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Abstract: Background: The study investigates patients' use of eHealth services, awareness of the availability of
these services, and their intention to use them in primary care. It also examines patient characteristics and
factors that influence their use. Methods: A cross-sectional design using questionnaire were conducted. Based
on the unified theory of acceptance and use of technology (UTAUT), participants rated the two most common
services. Descriptive analyses and linear correlation analyses were performed. Simple linear regression was
conducted identify factors influencing participants' intention to use eHealth services. Results: 1203 participants
were surveyed and their’ ages averaged 43.7 years. Participants usage rates varied, with the lowest at 2.4% for
measuring vital signs and the highest at 47.4% for booking appointments. Intentions to use services ranged
from 22.5% for video consultations to 46.6% for prescription refill requests. Approximately 20% of respondents
were unaware of each service's availability. Positive associations were found between all constructs and the
intention to use online services, with younger age being the most significant factor. Conclusions: Use of and
intentions to use eHealth services varied greatly. Participants were often unaware of the availability of services.
Promoting the availability and benefits of eHealth services could enhance patient engagement in primary care
settings.
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1. Introduction

The potential applications of internet and communication technologies for healthcare (eHealth)
in primary care settings are being increasingly recognized, particularly their potential to improve
access to general practice and medical data. The Saudi Arabia 2030 vision makes a transition towards
eHealth provision one of its key targets [1,2], and recognizes its potential to improve the quality and
accessibility of care and empower patients [3]. Saudi Arabia is a leading country in the field of eHealth
among the Gulf countries. Saudi Arabia leads in the percentage of households with an Internet
connection and broadband connection and has the highest percentage of people who are regular
Internet users and who use eGovernment services. Recent published reviews examined the current
status and progress of eHealth applications in Saudi Arabia [2,4,5] and found that eHealth services
have been implemented in primary care centers (PCs). Most PCs offered at least one or two eHealth
services to their patients by which they could contact their doctors or the general practice, such as
booking an online appointment or asking healthcare professionals a question.

Such a transition towards eHealth is anticipated to lead to higher efficiency, better care quality
and improved patient satisfaction [6—12]. The use of internet-based messaging systems, for instance,
has been found to reduce in-person visits, to aid communication between patients and their
healthcare providers, and to be received favorably by patients, who find such systems helpful and
convenient to use [11,13,14]

Despite these potential benefits of eHealth, research has found that such services are yet to
become a routine part of healthcare systems, and that patients do not routinely use or accept them
[15-17]. In the Saudi context, Alshammari has found that uptake of such systems in healthcare
settings is slower than predicted, despite the emphasis the government has placed on their
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implementation [2]. Lack of awareness of the application of eHealth services among main users
including patients could be considered a factor affecting this low uptake. Patients’ lack of intention
to use such technologies also has been proposed as another possible reason for this slow uptake
[2,7,18]. It is essential to gain insights into patients” actual use and intention toward using to improve
adoption and use of such services.

To understand how willing patients are to use a particular eHealth service, several factors have
to be considered, which may be social, psychological and/or physical, in addition to patients’
particular needs [15]. Understanding these factors can also help improve the adoption and use of
such services in the future [15].

The technology acceptance model (TAM) is considered the most robust means to assess
acceptance of a new technology [19]. According to the TAM model, potential users' beliefs about
perceived usefulness and ease of use are the main factors that can predict users' intention to use a
given technology [19].  Subsequent studies have extended TAM to incorporate additional
constructs, most notably the unified theory of acceptance and use of technology (UTAUT), which
adds two further constructs: social influence and facilitating conditions, as well as a range of social
factors that might influence intention to use [20]. A review by Or and Karsh (2009) suggests that the
influence of patient trust should be further explored, as this has been established as a reliable
predictor of acceptance outside of healthcare settings [15]. In addition, several other studies have also
emphasized the importance of considering patient attitudes towards and intention to use a new
technology [21]. This study therefore utilized the UTAUT model, along with considering trust and
attitude, to enhance the understanding of technology acceptance factors, as these have been
emphasized as important predictors of technology acceptance in previous research [15,21].

Despite the adoption of eHealth being prioritized internationally, there have been few studies
into patients’ intention to use such technologies in primary care globally [7,14], and none specifically
examining Saudi Arabia or the wider Gulf region [2,4,22]. Given the multiple potential benefits of
eHealth, it is important to invest in this topic. The aim of this research is therefore to investigate Saudi
patients” actual use and awareness of the availability of 7 key eHealth services in PCs and to examine
their intention to use such services. The second objective of the study is to explore what factors and
characteristics impact on patients’ intention to use eHealth patients” use of and attitude toward two
eHealth services: online appointment booking and asking a question via the care center website or
app. These were selected due to their relative simplicity and their potential for common adoption
within primary care.

2. Methods
Design and Participants

This research utilized a cross-sectional study design. Questionnaires were given to participants
in the main/biggest PC in Riyadh, the capital city of Saudi Arabia, and its largest population center.
The PC are open 24 hours per day, 7 days per week and treat patients from across the city.

Participants were recruited from Feb 2022 — Aug 2022, using systematic random sampling,
whereby the study researcher spoke with every third person who entered the waiting area at the PC
to assess their interest in participating and their suitability. The inclusion criteria were adults, aged
18 years and over, who had contacted their PCs at least once in the year prior to sampling. Prior to
their participation, participants’ informed consents were obtained. Ethical approval for conducting
this study was obtained (reference#21-518E).

According to statistics from the Saudi Ministry of Health (MOH), the number of Saudi visitors
to PCs in Riyadh City was 7,372,405. Given the size of this population the sample size was set at 385
participants, giving a confidence interval of 95%, a 0.05 alpha error, + 5% accuracy, and power of 80%.
This sample size was calculated using the Raosoft Sample Size Calculator. The target sample size for
this study, therefore, ranges from 600 to 1200 eligible people, ensuring a higher level of precision and
reliability in the findings.
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Measurements
Questionnaire

The questionnaire that was used to establish respondents’ actual use of eHealth and their
intention to use such services is derived from previous research, where it has been utilized
successfully [7,14]. It consists of 3 main sections: Participants’ characteristics; Use, Intention to use
and Availability of eHealth services; and Factors affecting their intention to use.

The questionnaire was translated into Arabic and then validated according to the WHO Process
of translation and adaptation of instruments.

Participants’ Characteristics

Data on participant characteristics were gathered, including their gender, age, education level,
geographical location within Riyadh, their internet use, and whether they rate the internet as difficult
or easy to use.

Use and Intention to Use and Availability of Internet Services

The questionnaire collected data on participants” actual use of eHealth, their awareness of the
existence and availability of such services, and their intention to use such services when
communicating with their healthcare providers about the following:

1) appointment booking using website/app; 2) receiving SMS appointment reminders; 3) asking
questions of healthcare professionals using website/app; 4) taking home measurements of vital signs
including blood pressure and weight, and sending these to a healthcare professional via website/app;
5) requesting repeat prescriptions via website/app; 6) accessing their medical data online; 7) video
consultation via the app/web.

Factors Influencing Intention to Use eHealth Services

To understand which factors influence the participants’ intention to use two eHealth services:
(1) appointment booking using website/app and (2) asking questions of healthcare professionals
using website/app, participant were asked to rate several items divided according to 6 subscales
based on the UTAUT model as well recommendations from studies by Or and Karsh (2009) and Spil
and Schuring (2006) [15,21]. These subscales were: effort expectancy, trust, attitude, facilitating
conditions, social influence, and performance expectancy.

Data Analysis

Descriptive analyses were used to calculate participant characteristics and to examine
participants’ actual use, intention toward using, and awareness of availability regarding the 7
eHealth services.

The strong correlations between the six subscales indicate strong multicollinearity (Table 2 and
Table 3). As a consequence, a multiple regression analysis is not possible. Instead, a simple linear
regression analysis was performed to explore how each subscale and the personal characteristics age,
gender and education level relate to the intention to use the two services.

3. Results

Out of 1650 participants approached, 1250 responded to the questionnaire. Among these 1250
respondents, 47 participants were excluded because they did not complete all of the questionnaire
items regarding their use, intentions and awareness of the internet services. Therefore, the total
number of participants included is 1203. Table 1 shows participant characteristics for the study
(n=1203).
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Table 1. Participants Characteristics (n=1203).

Mean (SD) or n (%)

Age in years 43.7(17.1)
Gender
Male 535(44.51%)
Female 668(55.5%)
Level of education
Low 479 (39.8%)
Medium 698 (58.0%)
High 26 (2.2%)
Internet usage (years)
<1 201(16.7%)
1-3 614 (51.0%)
>3 388(32.3%)

Use, Intention to Use, and Awareness of Availability of Internet Services

As shown in Figure 1, the use of most of the eHealth services (5 out of 7) was low. Very few of
the participants reported having measured their vital signs and sent the measurement to their health-
care professional (2.41%, 29/1203) or having accessed their medical data via app/web (5.74%, 69/1203).
A larger number of participants had undertaken a video consultation via the app in the past year
(8.56%, 103/1203), requested a prescription refill via app (9.56%, 115/1203) or received SMS reminders
about appointments (11.31%, 136/1203). The other two services were used more frequently. Booking
an appointment via app/web was the most frequently used (47.4%, 570/1203), followed by asking a
healthcare professional a question via the app (38.4%, 462/1203).

120%
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Figure 1. Percentage of participants use and their intention to use eHealth services.

Participants were also asked about their intentions to use eHealth services in the future, and
these results are also presented in Figure 1. The highest percentages of participants with a positive
intention were found for prescription refill requests (46.63%, 561/1203), measuring their vital signs
and sending the measurement (46.55%, 560/1203), followed by having access to medical data (42.31%,
509/1203) and receiving SMS appointment reminders (39.98%, 481/1203). Almost a third of
participants reported positive intentions regarding their future use of these services.

The proportion of respondents expressing a negative intention towards future eHealth use
ranged from 15.4% for online appointment booking to 35.41% for video consultations. For most
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services, more than one quarter of respondents said that they did not know whether they would like
to use Internet services in the future, ranging from 25.0% for prescription refill requests to 33.50% for
video consultations.

Figure 2 shows participants’ levels of awareness of the availability of each of the internet services
at their primary care center. Measurement and transmission of vital signs had the lowest level of
awareness (3.57%) whereas online appointment booking had the highest (58.3%). When asked which
services they thought were unavailable at their PC, 9.06% reported that online appointments were
not possible, and 75.06% reported that it was not possible to measure and share vital signs. Many
patients did not know whether any of these online services were available at their PC (around one
fifth of respondents for each service).
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Figure 2. Participants’ awareness of the availability of eHealth Services.

Relationship between Factors and Intention to Use eHealth Services

Table 4 presents the correlation between the constructs (effort expectancy, attitude, trust,
performance expectancy, social influence and, facilitating conditions) and the two selected eHealth
services. Correlations between both services and each of the studied constructs were statistically
significant, higher than or equal to r=.64 (P<.001). For the constructs that could influence intention to
ask questions via app or website, most coefficients were 0.80 or above, as shown in Table 2. In order
to assess the interrelatedness of the constructs, variance inflation factors (VIFs) were calculated. All
these VIF values were between 5 and 10, indicating strong multicollinearity.

For the constructs that influence participants’ appointment booking, 4 correlation coefficients
exceeded the value of 0.80: attitude and effort expectancy (r=.85), and facilitating condition (r=.82),
performance expectancy and attitude (r=.84) and facilitating condition (r=.80), each with a VIF value
between 5 and 10, indicating high multicollinearity. Consequently, the strong multicollinearity makes
multiple regression analysis impossible.
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Table 2. Matrix of linear correlations and variance inflation factor values between the independent
constructs that could influence intention to ask healthcare professionals, a question via app/website*

Asking healthcare professionals, a

. . , EE PE TR AT FC VIF value
question via app/website

Effort expectancy (EE) 1 7.3
Performance expectancy (PE) 0.84 1 8.1
Trust (TR) 0.82 0.81 1 6.1
Attitude (AT) 0.85 0.84 0.82 1 8.1
Facilitating Condition (FC) 0.82 0.87 082 0.82 1 7.6
Social Influence (SI) 0.84 0.85 0.81 0.87 0.84 8.2

2All results are found to be significant at the P<.01 level.

Table 3. Matrix of linear correlations and variance inflation factor values between the independent
constructs that could influence intention to book Appointment booking using website/app?.

Appointment booking using

. EE PE TR AT FC VIF value

website/app
Effort expectancy (EE) 1 5.7
Performance expectancy (PE) 0.75 1 5.5
Trust (TR) 0.70 0.72 1 4.3
Attitude (AT) 0.85 0.84 0.70 1 5.1
Facilitating Condition (FC) 0.70 0.79 074 0.78 1 5.7
Social Influence (SI) 0.72 0.76 0.64 0.78 0.74 5.1

2All results are found to be significant at the P<.01 level.

Table 4 presents the simple linear regression analysis results. Each of the studied constructs
(effort expectancy, attitude, trust, performance expectancy, social influence, and facilitating
conditions) was significantly associated with intention to book appointments via app and to ask
healthcare professionals questions via an app/website. For asking healthcare professionals online
questions, the R ranged from 0.34 for trust and facilitate condition to 0.45 for performance expectancy.
The R for booking appointments via the app/web ranged from 0.24 for trust to 0.36 for attitude.

The characteristics of participants, age, and internet usage showed a significant correlation with
intention to use booking online appointment and asking healthcare professionals questions via app
or a website. The R for age were 0.48 and 0.56, respectively and the R for Internet usage were 0.28
and 0.21 respectively. In Table 4, the analysis reveals that all six subscales have significant correlations
with the intention to use the services, but also that age is the main explaining variable

Table 4. Simple linear regression of constructs and characteristics with intention toward using
booking appointment planning and asking questions via app/website?.

booking appointment planning asking questions via app/website

Independent Variable R Unstandardized B P R Unstandardized B P
Effort Expectancy 0.30 0.20 0.001 0.42 0.24 0.001
Performance Expectancy 0.32 0.20 0.001 0.45 0.25 0.00
Trust 0.24 0.15 0.014 0.34 0.19 0.001
Attitude 0.36 0.23 0.001 0.40 0.23 0.001
Facilitating condition 0.26 0.17 0.007 0.34 0.19 0.001
Social Influence 0.31 0.20 0.001 0.42 0.23 0.001
Gender 0.13 -0.11 0.18 0.17 -0.13 0.08
Age 0.48 -0.01 0.001 0.56 -0.02 0.001
Level of education 0.16 -0.12 0.105 0.15 -0.096 0.13
Internet usage 0.28 0.18 0.003 0.37 0.21 0.001

2 All constructs and characteristics had a significant association with intention to use both services, except for
level of education and gender.
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4. Discussion

Participants” use of and intention to use eHealth services to contact healthcare professionals
varied greatly between each of the services studied. Online appointment booking was used most
frequently (47.4%) while measuring vital signs and sending the measurement to the health-care
professional was least frequent (2.4%). Participants who had not used these services at least once in
the past year expressed differing positive intentions towards using them in future, ranging from
46.6% for prescription refill request via app/web and measuring vital signs and sending them to the
healthcare professionals to 22.5% for video consultation. Many participants (around a fifth for each
service) did not know whether these services were available at their PC center. The study also
investigated the participant characteristics and other factors that could influence participants’
intention to use eHealth services to communicate with their primary care center. Several of the
studied constructs exerted a significant influence on participants’ intention to use online appointment
booking: effort expectancy, performance expectancy, trust, attitude, facilitating conditions, social
influence, the characteristics of age, and internet usage. However, the age is the main explanatory
variable. Given the relatively small number of participants who reported not knowing about their
intentions, combined with the relatively high correlations between the constructs measured, the
findings suggest that study respondents had clear and consistent views regarding the use of eHealth
services.

Although the findings of previous research [14,16] indicate that the use of eHealth services is
low, the present study found them to differ from one service to another. One reason for this variance
may be that Saudi people were urged to use these services during COVID-19 lockdown [23,24],
resulting in greater familiarity with these services and their ease of use [1]. Moreover, the Ministry of
Health (MOH) has also encouraged patients to book appointments via an app to reduce their waiting
time and to serve them quickly, and to ask a doctor a question via app/website when no appointments
are available) [1,25]. These drives could explain why these two services are used more than the others.

Our study confirms the findings of previous research, which has concluded that often patients
do not know about the existence of eHealth applications or they are not aware of the possibilities of
these applications [2,26]. Participants’ lack of knowledge about service availability will inevitably
influence their usage. In the current study, only 10% of respondents thought that it was possible to
ask questions of healthcare professionals online, and many replied that they did not know or that
eHealth services were not available when asked about the availability of these eHealth services,
despite these being available at a large proportion of primary care centers [3,23]. Patients” awareness
and use of eHealth services has greatly increased following the COVID-19 pandemic [27,28] with one
study reporting that the number of online medical consultations in China was 20 times greater in
2020 than in the previous year [29]. However, many of the eHealth solutions implemented in Saudi
Arabia during this time were temporary, and have been replaced with new ones that patients may
not know. Mair et al (2015) highlighted in their review the importance of communicating the
purposes, benefits and values of eHealth services to prospective users as a way to improve the
implementation of eHealth solutions, further indicating that lack of awareness was likely to have
influenced respondents’ use and intentions in the present study [30].

Although all of the studied constructs were found to exert influence over participants” use of
and intention to use eHealth services, most of the independent constructs exhibited high correlations.
A previous study (in the Dutch context) has applied the UTAUT model to examine participants’
intention to use eHealth services [14], finding moderate to high correlations between constructs,
similar to the present study. On the other hand, a few studies have utilized a modified version of the
UTAUT model to examine patient’s attitudes towards internet services for patient self-management,
and did not report high correlations between independent constructs [15,31,32]. A current research
indicated that culture plays a key role on the strength of the relationships among the model constructs
[33].

Patient characteristics have been shown to influence their intention to use eHealth services, and
this relationship has been well studied [34,35]. The results of the present study show that older
participants, and those who reported greater difficulty with internet use in general also expressed


https://doi.org/10.20944/preprints202408.0427.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 August 2024 d0i:10.20944/preprints202408.0427.v1

more negative intentions regarding eHealth. Most previous studies have reported the same patterns
[36,37]. Whereas it has been suggested by some researchers that the association between age and
technology usage will become less pronounced as this population develops greater familiarity with
internet communication technologies [31], a study by Heart and Kalderon (2011) found that greater
adoption of ICT among older participants did not necessarily translate into greater adoption of
eHealth services [38]. Among their study population, the most commonly reported reason not to use
eHealth services was that they were perceived to be unnecessary, underscoring the importance of
communicating the potential benefits of these technologies [14].

Strength and Limitation

A strength of this study is that it is the first to investigate participants’ use of and intention to
use eHealth services in the context of Saudi Arabia and the wider Gulf Region, therefore providing
essential evidence regarding participants’ engagement with these technologies in PC settings.
Secondly, a high number of participants (n=1203) between 18 and 74 years of age participated. The
findings of the study may have only limited generalizability, but could provide insights into other
cultures and contexts similar to Saudi Arabia and the Saudi Ministry of Health.

The questionnaire used in this study was adopted from a previous study, where it was designed
to gather data on participants’ intention to make appointments and ask questions online based on the
validated UTAUT model. The trust and valuation subscales were not validated, as the intention was
not to produce a new validated model predicting patients” intentions, nor are the factors included
claimed to be the only ones informing participants” intentions to use these services. Instead, the study
investigated possible factors influencing the general population’s intentions by using predictors
suggested in previous research.

5. Conclusions

The present study found use of and intention to use eHealth services to vary greatly among this
study population, depending on the specific service examined. Participants’ awareness of the
availability of services was generally limited, which would inevitably influence their use and
intentions. While a substantial proportion of respondents expressed positive future intentions, many
participants reported an unwillingness to use eHealth services. The findings indicate that greater
information regarding the availability and benefits of eHealth services could play a key role in
promoting greater engagement with eHealth services in this and other primary care settings.
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