2% 23.3%

Q2: Using the DHP has improved
the quality of services by
providing faster movement
in the airport

Frequency 2 1 31 46 23 3.84 0.849 Agree

Percent 1.9% 1.0% 30.1% 44.7% 22.3%

Q3: Using the DHP has
increased productivity

Frequency 3 1 25 53 21 3.85 0.856 Agree

Percent 2.9% 1.0% 24.3% 51.4% 20.4%

Q4: Using the DHP has
enhanced the effectiveness
of services

Frequency 3 0 31 49 20 3.80 0.852 Agree

Percent 2.9% 0.0% 30.1% 47.6% 19.4%

Q5: Using the DHP has made
services easier to perform
tasks

Frequency 1 3 16 64 19 3.94 0.738 Agree

Percent 1.0% 2.9% 15.5% 62.1% 18.5%

Q6: Using the DHP has given me
greater control over the
service’s schedule

Frequency 3 4 35 47 14 3.63 0.874 Agree

Percent 2.9% 3.9% 34.0% 45.6% 13.6%

Total Frequency 13 12 152 320 121 3.84 0.671 Agree

Percent 2.1% 1.9% 24.6% 51.8% 19.6%
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displaying the PCR test results in the departure and/or
arrival destination. Additionally, it allows for real-time veri-
fication of their health status, thereby improving their trav-
eling experience. Overall, the participants’ opinions on the
NBs of DHP indicated that they found it beneficial, with a
mean of 3.87± 0.626),44 reflecting the high NB of the DHP
and its contribution to facilitating traveling procedures
during COVID-19 (Table 8).

Test of structural model

The standardized coefficient beta values (β) are used to
compare the effects of the independent variables. To con-
sider a determent to be significant, its coefficient β should
be around 0.20 and P < 0.05.45 In this paper, hypothesis
testing was applied based on the P-value. Table 9 shows
that all the hypotheses were supported.

The results demonstrated that PEOU positively affects the
public’s perceived usefulness to use DHP (β= 0.714, P <
0.000) for the first hypothesis, which aimed to test whether
PEOU influences the acceptance and adoption of DHP in
Saudi Arabia. Thus, H1 was strongly supported. The results
for the second hypothesis, which aimed to test influence of
PU on NB, showed that PU positively affects the NB of
using DHP (β= 0.637, P < 0.000). Thus, H2 was strongly
supported. The third hypothesis aimed to test whether IQ
influences the use of DHP by travelers in Saudi Arabia.
The finding showed that IQ has a positive effect on the
public’s perception of DHP’s usefulness (β= 0.773, P <
0.000). Thus, H3 was strongly supported. The fourth hypoth-
esis aimed to test whether the SQ influenced the use of DHP
by travelers in Saudi Arabia. The results showed that SQ posi-
tively affects the NB of using DHP (β= 0.821, P < 0.000).
Thus, H4 was strongly supported, as shown in Figure (2).

Table 6. Information quality.

Question Scale
Strongly
disagree Disagree Neutral Agree

Strongly
agree Mean

Standard
deviation Direction

Q1: The DHP service provides the
information you need at the
right time (Availability)

Frequency 0 3 17 64 19 3.96 0.685 Agree

Percent 0.0% 2.9% 16.5% 62.1% 18.5%

Q2: The DHP service provides
sufficient information for
your purposes (Quality of
Information)

Frequency 0 2 23 57 21 3.94 0.711 Agree

Percent 0.0% 2.0% 22.3% 55.3% 20.4%

Q3: The DHP service provides
information that is easy to
understand
(Understandability)

Frequency 0 3 23 56 21 3.92 0.737 Agree

Percent 0.0% 2.9% 22.3% 54.4% 20.4%

Q4: The DHP service provides
up-to-date information
(Current)

Frequency 0 1 14 62 26 4.09 0.649 Agree

Percent 0.0% 1.0% 13.6% 60.2% 25.2%

Q5: The DHP service provides the
required information on time
(Timeless)

Frequency 0 1 15 64 23 4.06 0.639 Agree

Percent 0.0% 1.0% 14.6% 62.1% 22.3%

Q6: The DHP service provides
information that appears
readable, clear, and
well-formed (User Interface)

Frequency 0 1 21 62 19 3.96 0.655 Agree

Percent 0.0% 1.0% 20.4% 60.2% 18.4%

Q7: The DHP service provides
information that is suitable
concise

Frequency 0 0 30 47 26 3.96 0.740 Agree

Percent 0.0% 0.0% 29.1% 45.6% 25.3%

Total Frequency 0 11 143 412 155 3.98 0.533 Agree

Percent 0.0% 1.5% 19.9% 57.1% 21.5%
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Discussion

The successful creation of COVID-19 vaccinations has
sped up the process of worldwide post-pandemic recovery.
This has made it possible to relax the limitations that had
been imposed on international and domestic travel,

tourism, education, and other elements of social life. This
study aims to identify the factors that influence the adoption
and acceptance of DHP when traveling during the
COVID-19 pandemic in Saudi Arabia, as well as how it
contributes to making travel procedures easier. The
purpose of this study is to identify the factors that influence

Table 7. Service quality.

Question Scale
Strongly
disagree Disagree Neutral Agree

Strongly
agree Mean

Standard
deviation Direction

Q1: The DHP provides services
that are easy to access
anytime during day hours

Frequency 0 1 11 71 20 4.07 0.582 Agree

Percent 0.0% 1.0% 10.7% 68.9% 19.4%

Q2: The DHP service provides all
requirements for travel
during Covid-19 (such as
displaying the type of
vaccine) (service content)

Frequency 0 0 18 60 25 4.07 0.645 Agree

Percent 0.0% 0.0% 17.5% 58.2% 24.3%

Q3: The DHP service provides
accurate information
(Service Content)

Frequency 0 2 34 43 24 3.86 0.793 Agree

Percent 0.0% 1.9% 33.0% 41.8% 23.3%

Q4: The DHP service provides
information that trust
(Service Content)

Frequency 0 0 32 48 23 3.91 0.729 Agree

Percent 0.0% 0.0% 31.1% 46.6% 22.3%

Q5: No problems while using the
DHP service (service security)

Frequency 0 5 38 42 18 3.71 0.812 Agree

Percent 0.0% 4.9% 36.9% 40.8% 17.4%

Q6: I can fully rely on the DHP
service while traveling (I do
not need a paper document)

Frequency 0 6 31 47 19 3.76 0.819 Agree

Percent 0.0% 5.8% 30.1% 45.6% 18.5%

Q7: DHP service provides security
for my health information
and privacy (Service Security)

Frequency 0 1 26 50 26 3.98 0.740 Agree

Percent 0.0% 1.0% 25.2% 48.6% 25.2%

Total Frequency 0 15 190 361 155 3.91 0.571 Agree

Percent 0.0% 2.1% 26.3% 50.1% 21.5%

Table 8. Hypothesis testing.

Hyp. Description Path coefficient (β) Standard error T- value P-value Decision

H1 PEOU → PU 0.714 0.097 7.378 0.000 Supported

H2 PU → NB 0.637 0.068 9.369 0.000 Supported

H3 IQ → PU 0.773 0.099 7.836 0.000 Supported

H4 SQ → NB 0.821 0.072 11.340 0.000 Supported
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the adoption and acceptance of DHP. PEOU, PU, IQ, SQ,
and NB are the criteria that were taken into consideration
for this analysis. The findings have shown that PEOU and
IQ are major variables that influence the perceived utility of
utilizing DHP services while traveling in Saudi Arabia
during the COVID-19 epidemic.41,42 Because of this, trave-
lers will find the DHP service in the Tawakkalna application
helpful if they believe that it is simple to use and improves
their learning results for them. In prior research, a correlation
between PEOU and PU was investigated and shown to be
present. For instance, Or et al.46 corroborated the PEOU
and PU link by demonstrating that patients’ judgments of
the utility of client health information technology were
reliant on the ease with which the system could be used.
Users will also think that the DHP is helpful and valuable if
the information quality that is supplied is accurate, timely,
exact, and relevant to the present state of affairs. According
to the findings of the research that investigated the relation-
ship between IQ and PU,47 the quality of the information
has a beneficial impact on PU. In addition, it has been
shown by these findings that there is a substantial connection
between PU and NB. Due to the fact that the DHP is benefi-
cial, it boosts productivity and improves the efficiency of ser-
vices provided to consumers; hence, it will contribute to the
NB of the DHP. In addition, SQ has an important connection

with NB regarding the use of DHP when traveling due to the
fact that DHP allows for convenient access to services at any
time throughout daytime hours. As a result, consumers are
able to place their complete trust in the DHP service when
they are traveling and thus ensure that their personal health
information and privacy are protected. As a result, it makes
the process of traveling easier and enhances the enjoyment
that folks get out of their trips. Ideally, this study can contrib-
ute to the development of theory and the advancement of
practices in the adoption and acceptance of DHP that will
be internationally standardized with verifiable credentials
and based on interoperable technologies. In addition,
forgery and personal data security are dominant concerns,
but such problems are routinely solved for financial and
other sensitive transactions.

Although the small sample consisted exclusively of Saudi
citizens and residents, Harman’s Single Factor Test shows
that there is no common method variance between the
dependent and independent variables. This test introduces
the risk of common method bias (CMB).44,48 CMB, among
other causes, occurs because of the similarities in the structure
and wording of questionnaire items that generate similar
responses. Another cause is due to applying uniformly
across measures leading to specific response tendencies that
raters can do. Therefore, it is necessary to inspect the data
for the above-mentioned risk, and for that, the Harman
Single Factor Test was used. Harman Single Factor Test is
actually running the principal component analysis by choos-
ing one factor only and testing if the resultant % of the vari-
ance is less than 50%. Indeed, the outcome shows a value of
46.302% as shown in Table 9, and then we conclude that
there is no CMB and data are ready for further analysis.

Future work
This paper developed a research model for the adoption and
acceptance of the DHP by travelers (citizens and residents)
during the COVID-19 pandemic in Saudi Arabia. Despite

Table 9. Total variance explained.

Initial eigenvalues Extraction sums of squared loadings

Component Total % of Variance Cumulative % Total % of Variance Cumulative %

1 13.428 46.302 46.302 13.428 46.302 46.302

2 2.250 7.759 54.062

3 1.504 5.187 59.248

… … … …

29 0.079 0.272 100.00

Figure 2. Results of the structural model.
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the study’s contributions, its limitations would create new
chances for future development. First, the sample consisted
exclusively of Saudi citizens and residents who used DHP
services. Therefore, disparities may be found if the study
were performed in other nations. Second, the study was per-
formed before fully completing the development and adop-
tion of the DHP by travelers, such as relating the DHP in the
Tawakkalna application with the IATA travel pass. As a
result, new steps could be used in future research to inves-
tigate in-depth, collect more detailed responses, and use
qualitative approaches, such as interviews to gather add-
itional information from travelers. Finally, the small
sample consisted exclusively of Saudi citizens and residents
who used DHP services. Therefore, disparities may be led
to case of bias, such as non-response, which occurs when
some subjects do not have the opportunity to participate
in the survey.

Conclusion
This study examined the factors that influence the adoption
and acceptance of DHP for travel during the COVID-19
pandemic in Saudi Arabia. The study focused on the
factors from the TAM and ISSM models to explore their
effects on DHP services. Travelers benefit from using
such technologies in a variety of ways, such as facilitating
their travel procedures and improving their experience. In
this research, four hypotheses were investigated, and all
were found to have a substantial effect on the adoption
and use of DHP. Based on the results and data analysis,
PEOU, PU, IQ, and SQ have a significant relationship
with NB that affects the public’s acceptance and use of
DHP. The study has established validity and reliability
while testing the relationship between the variables sug-
gested in the research model. Finally, the same models
can provide different results in different contexts.

Acknowledgments: Not applicable.

Contributorship: The authors provided have the entire authorship
of this article.

Ethical approval: Not applicable, because this article does not
contain any studies with human or animal subjects.

Declaration of conflicting interests: The author(s) declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Informed consent: Not applicable, because this article does not
contain any studies with human or animal subjects.

Funding: The author(s) received no financial support for the
research, authorship, and/or publication of this article

ORCID iD: Ghalib H. Alshammri https://orcid.org/0000-0001-
8317-6498

Trial registration: Not applicable, because this article does not
contain any clinical trials.

Guarantor: Dr Ghalib Alshammri

References
1. Gandhi D, Sukumaran R, Katiyar P, et al. Digital Landscape

of COVID-19 Testing: Challenges and Opportunities. 2020.
https://arxiv.org/pdf/2012.01772.pdf

2. Pavli A and Maltezou HC. COVID-19 vaccine passport for
safe resumption of travel. J Travel Med 2021; 28(4). [PMC
free article] [PubMed] [CrossRef] [Google Scholar]

3. Mbunge E, Fashoto SG and Batani J. COVID-19 digital vaccin-
ation certificates and digital technologies: lessons from digital
contact tracing apps. SSRN Electron J 2021. doi: 10.2139/
ssrn.3805803. [PMC free article] [PubMed] [CrossRef]
[Google Scholar].

4. The International Air Transport Association, (2021). “IATA
Travel Pass Initiative”. Retrieved on Sept. 10, 2021, from
https://www.iata.org/en/programs/passenger/travel-pass/

5. Sekalala S, Dagron S, Forman L, et al. Analyzing the human
rights impact of increased digital public health surveillance
during the COVID-19 crisis. Health Hum Rights 2020; 22: 7.

6. Troncoso C, et al. “Decentralized Privacy-Preserving
Proximity Tracing”, [online] Available. 2020. www.github.
com/DP-3T/documents. [Google Scholar]

7. Almagor J and Picascia S. Exploring the effectiveness of a
COVID-19 contact tracing app using an agent-based model.
Sci Rep 2020; 10: 1–11.

8. Salathé M, Althaus CL, Neher R, et al. COVID-19 epidemic in
Switzerland: on the importance of testing, contact tracing and
isolation. Swiss Med Wkly 2020; 150: 1112.

9. Bamufleh D, Alshamari AS, Alsobhi AS, et al. Exploring
public attitudes toward E-government health applications
used during the COVID-19 pandemic: evidence from Saudi
Arabia. Comput Inf Sci 2021; 14: 1–1.

10. Petracca F, Ciani O, Cucciniello M, et al. Harnessing digital
health technologies during and after the COVID-19 pan-
demic: context matters. J Med Internet Res 2020; 22: e21815.

11. Angelopoulos CM, Damianou A and Katos V. DHP
Framework: digital health passports using blockchain–use
case on international tourism during the COVID-19 pan-
demic. 2020, arXiv:2005.08922. [Online]. https://arxiv.org/
abs/2005.08922.

12. Sharma S, Singh G, Sharma R, et al. Digital health innovation:
exploring adoption of COVID-19 digital contact tracing apps.
IEEE Trans Eng Manage 2020. doi: 10.1109/TEM.2020.
3019033.

13. Sun X, Wandelt S and Zhang A. Vaccination passports: chal-
lenges for a future of air transportation. Transp Policy 2021;
110: 394–401.

14. Business Traveller Middle East, (2021). “Emirates to Create
Digital Health Pass for Passengers”, Retrieved on Sept. 10,
2021, from https://www.businesstraveller.com/business-

14 DIGITAL HEALTH

https://orcid.org/0000-0001-8317-6498
https://orcid.org/0000-0001-8317-6498
https://orcid.org/0000-0001-8317-6498
https://arxiv.org/pdf/2012.01772.pdf
https://doi.org/10.2139/ssrn.3805803.
https://doi.org/10.2139/ssrn.3805803.
https://www.iata.org/en/programs/passenger/travel-pass/
https://www.iata.org/en/programs/passenger/travel-pass/
www.github.com/DP-3T/documents
www.github.com/DP-3T/documents
https://arxiv.org/abs/2005.08922
https://arxiv.org/abs/2005.08922
https://doi.org/10.1109/TEM.2020.3019033.
https://doi.org/10.1109/TEM.2020.3019033.
https://www.businesstraveller.com/business-travel/2021/02/28/emirates-to-create-digital-health-pass-for-passengers/
https://www.businesstraveller.com/business-travel/2021/02/28/emirates-to-create-digital-health-pass-for-passengers/


travel/2021/02/28/emirates-to-create-digital-health-pass-for-
passengers/

15. Brown RC, Kelly D, Wilkinson D, et al. The scientific and
ethical feasibility of immunity passports. Lancet Infect Dis
2021; 21: 3.

16. The International Air Transport Association, (2021). “EU and
UK Digital Covid Certificates Recognized by IATA Travel
Pass”. Retrieved on Sept. 9, 2021, from https://www.iata.
org/en/pressroom/2021-releases/2021–08-19-012/

17. Tyagi N., Gangopadhyay S. and Kaur C. (2021). Vaccine
passport: a futuristic approach to combat the global spread
of COVID-19 pandemic. Front sHealth Inf, 10, 72.

18. Osama T, Razai MS and Majeed A. COVID-19 vaccine pass-
ports: access, equity, and ethics. Br Med J 2021; 373. doi: 10.
1136/bmj.n861

19. Pavli A and Maltezou HC. Infectious complications related to
medical tourism. J Travel Med 2021; 28: 1.

20. Wilford SH, McBride N, Brooks L, et al. The digital network
of networks: regulatory risk and policy challenges of vaccine
passports. Eur J Risk Regul 2021; 12: 393–403.

21. Mithani SS, Bota AB, Zhu DT, et al. A scoping review of
global vaccine certificate solutions for COVID-19. Hum
Vaccin Immunother 2022; 18(1): 1–12.

22. Urh B. Pandemics, immunization and tourism recovery.
Quaestus 2021; 18: 71–83.

23. Khatib AN, Carvalho AM, Primavesi R, et al. Navigating the
risks of flying during COVID-19: a review for safe air travel. J
Travel Med 2020; 27: 1–9. Google Scholar].

24. Mbunge E, Dzinamarira T, Fashoto SG, et al. Emerging tech-
nologies and COVID-19 digital vaccination certificates and pass-
ports. Public Health Pract (Oxford, England) 2021; 2: 100136.

25. The International Association of Privacy Professionals
(IAPP). (2020). “Privacy question for Covid-19 testing and
health monitoring”, Retrieved on Sept. 10, 2021, from
https://iapp.org/news/a/privacy-questions-for-covid-19-testing-
and-health-monitoring/

26. Bansal A, Garg C and Padappayil RP. Optimizing the imple-
mentation of COVID-19 “immunity certificates” using block-
chain. J Med Syst 2020; 44: 1–2.

27. Hasan HR, Salah K, Jayaraman R, , et al. Blockchain-based
solution for COVID-19 digital medical passports and immun-
ity certificates. IEEE Access 2020; 8: 222093–222108.

28. Khubrani MM and Alam S. A detailed review of blockchain-
based applications for protection against pandemic like
COVID-19. Telkomnika 2021; 19: 1185–1196.

29. The Emirates Group. (2021). “Emirates becomes first airline
to implement IATA Travel Pass across six continents”,
Retrieved on Sept. 28, 2021, from https://www.emirates.
com/media-centre/emirates-becomes-first-airline-to-implement-
iata-travel-pass-across-six-continents/

30. Tawakkalna. (2021). “Tawakkalna Application Guideline”,
Retrieved on Sept. 11, 2021, from https://ta.sdaia.gov.sa/en/index

31. General Authority of Civil Aviation. (2021). “SDAIA and
GACA sign an operational protocol agreement for areas of
joint cooperation”, Retrieved on Sept. 11, 2021, from
https://gaca.gov.sa/web/en-gb/news/19-august-2021

32. Saudi Data and AI Authority. (2021). “Digital Health
Passport”, Retrieved on Sept. 22, 2021, from https://sdaia.
gov.sa/?Lang=en

33. Davis FD. “Perceived usefulness, perceived ease of use, and
user acceptance of information technology. MIS Q 1989;
13: 319–340.

34. Chen Y, Lin Y, Yeh R, et al. “Examining factors affecting
college students’ intention to use web-based instruction
systems: towards an integrated” model. Turk Online J Educ
Technol 2013; 12: 111–121.

35. Petter S, DeLone W and McLean ER. Information systems
success: the quest for the independent variables. J Manage
Inf Syst 2013; 29: 7–62.

36. Adeyemi IO and Issa AO. Integrating information system
success model (ISSM) and technology acceptance model
(TAM): proposing students’ satisfaction with university
Web portal model. Rec Lib J 2020; 6: 69–79.

37. Martono S, Nurkhin A, Mukhibad H, et al. “Understanding the
employee’s intention to use information system: technology
acceptance model and information system success model
approach. J Asian Finance Econ Bus 2020; 7: 1007–1013.

38. Wu HY, Lin CC, Li O, et al. A study of bank customers’ per-
ceived usefulness of adopting online banking. Global J Bus
Res 2010; 4: 101–108.

39. Ahn T, Ryu S and Han I. The impact of Web quality and play-
fulness on user acceptance of online retailing. Inf Manage
2007; 44: 263–275.

40. Chen RF and Hsiao JL. An empirical study of physicians’
acceptance of hospital information systems in Taiwan.
Telemed e-Health 2012; 18: 120–125.

41. Cabeza-Ramírez LJ and Sánchez-Cañizares SM. Exploratory
analysis of the connections between acceptance of the COVID
health passport and intention to travel: the case of Spain.
CurrIssues Tourism 2022; 25: 1871–1875.

42. Velicia-Martin F, Cabrera-Sanchez JP, Gil-Cordero E, et al.
Researching COVID-19 tracing app acceptance: incorporat-
ing theory from the technological acceptance model. PeerJ
Comput Sci 2021; 7.

43. Hair JF, Anderson RE, Babin BJ and Black WC.
Multivariate data analysis: A global perspective. Prentice
Hall, 2010, Vol. 7.

44. Karacic J, Zanetti M and Marusic A. How difficult it was to
acquire COVID digital certificate in summer 2021: response
of EU national contact points for cross-border health care.
Travel Med Infect Dis 2022; 48: 102347.

45. Cohen P, West SG and Aiken LS. Applied multiple regres-
sion/correlation analysis for the behavioral sciences.
Psychology Press. 2014.

46. OrCK,KarshBT, SevertsonDJ, et al. Factors affecting home care
patients’ acceptance of a web-based interactive self-management
technology. J Am Med Inform Assoc 2011; 18: 51–59.

47. Machdar NM. The effect of information quality on perceived
usefulness and perceived ease of use. Bus Entrepreneurial
Rev 2019; 15: 131–146.

48. Jakobsen M and Jensen R. Common method bias in public
management studies. Int Public Manag J 2015; 18(1): 3–30.

Samha et al. 15

https://www.businesstraveller.com/business-travel/2021/02/28/emirates-to-create-digital-health-pass-for-passengers/
https://www.businesstraveller.com/business-travel/2021/02/28/emirates-to-create-digital-health-pass-for-passengers/
https://www.iata.org/en/pressroom/2021-releases/2021&ndash;08-19-012/
https://www.iata.org/en/pressroom/2021-releases/2021&ndash;08-19-012/
https://www.iata.org/en/pressroom/2021-releases/2021&ndash;08-19-012/
https://doi.org/10.1136/bmj.n861
https://doi.org/10.1136/bmj.n861
https://iapp.org/news/a/privacy-questions-for-covid-19-testing-and-health-monitoring/
https://iapp.org/news/a/privacy-questions-for-covid-19-testing-and-health-monitoring/
https://iapp.org/news/a/privacy-questions-for-covid-19-testing-and-health-monitoring/
https://www.emirates.com/media-centre/emirates-becomes-first-airline-to-implement-iata-travel-pass-across-six-continents/
https://www.emirates.com/media-centre/emirates-becomes-first-airline-to-implement-iata-travel-pass-across-six-continents/
https://www.emirates.com/media-centre/emirates-becomes-first-airline-to-implement-iata-travel-pass-across-six-continents/
https://www.emirates.com/media-centre/emirates-becomes-first-airline-to-implement-iata-travel-pass-across-six-continents/
https://ta.sdaia.gov.sa/en/index
https://ta.sdaia.gov.sa/en/index
https://gaca.gov.sa/web/en-gb/news/19-august-2021
https://gaca.gov.sa/web/en-gb/news/19-august-2021
https://sdaia.gov.sa/?Lang=en
https://sdaia.gov.sa/?Lang=en
https://sdaia.gov.sa/?Lang=en

	 Introduction
	 Literature review
	 Digital contact-tracing applications
	 Digital health passport, technology used, �and its global applications
	 Digital health passport service in Saudi Arabia

	 Methodology
	 Research hypotheses
	 Data collection
	 Description of the questionnaire


	 Analysis and results
	 Reliability analysis
	 Validity test
	 Demographic characteristics
	 Demographic characteristics
	 Perceived ease of use
	 Perceived usefulness
	 Information quality
	 Service quality
	 Net benefits

	 Test of structural model

	 Discussion
	 Future work
	 Conclusion
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


