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Abstract: This study aimed to examine the role of internet access, social influence, facility access, and cost 
concerns on E-health adoption in Saudi Arabia with moderating role of E-health literacy. Saudi citizens were 
the targeted population of this study. To fulfill the objectives of this study, quantitative research methods 
with a cross-sectional technique were applied. A self-administrative survey was employed with a 
questionnaire to collect the data. This study used the purposive sampling method for the collection. Structure 
equation modeling was applied by using Smart PLS 3 to analyze the data. The findings of the current study 
show that internet access, social influence, and facility access have significant and positive effects on E-health 
adoption. Cost concerns have a significant and negative influence on the Adoption of E-Health Management 
services. Results revealed that E-health literacy has a significant and positive moderating role in the 
association of internet access, facility access, and cost concerns on E-health adoption. Results of this study 
contribute to the body of literature by finding that internet access, social influence, facility access, and cost 
concerns have a significant effect on the Adoption of E-Health Management services and E-health literacy is 
essential to improve the Adoption of E-Health Management services. 
 
Keywords: E-health adoption, E-health literacy, internet access, social influence, facilities access, cost concerns. 

 
1. Introduction and Background of the Study 
 
Electronic health has become a new concept of service delivery in healthcare by consolidating technology, 
commerce, and health (Pagliari et al., 2005). Telemedicine is an applied example of E-health that is 
categorized into three aspects likely health in our hands, permitting data for health, and making health-
associated interactions (Basheer, Raoof, Jabeen, & Hassan, 2021; Greenhalgh et al., 2017). E-health platforms 
are useful for the monitoring of individuals' health or in a blended care environment. A blended platform in 
the E-health care environment refers to the online collaboration among individual patients and professionals 
associated with healthcare services (van Zelst et al., 2021). Similarly, remote vital signs monitoring enabled 
the full potential of E-health platforms with the support of increasing demand for moveable monitoring 
equipment generally in the last ten years and particularly after the eruption of the COVID-19 pandemic 
(Basheer, Siam, Awn, & Hassan, 2019). Now, consumer healthcare behavior is changing from a reactive 
hospital-centered approach towards a proactive individual-centered approach that focuses on the early 
discovery and cure of illnesses with personalized health services (Zhao, Yang, & Wong, 2018). After the 
outbreak of CVID-19, the scope of telemedicine has increased remarkably. With the recognition of 
telemedicine among the patients as well as service providers, E-health platforms are grown widely. 
 
However, studies that address the association of medical practitioners’ attitudes and the perceived utility of 
E-health platforms are very few. Over time, E-health market platforms are becoming more competitive that 
enabling developers of E-health platforms to review and add more important components for making them 
more profitable to medical service providers. In this study, researchers intend to explore the impact of E-
health platform features in the relation of attitude towards E-health platforms and the perceived E-Health 
platforms utility. In addition, E-Health is associated with the software application that incorporates process, 
methods, and information delivery mechanisms in assisting e-healthcare practices. Moreover, it helps in the 
management and communication of information in a healthcare system that ultimately provides better 
performance of healthcare professionals while making practice and improved health of a patient. Accordingly, 
Varshney, Allahloh, and Sarfraz (2019) described E-Health as the adoption and implementation of 
“Information and Communication Technology (ICT)” while performing various activities included in the 
healthcare system. The range of these activities incorporates all of the information such as information 
regarding the hospital, workers, billing, payment information, and historical record of the patient in the 
contemporary context. 
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It also includes internet usage to store, transform, and apply information associated with health. In extension, 
the E-Health concept has a much wider scope that includes the digitalization of numerous activities and 
methods of healthcare from primary to advanced services level that introduces new terms of e-appointments, 
e-records, e-delivery, e-billing, and e-payments. Although, there are numerous implications of ICT in the 
sector of healthcare, however, this study only focuses on the basic e-Health facilities offered by the clinics 
such as e-appointment, and e-payments, and e-billing because they are easy and feasible for patients to use. 
With the help of these basic services, communication among patients and health care service providers 
become time-saving and easy. In this study, researchers integrate ECM with the Technology Acceptance 
Model (TAM) for the identification of essential factors. Based on this tradition, this study focus on the 
integration of security and privacy perceived as an important element of post-adoption behavior to 
comprehend the e-Health facilities (Wong, 2018). In the literature, previous studies included PPS as 
background in the study of post-adoption consumer behavior while adopting different e-services that include 
e-banking and e-management. 
 
In addition, this research also incorporates perceived trust which exceptionally influences E-health adoption. 
For this reason, this research anticipates that role of these two additional variables will be significantly 
important while predicting the post-adoption behavior of e-Health. In the literature, evidence found that 
health education positively influences healthy lifestyle behavior (Sumaedi & Sumardjo, 2020). For this 
purpose, the internet is one of the communication channels that provide health education. Internet usage 
carries various advantages for public health education activities extensively (Aziz, Zulkifli, & Rahardjo, 2016; 
Sumaedi & Sumardjo, 2020; Sumaedi, Sumardjo, Saleh, & Syukri, 2021; Yuan, Ma, Kanthawala, & Peng, 2015). 
Previously, many researchers found that there is a research gap regarding internet usage for health purposes. 
Following this, Alhuwail and Abdulsalam (2019) evaluated the purpose behind attaining health information 
from the internet and the extent of social media use in searching information regarding health in the context 
of Kuwait. They conclude that the most common reason for getting health information from the internet is 
that it is perceived to be more informed and interested. However, the amount of health information explored 
through social media is limited. 
 
With the population of Taiwanese students, Du, Liu, Cai, Hu, and Dong (2020) studied the association among 
personal features, E-Health knowledge, and healthy lifestyles where they conclude that personal 
characteristics and E-Health literacy have a significant influence on a healthy lifestyle. Similarly, Mitsutake, 
Shibata, Ishii, and Oka (2016) evaluated the same association of E-Health literacy towards healthy lifestyle 
behavior by taking Japanese adults as the population of the study. They conclude that E-Health literacy 
significantly affects healthy lifestyle behavior. Moreover, Ashraf (2020) evaluated the elements that influence 
E-Health literacy and the use of web 2.0. In their study, they found that E-Health literacy perceives influence 
from age, qualification, and number of internet equipment. Web 2.0 uses for health purposes are affected by 
gender, qualification, and the number of internet devices used to access it. In their study, Kim, Yoo, Hwang, 
and Cho (2019) evaluated the components that have an impact on the attitude of consumers using Internet 
health portal and their behavioral purposes for using “health information technology (HIT)”. Meanwhile, they 
empirically establish that attitude of users and behavioral intentions are importantly influenced by the 
anticipated hazard, practicality, and friendly use. 
 
In addition, they concluded that health position, health concerns, and beliefs, personal values, HIT elements, 
and HIT self-efficacies indirectly influence the attitude and behavioral intentions of users. According to the 
literature, numerous factors affect the use of the internet for health purposes. Primarily, internet search 
behavior that indicates the health literacy of an individual influences internet usage for health purposes. 
Additionally, other studies found that the use of the internet for health is subjective to factors including social 
inspirations (M. Al-Azzam & Alazzam, 2019; Khasawneh, Nusair, Arabyat, Karasneh, & Al-Azzam, 2021), 
access to internet facilities (Al-Azzam & Alazzam, 2019; Khan, Xitong, Ahmad, & Shahzad, 2019) and personal 
enthusiasm (Yuan et al., 2015). Besides this, numerous researchers concluded significant influence of 
perceived health information on the internet regarding the use of the internet for health (Boland, Juntunen, 
Kim, Adams, & Navarro, 2019; Dahleez, Bader, & Aboramadan, 2020; Yu et al., 2021). Moreover, the perceived 
threat of ailment also significantly impacts internet usage with the purpose of health (Ahadzadeh, Sharif, Ong, 
& Khong, 2015; Koivumäki et al., 2017; Mattila, Koivumäki, Caldwell, & Semini, 2017). In the literature, 
researchers conducted studies regarding internet usage for health purposes but still. 
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Some research gaps prevail first, no research model exists that at the same time evaluate the influence of 
internet access behavior, social inspiration, access of internet facility, and cost considerations for purposes of 
health. Next, hedonic consumption theory states that motivation includes two kinds of motivations i.e. 
hedonic and utilitarian motivation (Hirschman & Holbrook, 1982). While using the internet by someone, both 
kinds of motivations may be there. In addition, both of these kinds of motivations may have dissimilar effects 
on the use of the internet. However, no research in the literature evaluates the influence of motivation 
considering utilitarian and hedonic motivation distinctively. Then, the social influence model explains that 
social influence encompasses two kinds of norms i.e. descriptive and injunctive norms (Bossuyt, Pouillon, 
Bonnaud, Danese, & Peyrin-Biroulet, 2017). In the prevailing studies regarding the use of the internet for 
health meanings, research is dominated by the injunctive norms of social influence. In contrast, descriptive 
kind of norm may have a more significant influence on the use of the internet for health reasons (Yan, 
Basheer, Irfan, & Rana, 2020; Yuan et al., 2015). Still, this research gap is not comprehensively addressed by 
the researchers. By considering this research gap, researchers in this study intended to evaluate the influence 
of internet searching behavior, social influence, and access of internet facilities, and cost concerns on E-health 
adoption in the Saudi Arabian context with the moderating effect of E-health literacy. 
 
2. Literature Review 
 
Adoption of E-Health Management: With the rapid and increasing use of internet-based ICT in various 
areas, it has become an important topic of research (Ahadzadeh et al., 2015; Alhuwail & Abdulsalam, 2019; 
Leung & Chen, 2019). Social interventions are also guided by the use of the internet to change behavior 
regarding a healthy lifestyle (Lee, Le, Lal, Engel, & Mihalopoulos, 2021; Yu et al., 2021). Internet usage is 
described by the researchers as actions of individuals while using the internet for certain activities including 
accessing or sharing content (Alhuwail & Abdulsalam, 2019; Bol, Helberger, & Weert, 2018; Klinger et al., 
2015; Vázquez et al., 2018). Accordingly, the use of the internet for health purposes can be described as 
activities of individuals while using the internet for certain actions that facilitate his or her health including 
searching or communicating contents associated with health. Furthermore, behavior elements contain 
cognitive, emotional, conative, and spiritual elements. Aziz et al. (2016) differentiate these actions from the 
other three elements of behavior evaluation. Research of Sumaedi and Sumardjo (2020) is followed by this 
study because that there can be a difference among the influencing actions as compared to the factors that 
influence other components of behavior. 
 
Use of internet in various fields is studied by the numerous researchers (Alhuwail & Abdulsalam, 2019; Bol et 
al., 2018; Korkmaz Aslan, Kartal, Turan, Taşdemir Yiğitoğlu, & Kocakabak, 2021; Lee et al., 2021). In general, 
the use of the internet is measured by the frequency of internet usage for particular activities (Alhuwail & 
Abdulsalam, 2019; Bol et al., 2018; Dashti, Peyman, Tajfard, & Esmaeeli, 2017; Hoque & Bao, 2015). Hence, 
more often a person searches for his activities on the internet, the level of internet usage increases. 
Concerning the consumption of the internet for health reasons, the use of the internet is also measured by the 
rate of internet usage. Mostly, researchers measure the level of internet usage for health purposes by 
considering the searching rate of the internet (Bol et al., 2018; Van Deen et al., 2016). In addition, some 
researchers use the measurement of internet usage by considering the searching frequency of the internet as 
well as other activities on the internet (Mattila et al., 2017) divides into three classes namely health caring, 
material searching regarding health, and sharing its information. For this study, the second method is opted 
because of two reasons. Firstly, the advancement of ICT has made internet channels appropriate for obtaining 
health data and other associated events (Asada, Basheerb, Irfanc, Jiangd, & Tahir, 2020; Zimmerman & Shaw 
Jr, 2020). 
 
Domínguez-Mayo et al. (2015) stated that E-Health includes e-health care, e-health material, e-health 
business, e-health communication, and e-health platform. Secondly, multiple social media platforms are there 
that enable users to collaborate and communicate information regarding health (Tennant et al., 2015). 
Alternatively, this method allows users to use the internet for more than one purpose at the same time. By 
considering this, this research measures the use of the internet for health reasons by considering the 
searching regularity of health information, use of health sessions, and sharing of information regarding health 
on the internet. By integrating findings of previous studies regarding the use of the internet with the theories 
namely “Theory of Planned Behavior” (TPB) (Ajzen, 2020), “Health Belief of Model” (HBM) (Abraham & 
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Sheeran, 2015), “Hedonic Consumption Theory” (Saeed, Yang, & Sinnappan, 2009), and “Unified Theory of 
Acceptance and Use of Technology” (UTAUT)(Venkatesh, Thong, & Xu, 2012), researchers proposed in this 
research that use of the internet for health purposes is influenced by the many factors. These factors consist 
of internet access behavior that includes purpose, approaches and information, cost concerns, factors of social 
influence that include injunctive and descriptive norms, access to the facility, factors of motivation including 
hedonic and utilitarian motivation and perceived e-information regarding health. 
 
Hypotheses Development 
 
Internet Access Behavior: The digital divide phenomenon is among the topics that are commonly discussed 
(Van Deursen & Van Dijk, 2019). This phenomenon represents a difference in internet access among 
individuals. Internet access is defined by the researchers as a state that facilitates users to utilize the internet 
(Van Deursen & Helsper, 2015b). In general, researchers are agreed upon the two kinds of internet access are 
access linked with the internet facilities and access linked with the behavior of individuals(van Laar, van 
Deursen, van Dijk, & de Haan, 2019). Rahardjo, Lubis, and Harijati (2016) state that access linked with the 
behavior of individuals is termed as Internet access behavior. Moreover, Mulyadi, Rahardjo, and Basuki 
(2016) described that Internet access behavior consists of cognitive, conative, and affective components. 
Alternatively, it includes knowledge, attitude, and intention of an individual behind internet use. This is in line 
with the studies of Van Deursen and Van Dijk (2019) and van Laar et al. (2019). 
 
Here, knowledge refers to the vision possessed by an individual regarding the use of the internet (Rahardjo et 
al., 2016). Furthermore, attitude is concerned with the spirits of an individual concerning the internet and its 
use (Ajzen, 2020; Rahardjo et al., 2016; Raoof, Basheer, Shabbir, Ghulam Hassan, & Jabeen, 2021). 
Furthermore, the intention is concerned with the tendency of using the internet by someone (Maringer et al., 
2018). For the two reasons, this research considers internet access behavior as knowledge, attitude, and 
intention of an individual. Firstly, it is proved in the literature that these three components are concerned 
with the use of the internet (Sumaedi & Sumardjo, 2020). Secondly, behavior associated with health that is 
shaped by the knowledge, attitude, and intention have a greater tendency of sustainability (Petty, Briñol, & 
Tormala, 2002). Based on the above discussion, hypotheses are formed as under:  
Hypothesis 1: Internet access behavior has a significant influence on the Adoption of E-Health Management. 
 
Social Influence: Social influence (SI) is concerned with the perception of patients that how their associates 
believe about E-health adoption (Venkatesh et al., 2012). The idea behind the SI is that the behavior of an 
individual is motivated by the perception of how others will recognize him/her after using services of E-
health. Accordingly, friends, families, and groups in society may influence the decision of a user towards E-
health (Nkosi & Mekuria, 2010; Quaosar, Hoque, & Bao, 2018). In the opinion of Al-Khowaiter, Dwivedi, and 
Williams (2015), SI is pertinent to the E-health services because of the reason that interaction towards E-
health is potentially evaluated by others in social life and that influential groups shape the intention of 
technology adoption (Nadri, Rahimi, Afshar, Samadbeik, & Garavand, 2018). Studies on the information 
systems concluded a significant association of SI and adoption of E-Services (Nadri et al., 2018; Y. Sun, Wang, 
Guo, & Peng, 2013). Illustratively, Sun and Tang (2011) determined that SI shapes the behavioral intention of 
using services regarding E-health. 
 
Ciranka and van den Bos (2021) further found that there is an association between the relation of SI and 
behavioral intention of users of health care digital information applications. While studying this relation, 
there are two groups of scholars with two different points of view. First, social influence is guidance given 
from those people that are admitted significant for someone while taking some decision (Al-Azzam, Alazzam, 
& Al-Manasra, 2019; Duarte & Pinho, 2019; Khatri et al., 2015). Moreover, this group of researchers considers 
as the injective norm of social influence while shaping behavior. According to the second stream, social 
influence is comprised of descriptive and injunctive norms (Pedersen, Grønhøj, & Thøgersen, 2015; Sharps & 
Robinson, 2017). As compared to the injunctive norm, descriptive norm describes the degree of importance 
for those who are considered significant by the person who is performing behavior particularly (Koenig-
Lewis, Marquet, Palmer, & Zhao, 2015; Sharps & Robinson, 2017). In this way, the injunctive norm is 
associated with the endorsements of important people while practicing a behavior by someone. 
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However, the descriptive norm is concerned with the practices made by those people who are related to 
behavior (Sun & Tang, 2011; van Zelst et al., 2021). Generally, studies associated with ICT and internet usage 
use injunctive norms in the evaluation of social influence (Al-Azzam & Alazzam, 2019; Murray & Schaller, 
2016; Yu et al., 2021). In contrast, some researchers highlighted that only injunctive norms are not enough for 
the social influence representation and they added descriptive norms too for the purpose (Bautista Jr, Jeong, 
& Pandey, 2020; Lazuras & Dokou, 2016). Social influence measured by using only injunctive norm may cause 
an insignificant effect of social influence on ICT (Yuan et al., 2015). Hence, this study incorporates both 
injective as well as subjective norms to evaluate social influence. The use of the internet can be subjective to 
the social influence according to UTAUT (Khatimah, Susanto, & Abdullah, 2019). Moreover, some of the 
researchers determined that usage of E-Health services is impacted by social influence (Al-Azzam & Alazzam, 
2019). Based on the above discussion, the hypothesis is formed as under:  
Hypothesis 2: Social influence has a significant influence on the Adoption of E-Health Management. 
 
Facility Access: In the literature, internet facility access and physical internet access are the terms that are 
often used in the same meanings (Pitchford et al., 2017). For the first time, this concept was recognized as the 
cause of internet usage level differences. From the perspective of theory, this concept is the substitute of 
facilitating conditions concept prevailed in UTAUT. UTAUT states that the easiness of using the internet 
results in more internet use (Venkatesh et al., 2012). By defining internet access facility, it is the state of 
resources having an individual that facilitates the use of the internet (Van Deursen & Helsper, 2015a; Van 
Deursen & Van Dijk, 2019). These resources made easy access to the internet for users (Cajita, Hodgson, Lam, 
Yoo, & Han, 2018). More comprehensively, internet access facility comprises internet network availability, 
infrastructure to support this network, equipment of ICT, and required finance to meet these needs (Van 
Deursen & Van Dijk, 2019). Concerning this research, internet facility access contains ICT equipment 
availability required for usage of internet, finance required for internet usage, Wi-Fi networks, and electricity 
availability. According to UTAUT, the use of the internet is influenced by the internet access facility 
(Venkatesh et al., 2012). More specifically, some studies found that the use of e-networks for health purposes 
is associated positively with access to facilities (Duarte & Pinho, 2019). 
 
Facility access is the extent of a patient’s perception that a physical or technical organization prevails to 
facilitate E-Health usage. Bhattacherjee, Davis, Connolly, and Hikmet (2018) determined that support of 
infrastructure significantly play role in the usage of e-facilities. Further, it was concluded that facility access 
positively improves the behavioral intentions of clients for using smartphones to avail E-Health facilities 
(Boontarig, Chutimaskul, Chongsuphajaisiddhi, & Papasratorn, 2012; Rahimi, Nadri, Afshar, & Timpka, 2018). 
However, users are required to possess aptitude, information, and means essentially required for E-Health 
usage. Appropriate E-Health services usage is dependent on the accessibility of infrastructure and networks 
of organizations needed for better results. So, the degree of patient’s perception regarding infrastructure and 
network in the effective use of E-Health services may decide the use of e-services. In response to the lack of 
means and technical support, some of the users are reluctant to adopt these services. For this reason, it is 
expected that perceived resources facilitation has a positive impact on the intention of using E-Health. Based 
on the above discussion, the hypothesis is formed as under:  
Hypothesis 3: Facility access has a significant influence on the Adoption of E-Health Management. 
 
Cost Concerns: Cost concerns (CCs) are associated with the perceived degree of expenses that a patient 
recognizes while opting for E-Health likewise cost of equipment Ahuja and Khazanchi (2016) and its financial 
burdens. Behavioral decision theory Gong (2015) states that the cost-benefit ratio significantly impacts 
technology adoption. Meanwhile, if users of E-Health services presume that benefits from E-Health are more 
than its cost of investment, they will show a positive behavior towards E-health usage. Yarbrough and Smith 
(2007) have the opinion that cost elements are widely overlooked in the previous studies on the topic. 
Besides, Aydin, Özer, and Arasil (2005) paid to focus on the importance of switching costs on the loyalty of 
customers in their national indices of customer satisfaction. Although the Adoption of E-Health Management 
services results in better service delivery and increase clinical efficiency, the perceived cost of E-health 
technology is very high. In the overall E-health cost, not only devices cost include but it also includes 
development, configuration, transferring, and maintenance expenses (Hosseini, Fatemifar, & Rahimzadeh, 
2015). Moreover, learning costs may also be included in it because learning about the newly introduced 
services is required (Burnham, Frels, & Mahajan, 2003). 
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However, bad experiences of clients regarding slow speed, bad quality, pause, and missing links may lead 
users to dissatisfaction. Accordingly, the cost may be the deciding factor for customers for accepting E-health 
services. If the cost of a new E-health app is high in the perception of a patient, he/she will avoid its use. 
Consequently, the high cost of E-health value-added services negatively influences the intention of the 
customer in choosing that particular technology. Cheong and Park (2005) also conducted a study in the 
Korean context by incorporating the perceived cost element to examine the intention of using E-health 
services. According to some researchers, the cost associated with accessing, devices, and transactions charge 
importantly shapes the perception of users, and negative perception influences adoption of services 
negatively (Cheong & Park, 2005; Chong, Chan, & Ooi, 2012). Some of the studies in the literature also 
concluded that cost is a more significant element of deciding intention regarding the use of the internet as 
compared to privacy apprehensions (Lin, Lu, & Hsieh, 2011). Based on the above discussion, the hypothesis is 
formed as under:  
Hypothesis 4: Cost concerns have a significant influence on the Adoption of E-Health Management. 
 
E-Health Literacy: The E-health literacy (E-HL) concept is described as the capability of searching, exploring, 
understanding, and evaluating information regarding health by using electronic channels and implementing 
this acquired knowledge to resolve a health problem (Coşkun & Bebiş, 2015). Users of smartphones 
commonly search for health information or issues on their devices. Pew Research Centre conducted a survey 
and concluded that 62% of users of smart devices in the US search about health topics (Briones, 2015). 
Recent studies in the context of Saudi Arabia concluded that an increasing trend of internet and social media 
use for health information search (Alsahafi, Gay, & Khwaji, 2020; Mehmood, Ghani, Chen, & Alghamdi, 2019). 
For appropriate use of e-health services, essential e-HL abilities are needed that enable users to search and 
comprehend health information (Walsh et al., 2017). The transformation from a hospital-centric approach to 
a consumer-centric approach guides governments to stimulate healthcare provision cost reduction and 
inspire consumers to resolve health issues proactively (Koumakis et al., 2017; Vamos et al., 2019). This 
transformation also highlights the significance of healthcare education and training to the users (Alsahafi et 
al., 2020; Walsh et al., 2017). Therefore, e-HL is now becoming an important area of consideration for public 
health in response to the advancing HIT that enabled healthcare users with easy availability of health-
associated knowledge by using various media channels (Mackert, Mabry-Flynn, Champlin, Donovan, & 
Pounders, 2016). Electronic information sources are increasing rapidly that enable users to search, recognize. 
 
Obtain and implement concerning health information effectively with consumer-centric technologies 
specifically (Magsamen-Conrad, Dillon, Billotte Verhoff, & Faulkner, 2019). The main purpose behind the 
implementation of the national integrated system is to provide individuals more access to their health 
histories and to motivate them for participating more effectively in their health management (H. Kim & Xie, 
2017). Several studies found a significant association of e-HL with health technologies usage. Among the 
elements that create hurdles in the adoption of My Health Record, e-HL is also one of them in the Australian 
context (Walsh et al., 2017). Hence, the E-HL level influences the perception level of healthcare users 
regarding the effectiveness of E-Health services. People with a higher level of e-HL were found to be more 
positive about the Adoption of E-Health Management technologies because they consider it highly beneficial 
and ultimately help them in improving their overall health (Magsamen-Conrad et al., 2019). Based on the 
above discussion, the hypothesis is formed as under:  
Hypothesis 5: E-health literacy has a significant moderating role in the relationship between internet access 
and Adoption of E-Health Management.  
Hypothesis 6: E-health literacy has a significant moderating role in the relationship of social influence and 
Adoption of E-Health Management.  
Hypothesis 7: E-health literacy has a significant moderating role in the relationship of facility access and 
Adoption of E-Health Management.  
Hypothesis 8: E-health literacy has a significant moderating role in the relationship of cost concerns and the 
Adoption of E-Health Management. 
 
3. Methodology 
 
Data was collected by applying a survey questionnaire from the target population for analysis purposes. The 
Saudi residents were the population of the current study who used E-health applications for health purposes. 
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The current study examined the role of internet access, social influence, facility access, and cost concerns on 
E-health adoption in Saudi Arabia with moderating role of E-health literacy. The population of the current 
study is unknown because there is no database of those Saudi citizens who have used E-health applications. 
Therefore, this study employed purposive sampling for the collection of data. The quantitative research 
approach was applied and a survey with purposive sampling was initiated. The purposive sampling is 
employed because this sampling technique is adequate in these conditions (Ahmad Sabir, Mohammad, & 
Kadir Shahar, 2019; Park & Sullivan, 2009). Moreover, this sampling method is still suitable for the estimation 
of the literature-based model (M. F. Basheer, Hameed, Sabir, & Jehangir, 2019; Hameed, Waseem, Sabir, & 
Dahri, 2020). Based on the selected sampling technique, a total of 300 questionnaires were distributed, 
however, only 212 responses were obtained, out of 212 received responses 14 responses were incomplete. 
Incomplete questionnaires were not included in the analysis. The majority of the respondents were 25- 35 
years old with school education. The five-point Likert scale was applied with strongly disagree to strongly 
agree for the measurement of the variable. For hypotheses testing, structure equation modeling was 
employed by using Smart-PLS software. 
 
4. Analysis and Discussion 
 
Figure: 1 A Two-Step Process of PLS Path Model Assessment. To Analyze the Data and Report of 
Results, the Two-Step Approach was used in Smart-PLS Statistical Software According to the 
Recommendations of Henseler, Ringle, and Sinkovics (2009). Below Fig. 1 Shows the Two-Step PLS-
SEM Process 

 

 
Source: (Henseler et al., 2009). 
 
Measurement Model Assessment: Measurement model analysis was executed to inspect the validity and 
reliability of constructs. The threshold value of variable reliability is based on Cronbach’s alpha coefficient, 
composite reliability (CR), and average variance extracted (AVE). The reliability of construct is fulfilled if the 
value of Cronbach’s alpha (α) is equal to or above 0.6 and the value of CR and AVE is above or equal to 0.5 
(George & Mallery, 2003). The validity of the construct is measured by the value of the square root of AVE  
and the value of HTMT ratios (Fornell & Lacker, 1981). The measurement model’s results are given in Figure 
2 and Table 1, Table 2, and Table 3. 
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Figure 2: Measurement Model Assessment 

 
 
Table 1: Internal Consistency, Convergent Validity, Composite Reliability and AVE 
Construct Indicators Loadings  Cronbach’s alpha Composite 

Reliability 
AVE 

E-Health Adoption EHA1 0.764 0.801 0.870 0.626 

EHA2 0.747 

EHA3 0.814 

EHA4 0.838 
Internet access IA1 0.845 0.902 0.931 0.772 

IA2 0.911 
IA3 0.916 

 IA4 0.840    
Social influence SI1 0.810 0.889 0.924 0.752 

SI2 0.889 
SI3 0.914 
SI4 0.853 

Facility access FA1 0.828 0.813 0.878 0.644 
FA2 0.834 
FA3 0.833 
FA4 0.707 

Cost concerns CC1 0.843 0.808 0.874 0.635 
CC2 0.840 
CC3 0.780 
CC4 0.717 

E-Health literacy EHL1 0.805 0.893 0.922 0.702 
 EHL2 0.884    
 EHL3 0.843    
 EHL4 0.872    
 EHL5 0.783    
Table 1 indicates that all constructs are established the reliability and validity of the value of Cronbach’s 
alpha (α), CR and AVE are according to the threshold values (Fornell & Lacker, 1981). 
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Table 2: Fornell-Larcker Criterion 

  CC EHA EHL FA IA SI 

CC 0.797 
     

EHA 0.658 0.792 
    

EHL 0.545 0.636 0.838 
   

FA 0.490 0.520 0.529 0.802 
  

IA 0.448 0.518 0.758 0.520 0.879 
 

SI 0.336 0.403 0.466 0.582 0.450 0.867 

 
Table 2 indicates that this study established discriminant validity according to the recommendations of 
Fornell and Lacker (1981) because the square root of AVE is greater than the correlation with other variables. 
 
Table 3: Heterotrait-Monotrait Ratio (HTMT) 
  CC EHA EHL FA IA SI 
CC 

      
EHA 0.798 

     
EHL 0.627 0.752 

    
FA 0.596 0.648 0.622 

   
IA 0.512 0.601 0.834 0.601 

  
SI 0.387 0.478 0.522 0.684 0.493 

 
 
Table 3 indicated that the values of HTMT are established the discriminant validity of the model because the 
value of HTMT is less than 0.85. Therefore, this study achieves the criteria of HTMT to confirm the 
discriminant validity. 
 
Structural Model Assessment 
 
Figure 3: Structural Model Assessment 
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Table 4: Structural Model Assessment (Direct Effect Results and Decision) 
Hypotheses Relationship Beta STD T Value P Values 

H1 IA -> EHA 0.427 0.082 2.780 0.015 

H2 SI -> EHA 0.365 0.070 5.241 0.000 
H3 FA -> EHA 0.243 0.090 2.681 0.000 
H4 CC -> EHA -0.427 0.058 7.368 0.000 
 
The bootstrapping method in PLS statistical software was employed for the estimation of hypotheses of this 
study. Results show that internet access has a significant and positive effect on the Adoption of E-Health 
Management services (β= 0.427, t= 2.780), therefore, H1 is accepted on the statistical ground. Social influence 
also has a significant effect on the Adoption of E-Health Management services (β= 0.365, t= 5.241), therefore, 
H2 is accepted. Moreover, facilities access has a significant and positive role in the Adoption of E-Health 
Management services (β= 0.243, t= 2.681), thus, H3 is accepted. Furthermore, cost concern has a significant 
but negative effect on the Adoption of E-Health Management services (β= -0.427, t= 7.368), hence, H4 is 
accepted. 
 
Table 5: Structural Model Assessment (Moderation Effects) 
Hypotheses Relationship Beta STD T Value P Values 
H5 IA*EHL -> EHA 0.348 0.092 0.348 0.017 
H6 SI*EHL -> EHA -0.101 0.063 1.605 0.109 
H7 FA*EHL -> EHA 0.262 0.080 3.281 0.000 
H8 CC*EHL -> EHA 0.310 0.068 4.568 0.000 
 
Table 5 indicates the moderation role of E-health literacy on the relationship of internet access, social 
influence, facility access, and cost concerns on E-health adoption. Results indicated that E-health literacy has a 
significant moderation effect on the relationship of internet access with the Adoption of E-Health 
Management services (β= 0.348, t= 0.348). Hence, H5 is accepted. Moreover, E-health literacy significantly 
moderates the relationship of facilities access with the Adoption of E-Health Management services (β= 0.262, 
t= 3.281). Therefore, H6 is supported. Furthermore, E-health literacy has a significant moderating effect on the 
relationship of cost concerns with the Adoption of E-Health Management services (β= 0.310, t= 4.568). Thus, 
H6 is supported. 
 
5. Discussion and Conclusion 
 
This study aimed to examine the effect of internet access, social influence, facility access, and cost concerns on 
E-health adoption in Saudi Arabia with moderating role of E-health literacy. This study found that internet 
access significantly affects the Adoption of E-Health Management services. More specifically, internet access 
behavior positively affects the adoption of electronic health services in Saudi Arabia. This means that the 
Adoption of E-Health Management services depends on someone’s internet access or how frequently he uses 
internet services. This result was supported by TPB (Ajzen, 1991) and UTAUT (Venkatesh et al., 2012). 
Furthermore, the findings of the current study show that social influence also has a significant and positive 
effect on the adoption of electronic health services. This finding is in line with the study of  Alaiad, Alsharo, 
and Alnsour (2019). Facilities access also has a significant and positive effect on the adoption of electronic 
health services, while cost concerns have a significant but negative effect on the adoption of electronic health 
services. 
 
These results are consistent with Alaiad et al. (2019). Findings depict that E-health literacy has a significant 
moderating role in the relationship of internet access, facilities access, and cost concerns with the adoption of 
electronic health services. This study contributes to the literature on E-health adoption in several ways. Based 
on the findings of the current study, the government and related organizations need to improve the level of 
someone’s internet access and facilities access to increase the Adoption of E-Health Management services. 
Moreover, E-health plays an important role in the Adoption of E-Health Management services. Therefore, the 
government should focus to enhance the knowledge of someone concerning E-health (Paige et al., 2018). 
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Based on the limitations, future studies are needed to be conducted in other contexts to observe the 
constancy of our study findings. Second, future research is needed by incorporating other factors that may 
affect the Adoption of E-Health Management services. 
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