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Abstract 

This research was motivated by two considerations: (1) Mobile-based technologies have the potential to improve 

the delivery process of healthcare services, and (2) limited research has been implemented worldwide to focus on 

patients‟ perceptions towards the adoption of mobile healthcare, particularly in developing country environment. 

This research proposes an extended TAM model as a research framework to better understand the adoption 

process of mobile healthcare among patients. To serve the objectives of this study, a paper questionnaire was 

employed to collect data. Previously validated set of measurement items were used to develop the survey 

instrument. The proposed research model was validated using the PLS-SEM approach (WarpPLS 4.0) with a 

sample of 366 respondents. The results of the current study have provided adequate statistical support for the 

extended TAM model. With the exception of cost, all external variables incorporated in this model (including 

perceived ease of use, perceived usefulness, social influence, trust, and security/privacy) are found influential in 

shaping the patients‟ perceptions towards the adoption of mobile-healthcare technology. In addition, the current 

study demonstrates that demographic variables of age and gender have considerable moderating influence on the 

adoption of mobile technologies in healthcare systems in Jordan. The current research model can serve as a 

blueprint for future expansion of research in this vital field of study. Theoretical contributions, practical 

implications and future research directions of the study are also addressed.  
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1. Introduction 

Information technology (IT) has dramatically impacted the way we communicate to the extent that the world has 

become a small village. Several aspects of our live have been drastically transformed by the emergence of 

advanced information and communication technologies (ICTs) such as computer, the Internet, and mobile 

technologies. These technological innovations have the potential to accelerate elemental changes in society and 

can drive human life to flourish and achieve a higher level of quality in terms of economy, productivity, health, 

social relations and interactions. Definitely, these innovations have fast developed to become indispensable tools 

for everyone. The influence of IT has also permeated every shred of business which in effect has pushed 

businesses to eagerly ride the wave of IT revolution in order to achieve better ways of doing businesses and 

gaining a competitive edge in today‟s fast-changing, dynamic and turbulent business environments. However, the 

intensity of this change does not seem to come to a halt in the near future to say the least. Apparently, one of the 

areas that have been highly impacted by the phenomenon of IT is healthcare industry, particularly in the 

developed nations. Without a doubt, many of developed countries have recognized the importance of IT in 

delivering improved healthcare systems to their peoples. As a result, many healthcare domains in the western 

countries have been transformed by ICTs. In particular after the inception of the Internet, which has brought 

about a wealth of opportunities for health sector to grow, evolve and develop.  

The current study will define mobile healthcare (m-healthcare) as the use of mobile devices (e.g., mobile phones, 

smartphones, tablets) and wireless technologies (e.g., Bluetooth, RFID, Wi-Fi, wearable devices, NFC) to deliver 

health services to enable patients manage their own health more effectively and independently. Indeed, the use of 

mobile technology in healthcare systems has the prospective to enhance the quality of healthcare deliverables 
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and cut considerably the cost of healthcare activities and operations (Chiarini et al., 2013). For example, 

according to a recent report that EU countries could save as much as 99 billion euros by 2017 if mobile 

technologies (m-technologies) are effectively reinforced and used in their healthcare systems (Europe, 2013). 

Indeed, according to the same report that EU healthcare budgets are mostly (75% on average) consumed on 

caring for chronic diseases which need constant care and several health professionals to handle its associated 

complex conditions. Further, one of the most favoring characteristics of m-technology is its ability to increase 

patients‟ mobility so that they can be accessed and communicated with 24/7. However, the favorable 

characteristics and unique qualities that m-healthcare technology possesses have not been adequate to encourage 

individuals to adopt and use the technology. Certainly, irrespective to the fact that m-healthcare has been recently 

a hot and debating issue for healthcare providers, Mobihealthnews (2014) reported that healthcare systems are 

still lagging in terms of usage and leverage of m-technology in engaging and better serving patients when 

compared to other industries. For example, according to Mobihealthnews‟s report, a survey was launched to 

investigate the expected future use of mobile in serving healthcare industry by chief information officers (CIOs) 

at healthcare companies in the US has reported that some 36% of CIOs had no intention to use mobile for 

healthcare, while more than 60% of CIOs at business enterprises and business retailers confirmed that they have 

already had in place applications and mobile-friendly websites.  

Indisputably, m-technology has revolutionized communication process within the healthcare environments and it 

is becoming more efficient in service delivery, seamlessly effective in improving joint function, cost-effective, 

adaptive to emergencies, quality-effective, responsive to changes, and overwhelmingly more simplified and 

streamlined (Mayernik et al., 2010; Trobec & Stanic, 2011; Gurman et al., 2012; Deloitte, 2014). Admittedly 

though, IT with its mighty computing capabilities has many miles to travel to achieve a specific satisfaction level 

in delivering the goods for healthcare systems. This is due to a complexity of issues related to the problematical 

nature of healthcare systems (Conklin, 2002; Raghupathi & Tan, 2008; Wälivaara et al., 2011), and these issues 

are yet to be comprehensively pinpointed and understood. Besides, it is a fact that humans‟ health is never 

unchanging. People‟s health are changing and continuously exacerbated by an increase of new forms of diseases 

due to some genetically modified foods (Verma et al., 2011), the increase of non-communicable diseases (World 

Health Day, 2014) and the spread of malignancy, and these health issues and other things can cause changes in 

healthcare environment that complicate even further the IT performance in delivering better health services. 

Many governments of developing countries are facing economic challenges and experiencing lack of appropriate 

infrastructure to provide adequate healthcare services to its citizens. Indeed, many low-income countries are 

primarily challenged with budgetary healthcare pressures that strongly impede the development of matured and 

adequate healthcare systems in such countries (Deloitte, 2014). Nevertheless, how IT provides services to 

healthcare industry is yet to mature and evolve, particularly in developing countries. Correspondingly, given the 

huge number of barriers ever present in healthcare environments, achieving an effective m-healthcare ecosystem 

is not practically possible in the foreseeable future. Apparently, information technology revolution is facing 

unprecedented challenges in many aspects in its attempt to reform healthcare systems to be able to align patients‟ 

needs with available healthcare resources that allow patients to manage their own health problems independently. 

Therefore, further empirical research along these lines is highly advisable to enable deeper understanding of 

mobile healthcare innovation, and such research may generate new insights that lead successfully to the 

development of new strategies to help facilitate the adoption of mobile-based technologies in healthcare from 

both clinical professionals‟ and patients‟ perspectives. 

The current empirical analysis is designed to achieve many objectives. First, the usage of m-technologies in 

healthcare domains is becoming increasingly a widespread phenomenon for the benefit of potentially enhancing 

the quality of healthcare delivery. Still though, there has been little research conducted for enhancing the 

adoption of these innovations in healthcare systems, particularly in the context of developing countries. For 

example, a systematic literature review conducted by Chib et al. (2014) has attributed that the main barriers for 

the slow uptake of m-healthcare in low-income countries for two reasons: (1) There is no adequate research 

attention focusing on the theoretical understanding of m-healthcare adoption process in the current literature, and 

such research may generate measures that can be utilized to make policy decisions and formulate a set of 

measurement criterion to accelerate the adoption of mobile technology among patients. (2) There is no real 

evidence demonstrating the existence of scalable and sustainable impact on health indicators by the use of 

m-technologies. However, despite the fact that mobile penetration in Jordan has approached 156% by the end of 

2013 (The Jordan Times, 2014), Jordan is still lagging behind in the adoption of IT applications in healthcare 

domains. Meanwhile, empirical studies related to this field of research are almost non-existent in the current 

literature, particularly investigating the adoption of m-healthcare among health professionals and patients in a 
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developing country perspective. One of the rare studies that have tackled m-healthcare domain was conducted by 

Jaradat and Smadi (2013). They have previously discussed the direct influence of some important factors, 

including trust, security/privacy, compatibility, social influence, perceived usefulness, and perceived ease of use, 

on patients‟ behavioral intentions to adopt and use m-healthcare technology. The researchers concluded that 

further studies in m-healthcare domain are urgently required to examine additional factors and moderators that 

may influence the adoption and acceptance of m-healthcare in Jordan (Jaradat & Smadi, 2013). Indeed, there 

exists a knowledge gap in literature in the current field of this research. Therefore, the current research is set to 

close this knowledge gap. Further, this study can be regarded as a step forward in the direction to better 

understand the users‟ perceptions to improve the use of m-technologies in healthcare. Second, reviewing current 

literature shows that the preponderance of empirical analysis conducted to advance our knowledge on consumers‟ 

perceptions and perspectives towards the adoption of m-technologies in healthcare landscape have been viewed 

from the viewpoint of clinical professionals. Nevertheless, limited knowledge is documented about the adoption 

behavior of m-healthcare phenomenon from the viewpoint of patients (Jaradat & Smadi, 2013; Sun et al., 2013). 

Indeed, there has been little research conducted from patients‟ perspective for enhancing the adoption and 

acceptance of these innovations on healthcare. For example, a literature review carried out by Samhan et al. 

(2013) on the adoption and usage of m-technologies in supporting patients‟ needs for better healthcare quality. 

The study has drawn many conclusions. One of which, and more importantly, irrespective to the fact that 

m-technologies are quite pervasive worldwide and apparently an exciting tools to serve patients‟ healthcare 

requirements, yet this critical field of study is still poorly researched in the MIS literature (Dadgar et al., 2013). 

This knowledge gap in this field of study needs to be handled. Obviously, the potential benefits of bridging this 

gap will possibly have real consequences for patients. Therefore, this research aims to fill this gap in literature by 

exploring the m-technologies adoption by patients in the context of healthcare.  

Third, motivated by its simplicity, cost-effectiveness and ease of implementation, the TAM model has remained 

one of the best choices in adoption of information systems research. However, for this model to further flourish 

and prosper in enhancing its performance to better gauge the adoption trends in various contexts, Venkatesh and 

Bala (2008) enthusiastically declared that there is an imperative need to apply and investigate this model in 

different contexts, domains and settings. Worldwide, the TAM has been much under-utilized to predict the 

adoption of m-healthcare technology innovation. Correspondingly, the TAM has not been extensively used in 

m-healthcare domain to gauge the adoption intentions of a specific target audience like patients. Therefore, a 

knowledge gap exists in literature. Overall, this research intends to contribute mainly to address this knowledge 

void.  

Fourth, researchers and academics have pursued the use of the TAM model over the last three decades in 

different adoption studies across different domains, and attempting to extend its boundary with domain-specific 

constructs to accommodate with the characteristics and environment of the new technology in question. However, 

literature lacks studies that extend the TAM model in the context of m-healthcare. Indeed, these kinds of research 

studies are absent from current literature. Therefore, the current analysis is intended to extend the TAM model to 

include variables such as social influence (SI), trust, security/privacy and cost. Generally, this research analysis 

intends to fill this knowledge gap in current literature.  

Fifth, studies in various IT domains have concluded that age differences have been widely recognized to play a 

decisive and impacting role in the decision-making process of a biometric adoption of information technologies 

(Venkatesh & Davis, 2000; Hung et al., 2003; Venkatesh et al., 2003; Chang et al., 2005; Porter & Donthu, 2006; 

Zhou et al., 2007; Passyn et al., 2011; Fan & Miao, 2012; Ansary & Roushdy, 2013). However, limited attention 

has been paid to explore the influence of age differences in the adoption of m-healthcare applications. This is, of 

course, signaling the existence of a knowledge void in the present literature. Therefore, it is critically imperative 

to better understand the effect of age differences in predicting and motivating the adoption behavior of 

individuals in m-healthcare domain in a developing country perspective. Indeed, one of the major purposes of 

the present empirical research is to address this knowledge void in m-healthcare domain.  

Finally, in fact, as noticeable from literature that the studies of Gefen and Straub (1997) and Venkatesh et al. 

(2003) in particular have inspired researchers worldwide to investigate gender effects in a quite number of 

studies in various IT domains. Undoubtedly, the moderating effects of gender have been statistically confirmed 

in adoption and acceptance studies of different information technology domains and settings (Lichtenstein & 

Williamson, 2006; Zhang, 2009; Hasan, 2010; Riquelme & Rios, 2010; Van Slyke et al., 2010; Dong & Zhang, 

2011). Apparently, there has been no conclusive evidence to suggest that gender differences always have a 

pronounced effect in relation to the research conducted in the context of adoption of a new technological 

innovation (Bigne et al., 2005; Cyr & Bonannni, 2005; Calisir et al., 2009; Dong & Zhang, 2011). In the 
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meantime, many empirical analyses have demonstrated that gender has little significance in the adoption of 

information technology (Bigne et al., 2005; Zhou et al., 2007; Lip-Sam & Hock-Eam, 2011). However, the 

moderating effects of gender have not largely been investigated in the context of m-healthcare. Indeed, these 

types of research studies are non-existent in literature. However, given the conflicting nature of the empirical 

research results reported above in non-healthcare domains and the scarcity of the empirical research in healthcare 

domains. Therefore, there is an imperative need to examine the influence of gender in studies related to the 

adoption of m-technologies in healthcare in developed and developing country environments. Apparently, there 

exists a knowledge gap in understanding the moderating influence of gender in m-healthcare adoption studies. 

Definitely, one of the major contributions of the current research is to identify the gender moderating effect in 

relation to m-healthcare adoption. Therefore, this analysis will attempt to fill the knowledge gap in the literature.  

The remaining of this study is structured as: Section 2 presents the theoretical background of this research. 

Section 3 provides the hypothesis development for this research. Section 4 describes the proposed research 

model followed the research methodology in section 5, which includes sampling, data analysis and results. 

Section 6 describes the discussion of the results. Finally, section 7 concludes the study with contributions, 

conclusions, limitations and future research. 

2. Theoretical Background 

2.1 Technology Acceptance Model (TAM) 

The TAM theory is a validated scientific tool that is commonly used to explore technological innovation 

acceptance by individuals, it is intended to explain the factors which determine technology adoption, acceptance 

and use intentions (Davis, 1989). Without a doubt, the TAM model has been extensively applied in almost every 

domain of computer-based and mobile-based technologies, covering the full spectrum of new and emerging 

technologies, and proved reliable and successful in explaining the adoption process of these technologies. TAM 

has also been responsible for popularizing and facilitating the adoption of all types of IT-related technologies 

among individuals as well as organizations. Indeed, over the last three decades, TAM has maintained its validity 

and reliability characteristics despite its extensive usage in gauging the adoption of a diversity of technologies in 

diverse cultural and different social settings for a variety of different users. As a result, the TAM model has over 

the years gained notable academic acceptance and overwhelming popularity in the adoption of IS/IT 

technologies. A remarkable refinements and modifications of the primary TAM theory (TAM2, UTAUT, and 

TAM3) have been proposed since its inception to make it more versatile in attempting to address the adoption of 

new and emerging technologies. The TAM model theorizes that perceived ease of use (PEOU) and perceived 

usefulness (PU) are the two most important components that influence individual‟s behavioral intention (BI) 

leading to the adoption acceptance and usage of the technology (Davis et al., 1989). Indeed, these conceptual 

beliefs are the major building blocks of the TAM theory. In the meantime, most TAM-based research studies 

have established that these beliefs have predominantly prevailed as major determinants of technology adoption 

and acceptance. Furthermore, these two concepts are characterized by their underlying simplicity in design and 

implementation in the context of IT/IS adoption studies (Hung & Chang, 2005). 

An explorative review of literature was conducted to analyze the themes and findings of recently published 

articles employing quantitative research paradigm on the adoption and acceptance of e-health (Li et al., 2013). 

This literature review has concluded that the TAM model was the most widely used approach for investigating 

and understanding the people‟s adoption and acceptance of information technology in healthcare context; such 

context is characterized by highly nonlinear dynamical complexity, particularly diseases (Leischow et al., 2008). 

Yet, not many empirical research studies have utilized the TAM theory as a theoretical framework to investigate 

the adoption of m-technologies in healthcare domains. However, only a few of these studies have extended the 

structural boundary of the TAM by incorporating new parameters that deem imperative or relevant or to place 

premiums on particular settings applicable to various healthcare domains. These studies were conducted in order 

to better comprehend the adoption mechanisms of m-technologies in varying healthcare contexts and settings 

from consumers‟ perspectives and perceptions. 

2.2 Healthcare Informatics  

Healthcare environments are very complex interrelated chains of events and in the process of operations, 

healthcare systems are composed of a complicated system of triggers (Conklin, 2002). There are also many 

different aspects and issues associated with healthcare systems that complicate its methods of operations 

(Raghupathi & Tan, 2008; Wälivaara et al., 2011). In addition, healthcare incorporates a variety of influencing 

players whose boundaries are overlapping and each one has certain perspectives with varying degree of 

uniqueness (Chandra & Skinner, 2012; Cresswell & Sheikh, 2012). However, to ensure maximum efficiency of 
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healthcare operations, the mighty information technology is the force that possesses the potentials to smooth and 

streamline the complex flow of information among health care‟s associated activities and operations. In order to 

achieve this objective, computer-mediated technologies have pushed their boundaries into interesting and 

exciting territories of health realm and this has signaled the birth of a new healthcare format named 

electronic-healthcare (or more commonly e-healthcare).  

The e-healthcare concept has the potential to assist health providers in meeting evolving clinical demand and 

guarantee timely access to patient information that enables them to make swift clinical decisions that may help 

save patient‟s life. Indeed, the e-healthcare phenomenon has already established its presence in healthcare sphere 

and has largely impacted healthcare systems to better achieve quality deliverables and outcomes to all users and 

parties involved in healthcare systems (Kaplan, 2008; Mayernik et al., 2010; Trobec & Stanic, 2011; Hill et al., 

2012). Indeed, the new innovation of e-technologies has potentially achieved greater connectivity at the point of 

care where healthcare providers, healthcare professionals, and patients can leverage the best information and 

knowledge for better informing decision-making in the delivery of cost-effective healthcare (Gurman et al., 

2012).  

Almost all countries, rich and poor, are working hard to acquire the necessary infrastructure, knowledge, and 

related technologies to improve their healthcare delivery systems. The key challenge facing the world today is 

the growing demand on healthcare services due to the appearance of a number of new forms of diseases and the 

global aging phenomenon of world‟s population, particularly in developed countries, which occurs rapidly at 

significantly higher rates than the availability of healthcare resources and healthcare services provision (Lee & 

Mason, 2011). Indeed, many low-income countries are primarily challenged with budgetary healthcare pressures 

that impede the development of matured healthcare systems in these countries (Basu et al., 2012). Therefore, the 

only influential mean that countries can do is the pursuance of the power of IT, particularly m-technologies, to 

achieve an acceptable level of healthcare provision at reduced cost (Raghupathi & Tan, 2008; Wälivaara et al., 

2011).  

The birth of m-technology revolution and its explosive growth have helped developing nations overcome the 

lack of infrastructure or achieving what is called by scholars „m-technology leapfrogging‟, which has enabled 

developing economies to skip the fixed-line technology (Napoli & Obar, 2013). Indeed, mobile telephony does 

not involve the same degree of infrastructure as previous forms of digital technologies such as the Internet. The 

potentials for emerging m-technology has unleashed for the emergence of a novel healthcare domain named 

m-healthcare. This new domain has captured the intention of healthcare providers and clinical professionals due 

to its potentially expected impact on the community‟s healthcare, particularly patients with long-term conditions. 

The term m-healthcare was first coined by Professor Robert Istepanian of Kingston University in London in 

2003. It refers to the utilization of mobile communications and network technologies in the area of healthcare 

services (Istepanian et al., 2006). Recently, a more expanded definition has emerged, whereas m-healthcare is 

referred to as the usage of mobile communications technology and devices to enhance access to healthcare 

information, improve distribution of routine and emergency health services and provide diagnostic services 

(Market Research Moz, 2013). The strength of m-healthcare domain is attributed basically to the unique 

characteristics associated with mobile computing technologies, and these powerful characteristics are viable to 

turn m-technology into a cutting-edge tool that is able to promote healthcare systems to make it more efficient, 

more effective, more versatile, and delivered with high quality and reduced cost (Gurman et al., 2012; Marshall 

et al., 2013). Undoubtedly, m-technologies are shifting healthcare frontiers to a new era of excellence through 

which patients can track health and wellness with comfort.  

Apparently, the technology of mobiles has evolved rapidly over the past decade in terms of hardware and 

software, and it has become equipped with a wealth of appropriate features and functionalities that fit uniquely 

into the complex environment of healthcare delivery systems, and as a result this thriving ecosystem of 

m-healthcare has become a huge transformative power (Steinhubl et al., 2013). However, the introduction of 

mobile technology into the realm of healthcare systems has not so far enjoyed much success in terms of adoption 

and use by consumers (Chib et al., 2014). Therefore, mobile technology adoption in healthcare systems has yet 

to achieve critical mass in both developed and developing countries (Steinhubl et al., 2013). In addition to 

barriers like privacy and security concerns, trust concerns, regulation of the technology, consumers‟ readiness to 

adopt and use the technology and other host of problematic issues. There is an impeding characteristics 

associated with the nature of health domain that is clearly manifested in the fact that health is characterized by a 

harsh environment (Steinhubl et al., 2013), which is more than an exchange of information, and any attempt to 

contextualize health systems environments into a simpler form to grasp the broader picture of it is a complex 

process, therefore perfect transformation of this domain is an upheaval task and totally a remote possibility 
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(Waters et al., 2011; Steinhubl et al., 2013). In conclusion, m-technologies and its innovations have already 

impacted healthcare systems since many m-healthcare applications have been appearing in numbers and have 

provided the following benefits: cost reduction, rich communication interactivity, increasing access, enhancing 

quality of services, and empowering patients with knowledge (Marshall et al., 2013). Above all, improving 

wellness and satisfaction of patients are highly desirable outcomes to achieve and important criteria to consider. 

For these reasons, the adoption of these technologies will flourish among patients.  

2.3 Healthcare in Jordan  

Jordan over the years has crossed many barriers and overcome a variety of difficulties to achieve acceptable 

results in securing the right healthcare services to a large majority of its citizens, specially after Jordan has 

achieved what is called macroeconomic stability some two decades ago. However, in comparison to many 

developing countries, Jordan has developed an advanced healthcare system. In fact, Jordan has become a 

regional leader in healthcare systems delivery. For example, medical experts from the World Bank have ranked 

Jordan first in health tourism in the Arab World and fifth in the World (The Jordan Times, 2012). Furthermore, 9% 

of Jordan‟s GDP is allocated to healthcare sector, which is one of the largest worldwide (GNRD News, 2014). 

Still though, health problems are aggravated by an increasing rate of non-communicable diseases, high blood 

pressure, diabetes and obesity-related conditions among Jordanian citizens (Al-Jbour et al., 2013), and this 

apparently places further burdens on the country‟s resources. Furthermore, Jordan, like most developing 

countries, encounters with the harsh reality that most healthcare services are commonly concentrated in big 

urban cities, whereby healthcare is considerably more diversified, more sustainable, more timely, more stable, 

and more innovative than in rural and remote areas. To offset this imbalance, mobile-based technologies could 

provide the solution so that people in remote communities can gain access, with little cost, to an acceptable level 

of healthcare services and outcomes, and therefore achieving, to a satisfactory extent, healthcare equity across 

the country (Royal Scientific Society, 2013). Therefore attempting to appreciate how these technologies can be 

rapidly adopted and used by patients is of paramount importance to businesses and academics alike. 

2.4 Age and Technology Adoption  

It is commonly understood since the inception of computer-based technologies that the elderly have been lagging 

behind in the adoption and usage of these technologies (Haederle, 2011; Chen & Chan, 2011) because the elderly 

for a variety of reasons are unable to access and exploit the potentials of IT capacities (Hill et al., 2008; Hsieh et 

al., 2008). In fact, many studies have established that the gaps of adopting and using information technologies 

continue to be large between old people and young people, particularly for new technologies (Dutta & Bilbao, 

2012; ICT Market, 2012; Fonchamnyo et al., 2013). Further, an empirical analysis carried out by Hung and Jen 

(2012) to investigate the adoption of mobile health management services in Taiwan, the study using the TAM 

model revealed that young adults had higher intention to adopt the technology to manage their personal health 

than old adults. As a result, the elderly have been deprived of IT potentials and benefits. Indeed, it is a common 

perception that as people get older their healthcare consumption rises disproportionately. Therefore, the elderly 

are in desperate need to exploit and use the new innovations in information technologies to help them manage 

their health conditions and illnesses.  

However, in recent years the elderly have managed to handle certain Internet-assisted technologies remarkably 

well so that they could depend on these applications to help them remain self-reliant for longer time periods 

(Czaja & Lee, 2007) such as e-healthcare applications (Klein, 2007; Payton & Kiwanuka-Tondo, 2009; Czaja et 

al., 2013). In the meantime, younger people are likely to adopt a new technology long before older people (Li & 

Lai, 2011) because young people of today have grown up in the presence of the recent wave of the information 

technology revolution, and this increases their levels of familiarity and comfortableness with technology, and 

therefore it is no surprise that they are becoming technologically savvy and creative and innovative users of IT 

applications. Consequently, it is expected that the adoption behavior towards these technologies differ in 

accordance with consumers‟ age. Correspondingly, there is a difference in the way different generations perceive 

m-healthcare technologies. It is therefore imperative to highlight these differences in consumers‟ behavior in 

relation to m-healthcare environment. As a result, further investigation is highly needed to address these issues 

since it has not been given its due in today‟s literature.  

2.5 Gender and Technology Adoption  

The influence of gender on the adoption of a variety of different IT domains has been largely explored. Without a 

doubt, there is documented evidence in literature that men are more likely to make a decision to use a new 

technological innovation than women, particularly Internet technologies. For example, in the context of online 

environment, men are more willing to adopt online channel for purchase (Zhang et al., 2011; Ansary & Roushdy, 
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2013; Fan & Miao, 2012; Thamizhvanan & Xavier, 2013). Furthermore, other empirical studies have revealed 

that women were less concerned in using e-commerce activities than men (Hwang, 2010; Zhang et al., 2011). 

Cheung et al. (2011) have also observed gender differences in the context of Internet-based learning. The study 

of Cheung et al. has confirmed that males and females users have been found to have different perceptions in the 

usage of Internet medium for learning. In the context of the Facebook medium, some gender variations 

were observed in terms of the way this communication channel was used and handled by different genders, 

whereby women appear particularly more concerned with privacy issues than men (Kuo et al., 2013).  

The influence of gender variations on the adoption and acceptance of m-technologies and services have been 

empirically acknowledged in the current literature, albeit with varying degree of influence. For instance, several 

empirical studies have established that there are behavioral variations between different genders in relation to the 

acceptance of mobile marketing (Gurau & Ranchhod, 2009) and mobile commerce adoption (San Martín 

Gutiérrez et al., 2012). Further, a study based on extended TAM was conducted to investigate the influence of 

gender variation on the adoption and acceptance of mobile payment technology have concluded that gender 

differences were observed to influence the majority of proposed relationships in the TAM model 

(Liébana-Cabanillas et al., 2014). Another host of empirical analysis has drawn similar conclusions regarding the 

impact of gender on consumers‟ behavior of mobile payment adoption (e.g., Choi, 2010). More studies were 

carried out to examine the impact of gender differences on the adoption of mobile learning (Al-Fahad, 2009; 

Wang et al., 2009); the outcomes of these studies have confirmed the importance of gender differences on the 

adoption process of mobile learning technology. Further, several analysis were implemented in mobile banking 

domain (Laukkanen & Pasanen, 2008; Koenig-Lewis et al., 2010; Puschel et al., 2010; Yu, 2012). These 

empirical studies have significantly concluded that men were more involved in the adoption process of mobile 

banking services than women. Additionally, an empirical analysis on the acceptance and usage of mobile data 

services have demonstrated that gender differences have been statistically shown to influence consumers 

perceptions towards the adoption of the technology (Shi et al., 2009; Yang & Lee, 2010).  

The effect of gender on the adoption, acceptance and use of e-healthcare services has not been widely addressed 

in literature. However, a large body of research has documented the significance of gender differences in the 

adoption behavior of information technologies of varying types, whereas the aspect of gender differences has not 

been an area of research on the adoption and acceptance of e-technologies in different medical contexts and 

settings (Wilkowska et al., 2010). In the meantime, a few studies have attempted to examine the effect of gender 

variations in the adoption of different e-healthcare applications such as: acceptance of a clinical reminder system 

(Zheng et al., 2006), the use of online health information (Harbour & Chowdhury, 2007), the adoption of 

medical assistive devices (Wilkowska et al., 2010; Kowalewski, 2012), the use of the web for health information 

search (Yaşin & Özen, 2011), the acceptance of an invasive medical stent (Ziefle & Schaar, 2011), and the 

healthcare seeking behavior of tuberculosis patients (Kaur et al., 2013). Apparently, studies on m-healthcare 

adoption are scare and the findings already documented in literature are fragmented. One of the rare studies on 

the importance of gender on the acceptance of m-healthcare has ascertained the importance influence of gender 

on the context of m-healthcare adoption (Zhang et al., 2014). The study has also confirmed that men have higher 

levels of intention toward the adoption of m-healthcare than women.  

3. Hypothesis development  

3.1 TAM-Related Hypotheses 

In the context of TAM model, perceived ease of use (PEOU) and perceived usefulness (PU) have been 

recognized as fundamentally important determinants of behavioral intention to adopt a new technological 

innovation (Davis, 1989). In a large spectrum of studies on various IT technologies and different settings have 

firmly established that these two determinants widely influence individual‟s perceptions to use a new technology 

(Ma & Liu, 2004; Yousafzai et al., 2007; Holden & Karsh, 2010; Turner et al., 2010; Phan & Daim, 2011). The 

key factor for these determinants to prevail in the empirical analysis of adoption decisions is due to the fact that 

their manipulation in IS design is straightforward (Hung & Chang, 2005). Davis (1989) defined PEOU as “the 

degree to which a prospective user believes that using a particular system would be effortless.” and PU is defined 

as “the degree to which a prospective person believes that using a particular system would enhance his or her job 

performance.” Finally, behavioral intention (BI) is a measure of motivation and willingness an individual has in 

order to use the technology (Davis, 1989). This particular parameter is the most important in the adoption 

process because the strong effect of behavioral intention would be, according to TAM theory, translated to a 

large extent to actual use of the technology (Davis, 1989). 

A study conducted in the context of e-healthcare by Mohamed et al. (2011) has comprehensively confirmed that 
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the influence of PEOU and PU on behavioral intention was significantly positive and the correlation between 

PEOU and PU was also positive and significant. An early study carried out to examine the acceptance of health 

IT technologies by clinical staff (Yu et al., 2009), they concluded that PEOU determined PU parameter. More, 

attempting to examine how hospital‟s professionals behave in the adoption process of m-healthcare by Wu et al. 

(2011). The findings of their study have reported that PU can influence behavioral intention to use. In addition, 

the aspect of perceived ease of use can have strong influence on the perceptions of usefulness of the technology. 

More, an empirical analysis was set to investigate the determinants affecting consumers‟ intention towards 

m-healthcare (Lin, 2011) and Lin‟s analysis has revealed that PEOU and PU had potential impact on BI to use 

m-healthcare technology. Further analysis has also reported that PEOU and PU were statistically significant in 

determining the BI to adopt m-technology (Hung & Jen, 2012; Xue et al., 2012; Kuo et al., 2013). Also, PEOU 

has been identified to strongly affect PU in the context of m-healthcare innovation adoption (Hung & Jen, 2012; 

Xue et al., 2012). Therefore, based on these discussions, the subsequent hypotheses are suggested.  

H1: PU positively influences BI to adopt m-healthcare. 

H2: PEOU positively influences BI to adopt m-healthcare. 

H3: PEOU positively influences PU to adopt m-healthcare. 

3.2 External Variables: Social Influence, Trust, Security/Privacy and Cost  

It is well-established that when a certain technology is largely unknown or unfamiliar, so people will depend on 

others‟ opinions when making a decision to adopt the technology. Certainly, many have acknowledged the merit 

and the influence of social influence (SI) as an important social force that shape strongly adoption decisions 

(Venkatesh et al., 2003; Shin, 2007; Eze et al., 2011; Yanping & Peng, 2012). Furthermore, the popular TAM3 

has incorporated SI in their new expanded TAM model (Venkatesh & Bala, 2008). The findings of the TAM3 

concluded that SI affected both PU and BI to use a new IT system. In addition, a study has concluded that SI can 

have certain level of influence on BI to use m-technologies in healthcare (Wu et al., 2011). More, a number of 

studies documented that SI had influence on intentions to adopt and use m-healthcare (Xue et al., 2012; Jaradat 

& Smadi, 2013; Zhang et al., 2014). 

There is a consistent underlying perception that definition of trust under a unified conception is a remote 

possibility because the trust conceptualization varies subtly in its focus (Gefen et al., 2003; Ha & Akamavi, 

2009). As a result, an array of definitions for trust concept has emerged over the years. However, trust in relation 

to m-healthcare environment can be defined as the belief that m-healthcare technology has the characteristics 

required to function as anticipated in a given circumstances (McKnight et al., 2011). The trust aspect has been 

incorporated in a wide variety of healthcare-based research studies and found to influence significantly the 

adoption behavior of e-healthcare (Fogel et al., 2008; Bansal et al., 2010; Mohamed et al., 2011). In the context 

of m-healthcare, formation of positive trust perceptions in utilizing m-healthcare technologies can be considered 

as one of the most critical parameters that requires to be accounted for in the design of the technology to improve 

consumers‟ adoption of mobile services in healthcare domains (Sorber et al., 2012; Akter et al., 2013). Because 

patients would never adopt systems unless they make sure that these systems are technically able to function 

properly and deliver accurate and reliable information to enable patients to take closely more effective role in the 

management of their own illnesses. Thus, one can rightly say that trust dimension can be potentially crippling to 

the expansion of m-healthcare systems among patients. 

In the current study, privacy in relation to m-healthcare context is referred to as the individual‟s right to control 

the acquisition, uses, or disclosures of his or her identifiable health data (Avancha et al., 2012). However, 

security is defined as the physical, technological, or administrative safeguards or tools used to protect 

identifiable health data from unwarranted access or disclosure (Avancha et al., 2012). Both privacy and security 

issues have surfaced in many IT domains to be a core issue that support technology adoption and diffusion (Cho 

et al., 2009; Zorotheos et al., 2009; Lee et al., 2011). Based on extended TAM, an empirical study conducted by 

Wilkowska and Ziefle (2011) established that privacy and security issues are very important determinants that 

influence the usage of e-healthcare technologies. Further, Liu et al. (2011) acknowledged that the electronic 

health records (EHRs) were extremely difficult to maintain a complete privacy of the data. The security and 

privacy risks associated with mobile devices are mounting enormous pressures on healthcare providers. Clearly, 

the open nature of the context of mobile platforms pose extremely intensified degree of uncertainty and 

insecurity to the safeguard of patients‟ private information. A survey by Beckers Hospital Review (2014) 

revealed that the risk of data breaching is the most worrying and impeding aspect to m-healthcare adoption. Also, 

privacy and security concerns on patients‟ clinical data have been widely acknowledged as being significantly 

critical to the widespread adoption of m-technologies in various healthcare domains (Farzandipour et al., 2010; 
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Sun et al., 2010; Sun et al., 2011; Fernández-Alemán et al., 2013). 

Yet, healthcare professionals are recognizing the real value that m-healthcare can add to their clinical practice. 

Still, however, according to a recent survey by Medical Economics (2014) that some 56% of the respondents 

pointed to the fact that cost is the primary cause that they are not willing to adopt m-healthcare in their clinics. 

Many studies revealed that cost is one of the major barriers impeding the adoption of m-technologies in 

healthcare environments (e.g., Jen & Hung, 2010; Banchs et al., 2014). To many old patients, the new services 

and technologies are of a necessity because many people lose functioning ability as they age. However, the cost 

burden associated with acquiring m-healthcare technology is further exacerbated by the fact that elderly people 

normally live in poverty and therefore the cost incurred to obtain the technology for some patients could be a big 

spending of money. As a result, this will lead to lower participation in the adoption of m-healthcare technologies 

by the elders. Cost refers to the amount of money that consumers need to sacrifice in order to acquire a product 

or service (Ashton et al., 2010). Price variable has been integrated in many adoption studies to investigate its 

influence on the adoption process in a variety of information technologies (Kim et al., 2007; Bakar et al., 2008; 

Zhenyu et al., 2011; Yu, 2012). However, in the context of TAM model, very little research has been carried out 

to incorporate SI, trust, security/privacy, and cost parameters as external variables in the TAM, particularly for 

the context of m-healthcare. Thus, with reference to the above findings and conclusions, the subsequent 

hypotheses are recommended for the current investigation. 

H4: SI positively influences BI to adopt m-healthcare.  

H5: SI positively influences PU to adopt m-healthcare. 

H6: Trust positively influences the PU to adopt m-healthcare. 

H7: Trust positively influences the PEOU to adopt m-healthcare. 

H8: Security/privacy negatively influences the PU to adopt m-healthcare. 

H9: Security/privacy negatively influences the PEOU to adopt m-healthcare. 

H10: Cost negatively influences the PU to adopt m-healthcare. 

H11: Cost negatively influences the PEOU to adopt m-healthcare. 

3.3 Moderating Effect of Age  

It is apparent from literature that age is a vital parameter to consider in IT adoption studies. In fact, quite 

extensively researchers worldwide have carried out a plethora of studies to understand how age impacts the 

adoption and acceptance processes of various IT systems and applications (Morris & Venkatesh, 2000; Venkatesh 

& Davis, 2000; Cutler et al., 2003; Hung et al., 2003; Venkatesh et al., 2003; Chang et al., 2005; Porter & 

Donthu, 2006; Liao et al., 2007; Zhou et al., 2007; Passyn et al., 2011; Fan & Miao, 2012; Ansary & Roushdy, 

2013; Chong, 2013; Fonchamnyo, 2013). The results of these studies have clearly and significantly labeled that 

age differences play a considerable role in the decision-making process of information technologies adoption. 

Further, an important study conducted in the context of e-healthcare systems (Whittaker et al., 2011) established 

that older nurses have exhibited more reluctance to use m-technologies in their work environment than young 

nurses.  

The moderating influence of age on primary TAM-related relationships has not been largely tested (Chung et al., 

2010). This study, using the TAM theory as a theoretical framework, is set to underline the moderating influence 

of age-related variations in patients‟ perceptions in the adoption of an emerging innovation of m-healthcare 

technology. The presence of the differences in individual perceptions and behavior between young and old 

people toward PEOU determinant is attributed primarily to the fact that old people generally encounter some 

special physical and mental health challenges that impede their efficacy to learn quickly, such as age-related 

decline in cognitive ability, difficulty in adopting a new information processing systems that are unknown and 

unfamiliar to them, and inadequate experience and lack of knowledge of IT applications (Van de Watering, 2007; 

Chung et al., 2010; Liao & Fu, 2014). This generates a feeling of perceived difficulty, which potentially restricts 

the ability of older people to display high level of ease of use perceptions toward the adoption and acceptance of 

a technology. Unlike young people who are extremely agile to accomplish all kinds of IT-based tasks willingly 

regardless to their degree of difficulties. However, Yousafzai and Yani-de-Soriano (2012) have verified that age 

moderated the relationship between PEOU and BI in the context of Internet banking, the moderating effect was 

stronger for older generations than young generations. Furthermore, in e-banking domain, Li and Lai (2011) 

concluded that older e-banking users were more influenced by PU than younger users (Venkatesh et al., 2003). 

Further, based on findings of many empirical analyses, it has been established that age increases the positive 
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influence of SI on BI because increasing age results in people placing greater emphasis on affiliation (Morris & 

Venkatesh, 2000; Burton-Jones & Hubona, 2006). Finally, a critical examination of the literature indicates that 

there has been little empirical research that investigates the moderating effects of age differences among primary 

TAM-related relationships in both healthcare and non-healthcare domains. However, according to the 

discussions presented above, the current empirical study predicts that age differences moderate the primary 

TAM-related relationships. Therefore, the following hypotheses are suggested.  

H20: Age moderates PEOU-BI relationship to adopt m-healthcare in a way that it is stronger for 

younger people than older people. 

H21: Age moderates PU-BI relationship to adopt m-healthcare in a way that it is stronger for older 

people than younger people. 

H22: Age moderates PEOU-PU relationship to adopt m-healthcare in a way that it is stronger for 

younger people than older people. 

H12: Age moderates SI-BI relationship to adopt m-healthcare in a way that it is stronger for older 

people than younger people. 

H13: Age moderates SI-PU relationship to adopt m-healthcare in a way that it is stronger for older 

people than younger people. 

A host of empirical studies conducted on the adoption of different information system domains have established 

that older generations tended to be excessively susceptible to uncertainty and fraudulent activities more than 

younger generations, particularly in virtual environments (e.g., Castle, 2012). These undesirable feelings would 

definitely communicate lack of trust and untrustworthiness to prospective users of the technology and therefore 

generate negative perceptions and correspondingly causing increased backlash toward acceptance of the 

technology. Undeniably, these unfavorable aspects and consequences of technology adoption which have been 

generated as a result of lack of trust among potential consumers have dramatically intensified the importance of 

trust dimension in Internet and mobile-based communication channels.  

An adoption analysis conducted in the context of mobile payment concluded that age introduced significant 

differences in the relationships between trust and PEOU (Liébana-Cabanillas et al., 2014). Further, Zulman et al. 

(2011) documented that people above 65 years old are found to be considerably the least likely to trust the 

Internet channel for healthcare information. The current literature provides evidence that older people are more 

wary of trusting the new technologies (Peter & Valkenburg, 2011), particularly in a virtual environment (Yao et 

al., 2007). Therefore, older people will be more reluctant to release their sensitive information through mobile 

channels. Unlike, younger people who tend to be more likely to expose their personnel data and less worried 

about their privacy (Parker & Parrott, 1995; Taddicken, 2014). Further, many empirical studies have revealed 

that security and privacy concerns increase with age (Zukowski & Brown, 2007; Hoofnagle et al., 2010; Walrave 

et al., 2012). More, the influence of cost on the adoption of many e-technology studies has to a large degree been 

overlooked. However, many studies have argued that cost is one of the most critical factors in explaining older 

consumers‟ behavior toward the acceptance of a new technology (Mallenius et al., 2007; Steele et al., 2009). In 

the meantime, Chen and Chan (2011) established that cost aspect was one of the critical factors that determines 

older people‟s perceptions toward adoption of the technology. Finally, the current literature has limited empirical 

analysis of how age differences moderate the relationships between the conceptualized external factors of trust, 

security/privacy and cost factors with the two most important determinants of the TAM model: PEOU and PU. 

Based upon the findings of the studies reported above, the current empirical investigation deems that the 

following hypotheses to be proposed. 

H14: Age moderates trust-PU relationship to adopt m-healthcare in a way that it is stronger for older 

people than young people. 

H15: Age moderates trust-PEOU relationship to adopt m-healthcare in a way that it is stronger for 

younger people than older people. 

H16: Age moderates security/privacy-PU relationship to adopt m-healthcare in a way that it is stronger 

for older people than younger people.  

H17: Age moderates security/privacy-PEOU relationship to adopt m-healthcare in a way that it is 

stronger for older people than younger people. 

H18: Age moderates cost-PU relationship to adopt m-healthcare in a way that it is stronger for older 

people than younger people. 
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H19: Age moderates cost-PEOU relationship to adopt m-healthcare in a way that it is stronger for older 

people than younger people.  

3.4 Moderating Effect of Gender  

Gender is defined as a set of characteristics differentiating between men and women and masculine from 

feminine traits. According to Gefen and Straub (1997), gender refers to as a fundamental sociocultural aspect, 

which can impact individuals‟ perceptions and behaviors considerably. Therefore, it has become imperative to 

detect the gender‟s moderating effect on technology acceptance process. Hernandez et al. (2011) attributed the 

presence of gender differences in IS/IT technology adoption behavior to three gender characteristics: (1) Men are 

pragmatic by nature, (2) women exhibit higher levels of technophobia and therefore experience greater anxiety 

when using new technologies or facing new challenges, and (3) women have higher tendency to be affected by 

their immediate environment and surroundings. It is prevalent in empirical literature that men and women have 

different perceptions in relation to PEOU and PU in the process of making decisions related to the adoption of 

technologies. Clearly, many research studies confirmed that men place heavy emphasis on achievement-related 

tasks and accomplishments such as PU, whereas women tend to be highly influenced by PEOU (Zhang, 2009; 

Venkatesh & Morris, 2003). Further, a highly popular study conducted by Venkatesh et al. (2003) confirmed the 

moderating influence of gender on the user‟s acceptance of IT. Their study found that the influence of PU on BI 

is moderated by gender differences and the influence is greater for men as compared to women. Many empirical 

analysis conducted in different IT domains have reported that men are highly influenced by PU (Ong & Lai, 

2006; Shin, 2009; Choi, 2010; Pan & Jordan-Marsh, 2010; Van Slyke et al., 2010; Goh, 2011). However, the 

influence of PEOU on BI was found to be stronger among women. In fact, many empirical results have revealed 

that women unlike men are highly motivated by PEOU (Ong & Lai, 2006; Pan & Jordan-Marsh, 2010). In 

addition, the work of Venkatesh et al. (2003) concluded that women‟s PEOU influenced PU more strongly than 

men. Further, more empirical investigation reported outcomes similar to Venkatesh et al. (Amin, 2007; Riquelme 

& Rios, 2010). Moreover, SI has been reported to influence PU and BI more strongly for women than men 

(Venkatesh et al., 2003). Further, investigating the role of SI from a gender perspective, the literature on gender 

differences suggests that women are more inclined to conform to majority opinions compared with men (Lu et 

al., 2009; Riquelme & Rios, 2010, Hamza & Shah, 2014). Based on the above arguments, the following 

hypotheses are proposed. 

H32: PU influences BI to adopt m-healthcare more strongly for men than women. 

H33: PEOU influences BI to adopt m-healthcare more strongly for women than men. 

H31: PEOU influences PU to adopt m-healthcare more strongly for women than men. 

H23: SI influences BI to adopt m-healthcare more strongly for women than men. 

H24: SI influences PU to adopt m-healthcare more strongly for women than men. 

The current literature is rich with robust evidence demonstrating that lack of consumer trust is a critical obstacle 

in the progression and development of any business endeavor. However, in online and mobile contexts, the 

criticality of this issue is further exacerbated. However, there is a limited literature addressing how gender 

differences influence people‟s trust perceptions toward adoption of a new technology, particularly in relation to 

m-healthcare. Yet, extensive empirical analysis established that women have the tendency to demonstrate lower 

degrees of trust perceptions toward adoption of online channel for purchase when compared with men (Cho & 

Jialin, 2008; Dennis et al., 2010; Santos & Fernandes, 2011). In fact, it is apparent from literature that women 

generally perceive higher level of risk and uncertainty than men when making an adoption decision, and this 

leads women to report higher degree of security/privacy concerns than men (Jensen et al., 2005; Fogel & 

Nehmad, 2009; Michota, 2013). Therefore, women will be more reluctance to release their sensitive personal 

health data and this may well hamper the pace of adoption of technology-assisted healthcare systems such as 

e-healthcare and m-healthcare technologies (Wilkowska & Ziefle, 2011). Furthermore, different genders may 

exhibit different price perceptions. Inherently, women tend to be more involved in price issues than men 

(Venkatesh et al., 2012). However, investigating empirically how the gender differences affecting trust, 

security/privacy and cost perceptions on PEOU and PU in healthcare fields are not abundantly researched. To 

our knowledge, with respect to the context of m-healthcare, this study is the first to extend the original TAM 

theory with such variables. Therefore, based on the above results and arguments, the following hypotheses 

are deemed suitable for the current analysis.  

H25: Trust influences PU to adopt m-healthcare more strongly for men than women. 

H26: Trust influences PEOU to adopt m-healthcare more strongly for women than men. 
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H27: Security/privacy influences PU to adopt m-healthcare more strongly for women than men. 

H28: Security/privacy influences PEOU to adopt m-healthcare more strongly for women than men. 

H29: Cost influences PU to adopt m-healthcare more strongly for women than women. 

H30: Cost influences PEOU to adopt m-healthcare more strongly for women than men. 

4. Research Model 

The present study extends the original TAM model with the addition of factors to account for the social influence, 

trust aspect, security/privacy concerns and cost issue. This study also intends to investigate the age- and 

gender-related differences. The research model is shown in Figure 1. 

 

 

 

5. Research Method 

The current preliminary study intends to examine the parameters responsible for improving the chances of 

patients participating in the adoption and acceptance of m-healthcare. In reality, m-healthcare technologies are 

novel innovations to most developing countries‟ cultures and economies and their adoptions have been little 

investigated in these environments, particularly with respect to the Jordanian environment. M-healthcare is 

fundamentally one of the most important technological innovations that have recently emerged which hold the 

promise of substantially renovating healthcare domains. However, the adoption of these types of technologies 

has not been conclusively established in relation to patients‟ perceptions and perspectives and therefore their 

behaviors toward these technologies are unknown to the academic community. In fact, we should expect patients 

to be significantly proactive in pursuing productive ways to appropriately ease off the pressure of their illnesses 

on their daily life. As a result, we anticipate that patients to be willing by default to adopt mobile-based 

technologies to help them manage and control positively and independently their illnesses. In the meantime, the 

adoption of these technologies by patients in developing country contexts can not be assumed to follow the same 

mainstream of previous technologies. Indeed, m-healthcare domain is still a gray area in terms of adoption and 

acceptance among patients in developing country environments. Therefore, this study can, to some extent, be 

considered explorative in nature. Consequently, the popular PLS based on Structural Equation Modeling (SEM) 

statistical technique can best suit the contexts of the current study. 

5.1 Instrument 

In order to validate and achieve the purposes of this empirical research, we developed a survey questionnaire 

having 25 questions (measurement items) organized around seven constructs (SI, Trust, Security/privacy, Cost, 

Figure 1. Research model of the study 
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PEOU, PU, BI). To ensure the validity of the questionnaire, questions utilized in the current study were adapted 

from previously validated works in the field (Davis, 1989; Davis & Venkatesh, 1995; Lin & Wu, 2002; Gefen et 

al., 2003; Luarn & Lin, 2005; Venkatesh et al., 2003; Yang & Peterson, 2001). The wording of the questions was 

tailored to suit the context of m-healthcare environment. Since the original questions were initially developed in 

English language, therefore a translation of these items from English into Arabic were done by a panel of experts. 

These experts are native Arabic speakers with an excellent command of English language and knowledgeable in 

this field of this study. This survey has employed the popular 5-point Likert scale (1 = strongly disagree, 2 = 

disagree, 3 = neutral, 4 = agree, 5 = strongly agree) (see Appendix A).  

5.2 Sample 

The current work was implemented at a number of hospitals in Jordan. The relevant data was gathered from 

participants (outpatients) by paper-based survey using the probability sampling technique. The stratified random 

sampling method was particularly employed to guarantee sufficient representation of subgroups within the 

population. The researchers have selected this type of traditional data collection method, as it is effective even 

though it is costly and time-consuming. Indeed, collecting data by means of online mediums such as e-mails or 

social networks may not be a useful approach because it is not an easy task to reach out patients online in this 

part of the world. In addition, according to Nulty (2008) that web-based surveys yield usually slow response 

rates. This study has selected a sample of 450 participants and the sample size is inline with requirements 

proposed by Sekaran (2006), 376 questionnaires were returned, corresponding to a return rate of almost 84%. 

Ten of these questionnaires were dropped due to missing respondent data and errors, leaving 366 valid 

questionnaires for statistical analysis. Table 1 presents the profile study participants. The statistical findings of 

the current research have shown that more than half of the respondents were female (56.8 %). Further, Some 60% 

of the respondents lie in the age range between 20 and than 29. Only 4.6% of the respondents over the age of 50. 

Regarding the level of education, it is apparent from Table 1 that large percentages of the respondents hold a 

bachelor degree (59%) and almost half of respondents spend between 250-500 JDs monthly. 

 

Table 1. Profile study participants 

Percentage Frequency Variable 

.80 208 Female 
Gender 

43.20 158 Male 

07.70 28 20 or Less 

Age (years) 

60.10 220 Between 20 and 29 

22.70 83 Between 30 and 39 

04.90 18 Between 40 and 49 

04.60 17 More than 50 

21.90 80 250 or Less 

Monthly expense 
54.60 200 250 Less than 500 

16.10 59 500 Less than 1000 

0.50 2 More than 1000 

23.00 84 Secondary school or less 

Education level 

11.70 43 Diploma certificate 

59.30 217 Bachelor degree 

04.90 18 Master degree 

01.10 4 PhD degree 

 

5.3 Data Analysis 

As already mentioned that, in order to quantitatively analyze the correlation among the relationships assumed in 

the current research, the powerful statistical tool of PLS (WarpPLS 4.0) is used. WarpPLS 4.0 is based on the 

variance-based PLS-SEM statistical technique and it is best suited for complex causal model with numerous 

parameters and relationships (Pavlou & Fygenson, 2006; Ahuja et al., 2007; Au et al., 2008). Further, PLS can be 

more effective than other software in this field of study to analyze and study the moderating effects of moderator 

variables (Pavlou & El Sawy, 2006; Limayem et al., 2007), as similar to the current study. WarpPLS 4.0 offers 

quality indices that can be seen as an indication of the quality of the modeling technique, including the ten 

goodness-of-fit indices (see Table 3 below), p-values and multicollinearity calculations (Kock, 2013). In addition, 

a recent review by Hair et al. (2012) on the application of SEM-based PLS technique in the academic fields, they 

concluded that this statistical tool has, in recent years, gained growing exposure, publicity, and acceptance 
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among academics and practitioners alike. In the meantime, Richter et al. (2015) have discussed why PLS-SEM 

method is becoming critically versatile, as it has been extensively used in empirical analysis in a diversity of 

applications, and the use of PLS–SEM method in empirical analysis is also appearing in numbers in high ranking 

management journals. Adding to that, many adoption studies have used different variants of PLS in their analysis 

in relation to the Jordanian environment; these studies have concluded that the PLS-SEM method is satisfactorily 

employed in these empirical-based adoption studies. For example, the adoption of Internet channel for buying 

(Faqih, 2011; Faqih, 2013), mobile payment adoption (Jaradat & Faqih, 2014), mobile commerce adoption 

(Faqih & Jaradat, 2014), and mobile learning adoption (Jaradat, 2014). 

5.4 Reliability and Validity 

The WarpPLS 4.0 is utilized to assess the measurement model of the data by examining the reliability and 

validity of measurement instruments, these assessments had been achieved through evaluating the convergent 

validity and reliability of all measurement items and followed by the measurement of discriminant validity. 

Statistically, it has been confirmed that Cronbach‟s alpha, Composite reliability (CR), Average variance extracted 

(AVE), and factor loading can be utilized to investigate with adequacy both convergent validity and reliability of 

the measurement items. Cronbach‟s alpha is a coefficient of reliability utilized to examine the internal 

consistency reliability (homogeneity) of the scale measurement items, or how well the items measure the same 

construct. The calculated values of Cronbach‟s alpha (Table 2) range from 0.719 (Cost) to 0.837 (BI), the level of 

these values clearly show that all the constructs exhibit adequate reliability as their values are exceeding the 

recommended threshold of 0.6 (Hair et al., 2003). The composite reliability (CR) is also an important statistical 

measurements utilized to evaluate the internal consistency of items measuring the constructs. The composite 

reliability which ranges from 0.842 to 0.902 (Table 2) are indicative of the fact that these values satisfy the 

statistical requirements set by Chin et al. (2003), they indicated that composite reliability is suggested to 

numerically exceed 0.70. As shown in Table 2, the AVE values for all variables included in this study are greater 

than the value of 0.50 suggested by Fornell and Larcker (1981). Furthermore, the AVE value for each variable 

was evaluated in this study to test discriminant validity of the constructs. To confirm whether certain constructs 

have adequate discriminant validity, Fornell & Larcker‟s (1981) approach was applied. As shown in Table 2, in 

accordance with requirements set by Fornell and Larcker (1981), the square root of AVE for each construct is 

higher than the correlations between the constructs and all other constructs, demonstrating that these constructs 

exhibit adequate discriminant validity. Mean and standard deviations for variables and factor loading for 

measurement items are shown in Appendix A. All factor loadings range from 0.66 to 0.87, and these values are 

exceeding the minimum value of 0.6 recommended by Goffee (1996). However, one of the items measuring trust 

construct was deleted due to factor loading below 0.6.  

In fact, multicollinearity problems are potentially likely to occur when factor loadings measuring the same 

construct are exceeding 0.7. The current study, with the help of WarpPLS 4.0, has evaluated the variance 

inflation factors (VIFs), Average block VIF (AVIF) and Average full collinearity VIF (AFVIF) for all items 

measuring the variables of the current model. Apparently, since all values calculated for VIFs are less than 5 

(Table 2), the model is therefore not suffering from a multicollinearity problem (Hair et al., 2009). Additionally, 

to confirm that the current model exhibits no risk of multicollinearity, the computed values of AVIF (= 1.493) 

and AFVIF (= 1.534) (Table 3) are below the threshold value of 3.30 proposed by Cenfetelli and Bassellier 

(2009). In conclusion, the findings of the current analysis provide evidence that this model possesses sufficient 

reliability and construct validity. 

 

Table 2. Scale reliability and validity  

Variables 
Cronbach‟s 

alpha 

Composite 

reliability 
R-square VIFs AVE 1 2 3 4 5 6 7 

 1 Social Influence 0.790 0.864 0.00 1.546 0.614 0.784       

 2 Trust 0.748 0.842 0.00 1.499 0.573 0.392 0.757      

 3 Security/ Privacy 0.736 0.850 0.00 1.656 0.654 0.391 0.480 0.809     

 4 Cost 0.719 0.842 0.00 1.160 0.641 0.022 0.103 0.037 0.800    

 5 Perceived Usefulness 0.754 0.860 0.38 1.754 0.671 0.323 0.297 0.323 0.017 0.819   

 6 Perceived Ease of Use 0.739 0.852 0.17 1.674 0.658 0.292 0.269 0.338 0.041 0.478 0.811  

 7 Behavioral Intention 0.837 0.902 0.48 1.925 0.754 0.385 0.283 0.315 0.097 0.548 0.549 0.868 

(Square roots of the AVE are the bolded diagonal values) 
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5.5 Results  

The current model incorporates seven variables: Social influence, trust, security/privacy, cost, perceived 

usefulness, perceived ease of use, and behavioral intention. This study has suggested 11 hypotheses linking the 

model‟s variables as deemed important for achieving the intentions of this investigation. Besides, the two basic 

demographics of age and gender have been utilized as moderators in the current model, attempting to gauge the 

moderating influence of age and gender differences on the 11 hypotheses suggested in the current model. 

Therefore, the total number of hypotheses proposed in this model has become 33. The WarpPLS 4.0 was 

employed to examine the structural model. The goodness-of-fit (GoF) indices, computed by WarpPLS 4.0, are 

shown in Table 3. These indices statistically describe how well the measurement model fits its data. Apparently, 

the statistical findings obtained here strongly indicate that there is an acceptable fit between the data and the 

measurement model (Kock, 2013). The testing of the structural model has been performed through the use of 

WarpPLS 4.0. Figure 2 summarizes the outcomes of the hypothesis testing. Table 4 also illustrates the hypothesis 

testing results of the structural model in more details. The results obtained provided statistical evidence to 

support 17 out of the 33 hypotheses suggested in this study. In addition, the model explained high-level variance 

among the dependent variables such as PU (R2=0.41) and BI (R2=0.48). 

 

Table 3. Model evaluation overall fit measurement. 

Measure Value p-values 

Average path coefficient (APC) (<0.05) 0.099 p= 0.007 

Average R-squared (ARS) (<0.05) 0.341 p< 0.001 

Average adjusted R-squared (AARS) 0.321 p< 0.001 

Average block VIF (AVIF) 1.493 Good if <= 5, ideally <= 3.3 

Average full collinearity VIF (AFVIF) 1.534 Acceptable if <= 5, ideally <= 3.3 

Tenenhaus GoF (GoF) 0.479 Small >= 0.1, medium >= 0.25, large >= 0.36 

Sympson‟s paradox ratio (SPR) 0.788 Acceptable if >= 0.7, ideally = 1 

R-squared contribution ratio (RSCR) 0.981 Acceptable if >= 0.9, ideally = 1 

Statistical suppression ratio (SSR) 0.970 Acceptable if >= 0.7 

Nonlinear bivariate causality direction ratio (NLBCDR) 0.864 Acceptable if >= 0.7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Results of testing hypotheses 

Note. Sold line indicates that the hypothesis is supported, where dotted line indicates that the hypothesis is not supported. 
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Table 4. Result of model hypotheses test 

No. 
Dependent 

Variables 

Independent 

Variables 
Moderators Path Coefficient Supported 

H1 PU BI  0.313*** Yes 

H2 PEOU BI  0.328*** Yes 

H3 PU PEOU  0.409*** Yes 

H4 SI BI  0.167*** Yes 

H5 SI PU  0.110** Yes 

H6 Trust PU  0.131** Yes 

H7 Trust PEOU  0.114** Yes 

H8 Security/privacy PU  0.072 No 

H9 Security/privacy PEOU  0.272*** Yes 

H10 Cost PU  0.011 No 

H11 Cost PEOU  0.013 No 

H12 SI BI age 0.002 No 

H13 SI PU age 0.023 No 

H14 Trust PU age 0.029 No 

H15 Trust PEOU age 0.075 No 

H16 Security/privacy PU age 0.104* Yes 

H17 Security/privacy PEOU age -0.037 No 

H18 Cost PU age -0.129** Yes 

H19 Cost PEOU age -0.088* Yes 

H20 PEOU BI age -0.070 No 

H21 PU BI age 0.019 No 

H22 PEOU PU age 0.127** Yes 

H23 SI BI gender -0.014 No 

H24 SI PU gender 0.087* Yes 

H25 Trust PU gender -0.076* Yes 

H26 Trust PEOU gender 0.056 No 

H27 Security/privacy PU gender -0.005 No 

H28 Security/privacy PEOU gender 0.049 No 

H29 Cost PU gender 0.10** Yes 

H30 Cost PEOU gender 0.107** Yes 

H31 PEOU PU gender 0.049 No 

H32 PU BI gender 0.011 No 

H33 PEOU BI gender 0.090* Yes 

Significance at p<***: 0.001, **:0.01, *:0.05. 

 

6. Discussion of Findings  

The current study proposes a model based on an extended TAM to investigate the adoption of m-healthcare 

adoption in Jordan. The TAM model has been augmented with four external variables; these are social influence, 

trust, security/privacy and cost. Besides, studying the applicability and adaptability of TAM theory in mobile 

healthcare domain and developing countries‟ environment. The current study also aims to examine the influence 

of demographic variables of age and gender differences on patients‟ perceptions and behaviors towards the 

adoption of mobile-healthcare domain. The findings highlighted in this study offer a considerable opportunity for 

the Arab world in general and Jordan in particular to make use of these findings in order to better develop and 

implement strategies for the benefits of enhancing the adoption and diffusion of m-technologies in healthcare 

domains among patients. Nevertheless, there are limited research in the current literature examining the adoption 

of mobile healthcare in relation to patients‟ perceptions and perspectives for comparison with the results obtained 

by this study. In the light of this scarcity of literature in age and gender-related differences, it is useful to make 

comparisons with findings drawn from different IS/IT scholarly domains whereby the influence of age and 

gender differences were heavily investigated. 

The current findings have established that PEOU and PU are key predictors of patients‟ intention to adopt mobile 

healthcare technology with almost similar explanatory power (H2: β=0.328, p<0.001; H1: β=0.313, p<0.001). 
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Similar findings were reported by information technology adoption studies implemented in the context of 

different healthcare domains (Lin, 2011; Mohamed, 2011; Hung & Jen, 2012; Xue et al., 2012; Jaradat & Smadi, 

2013; Kuo et al., 2013). In fact, the strength of PU and BI relationship is obviously comparable to prior studies 

in the field, however the strength of the relationship between PEOU and BI is much stronger than what 

concluded by previous studies. This result indicates that the respondents of this study lack the technical 

knowledge necessary to successfully use m-technology to achieve better healthcare delivery for themselves. 

Correspondingly, it appears that most respondents of this study are not comfortable with m-technology usage for 

health applications. For that reason, they might perceive the aspect of ease of use as a highly significant and a 

critical issue. Overall, with respect to the findings of PEOU and PU influence on BI, it implies that if patients 

find the technology simple, easy to use and useful they will be keen to participate in its adoption. Also, this study 

empirically shows that PEOU is significantly correlated with PU (H3: β=0.409, p<0.001). This result conforms 

with prior findings (Mohamed, 2011; Wu et al., 2011; Hung and Jen, 2012; Xue et al., 2012). The current result 

implies that if the individuals feel that the m-healthcare is easy to use and effortless to manage they will tend to 

perceive it as useful. The conclusion of the current findings is that PEOU influences the intention to use 

m-healthcare directly and indirectly though PU construct. The results obtained by the current study concerning 

the primary TAM-related relationships conform well with many previous conclusions reported by other research 

studies in different IT domains. This study statistically also reveals that SI is positively correlated with BI to 

adopt m-healthcare (H4: β = 0.167, p < 0.001). Similar results were concluded by studies carried out in different 

healthcare domains (Xue et al., 2012; Jaradat & Smadi, 2013; Sun et al., 2013; Zhang et al., 2014). Other studies 

conducted in Jordan on the adoption of mobile-commerce (Faqih & Jaradat, 2014) and m-payment (Jaradat & 

Faqih, 2014) using students as respondents have reported less predictive power regarding the influence of SI on 

BI. The interpretation of the variation in the result can be presumably attributed to the reality that this current 

study used a sample of higher average age of respondents than other studies. Furthermore, this study confirms 

that SI positively influences PU (H5: β = 0.110, p < 0.01), which also positively and indirectly influences BI to 

adopt and use the technology. These results corroborate with similar findings reported by previous studies 

(Venkatesh & Davis, 2000; Venkatesh & Bala, 2008). 

Furthermore, trust is positively associated with both PEOU and PU (H7: β=0.114, p< 0.01; H6: β = 0.131, p < 

0.01). As a result, trust has an indirect positive influence on patients‟ intention to adopt m-healthcare via PEOU 

and PU. Similarly, in the context of e-healthcare, a study concluded that trust exerted strong positive direct 

influence on professionals‟ PEOU and PU (José & María, 2011). The findings obtained here are similar to those 

achieved by studies in non-healthcare domains (Tang & Chi, 2005; Chau et al., 2007; Reid & Levy, 2008; Sharif, 

et al., 2014). However, Jaradat and Smadi, (2013) concluded that trust dimension had no direct effect on the 

users‟ behavioral intention to adopt m-healthcare.  

The current result also shows that security/privacy has a significant and direct positive influence on PEOU (H9: 

β = 0.272, p < 0.001), which in turn influences BI to adopt m-healthcare. The strong correlation between 

security/privacy and PEOU is an indication of the fact that the higher the security and privacy perceptions of the 

technology the higher patients‟ perceptions of ease of use of the technology, and this will lead to a greater level 

of BI and finally to actual use of the systems. These findings are in agreement with findings obtained by earlier 

studies conducted on non-healthcare domains (Lallmahamood, 2007; Nasri et al., 2013). In the meantime, the 

current study also reports that security/privacy has no effect on PU (H8), and therefore no indirect effect on BI. 

This result clearly indicates higher patients‟ perceptions of security/privacy will not lead patients to perceive the 

technology as useful to their jobs and patients become less to adopt the technology. However, these results are 

not in line with some previous findings carried out in healthcare and non-healthcare fields (Lallmahamood, 2007; 

Wilkowska & Ziefle, 2011; Nasri et al., 2013). 

Besides, this study shows that cost shows no influence on both PEOU and PU (H11: β = 0.013, p < 0.05; H10: β 

= 0.011, p < 0.05). Contrary to what has been hypothesized in the current model, the current results have 

revealed that cost has insignificant role to play in mobile healthcare adoption. The current results are not in 

harmony with results provided by Garg and Garg (2013) on the acceptance of 3G. The current results may be 

attributed to either respondents are unaware of the cost of m-healthcare innovations since they have not used the 

technology, or Jordanians may be driven by the fact that m-technology is handy and cheap in Jordan (Arab 

Advisers Group, 2013). However, these results contradict previous findings concluded by adoption studies 

implemented in Internet and mobile-based environments (Chong et al., 2012; Yu, 2012).  

The current result demonstrates that age moderates the link between PEOU and PU in a way that it is stronger 

for older people (H22: β = 0.127, p < 0.01), however, this study has conceptualized that the relationship is 

stronger for younger people. This means that older people who find the technology easy to use perceive it useful 
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more than younger people. In addition, the current study demonstrates that age moderates the effect of 

security/privacy on PU in a way that it is stronger for older people than younger people (H16: β = 0.104, p < 

0.05). This implies that as people age their security and privacy concerns become less important, this finding 

informs that younger people become less likely to observe and appreciate the usefulness of the technology. 

Previous empirical analysis has reported similar findings (Zukowski & Brown, 2007; Hoofnagle et al., 2010; 

Walrave et al., 2012). The present analysis has confirmed that age moderates the relationship that connects cost 

with PEOU and PU in a way that as age increases the cost perceptions decrease (H18: β = -0.129, p < 0.01, H19: 

β = -0.088, p < 0.05). These results are conflicting with the existing literature (Steele et al., 2009; Chen & Chan, 

2011; Suki, 2011). However, this study shows that cost has no empirical significance on PEOU and PU. Still, 

though, unexpectedly the current findings strongly conclude that younger generations pay more emphasis on 

perceptions of cost than older generations.  

In the light of the current research, seven hypotheses measuring the moderating influence of age are not 

supported (H12, H13, H14, H15, H17, H20, and H21). First, the effect of social influence on perceived 

usefulness and intention is not moderated by age (H13, H12). These findings imply that older people are not 

inclined to place greater emphasis on social needs as presumed in the current study. The results reported by this 

study are not in harmony with previous conclusions (Morris & Venkatesh, 2000; Burton-Jones & Hubona, 2006). 

Furthermore, the moderating effect of age of PEOU and PU constructs on BI construct to adopt m-healthcare are 

not supported (H20, H21). The current results inform that people, regardless to their age, have no variations in 

their perceptions of ease of use and usefulness toward intentions to use the technology. The results obtained here 

are unexpected since many empirical studies have yielded results that support the hypothesis assumed to hold 

true in the current study (Venkatesh et al., 2003; Wang et al., 2009, Cruz et al., 2010; Venkatesh et al., 2012). 

The moderating impact of age on the relationships that link trust with PEOU and PU are found to be statistically 

non-significant (H15, H14). This indicates that people of different ages have similar perceptions concerning the 

effect of trust on PEOU and PU. These findings are not inline with conclusions of Peter and Valkenburg (2011) 

and Yao et al. (2007) who confirmed that older people were more wary of trusting new innovations, particularly 

online and mobile-based technologies. Zulman et al. (2011) also revealed that older people were largely the least 

to put much trust in the Internet channel for acquiring health information in comparison with younger people. In 

the meantime, the current result conforms to findings reported by Liébana-Cabanillas et al. (2014) in a study 

conducted on m-payment adoption. With respect to age-related differences, patients of different ages seem to 

have similar orientations towards the impact of security/privacy on PEOU (H17). 

This study demonstrates that gender moderates the relationship between perceived ease of use and behavioral 

intention to adopt m-healthcare, the effect was more strongly for women than for men (H33: β = 0.090, p < 0.05). 

Similar conclusions were reported by Chiu et al. (2005) and Park et al. (2013) in the context of non-healthcare 

domains. Venkatesh et al. (2003) and Riquelme and Rios (2010) also arrived at similar results. The current result 

implies that women‟s PEOU influences BI more strongly than men. This finding can be explained since women 

generally exhibit a greater level of perceived difficulty than men when challenged by new innovation and also 

lack the confidence necessary to implement m-healthcare process in a simple and straightforward manner. 

Therefore, women become concerned about perceived ease of use as a vital predictor of the technology more 

than men. 

This study hypothesized that women‟s perceptions of SI is higher on PU than men (H24). Unexpectedly and 

interestingly, the current findings demonstrated that the reverse of the conceptualized hypothesis was empirically 

supported, whereby the effect of SI on PU is higher for men than women (H24: β = 0.087, p < 0.05). However, 

previous conclusions reported different results (e.g., Venkatesh et al., 2003). Still, Terzis and Economides (2011) 

and Wang et al. (2009), in non-healthcare domains, have reported findings in harmony with current results. 

Apparently, men‟s patients seem to be more heavily exposed to their immediate environment than women‟s 

patients. Indeed, this is remarkable and yet unexpected conclusion. More, this study hypothesized that trust 

perceptions on PU are stronger for men than women (H25). The findings obtained here have revealed that the 

reverse of this hypothesis held true (H25: β = -0.076, p < 0.05). Thus, if the trust in m-healthcare systems 

increases women will tend to appreciate the usefulness of the system more strongly than men and the likelihood 

of women‟s BI to adopt the technology may increase. Similar findings were reported by Awad and Ragowsky 

(2008) in the environment of online channel. Besides, this research confirms that gender has some moderating 

effect on the relationships between cost and PEOU and PU (H30: β = 0.107, p < 0.01, H29: β = 0.100, p < 0.01). 

However, the current findings reveal that perception of cost has no statistical influence on PEOU and PU to 

adopt m-healthcare (H11 and H10). Even though, in accordance with current results, women are expected to give 

more emphasis on perceptions of cost than men. Similar results were concluded by Venkatesh et al. (2012). 
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Regarding the moderating influence of gender on primary TAM-related relationships, this study reveals that 

gender has no impact on the relationships that connect PU with BI and PEOU with PU (H32, H31). These results 

are not in line with some prior research studies conducted on various IS/IT domains and settings (Venkatesh et 

al., 2003; Ong & Lai, 2006; Shin, 2009; Pan & Jordan-Marsh, 2010; Riquelme & Rios, 2010; Van Slyke et al., 

2010; Goh, 2011). The current findings point to that, as far as PU is concerned, both patients‟ genders are tuned 

to similar perceptions and orientations. Unlike PEOU which has been reported here to vary among different 

genders. Further, this study concludes that there are no variations in how different genders perceive the influence 

of PEOU on PU. Indeed, both genders believe equally that if the system is easy to use, therefore they perceive it 

useful. However, Venkatesh et al. (2003) and others (Ong & Lai, 2006; Amin, 2007; Riquelme & Rios, 2010) 

have concluded results contrasted with the current findings. 

Furthermore, gender differences have no empirical influence on the relationship between SI and BI (H23). This 

indicates that both genders show no perceptual variations in relation to how SI affects BI. This study also failed 

to find any important moderating influence of gender on the link between trust and PEOU (H26). This indicates 

the impact of trust on PEOU is not influenced by gender variations. Similarly, the relationships that link 

security/privacy with PEOU and PU are not significantly moderated by gender (H28, H27). Thus, security and 

privacy issues are not influenced by gender differences in relation to the adoption of m-healthcare. However, 

literature has reported that women tend to be influenced more strongly by security and privacy issues than men 

(Fogel & Nehmad, 2009; Wilkowska & Ziefle, 2011; Michota, 2013).  

7. Contributions, Conclusions and Limitations  

7.1 Theoretical Contributions  

The current empirical analysis makes many main theoretical contributions to literature. First, mobile healthcare 

is generally an unexplored field of research, particularly in developing countries. Therefore, the current analysis 

adds to the emerging literature on m-healthcare technology the factors inline with patients‟ perceptions and 

perspectives that affect the adoption process of m-healthcare. In addition, this work adds to the body of literature 

a consolidated model based on a well-founded theoretical base that allows furnishing appropriate hypotheses for 

better investigating the factors impacting the adoption process of mobile healthcare in Jordan. Indeed, better 

comprehension of m-healthcare phenomenon has been largely achieved. Second, the current study is one of the 

rare studies that has used an extended TAM theory in investigating m-healthcare adoption. The final outcomes of 

this research offer considerable empirical evidence to back the applicability of the TAM model in a novel 

environment of m-healthcare and a developing country environment. This is certainly an important contribution 

to current knowledge. Third, the current findings report that the perceptions of ease of use and usefulness are 

predominantly fundamental to predict the individuals‟ behavioral intention to use the technology. This 

investigation strengthens the significance of these determinants in the context of mobile healthcare. Further, 

social influence, trust, and security/ privacy factors are all important determinants to predict and explain both 

PEOU and PU constructs among patients, which lead to enhancement of behavioral intention. The findings of 

this study further emphasize the common perception that PEOU and PU constructs remain predominantly the 

most influential factors for determining the behavioral intention to adopt an innovation. In conclusion, these 

contributions are important in the sense that the current study has been launched in an emerging domain of 

m-healthcare and in a non-western culture. Fourth, in the context of this analysis, age difference has been 

empirically found to have some moderating influence on mobile healthcare adoption in Jordan. The current 

research has incorporated core constructs of TAM and some external variables that were presumed to influence 

the adoption process of m-healthcare, and the outcome of the current study informs that people of different age 

perceive some of the proposed relationships among these constructs differently. These are very important 

contributions to literature because a variety of marketing strategies can be developed in accordance with these 

outcomes to promote and enhance the adoption and diffusion of m-healthcare among patients. Finally, the 

current findings provide empirical significance that gender differences play a significant moderating role in 

m-healthcare adoption among patients. The empirical evidence of this study suggests that there are variations 

among different genders in how they respond to relationships linking some of the constructs of the current model. 

The conclusions of the current study inform the literature on the importance of gender differences since genders 

are empirically found to follow different perceptions toward the adoption process of m-technologies. These 

contributions are significant because the void in the literature regarding these types of conclusions is remarkable. 

7.2 Practical Implementation  

The findings obtained in the current analysis point to an interesting practical implications, these can be 

potentially critical for the benefits of improving the adoption of m-healthcare if appropriate strategies are 
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effectively developed inline with these findings. First, the current study reinforces the importance of providing 

means or strategies by technology developers and providers that will result in achieving higher levels of 

perceptions of ease of use and usefulness of the technology since they are empirically established to hold crucial 

aspects of patients‟ intention toward technology adoption. Therefore, healthcare providers must work more 

collaboratively with others to prove patients with m-healthcare systems that are easy to use and useful, which 

may increase behavioral intention and subsequent actual use of the technology. Indeed, mobile devices are 

inherently constrained in their resources and having many limitations. Effectively, it is important that system 

interfaces are user-friendly and operating systems are agile, and that will significantly improve productivity and 

performance of patients in handling these technologies to better manage their own diseases. Second, social 

influence is a vital element in the context of the current study. Therefore, it is imperative that effective promotion 

strategies to be in place for exploiting considerations of social influence. Undoubtedly, it is worth taking 

advantage of the roles of social media and social networks in enhancing and facilitating the development of 

positive patients‟ perceptions toward adoption of m-healthcare. In addition, the potential of surrounding 

environment (i.e., family and peers) can be influential in triggering users‟ perceptions toward adoption behavior. 

Third, building trust mechanisms through implementing risk-reduction instruments in m-healthcare systems to 

motivate individuals in participating in the adoption of the technology have become a necessity in today‟s 

challenging and risky environment. Further, it is true that m-healthcare is redefining security/privacy perimeters, 

and therefore adapting strategies that emphasize the importance of having security and privacy policy 

requirements are categorically crucial for providing a higher level of reassurance regarding the safeguard of 

patients‟ personnel data. These strategies, if implemented properly and adequately, would help patients perceive 

that m-healthcare technology is trustworthy, secure, reliable, and safe, and this may eventually lead to a higher 

level of BI to adopt and use the technology. Finally, developing and implementing strategies of individuals‟ 

segmentation is extremely vital that based on demographic information of age and gender and inline with the 

current findings with respect to how age and gender moderate some of the proposed relationships. From patients‟ 

perspectives, this will generate more favorable perceptions, more motivational attitude and greater personnel 

satisfaction toward technology adoption (Liébana-Cabanillas et al., 2014), and in turn, will lead to higher pace of 

adoption.  

7.3 Conclusions 

The current study attempts to formulate a new model by incorporating additional parameters in a 

well-established TAM theory and implementing them to a novel context of m-healthcare in a developing country 

environment. In addition to the core constructs of the primary TAM (PEOU and PU), the social influence, trust, 

and security/privacy parameters are empirically influential in the process of making the decision to adopt 

m-healthcare technologies by consumers (patients). In addition, the TAM model is found to be applicable to 

m-healthcare domain in a developing country and adaptable to a unique category of individuals such as patients. 

Nevertheless, this study surprisingly points out that cost perception is not an important aspect in the acceptance 

of m-healthcare technology among patients in Jordan. Further, the demographics of age and gender as 

moderators in this study are found to have some empirical significance on the adoption of m-healthcare 

technology. 

7.4 Limitations and Future Studies  

There exist several limitations associated with this research that might narrow the scope of the findings, and 

point to potential directions for future studies. For example, the integrated external factors in the current model 

may be inadequate to depict a full picture of the adoption process of m-healthcare in Jordan. Therefore, future 

research studies may include more variables such as risk perceptions, mobile self-efficacy, perceived anxiety, 

and perceived image, as well as additional demographic factors such as individual-level cultural values, 

experience, education level, and income. Further, the current study‟s theoretical model has not included the 

actual usage behavior; therefore, future studies may incorporate the influence of behavioral intention on actual 

use construct so that how much behavioral intentions are translated to actual use can be determined. Finally, the 

current study is cross-sectional by design, a longitudinal perspective may increase the possibility of 

understanding the temporal variations of individuals‟ perceptions toward adoption behavior of the technology.  
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Appendix A  

Survey questionnaire, mean, std. deviation and factor loadings 

Nos. Social Influence Mean Std. Deviation Loading 

1 
People who affect my behavior believe that I should use the mobile phone to perform 

m-healthcare behaviors. 
3.34 1.090 0.765 

2 
People who are important to me believe that I should use the mobile phone to perform 

m-healthcare behaviors. 
3.41 1.073 0.766 

3 
The senior management of Ministry of Health has been helpful in the use of the mobile 

phone to perform m-healthcare behaviors. 
3.06 1.250 0.843 

4 

In general, the Ministry of Health supports the use of mobile phone to perform 

m-healthcare behaviors through distributing bulletins and providing free education for 

citizens. 

3.02 1.290 0.757 

Grand mean 3.21 (Medium) 

Nos. Trust Mean Std. Deviation Loading 

1 I overall trust the services that are offered by mobile phone. 3.14 1.038 0.728 

2 
I expected that using the mobile phone to perform m-healthcare behaviors will be available 

for use without interruption of service. 
3.29 1.127 0.831 

4 
I thought that using mobile phone to perform m-healthcare behaviors has the capability to 

provide a desired level of service in adverse or hostile conditions (e.g., natural disasters). 
3.52 1.051 0.657 

5 
I highly trust the technology such as the network provided by Jordanian mobile operators to 

perform m-healthcare behaviors. 
3.43 1.147 0.800 

Grand mean 3.35 (Medium) 

Nos. Security/ Privacy Mean Std. Deviation Loading 

1 Using the mobile phone to perform m-healthcare behaviors is secure. 3.24 1.058 0.808 

2 
Using the mobile phone to perform m-healthcare behaviors does not disclose my private 

information. 
3.09 1.206 0.820 

3 
Government laws, regulations and legislations are important to adopt and perform 

m-healthcare behaviors. 
3.10 1.229 0.799 

Grand mean 3.14 (Medium) 

Nos. Cost Mean Std. Deviation Loading 

1 It would cost a lot to use m-healthcare technology.  2.97 1.224 0.832 

2 
There are financial barriers for having the needed mobile-based technologies to adopt and 

use m-healthcare technology.  
2.93 1.148 0.755 

3 
I expected that the cost of services provided by the national network operators to perform 

m-healthcare behaviors would be expensive.  
3.06 1.179 0.812 

Grand mean 2.98 (Low) 

Nos. Perceived Usefulness Mean Std. Deviation Loading 

1 Using mobile phone would improve my performance in conducting m-healthcare behaviors. 3.97 2.767 0.813 

2 Using mobile phone would make it easier for me to perform m-healthcare behaviors. 3.99 0.769 0.778 

3 I would find the mobile phone useful in performing m-healthcare behaviors. 4.42 3.756 0.864 

Grand mean 4.13 (High) 

Nos. Perceived Ease of Use Mean Std. Deviation Loading 

1 Learning to use mobile phone to perform m-healthcare behaviors is easy for me. 3.96 0.890 0.806 

2 
It would be easy for me to obtain what I need by using mobile phone to perform 

m-healthcare behaviors. 
3.80 0.933 0.851 

3 
My interaction with a mobile phone to perform m-healthcare behaviors procedure would be 

clear and understandable. 
3.92 0.909 0.774 

4 I would find mobile phone to perform m-healthcare behaviors easy to use. 3.91 0.908 0.779 

Grand mean 3.90 (High) 

Nos. Behavioral Intention to Use Mean Std. Deviation Loading 

1 I intend to use the mobile phone to perform m-healthcare behaviors frequently. 3.88 0.956 0.870 

2 
I predict that I should use the mobile phone to perform m-healthcare behaviors in the 

future. 
4.00 0.849 0.857 

3 It is likely that I will use the mobile phone to perform m-healthcare behaviors in the future. 4.04 0.910 0.878 

Grand mean 3.97 (High) 
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