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[bookmark: _Toc24447754]Abstract
Health information technology (HIT) is a huge and growing industry that shows considerable promise as a means to revolutionize and transform the healthcare sector by providing timelier, more efficient, and higher-quality care. Yet, despite its promise, it is seeing slower growth than desired because of the numerous barriers and the lack of motivation surrounding its implementation and usage, even in the United Arab Emirates (UAE), a country that has seen more growth than most in the region. Three studies were conducted to understand these motivators and barriers in the UAE as perceived by representatives of four healthcare stakeholder categories—employers, patients, UAE citizens, and foresight experts. Initial interviews (N = 115) were conducted to gain in-depth data about motivators and barriers. Then, participants were surveyed to provide their ratings of 41 motivators (N = 391) and 47 barriers (N = 150). Exploratory factor analyses were conducted on the responses, revealing four latent motivational constructs (quality management, information sharing, strategic governance, and technology infrastructure) and four latent barrier constructs (organizational strategy, technical barriers, readiness for big data and the internet of things (IoT), and orientation). Confirmatory factor analyses revealed strong impacts of each of the four motivational factors on HIT adoption (≥ 0.78) and a moderate effect (0.66) on the readiness for big data and IoT in HIT adoption. Strong impacts of the other barrier factors on HIT adoption were also identified (≥ 0.83). These findings suggest that, in order to improve widespread use and implantation of healthcare technologies and growth of the HIT sector, important areas of investment are governmental vision and support, data security and privacy, professional development, and long-term usability of the technology.
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The dissertation is structured as follows. Chapter one identifies the statement of the problem, the objectives and purposes of this research, research gaps, and the research context. Chapter two covers the literature review. Chapter three discusses the theoretical background, while chapter four discusses the data collection and research methodology. Chapter five presents an analysis of the findings, while chapter six discusses the implications and possible directions for future research. Finally, chapter seven summarizes and provides the conclusions for the dissertation.
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[bookmark: _Toc24447757]CHAPTER 1: Introduction
Structure of Chapter One



This chapter starts by highlighting the problems in healthcare information technology (HIT) adoption in the healthcare sector. Then, the context of the dissertation, the healthcare sector in the United Arab Emirates (UAE), is introduced. The chapter then highlights the research gaps from both academic and industry perspectives and emphasizes the importance of this research. Research contributions are then discussed, and the chapter closes with the outline of this dissertation, which introduces the two phases. 
[bookmark: _Toc24447758]1.1. Introduction
In today’s increasingly technologically inclined society, technology has taken on an important role in healthcare. As a result, different types of HIT have emerged that can be used by all parties involved, from patients to doctors, nurses, administrators, or laboratories. This research will use Ahlan and Ahmad’s (2014) definition of HIT (i.e. the use of computers for digital assistance by physicians, e.g. the electronic storage of health records and patient histories and the computerizing of entries of physicians’ orders by healthcare professionals, such as other doctors, nurses, care-givers, hospitals, test centers and laboratories, and patients). The various forms of HIT aim to facilitate the effective and time-efficient management, storage, processing, and transmission of healthcare data, such as patient records and physician orders (Ahlan & Ahmad, 2014; Liddell, Adshead, & Burgess, 2008; Lucas, 2015; Stead & Lin, 2009). In addition to the greater efficiency in data storage and sharing, HIT also improves the quality of care, minimizes errors, and reduces the cost of maintaining physical records (Alsadan, Metwally, Ali, & Jamal, 2015; Ehteshami, Peyman, Nahid, & Mahtab, 2013; Shekelle, Morton, & Keeler, 2006; Wang, Kung, & Byrd, 2018).
The literature indicates numerous HIT motivators, including the desire for integration, access to real-time information, modernization and dissatisfaction with older systems, image considerations, decision-making and complexity, process performance and productivity, response time, reduced operating costs, strategic decision-making, management reporting, business flexibility, transactional efficiency, performance expectancy, effort expectancy, and facilitating conditions (Gattiker & Goodhue, 2005; Kamhawi, 2008; Oliver & Romm, 2002; Phichitchaisopa & Naenna, 2013; Ruivo, Johanssonb, Oliveira, & Neto, 2012; Tortorella & Fries, 2015). Despite the multitude of analyses that have documented various determinants of HIT adoption, there are no comprehensive quantitative studies in the UAE context.
However, despite its benefits, HIT adoption is slower than desired, particularly in developing and less developed countries (Boonstra & Broekhuis, 2010; Ebrahim & Irani, 2005; Laerum, Ellingesen, & Faxvaag, 2001; Simon et al., 2007; Stewart, Mohamed, & Marosszeky, 2004). Nevertheless, some countries—especially those with the financial resources and governmental support to implement such innovative technological initiatives—have witnessed more progress. A particularly noteworthy example is the United Arab Emirates (UAE). This small nation has been investing significant sums of money towards becoming a top healthcare destination worldwide, a goal it hopes to achieve in a few years’ time (The United Arab Emirates Government, 2016), largely due to HIT implementation. It is, therefore, important to understand what the motivators for HIT adoption are in the UAE and how this knowledge can be transferred to other nations, helping them to achieve similar progress. 
While there are numerous studies examining the motivators for HIT adoption worldwide (e.g. Buntin, Jain, & Blumenthal, 2010; Heisey-Grove & Patel, 2014; McLeod, Carpenter, & Clark, 2008; Melville, Kraemer, & Gurbaxani, 2004; Wolper, 2013; for more, see Chapter two), as well as in the UAE context (Al Alawi, Al Dhaherir, Al Baloushi, & Prinsloo, 2015; Alsadan et al., 2015; Rae & Nasser, 2011; Uluc & Ferman, 2016), no comprehensive quantitative studies on the UAE exist. As such, by understanding HIT adoption drivers and barriers in the UAE, we can perhaps shed light on how to motivate other nations to utilize these important technologies.
Given the significant financial resources of the UAE, cost might not be as strong of a deterrent, meaning the other factors may come to the forefront instead. Overall, there is a significant lack of research on what hinders HIT adoption in the UAE. By examining these barriers, we can better understand which ones persist even in settings of strong HIT use. 
Practical evidence and scholarly debate show that the acceptance of innovative technologies by healthcare stakeholders is challenging due to various barriers. For example, barriers for rapid or larger scale HIT adoption may include finances, functionalities, users, and/or environment. Further, aside from government regulations, the adoption of HIT is likened to social contagion, since users’ decisions may be influenced by the actions of peer institutions (Angst, Agarwal, Sambamurthy, & Kelley, 2010). Hence, the decision to adopt new technologies is influenced by peer feedback or recommendations.
The most severe barriers to HIT adoption emphasized in the literature include initial high costs, acceptance, disruption of workflow, privacy and confidentiality risks, and the absence of documentation procedures (Ajami & Baheri-Tadi, 2013; Farsi & West, 2006; Ludwick & Doucette, 2009). One research stream has identified the main deterrent of technology adoption as the substantial implementation cost (Christodoulakis, Asgarian, & Easterbrook, 2017; Ford, Menachemi, & Phillips, 2006; Rao, DesRoches, Donelan, Campbell, & Miralles, 2011; Ross, 2009). However, another body of research has argued that design and technical concerns are the most important barriers to technology adoption (e.g. Ajami & Baheri-Tadi, 2013; Thorn, Carter, & Bailey, 2014; Yau, Williams, & Brown, 2011). Despite the differences in the results of the above cited studies, the identified barriers to HIT implementation are connected. For example, HIT implementation leads to redesigning information and decision activities. 
There are many different categories of individuals using HIT, and each category can have different perspectives on what motivates or deters HIT use—that is, they each have different stakes in HIT adoption. Administrators might be concerned most with how costly such technologies will be to implement in their hospitals, whereas doctors and nurses might be concerned most with how quickly and easily they can learn to use such technologies, while patients might be most concerned with the security of their health records. With so many potentially competing positions, to obtain a full picture of the most common and, arguably, the most important motivators and barriers, the viewpoints of all relevant stakeholders need to be considered. This is a viewpoint that has not yet been addressed in the academic study of HIT motivators and barriers. Comprehensive, integrated papers on the motivators and barriers for institutions, physicians, nurses, front office, and other stakeholders within a healthcare facility are still scarce. Thus, the present work aims to combine four stakeholder groups (employees, patients, UAE citizens and residents, and foresight experts)to present a unique perspective on what influences their adoption of HIT in the UAE context. The analysis of future foresight experts’ opinions is a novel approach in academic research, which has not been tested before, providing a new way of directly involving the industry’s planning capacity in studying HIT adoption dynamics.
[bookmark: _Toc24447759]1.2. Statement of the Problem
The literature has focused, since the 1960s, on clarifying the mechanisms of technology acceptance and the attitudes of healthcare stakeholders towards its application, based on various perspectives, such as the theories of reasoned action (Fishbein & Ajzen, 1975) and planned behavior (Ajzen, 1985), the technology acceptance model (TAM) (Davis, 1986), and TAM2 as a new specification of TAM (Venkatesh & Davis, 2000). These theories mainly explore the issue of HIT, but an integrated approach of the viewpoints of all relevant stakeholders is still lacking in the literature. Some studies have recognized this as a research gap. For instance, Kumar, Rahman & Kazmi (2016) explained that stakeholder groups are interconnected and, thus, have to be investigated in an integrated manner. Although stakeholder theory has been used to this end, its focus has tended to be on one or two categories only [e.g. De Almeida, Farias, & Carvalho, 2017 (hospital managers); Hung, Tsai, & Chuang, 2014 (nurses); Lai, Lin, & Tseng, 2014 (hospitals); Marsan & Paré, 2013 (IT experts from the health and social services sector); Palvia, Lowe, Nemati, & Jacks, 2012 (hospitals); Paul, Ezz, & Kuljis, 2012 (patients)]. Ultimately, focusing on a limited number of stakeholders does not guarantee an optimal outcome. In other words, it is recommended that all stakeholders be simultaneously involved in the process of technology adoption. 
There is a dearth of research examining the combined perspectives of employees, patients, the public, and foresight experts. Eliciting views from these four stakeholder groups, which are the focus of this research, is critical because of their individual and combined salience. Furthermore, inclusion of the last group, foresight experts, in our analysis is entirely new in this domain of research. Foresight experts assist companies in navigating likely changes by presenting an early assessment of forthcoming opportunities (and obstacles). However, these specialists do more than forecasting: they examine various current phenomena and processes, such as networks, because optimizing the process of planning and decision-making necessarily requires understanding the extent to which current and historical practices have been adequate. Some authors describe the foresight professional as an individual engaged in “a systematic, future-oriented, analytical and interactive process that partly contributes to shared visions concerning long-term developments within science, technology, business and society and partly facilitates the alignment of relevant stakeholder groupings around desirable developments through relevant strategies, decisions and actions” (Andersen et al., 2007, pp. 6–7). 
Consequently, this research attempts to fill this research gap by considering all four major stakeholder categories (employees, patients, society members, and future foresight experts) in the healthcare system. This approach, although challenging, allows an analysis of the motivators for and barriers to HIT adoption in the healthcare sector. Typically, governments and their regulations are expected to improve the status of their healthcare sectors by introducing innovations that are recognized worldwide. For instance, the Organization for Economic Co-operation and Development (OECD) describes innovation performance as a “crucial determinant of competitiveness and national progress” (OECD, 2007), which means that a state’s ability to adopt improvement measures, and the related technology, that will ultimately improve its constituents’ quality of life is a determinant of the country’s ability to survive in the current globalized and dynamic society. Hence, the government’s view on the provision of healthcare services needs to be considered when researching the status of the healthcare sector.
To this end, this research explores and analyzes the motivators for and barriers to HIT adoption across four relevant stakeholder groups: employees (e.g. doctors, nurses, administrators, etc.), patients; UAE citizens and residents; and foresight experts (i.e. specialists who examine current trends to predict future needs and trends). 
However, the healthcare sector is influenced by laws and policies for private stakeholders such as hospitals and pharmaceutical companies. These stakeholders also recognize the need to innovate and adopt new technologies to provide better products and services by improving their efficiency (PwC, 2013). Technology now plays an important role in healthcare systems, especially for managing and processing healthcare data and communicating reports instantaneously (Liddell et al., 2008; Lucas, 2015; Stead & Lin, 2009). Additionally, several stakeholders manage, use, and maintain such systems, including funding agencies, tech providers, users, and patients and their families. HIT has been found to benefit such stakeholders in: improving the quality, timeliness, and efficiency of information flow in healthcare; minimizing errors; and reducing the cost of maintaining physical records (Alsadan et al., 2015; Ehteshami et al., 2013; Shekelle et al., 2006; Wang et al., 2018). 
In addition, by combining stakeholder theory and the unified technology acceptance and use of technology (UTAUT) model, this research aims to present an integrated view of key healthcare stakeholders on HIT acceptance in the UAE. 
[bookmark: _Toc24447760]1.3. Research Context
According to data from the US–UAE Business Council (2018), the value of the healthcare industry in the UAE is estimated to be over USD 20 billion by 2020 and nearly USD 25 billion by 2025, an increase primarily driven by the increase in population, changes in demographic patterns, lifestyle changes, medical tourism, government efforts to introduce universal health insurance, and an increase in wealth, which overall translate into an additional demand for higher-quality medical services. As such, to meet the growing demand for healthcare and increase its attractiveness as a medical tourism hub, the government launched UAE Vision 2021 (The United Arab Emirates Government, 2016), which seeks to transform the UAE into a world-class healthcare destination and includes the setup of integrated IT systems and electronic data.
Therefore, the healthcare industry is predicted to be required to become more equitable, efficient, and offer high-quality services, also in line with the targets of the UAE Vision 2030 plan (The United Arab Emirates Government, 2016). These goals can only be met if modern technology is implemented throughout the system for a seamless integration of all stakeholders. To this end, the UAE is planning to implement initiatives such as mobile applications for patient engagement, data analytics, and digitization of electronic medical records (The United Arab Emirates Government, 2016).
The healthcare sector is undoubtedly complex, as it includes various industries, sub-industries, and privately-owned companies. A company is considered to belong to the healthcare sector if it delivers products and services related to health and medical care. The sector is commonly divided into six main industries: 1) pharmaceutical; 2) biotechnology; 3) equipment; 4) distribution; 5) facilities; and 6) managed healthcare (Ledesma, McCulloh, Wieck, & Yang, 2014).
The pharmaceutical industry is concerned with developing and producing medicines for use by hospitals and general public. Their attributions also include quality control and marketing (Tait, 1998). The biotechnology industry develops, produces, and markets the patented medicines. These processes involve everything from research through to the promotion phase of a medicine (Ledesma et al., 2014). However, unlike pharmaceutical companies, which develop drugs using chemical processes, biotechnological companies use primarily biological processes. Nonetheless, this industry earns significant revenue, especially if the drug produced targets a chronic disease (Wang, 2014). In conclusion, although both industries focus on the development of new medicines, they differ in their production processes. 
Medicines are not the only products in the healthcare sector. This sector also depends on the equipment industry for the creation and production of various medical instruments (Ledesma et al., 2014), such as drug delivery systems, cardiovascular and orthopedic devices, and diagnostic equipment. Subsequently, the distribution industry sells and distributes the products of the healthcare sector to end users (i.e. medical facilities and patients) (Ledesma et al., 2014). The companies in this industry also estimate the demand for products in their respective markets.
Further, the facilities industry caters to healthcare service providers, from large hospitals to small clinics (Ledesma et al., 2014). Ultimately, these are the providers of healthcare to patients. Finally, the managed healthcare industry ensures health insurance for the patients in a community. 
Given the interplay between these industries, one can grasp the complexity of the modern healthcare sector; therefore, it makes perfect sense to explore its functioning and the institutions involved in this process.
The UAE government’s plans for 2030 consider that the country’s healthcare system has already benefitted from massive investments over the past decades, which is evident from statistics such as 2.2 hospital beds for every 1,000 people, world-class medical specialists, and an average increase in life expectancy from 66 to 74 years over the past three decades (The United Arab Emirates Government, 2016). Furthermore, the government plans to put hospitals and healthcare centers to better use and also maximize their capabilities.
The UAE also focuses on preventive healthcare services to promote preventive care for infectious and chronic diseases, which include educating the general public on providing immediate home care when necessary (The United Arab Emirates Government, 2016). The government is redesigning the regulatory and supervisory roles of healthcare to provide better health services. Such services are currently provided through public facilities to prepare them for privatization in the future. UAE officials are also involved in the managed healthcare industry by planning a comprehensive health insurance system (The United Arab Emirates Government, 2016).
Based on UAE’s government involvement in the sector, citizens can assume that the widespread adoption of technology will help it realize the above goals for healthcare by 2030. The UAE funds its healthcare sector based on domestic resources, within a mixed public–private system. Currently, only Emirati citizens have access to the public system, which is centrally managed and funded. 
[bookmark: _Toc24447761]1.4. Justification for the Research
Technology has come to play an important role in healthcare systems in terms of managing and processing healthcare data and transmitting reports over large distances in a fraction of the time previously required (Liddell et al., 2008; Lucas, 2015; Stead & Lin, 2009). Many stakeholders are involved in the management, use, and maintenance of such systems, including funding agencies, technology providers, users, and patients and their families.
Given the roles played by these different groups involved in HIT, it is imperative to explore the underlying rationale for their participation (Hartzler et al., 2013; Sittig, Belmont, & Singh, 2018; Van Limburg et al., 2011). Based on an exploratory methodology that uses in-depth interviews as data collection method, this research examines the motivators and barriers of four main categories of stakeholders in the national healthcare system, namely employees, patients, UAE citizens and residents, and accredited foresight experts.
[bookmark: _Toc24447762]1.4.1. Academic Perspective
Despite several studies emphasizing the benefits of HIT implementation, technology has proven difficult to implement, the use of IT among healthcare stakeholders is still generally low (Greaves & Rozenblum, 2017), and the progress of some nations is slower than that of others. This research provides a deeper understanding of the interrelatedness of these various factors and how they affect HIT adoption.
By studying the motivators and barriers faced by various stakeholders, from providers to patients to institutions, this research can offer suggestions on how to better equip them in adopting these innovative and important technologies. The literature review did not reveal any comprehensive study on the motivators and barriers for institutions, physicians, nurses, front office, and other stakeholders within a healthcare facility. This shows the need to identify the adoption determinants for the different stakeholders to better understand what factors appeal to different sets of employees.
In a field of research that consists of many qualitative studies, the present research is highly quantitative, and therefore uniquely informative. It has used the triangulation research method, thus blending both quantitative and qualitative approaches.
The use of stakeholder theory in the context of HIT implementation enables a better understanding of why the diffusion of valuable innovation occurs more slowly than many stakeholders desire. Traditionally, researchers have focused on the measurement of technology adoption mainly by physicians and on what motivates them to implement a new technology in their practice (Hatz, Schreyögg, Torbica, Boriani, & Blankart, 2017). As none of these studies have explored the perspective of foresight experts, this research has used the stakeholder theory to include this group and improve the understanding of the interplay between all relevant participants in the system.
Finally, this research blends the stakeholder theory and the UTAUT model to offer deeper insight into the patterns of HIT adoption in the UAE.
[bookmark: _Toc24447763]1.4.2. Industry Perspective
The results of the present research are of utmost importance to the policy-makers and health professionals that must address the issue of rising care costs and disjointed demographic changes in their attempts improve the quality of healthcare services delivered to patients via tech-based innovations. Effective avenues for enhancing the adoption of these technologies should be aimed less at convincing people of the security of the technologies and more at developing technologies that will be user-friendly, training people to use these technologies, and ensuring that changes are implemented smoothly.
The effects of the most common barriers to HIT acceptance, such as perceived lack of value for patients, reluctance to change, additional time needed to understand its functioning, implementation costs, absence of computer skills, system failure, no administrative support, and lack of trust in the reliability of electronic health record (EHR) systems (Ajami & Bagheri-Tadi, 2013; Alharthi, Youssef, Radwan, Al-Muallim, & Al-Tuwaileb, 2014; Alquraini, Alheshem, Shah, & Chowdhury, 2007; Hamid and Cline, 2015; Miller et al., 2014; Takian, Sheikh, & Barber, 2012; Yan, Gardner, & Baier, 2012) need to be carefully analyzed as the resulting knowledge could substantially influence HIT adoption in medical facilities and improve service operation and planning.
Additional research is needed to enable the full acceptance of new technologies. Despite the obvious, documented benefits of HIT to all health stakeholders, the diffusion of technology in the UAE is still slow. 
Finally, the analysis of future foresight experts’ opinions is a novel approach in academic research and involves the industry directly in the shaping of HIT adoption in the UAE. 
[bookmark: _Toc24447764]1.5. Research Objectives (ROs) and Research Questions (RQs)

This research seeks to determine both the motivators and barriers that affect the adoption of information technology (IT) in modern healthcare systems, based on a case study of the UAE. The research objectives (ROs) of this study are:  
· Understanding the adoption of HIT in the healthcare industry from the perspective of stakeholder theory.
· Exploring the motivators and barriers for HIT adoption.
· Categorizing the motivators and barriers identified across various stakeholders.
· Developing a comprehensive framework to explain how stakeholders have identified these barriers and motivators within the UAE context.
· Calculating the significance both of the motivators and barriers using structural equation modeling (SEM).
Given these research objectives (ROs), the main research questions (RQs) of the study can be summarized as follows:
· What are the motivators and barriers that influence the adoption of HIT in the UAE?
· How significant are these factors (motivators/barriers),as perceived by the various stakeholder groups, for technology adoption?
The focus of this research will start with the help of the stakeholders identified because of their direct relation to the technology adoption in the healthcare sector, whether they are a patient that is using the service, an employee that is adapting the technology from his work place, a society member that has witnessed the usage of these technology, or even a future foresight that helped the government choosing and selecting these technologies, all will give us the right direction of this research and will contribute by adding the right constructs needed.
[bookmark: _Toc24447765]1.6. Research Contribution
The literature lacks comprehensive studies on the motivators and barriers for institutions, physicians, nurses, front office, and other stakeholders within a facility, and particularly foresight experts, showing the need to identify these motivators for and barriers to technology adoption for different stakeholder groups to better understand what factors appeal to different groups of stakeholders. Therefore, this research will be among the first to investigate the barriers to and motivators for the adoption of technology in healthcare using stakeholders’ points of view in the UAE context. Additionally, it will explore the commonalities of the viewpoints of different stakeholder groups. The use of stakeholder theory thus highlights the interaction between the different groups affected by changes in the technologies used in the healthcare sector.
The research examined approximately 100 responses regarding the motivators and barriers identified by selected stakeholders that affect HIT adoption rates in general, with specific focus on the UAE’s healthcare system. Most of the literature on technology acceptance in healthcare has focused on Western nations, which makes it impossible to apply its findings in the context of the UAE and of countries with a similar profile. 
In summary, this research makes the following contributions:
· Identification of the barriers to and motivators for HIT adoption in the UAE.
· Extension of stakeholder theory by including future foresight experts.
· Merging stakeholder theory and the UTAUT model.
· Assessment of technology adoption.
· Prioritization of the motivators for and barriers to HIT implementation identified by major stakeholder groups.
[bookmark: _Toc24447766]1.6.1. Academic Contribution
This research seeks to identify, explore, and prioritize the motivators and barriers that affect the adoption of HIT by major industry stakeholder groups in the UAE’s healthcare system. The underlying methodology is applicable to different contexts and could be generalized to similar countries, providing broad guidelines for the healthcare industry. By revealing the incentives for HIT adoption in the daily routines of the four main categories of healthcare stakeholders (employees, patients, UAE citizens and residents, and foresight experts) and by creating a model that identifies the practical implementation and management steps, this research provides guidelines to policy-makers on how to control and enhance such motivators. Therefore, this unique contribution to the field is also enriched by presenting, in an integrated manner, the opinions of the four different stakeholder groups closely associated with healthcare systems and HIT adoption in the UAE. The in-depth interviews with these groups reveal the motivators for and barriers to HIT adoption, as well as their priority levels, enabling the government and healthcare agencies to adapt their current policies and practices. At the theoretical level, the applicability of stakeholder theory to the healthcare sector is also improved, which allows policymakers to use the proposed framework for more diligent and inclusive future policy proposals.
This research brings several novel viewpoints to the literature, along with their corresponding implications, which can be summarized as follows:
· Data from stakeholder groups in the UAE are collected and analyzed for the already identified HIT motivators and barriers.
· Foresight experts have not previously been included in research models, making this research theoretically valuable as it fills in an important gap in the knowledge of HIT.
· From different resources, responses regarding the motivators for and barriers to technology adoption are collected to identify the major changes needed to achieve higher HIT adoption rates in general, and in the case of UAEs healthcare system in particular. 
· While the exploratory research identifies the barriers and motivators, SEM examines the various relationships between the healthcare system, stakeholders, and motivators/barriers, while simultaneously estimating measurement error.
· The proposed methodology can also be applied to different contexts and similar countries, offering broad guidelines to healthcare participants.
[bookmark: _Toc24447767]1.6.2. Practical Contribution
The in-depth interviews with the target groups reveal the set of motivators for and barriers to HIT adoption and their priority levels, enabling the government and healthcare agencies to adapt their current policies and practices. Further, involving foresight experts is a novel way to directly gain insight from practitioners and analyze it along combined with the insights from the other stakeholder groups. The practical contributions of this research can be summarized as follows:
· In practical terms, this research standardizes the basic tenets of HIT adoption and enriches organizations’ perspectives regarding technological innovation within the healthcare ecosystem to proactively respond to social needs. 
· The results also show that the landscape of the healthcare systems, in view of the emergence of e-health systems, supports coordination across healthcare organizations in the UAE and is evolving, showing several emergent features. Its evolution seems to be the results of four development directions:
· top-down national influence through HIT adoption programs, directions for development, and information governance; 
· local priorities for inter-organizational cooperation;
· awareness amongst the patient community, which creates pressure from the bottom up for further improving the system; and
· IT policies and strategies to create a resilient infrastructure that can cope with the emerging demands noted above. 
· This research can be considered a starting point for the debate on whether the design of the e-healthcare system in the UAE should be approached from a top-down or bottom-up perspective. 
· This research demonstrates that current practice has both top-down and bottom-up, as well as middle-out contributions, stemming from all involved stakeholder categories. 
· Although the results would differ in other contexts, the methodology can be applied to different contexts and countries, offering broad guidelines for healthcare participants’ involvement in the creation of e-healthcare.
· Regarding policy making, the research reveals that the UAE is in a good position when it comes to the implementation of innovative healthcare technology for the populace. 
· The present research, by enhancing the current knowledge of key stakeholders’ views on adopting HIT in the UAE—particularly if combined with similar studies in other countries—can help us to better understand why and how the UAE is leading this healthcare technology revolution and how it can be used as an example to get other countries in the region—and around the world—to start adopting these valuable innovations.
· The results of the present research are of the utmost importance to policy-makers and health professionals who must address the issue of rising care costs and disjointed demographic changes in their attempts to improve the quality of healthcare services delivered to patients via tech-based innovations. 
· Notably, data-security concerns are not as strong deterrents as concerns about organization, policy, and the practicability and longevity of the proposed technologies.
· Despite the obvious, documented benefits of HIT to all health stakeholders, the diffusion of technology in the UAE is still low—and even lower in most other Arab nations—and meets resistance from medical specialists. 
· These findings suggest that effective avenues for enhancing the adoption of these technologies should be aimed less at convincing people of the security of the technologies and more at developing technologies that will be user-friendly, training people to use these technologies, and ensuring that changes are implemented smoothly.
[bookmark: _Toc24447768]1.7. Summary
This research identifies the key motivators and barriers for various stakeholders groups regarding the adoption of technology in the healthcare sector by using a two-phase methodology. Interviews with members of the identified stakeholder groups and the analysis of their responses were used to determine similarities and differences. On one hand, motivators were grouped into the broad categories of government support, knowledge sharing, high demand, infrastructure, social awareness, and the environment. Barriers, on the other hand, were grouped into data-privacy issues, lack of knowledge or the need for more training, implementation, leadership, cost, and social awareness.
However, this approach comes with specific challenges. First, all major stakeholders may provide interesting but contradictory results. Second, the analysis of future foresight experts’ opinions is a novel approach in academic research, which has not been tested before, but provides a new way of directly involving the industry’s planning capacity in studying HIT adoption.
Included in this section are the statement of the problem, the research context, the justification for the research, the research questions and objectives, and the research contribution. 
Chapter two reviews the literature to establish the current understanding of technology in healthcare, the state of healthcare and HIT in the UAE, and what is known about the motivators for and barriers to HIT adoption in the UAE. Chapter three highlights the value of using stakeholder theory in this line of research. Chapter four provides the design and data-collection methods across a series of five studies that examined the motivators for and barriers to HIT adoption in the UAE, while Chapter five presents and discusses the findings. Chapter six elaborates on the implications of these findings, including suggesting avenues for future research, while Chapter seven offers concluding remarks.
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This chapter examines the literature related to HIT in general and then focuses specifically on the healthcare system of the UAE. It then discusses previous studies that have explored and prioritized the motivators and barriers behind the HIT adoption, followed by a discussion of the role of stakeholders in this area.
[bookmark: _Toc24447770]2.1. HIT Overview
Public health is the art and science of disease prevention, life extension, and well-being, promotion via organized actions and informed decisions of the society, organizations, communities, and individuals (Sinha, 2010). This can only be optimally achieved when patients’ health information reaches the professionals, planners, policy-makers, and managers at the right time, where and when required. In today’s technologically advanced society, such information storage and sharing must be done through modern technologies (apps, programs, databases, etc.) to be truly effective.
However, the healthcare industry is currently at a major crossroads. The current models of care are increasingly perceived as unsustainable by policy-makers, and it is becoming increasingly challenging to deal with the demands of dynamic populations in countries around the world (Vogel, 2016), creating a self-evident need for new healthcare thinking. Medical professionals, along with others in the healthcare community, understand that, in order to deliver safe, high-quality care services, it is necessary to move away from traditional, doctor-centered care models towards innovative, patient-centered care models. However, this endeavor would be extremely difficult—if not impossible—without access to comprehensive medical information (Barzegar, 2012; Sittig & Singh, 2011). In other words, the healthcare system must change the way it stores and shares information. Given the recent, massive growth of the IT industry and its corresponding infrastructure, including computers and mobile devices that make such storage and sharing easy and efficient, the delivery of healthcare services is increasingly taking place through and/or with the assistance of these technologies. This use of technology provides medical professionals, patients, and healthcare facilities quick and easy access to vital information, which allows for efficient decision-making, and, in turn, improves the quality of care provided (Negash, Musa, Vogel, & Sahay, 2018).
HIT is an umbrella term referring to the large array of computer-based technologies that are used to the store, analyze, and share data in healthcare systems (Buntin, Burke, Hoaglin, & Blumenthal, 2011; Chaudhry et al., 2006; Sittig et al., 2018). These technologies have been hailed by many scholars as tools with the potential to transform the entire healthcare system. HIT has evolved to become a fundamental need of modern medical establishments and is regarded as a vital prerequisite of a safe, effective, and efficient care industry (Hayajneh & Zaghloul, 2012). There is increasing recognition that technology adoption is the best way to deal with the issues of access, quality, and the cost of health services (Ojo, Janowski, & Estrevez, 2007). Worldwide, countries are making extensive efforts to implement various HIT forms, but certain barriers hinder or even halt the mass acceptance of such IT innovations (Kaye, Kokia, Shalev, Idar, & Chinitx, 2010). Despite the many benefits of HIT, the diffusion of IT among healthcare stakeholders in generally low (Greaves & Rozenblum, 2017). The most severe barriers reported by the current literature are the cost and complexity of technology implementation, which require substantial changes in routine activities and organizational cultures (Anwar, Shamim, & Khan, 2012). Certain particularities of the healthcare system, such as payment policies that focus on volumes (rather than quality) and a fragmented delivery environment, also affect the adoption of HIT.
Cloud-based information systems and the use of EHRs, which have found widespread acceptance and have contributed to the considerable growth of the HIT market (O’Dowd, 2017), are key innovations for easily storing and sharing information. Another related technology that has grown in popularity recently is software-as-a-service (SaaS) apps, which can be used to document and manage patient information (Oh et al., 2015), and which, when used with cloud-based storage, offer accessible, durable, and secure data storage (The National Institute of Standards and Technology, 2012). Because of its ability to efficiently collate otherwise scattered patient data, HIT has the potential to not only control healthcare costs but also to improve the quality of care provided and increase access to such care (Kruse & Beane, 2018; Ojo et al., 2007). In addition to better care with lower costs, hospitals and other care facilities that implement HIT could see other benefits, such as improved staff productivity, increased stakeholder satisfaction, reduced errors, and more (Ahmadi, Nilashi, Shahmoradi, & Ibrahim, 2017; Alsadan et al., 2015; Ayatollahi, Langarizadeh, & Chenani, 2016; Black, Car, & Pagliari, 2011; Chang, Hwang, Yen, & Lian, 2006; Ehteshami et al., 2013; Shekelle et al., 2006; Wang et al., 2018), thereby positioning themselves for long-term sustainability (Kruse & Beane, 2018). Thus, medical professionals—and the other key healthcare players—can no longer ignore the use of HIT (Gour & Srivastava, 2010), as it has revolutionized—and will continue to revolutionize—the practices and delivery of modern care services.
In consideration of these myriad benefits, it can easily be seen why HIT has been championed as a vital component of modern medical systems and as an instrument that can transform healthcare (Bates & Gawande, 2003; Blumenthal, 2010; Jha, Doolan, & Grand, 2008; Lee, McCullough, & Town, 2013; Morrison, Robertson, & Creswell, 2011). HIT has already become a fundamental need of modern medical establishments and is regarded as a requirement for safe, effective, efficient, and sustainable healthcare (Hayajneh & Zaghloul, 2012; Kruse & Beane, 2018); as such, it has attracted substantial investments from governments worldwide, and it is expected to continue grow, with estimates putting the global revenue close to US$200 billion for 2018 (Cresswell & Sheikh, 2015). Developed nations, in particular, are seeing such progress in the utilization of HIT, but specialists predict growth in developing nations as well, though they will need large-scale transformation of how they manage data—a transformation that will present significant opportunities for investors (Kaye et al., 2010; Lupton, 2014), requiring also perhaps the government and other policy-makers to play a key role. The US is the global leader for HIT conversion, owing to an early and strong legislative framework and to numerous environmental pressures on the healthcare industry, from federal policies (e.g. penalties for professionals who fail to implement technologies) to local competition (Kruse, DeeShazo, Kim, & Fulton, 2014).
Despite the many, well-documented benefits of HIT, the use of IT among healthcare stakeholders is still generally low (Greaves & Rozenblum, 2017), and the progress of some nations is slower than that of others, which raises an important question: If the development and implementation of HIT is so vital for providing of high-quality care, why are these technologies not more widely used? What makes some people, facilities, and countries slower and/or more reluctant to adopt such technologies? By studying the motivators and barriers perceived by various stakeholders, from providers to patients to institutions, perhaps we can offer suggestions on how to better equip them in adopting these innovative and important technologies. In particular, studying a particular nation that has seen marked progress, would serve as an excellent way to understand what works for, and what still stands in the way of, adopting HIT.
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The past 10 years have seen dramatic changes and significant developments in the healthcare industries of the Arab world, including—and particularly—in the UAE. This is represented by the UAE’s top position on the leaderboard of the 2016 Philips’ Future Health Index (Institute for the Future, 2016), an index that measures how health leaders acknowledge the need for an integrated approach to healthcare (i.e. using HIT) to maximize efficiency, enhance the patient experience, and improve people’s health. This success can arguably be attributed to the widespread use of EHRs across Dubai and the Northern Emirates (introduced in 2008 and implemented in all public healthcare establishments over the next three years; Al Alawi et al., 2014) and the fact that the UAE’s Ministry of Health (MoH) has partnered with various IT providers to integrate new technologies into the healthcare sector (Rae & Nasser, 2011) in order to increase the quality of healthcare services provided (United Arab Emirates Ministry of Health, 2013).
The UAE’s healthcare system is both public and private (though it has remained largely centrally managed and funded) and relies heavily on domestic resources. However, in response to the public’s demands for accountability from the government (Alsadan et al., 2015), and to better meet the needs of the growing population, healthcare reforms are being put into place that increasingly shift the economic risk and burden from public to private, by transitioning from a government-funded paradigm to a more classical, privately managed paradigm. Furthermore, to enhance the nation’s attractiveness a medical tourism hub, the government’s UAE Vision 2021 includes strategies that seek to make the UAE a top global healthcare destination (The United Arab Emirates Government, 2016).
This transition in UAE’s healthcare paradigm has not been without its challenges, and the Vision 2021 will not be achieved without facing further challenges. The nation has faced numerous health-related problems (e.g. high incidences of cardiovascular diseases and cancers, the increasing occurrence of congenital diseases, the dramatically increasing prevalence of obesity and other metabolic syndromes, all attributable to an increasingly affluent society and sedentary lifestyle), all of which place high demands and notable pressures on the limited healthcare resources. Because of the innovativeness and effectiveness of HIT, these health concerns further magnify the need for the development and use of HIT. As a result, IT in the UAE’s healthcare sector is expected to see 11% growth between 2014 and 2019 (Technavio, 2015). The federal government has already been working to develop and implement HIT tools and initiatives to increase patient engagement, enhance data analytics, and improve the digitization of EHRs.
One of these initiatives is Wareed, an electronic healthcare information system launched by the UAE’s MoH in 2008. Wareed is a virtual link, connecting all the MoH’s hospitals and clinics in Dubai and the Northern Emirates and serving as a centralized platform for storing patient data. Additional features include online communication between patients and doctors and the decision-support system, which acts as a safeguard against errors (e.g. duplicated prescriptions) in addition to improving efficiency (McLeod et al., 2008).
Another strategically important initiative regarding data storage and security involves Du, a telecommunications company, and NMC Healthcare partnering together to implement the storage and sharing of EHRs using blockchain technology. This initiative is expected to enhance data security and integrity, thereby ensuring a high level of confidence as personal health information (PHI) flows between providers and patients. Given that security could be a barrier to HIT adoption, the ability to provide secure storage and access could prove instrumental in encouraging stakeholders to adopt these technologies.
Other recent initiatives have also focused on preventive care. In Abu Dhabi, the largest of the UAE’s seven emirates, the Health Authority of Abu Dhabi (HAAD) implemented two programs: the Weqaya program, which is a preventive public health service; and the Abu Dhabi Telemedicine Centre, which is a 24/7 telemedicine service offering consultations with a staff of general practitioners specially trained in telemedicine. Harnessing technology to build healthy habits in order to prevent—or at least reduce the risk of—health complications, the Dubai Health Authority (DHA) recently launched a number of smart-phone applications to encourage adolescents to develop good health practices, such as drinking water and brushing their teeth. The DHA has also used mobile technologies to facilitate and promote the professional development of healthcare providers through a smartphone app that allows doctors to easily and electronically access the Rashid Medical Library’s digital content, including journals, books, and other information important for continuing education. Even these seemingly simple technological innovations can—and hopefully will—have a dramatic effect on the well-being of the population of the UAE, thereby helping them to achieve their Vision 2021 and making them an example for other countries in terms of providing the highest quality care.
However, despite having similar substantial financial resources, most other Arab states still lag behind the UAE when it comes to adopting technology, largely due to a lack of dedicated funding and professional abilities (Alsadan et al., 2015). Private facilities face major financial constraints in adopting HIT, yet even public establishments exhibit low levels of technology usage. These countries need viable solutions for removing barriers and building motivation to adopt HIT so that they can provide higher quality and enjoy competitive advantages. By better understanding how the UAE has achieved its success in adopting and implementing these healthcare technologies, policies and decisions can perhaps be suggested and implemented in other nations that will motivate key stakeholders to adopt these valuable technologies and begin to provide the better care that their citizens need and deserve. To this end, it is necessary to understand what factors motivate HIT adoption, both in general and specifically in the UAE.
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Over the past decades, the term stakeholder has been extensively used by academics (see, for example, Pouloudi, Currie, & Whitley, 2016), although the roots of stakeholder theory can be linked to strategic management (e.g. Freeman, 1984; Frooman, 1999) and organizational theory (Rowley, 1997). Enjoying popularity within the social sciences, the stakeholder, as inherently managerial and pragmatic, represents a powerful instrument to analyze the interplay between organizations, groups, and individuals (Donaldson & Preston, 1995). In the context of HIT, studies using stakeholder are not numerous, despite many stakeholder categories being involved in HIT adoption within the complex healthcare system. 
Specifically, the healthcare system is a complex environment with many different players, from patients to providers to payers, each of whom has a different stake in the success of the system. Thus, each of these players can be considered a healthcare stakeholder. Here, stakeholders can be quintessentially defined as “any person, group, or organization that can place a claim on an organization’s attention, resources, or output or is affected by that output”(Bryson, 1995, p. 27); they are vital contributors to their respective organizations, which rely on them to obtain funding and achieve the functionality that are essential to their existence and growth (Fontaine, Haarman, & Schmid, 2006). As such, for any organization—for instance, a hospital—to succeed, its stakeholders’ views and opinions need to be considered. In recent decades, the notion of stakeholders has become more commonplace in the public sector, in line with the new wave of public management (Osborne & Gaebler, 1993), and now has many applications associated with e-government (Balta, Greger, Wolf, & Krcmar, 2015; Center for Technology in Government, 2000; Fedorowicz, Gogan, & Culnan, 2010; Flak & Rose, 2005; Kamal, Weerakkody, & Irani, 2011; Rose, Flak, & Saebo, 2018; Scholl, 2001), e-commerce (Papazafeiropoulou, Pouloudi, & Curie, 2001), information systems domains (Mishra & Dwivedi, 2012; Smith & Hasnas, 1999), business ethics (Yuthas & Dillard, 1999), business intelligence systems (Chung, Cyhen, & Reid, 2009), and even HIT (Lapointe, Mignerat, & Vogel, 2011).
A core assumption of the present study, based on the previously reviewed findings concerning HIT, is that the ability of the healthcare industry to utilize and leverage modern technology—necessary to improve healthcare delivery—is limited by the extent to which the various stakeholders understand HIT implementation and its benefits. Specifically, the more they understand HIT, the more widespread its use is likely to be. These groups react critically to innovations and to the external environment, making strategic choices that can have a significant impact on the success of HIT adoption (Avgar, Litwin, & Pronovost, 2012). In other words, the success or failure of HIT initiatives hinges on whether stakeholders will see enough value in the initiative (and/or the technological medium that instantiates it) to use it. 
This research seeks to combine four stakeholders groups (employees, patients, UAE citizens and residents, and foresight experts) to present a unique perspective on the perception of HIT in the context of the UAE. The inclusion of future foresight experts’ opinions is an entirely new approach within the scholarly arena. Nowadays, the term foresight expert involves far more expectations than previously, although professional foresight services are still note clearly defined from the perspective of the market (Hines & Gold, 2013). Foresight enables individuals to “see far and wide” to improve how they think their decisions (Berger, 1959). Hence, such professionals modify individual representations by creating new frames for analysis (Bootz, 2010). Foresight experts serve both private and public sectors, at the global, national, and regional levels (Andersen & Rasmussen, 2014). From the standpoint of commercial entities that practice foresight, the number is limited and only complements, rather than substitutes for, graduate education. This is already a reality, as companies educate their own foresight experts (Gary & von der Gracht, 2015).
Since the decision to embrace modern technologies in the healthcare arena heavily relies on peer recommendations (Agarwal, Gao, DesRoches, & Jha, 2010), the stakeholder model is ideally suited to identify the most important motivators for HIT adoption. By employing this framework, the present research can provide valuable insights into the opinions of the various stakeholders within the healthcare system, and, thus, can help decision-makers in the healthcare industry to better understand the dynamics of the system and the needs of its participants (Fontaine et al., 2006), thereby helping them to make and adopt policies that allow provision of the highest quality care possible. Therefore, it is crucial to understand the motives and perspectives of the stakeholders in order to ensure that they will embrace the desired technologies and initiatives. Chapter three will address the theory of stakeholder perspectives, a theoretical grounding that will prove vital to the present study and, more generally, to our understanding of HIT adoption.
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Despite the aforementioned numerous and well-documented benefits of HIT, these technologies are underutilized, both at organizational and national levels (as discussed in the previous section) and at personnel levels. McClellan, Casalino, Shortell, & Rittenhouse’s (2013) cross-sectional study of physicians found that only 34.1% of HIT functionalities were adopted, that one in seven professionals failed to adopt HIT, and that one in five did not even heed reminders. Primary care practices and relatively larger practices, however, have adopted HIT more readily, and physicians with more patient-centered care specialties have been found to be more likely to embrace HIT (see, for example, Heisey-Grove & Patel, 2014). This study highlighted just how far there is to go in implementing HIT (almost two-thirds of HIT forms are under-implemented, and that almost 15% of physicians are under-utilizing HIT) and why it is so important to understand what could motivate those in healthcare fully adopt the technologies. 
Heisey-Grove and Patel (2014) also analyzed the factors behind the successful adoption of EHRs, revealing that large and multi-specialty practices have the lowest number of physicians that are hesitant or reluctant to use EHRs, while numbers were highest for solo practitioners. Financial incentives represented a significant determinant according to their results, with 62% of physicians citing them as a main reason. Other factors included the need to fulfill a board-certification requirement (39%), good feedback from other colleagues (37%), the possibility of electronic exchange (36%), technical assistance (35%), assistance with EHR selection (17%), and availability of certified EHRs (13%). Heisey-Grove and Patel (2014) also identified the reasons of physicians were unwilling to adopt EHRs: financial incentives (51%); technical assistance in implementation (46%); board certification (44%);the possibility of electronic exchange (39%); feedback from colleagues (36%); assistance in HER selection (29%); and EHR availability (19%).Other motivators include incentives, patient safety, administrative simplification, competitive advantage, patient-centered and accountable organizational systems, revenue enhancements, and cost savings (Buntin et al., 2010; Wolper, 2013). 
HIT motivations can range from intrinsic to extrinsic (Davis, Bagozzi, & Warshaw, 1992; Deci & Ryan, 1980) and can have several paths and influences (Petty & Cacioppo, 1986). As might be expected, financial factors are a major motivator for HIT adoption, which can include profits and competitive advantages to back-office expenses, liability costs, inventory and transportation, billing and efficiency, and processes and organizational performance (Buntin et al., 2010; Heisey-Grove & Patel, 2014; Li & Collier, 2000; McLeod et al., 2008; Mello, Chandra, Gawanda, & Studdert, 2010; Melville et al., 2004; Robertson, 2011; Wolper, 2013). Wang et al. (2018) explored the relationships between HIT-related spending, business processes, and financial outcomes in the US, finding that HIT investments were associated with positive financial performance and return on assets. However, such outcomes can depend on the size of the healthcare facility. Given the significant investments required by HIT, the value of payoffs is brought into question, particularly for smaller healthcare facilities (Devaraj & Kohli, 2000; Kohli & Tan, 2016). This could explain the finding that HIT is more successfully implemented and more widely used in larger practices (Heisey-Grove & Patel, 2014; McClellan et al., 2013). Additionally, and thankfully, patient safety is also an important motivator (Buntin et al., 2010; Wolper, 2013).
In addition to these outcome-based motivators (i.e. patient health and financial impact, with its associated processes), successful HIT implementation must also consider implementation-based motivators, such as usability and the people who will most be using the technologies. From this perspective, factors such as performance and effort expectancies, social and cultural influences, facilitating conditions, meaningful use, administrative simplification, and proactive leadership can become strong motivators (Aljohani, Davis, & Connoly, 2018; Buntin et al., 2010; Fisher & Clayton, 2012; Hoque & Bao, 2015; Ingebrigtsen et al., 2014; Slight et al., 2015; Thackeray, Crookston, & West, 2013; Wolper, 2013). According to a recent study (Zadvinskis, Smith, & Yen, 2018), personal and organization-level factors are the most important motivators, followed by equipment, workflow, and thematic interconnectivity, meaning that healthcare professionals would need to be comfortable using the technologies if they are to be implemented effectively. Using TAM, Chen, Yang, Tang, Huang, and Yu (2008) explored nurses’ attitudes towards the use of HIT, finding that perceived usefulness (i.e. perceived ease of use) was the major, direct driver of the intention to use HIT. Furthermore, perceived usefulness was indirectly impacted by other enablers, such as the perceived usability, individual abilities, and internet access.
Using a modified version of TAM, in conjunction with other current frameworks on technology adoption in healthcare, Aggelidis and Chatzoglou (2009) found that perceived usefulness and usability were, again, main motivators, along with attitudes, self-efficacy, training, facilitating parameters, and social influences. Similarly, Kijsanayotin, Pannarunothai, and Speedie (2009) used the UTAUT model to examine the HIT adoption in community health centers in Thailand, finding that performance and effort expectancies (which can be argued to be similar to usefulness and usability) were essential factors, along with IT skills, intention of use, facilitating parameters, social influence, and voluntariness. Others have further confirmed the importance of performance and expectancies and social influences (Emani et al., 2012; Hoque & Sorwar, 2017; Phichitchaisopa & Naenna, 2013; Yu, Li, & Gagnon, 2009).
Hung, Hung, Tasi, and Jiang (2010) similarly employed a more integrated theoretical structure, one that additionally included organizational elements. Via a series of surveys of medical professionals, they found that the size of the facility, the staff system capabilities, knowledge management abilities, and the innovativeness of senior leadership had a substantial impact on the decision to use technology. Alkraijiet, Jackson, and Murray (2011) also found that facility particularities (size, type, structure, ownership, sophistication) predicted of HIT adoption, along with cost and user engagement. They further found HIT adoption to be predicted by various external and non-personnel related factors: government pressure; bureaucracy; procedures, accreditation of technology acceptance; integration of systems with the current ones; and external assistance.
Despite the many motivations for and benefits of adopting HIT, there is still a need for further growth, even in the UAE, which has been seeing considerable progress in this domain. There is also a need to consider other factors that encourage the adoption and implementation of HIT. In particular, there is a need to understand the motivators shared by various healthcare stakeholder groups, from providers to patients. The current literature is replete with studies that have identified numerous motivators, even in the UAE; however, a search of the current literature shows no comprehensive study on the motivators held across stakeholders. Furthermore, there is a need for more deeply quantitative and modeling studies of HIT motivators. Thus, one of the aims of the present research is to take such a modeling approach while comprehensively considering all the relevant stakeholders. 
However, even these comprehensive analyses are insufficient for seeing the full picture of HIT adoption in the UAE and identifying ways to improve it. As beneficial as these technologies are, their implementation can be hindered by various factors, often related to the technologies themselves and how effective and user-friendly they would be, along with other organizational and social factors (Cresswell & Sheikh, 2013). Additionally, it has been argued that final users do not so much reject technology as they resist its use (Cresswell & Sheikh, 2013), suggesting that effective techniques for improving HIT adoption should perhaps be targeted both at motivating its use and at breaking down the barriers that make people resist it, meaning that it is important to understand what barriers stand in the way of HIT adoption, and, in particular, what barriers continue to persist in nations, such as the UAE, that have seen progress in this area.
A summary of the main reported motivators for the adoption of healthcare technologies is presented in Table 2.1.
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Main Reported Motivators for the Adoption of Healthcare Technologies
	Reference
	Motivators
	Methodology/Theory

	Hung et al. (2010)
	Size of the facility; Staff system capabilities; Knowledge management abilities; Innovativeness of senior leadership
	A series of surveys of medical professionals

	Aggelidis and Chatzoglou (2009)
	Perceived usefulness and usability; Attitudes; Self-efficacy; Training; Facilitating parameters; Social influences
	A modified version of the TAM, in conjunction with other current frameworks on technology adoption in healthcare

	Kijsanayotinet al. (2009)
	Performance and effort expectancies; IT skills; Intention of use; Facilitating parameters; Social influence; Voluntariness
	UTAUT structural model/ Observational research design 

	Chen et al. (2008)
	Perceived usefulness; Perceived usability; Individual abilities; Internet access
	Technology acceptance model (TAM)

	Poba-Nzaou, Uwizeyemungu, Raymond, and Pare (2012)
	Technological; Managerial operational; Managerial strategic; Clinical operational; Clinical strategic; Financial
	Case studies published by enterprise resource planning (ERP) vendors on their websites

	Wang (2013)
	Technology: User perceived usefulness; User involvement and interaction
Organizational: Single healthcare system; Professional communication vehicles; Tight collaboration between researcher and clinician
Human and Social: Champion and leadership; Dynamic clinician-patient relationship; Learning capacity; Peer influence
External: Government support; Public finance; Trend of technology development; Good collaboration with relevant external organizations; Biotechnology act in place
	A descriptive and exploratory single qualitative case study/Interpretivist approach

	Phichitchaisopa and Naenna (2013)
	Performance expectancy; Effort expectancy; Facilitating conditions
	Structured questionnaire/ Structural equation modeling technique

	Yi, Jackson, Park, and Probst (2006)
	Performance expectancy; Facilitating conditions; Effort expectancy
	TAM, the theory of planned behavior, and innovation diffusion theory

	Yu et al. (2009)
	Performance expectancy; Social influence 
	A modified version of the extended TAM (TAM2)/ A self-administered questionnaire

	Wu, Wang, and Lin (2007)
	Perceived usefulness; Perceived ease of use; Social influence 
	A revised technology acceptance model/ Conformation factor analysis

	Hoque and Sorwar (2017)
	Performance expectancy; Effort expectancy; Social influence
	Face-to-face structured questionnaire survey method 

	Almubarak (2017)
	Relative advantage; Decision-makers’ innovativeness; Decision-makers’ knowledge in IT; Compatibility; Top management support
	A combination of qualitative and quantitative methods

	Farzandipuret, Jeddi, and Azimi (2016)
	Computer skills; Perceiving usefulness and perceiving ease; Organizational and managerial factors; Technological factors
	Descriptive method/ Questionnaire and interview

	Aswad (2015)
	Perception of fitness of EMR to the hospital system; Organizational support; The belief in an EMR as an enhancer of quality; Perception of current benefits at the level of users, processes and patients; Escape from the manual system; Decrease the high cost of processing; The need to improve patient safety 
	Survey and case study methodology/ Qualitative and quantitative analysis

	Gururajan and Hafeez-Baig (2014)
	Attract more practitioners; Better quality of service; Delivery of high-quality information; Easy access to data; Efficiency in communication; Improved clinical flow; Improved clinical performance; Improved delivery of information; Improved public image; More contact time with patients; Positive impact on patient safety; Reduced inaccuracies; Reduced medical errors; Reduced overall cost
	Mixed-method approach with qualitative aspects leading the quantitative aspects/ Quantitative survey
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Despite its many promises, such as efficiency of care, error minimization, security, automation, staff productivity, and stakeholder satisfaction (Ahmad, Bazmi, Bhutto, Shahzadi, & Bukhari, 2016; Ahmadi et al., 2017; Black et al., 2011; Ehteshami et al., 2013; Shekelle et al., 2006; Wang et al., 2018), HIT has proven difficult to implement to the full extent that many argue is necessary. Change is rarely easy, and, as with many other things worth having, it will take work to implement these technologies. The work required to overcome the challenges and changes associated with adopting health technologies can prove to be a string deterrent for many. However, by better understanding the precise nature of these barriers, perhaps practical suggestions can be made, and encouragement given, to help people overcome them.
Paralleling the findings of the studies on HIT adoption motivators in terms of the potential long-term cost benefits, one the most severe barriers to HIT adoption reported in the current literature is its associated cost (Anwar et al., 2012). Along with cost, complexities associated with implementing the technology were also reported as a severe barrier; as such, implementation would require substantial changes to routines and organizational cultures. Numerous other barriers have been reported as well: technical abilities of users; the time needed to understand the technologies; functionality (i.e. of the technology); the perceived lack of value for patients; professional considerations; organizational and infrastructure factors (e.g. administrative support, compatibility with current technologies); human behaviors and beliefs (e.g. reluctance to change); legal and regulatory issues; policies; supply chain management; environmental factors; and/or privacy and confidentiality (Agarwal et al., 2010; Ajami & Bagheri-Tadi, 2013; Alharthi et al., 2014; Alquraini et al., 2007; Boonstra & Broekhuis, 2010; Bramble et al., 2008; Ebrahim & Irani, 2005; Gagnon et al. 2016; Ghazisaeidi, Ahmadi, Sadoughi, & Safdari, 2014; Hamid & Cline, 2015; Heisey-Grove, Danegy, Consolazio, Lynch, & Mostashari, 2014; Jha et al., 2009; Khalifa, 2013; Laerum et al., 2001; Meinert, 2004; Miller et al., 2014; Poku, 2017; Ross, Stevenson, Lau, & Murray, 2015; Simon et al., 2007; Stewart et al., 2004; Takian et al., 2012; Uluc & Ferman, 2016; Yan et al., 2012). Additional human factors relating to the attitudes of healthcare workers towards HIT have also been implicated as barriers: understanding the benefits of the technology; learning abilities; computer knowledge; and the desire to use such innovations to simplify daily routines (Holden, 2011). An extensive listing of barriers faced when adopting HIT is presented in Table 2.2 at the end of this section.
Crucially, these barriers are interrelated. For example, implementing HIT will lead to a redesign of the information and decision activities, while at the same time driving concerns about medical staff liability, often caused by the absence of a solid legal framework, and to autonomy problems, associated with both people and the architecture of the healthcare system (Lluch, 2011). Furthermore, new apps and structures, while offering the promise of greater efficiency in the long-term, could involve a steep (and long) learning curve and could, in the meantime, disrupt coordination and team work; EHRs, while cost-effective from a provider standpoint, pose a unique security and confidentiality risk.
The potential of these barriers is perhaps more evident in developing nations, where the adoption of these technologies is particularly slow (Lambooij & Hummel, 2013; Zayyad & Toycan, 2018). These nations are affected—arguably to an even greater degree than are more developed nations—by several healthcare challenges, such as access, financial considerations, infrastructure, organizational resources, social and cultural factors, governmental policies, educational considerations, and limited human professional resources (Anwar et al., 2012; Uluc & Ferman, 2016). Kundi (2010) highlighted the lack of infrastructure and specialists as key factors hindering the implementation of modern technologies. Indeed, the availability and effective use of IT infrastructure is an essential prerequisite for the more widespread implementation of various IT specifications (Qureshi et al., 2013).
Another major hindrance to HIT adoption in developing states is the lack of effective regulatory policies from decision-makers (Khoja, Durrani, & Fahim, 2008). Many factors are involved in using HIT; many problems in healthcare, therefore, cannot be solved without well-defined guidelines and procedures. For instance, the barriers that have most significantly delayed or affected HIT adoption by medical professionals in Saudi Arabia have been shown to include negative perceptions, attitudes toward modern technology, and other human factors (Altuwaijri, Bahanshal, & Almehaid, 2011). Certain policies, targeted towards people’s perceptions and attitudes towards technologies, could weaken those barriers.
However, even in more developed nations and in those where technological growth in the healthcare sector has been booming, these barriers persist. Despite the noteworthy developments in the UAE, the adoption and implementation of HIT continues to face many challenges. Some are perhaps unique to the UAE, such as the concerns that the UAE government, who’s role in healthcare is not as challenged as it is in other sectors, might prematurely select winning technologies (Khalid & Ahmad, 2011). However, others are likely more universal, such concerns over issues of data security and privacy (Poku, 2017), despite health establishments already addressing privacy issues (Zineddine, 2011).
Bani-Issa, Yateem, Almakhzoomy, and Ibrahim (2016) examined HIT de-motivators among nurses in the UAE. They found that a lack of administrative cohesion was only a weak deterrent, while the strongest deterrent was the perceived lack of usefulness for patients. This assessment is likely based on their experience using HIT, which resulted in their spending more time dealing with the technology than interacting with patients. The most common deterrent mentioned by the nurses was the absence of computer abilities, which is in line with previous studies that have pointed out that the building of such skills would enable the adoption of new technology (Singh & Muthuswamy, 2013; Takian et al., 2012). Al Alawi et al. (2014) also studied perceptions of medical professionals in the UAE and found that computer literacy, training, and time, were the most important barriers. Thus, while financial, infrastructure, and policy factors may not be strong deterrents in the UAE, it seems that some of the barriers that plague less developed nations persist in those with more experience with modern technologies. This suggests that some of these barriers are universal (we are all concerned with how difficult things will be and how much time they will take) and will, if not addressed, continue to remain a constant challenge to the healthcare system. After all, as Terry, Giles, and Brown (2009) argued, the development and acceptance of HIT will only be fully achieved when the time is taken to train all technology users. Given how important HIT is for the health and wellness of populations worldwide, it is essential that such time and effort be devoted to this training. Additionally, efforts should be made to ensure that these technologies are easy to use and quick to master in order to minimize the training time required.
Although the UAE is allocating large resource amounts to increase HIT adoption rates, the public healthcare system is still far from enjoying optimal results because of the lack of preliminary research in the field (El-Hassan, Sharif, Al Redha, & Blair, 2017). 
As was the case with HIT motivators, while there is a significant amount of research on HIT barriers, most of which quantitative, few—if any—studies have been conducted that take a more rigorous modeling quantitative approach to better understand how all the barriers relate and interact. Furthermore, while some studies have looked at specific stakeholder groups (cf. Bani-Issa et al., 2016), a search of the literature produces no studies that examine barriers across multiple key stakeholder groups. Thus, it is one of the aims of the present research to use modeling to better understand the nature of the barriers to HIT adoption in the UAE as expressed by multiple relevant stakeholder groups. Only then, by understanding the interrelated nature of the barriers experienced by multiple groups of HIT users, can effective suggestions be made to help overcome these barriers and bring about even more widespread use of HIT in the UAE, which will then hopefully serve as an example to other nations in their endeavors to bolster their healthcare sectors.
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Main Reported Barriers to the Adoption of Healthcare Technologies
	Reference
	Barriers
	Methodology

	Bramble et al. (2008)
	Time, technology, and environment; Compatibility of the HIT with the physician’s patient mix and the physician’s own attitude toward the use of HIT
	A theoretical model of technology acceptance and use

	Ajami and Bagheri-Tadi (2013)
	Time, cost, absence of computer skills; Lack of technical training and support from vendors; Concern about security and privacy; Workflow disruption; Communication among users; Interfaces with doctor-patient relationship; Lack of incentives; Complexity; Physical space; Concern about the ability to select an effectively install HER system; Technical support; Interoperability; Access to computers and computer literacy; Vendor trust; Expert support; Concern about data entry; Training and after-sail experiences with their vendor
	Non-systematic review of the literature with the help of library, books, conference proceedings, data bank, and also searches engines (Google, Google Scholar)

	Jha et al. (2009)
	Computer skills of you and/or colleagues/staff; Computer technical support; Lack of time to acquire knowledge about system; Start-up financial costs; Ongoing financial costs; Training and productivity loss; Physician skepticism; Privacy or security concerns
	Survey data from stratified random sample of all medical practices in Massachusetts in 2005

	Rao et al. (2011)
	Capital needed to acquire and implement; Uncertainty about return on investment; Resistance to adoption from practice physicians; Capacity to select, contract and install the EHR; Concern about loss of productivity during transition; Concern about inappropriate disclosure of patient information; Concern about illegal record tampering/hacking
	Mailed survey of a nationally representative random sample of practicing physicians identified from the Physician Masterfile of the American Medical Association

	Ford et al. (2006)
	Uncertainty about implementation costs, causes and effects; Uncertainty about shifting standards; Uncertainty about potential policy interventions
	Meta-analysis and bass modelling used to compare EHR diffusion rates for two distinct periods of government activity

	Meinert (2004)
	Learning curve; Impact on productivity; Response time; Cost; Security; Patient acceptance; Privacy; Complexity; Training needs
	A mail survey of 358 physicians affiliated with a large, multi-specialty clinic in the US Midwest 

	Ghazisaeidi et al. (2014)
	Lack of IT facilities and equipment; Lack of interoperability; The number of vendors in the marketplace; Lack of project planning; Reducing productivity and disturbing workflow; Implementation costs; Lack of available funding; Lack of capacity to select, contract for, and implement an EHR; Lack of administrative and policy support
	An initial framework developed for pre-implementation based on reviewing literature on EHR implementation and descriptive-comparative with qualitative approaches in five countries

	Gagnon et al. (2016)
	User resistance; Lack of education and training; Lack of awareness of EHR/ EMR and its importance; Lack of IT facilities and equipment; Lack of appropriate infrastructure for integration of EHR with other existing information system; Maintenance cost; Concern about the return on investment; Lack of administrative and policy support
	A multilevel regression model to explore organization-level and individual-level effects

	Ross et al. (2015)
	Lack of education and training; Lack of awareness of EHR/ EMR and its importance; Lack of interoperability; Concerns about privacy and confidentiality; Lack of available funding
	A systematic review of reviews

	Tuot et al. (2015)
	Lack of awareness of EHR/ EMR and its importance; Lack of appropriate infrastructure for integration of EHR with other existing information system; Concern about the return on investment; Concern about physicians’ legal liability
	Interviews conducted with leaders of 16 diverse healthcare delivery organizations between January 2013 and April 2014

	Goldstein et al. (2014)
	Lack of computer skills and technical expertise; Lack of education and training; Lack of IT facilities and equipment; Ease of use; Lack of internet connectivity.
	Systematic review of the literature

	Heisey-Grove et al. (2014)
	Lack of education and training; Lack of awareness of EHR/EMR and its importance; Lack of healthcare providers’ involvement in the design and implementation of EHRs; Hardware functionality issues; Implementation costs and issues; Lack of future support from vendors for upgrading and maintaining the system; The number of vendors in the marketplace
	The Office of the National Coordinator for Health Information Technology leveraged the Regional Extension Centre population of over 140,000 providers to develop a structured way to track challenges to EHR adoption and meaningful use

	Khalifa (2013)
	Human barriers; Professional barriers; Technical barriers; Organizational barriers; Financial barriers; Legal and regulatory barriers
	Questionnaire survey methodology


[bookmark: _Toc24447775]2.6. Summary
Over the past decades, numerous studies have been conducted to understand technology acceptance and opinions of those in healthcare towards HIT; these studies have been based on different models, including the theory of reasoned action (Fishbein & Ajzen, 1975), the theory of planned behavior (Ajzen, 1985); TAM (Davis, 1986), TAM2 (a new specification of TAM; Venkatesh & Davis, 2000), and innovation diffusion theory (IDT) (Rogers, 1962). Although these models have enabled extensive examinations of HIT, an integrated approach that incorporates the views of all relevant stakeholders is hitherto missing. Although many studies have used stakeholder theory, they have focused on only one or two categories of stakeholders (e.g. Elms, Berman, & Wicks, 2002; Hung et al., 2014; Poon et al., 2006). Exploring the position of a limited number of groups does not assure the greatest understanding or the best outcome for the healthcare market. Instead, it would be optimal to simultaneously include all relevant stakeholder groups. To this end, the present research adds to the literature by including all the relevant stakeholder categories (healthcare providers, patients, the public, and foresight experts) in the healthcare sector, which will provide valuable insights. Additionally, aside from the findings from a forthcoming study on the motivators for HIT adoption (co-written by the present author), the inclusion of foresight experts is novel within the academic research on HIT adoption. Foresight specialists assist organizations with managing change via an early assessment of current barriers and windows of opportunity. As such, they—and their opinions—can provide valuable insight regarding the need for and use of healthcare technologies.
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Structure of Chapter 3





This chapter discusses different theories related to stakeholders and technology adoption in general. In particular, this chapter discusses the stakeholder theory, which is applied to this research with a specific focus on the healthcare sector and the unified theory of acceptance and use of technology (UTAUT) model, also with a specific focus of the healthcare system. This chapter describes and explains how and why both presented theories have been combined to address the research objectives of this research.
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Stakeholders are described as individuals (or groups thereof) impacted by the targets and objectives of an organization (Freeman, 1984). This definition is at the core of stakeholder theory, which argues that a business (organization, enterprise, etc.) should establish its goals based on whether and how it can meet its stakeholders’ needs. After all, businesses, large or small, rely on stakeholders to provide resources critical to their growth and success (Fontaine et al., 2006). This framework has been widely used in examining the various aspects of organizations, such as business planning, strategic management, project and environment management, information systems, and organizational ambiance (Mishra & Mishra, 2013). Stakeholder analysis is a powerful tool for bringing the needs and objectives of stakeholders into planning strategies and transforming them into organizational performance. As such, a thorough understanding of stakeholders’ interests and how they interact with operational plans is important in this process. Practically, these tools can be employed by constituents to improve their interactions with the management and can serve academics to better understand how trade and value creation occur (Freeman, Rusconi, Signori, & Strudler, 2012).
The normative version of stakeholder theory investigates the behaviors of both stakeholders and managers in light of organizations’ ethical principles (Friedman & Miles, 2006). Specifically, the scope and purpose of the model is to provide utility to managers by offering them instruments to help create added value for their constituents. Those who adopt an instrumental view (i.e. also epistemological or empirical view) stand in opposition to those holding the normative view, as they regard stakeholders as instruments that a serve a larger goal and the covering of their interests as a means to achieving more profit. Although seemingly crass, this view is accepted as normative, given that stakeholder interactions include the ontological status of other social phenomena (Friedman & Miles, 2006). 
With its roots in the business world, stakeholder theory has evolved to address three relevant business problems: (1) value creation and trade, which involves understanding and managing businesses in the dynamic environment of the 21st century; (2) ethics in capitalism, which requires integrating ideas about ethics, responsibility, and sustainability; and (3) the managerial mindset, which highlights the need for understanding what students and managers need to learn to be successful in today’s business world (Freeman, Harrison, Wicks, Parmar, & de Colle, 2010). Given that other industries have seen modernization contemporaneously with the business sector, stakeholder theory is also an effective framework for understanding the motives of key stakeholders in other industries. As a powerful instrument to analyze the interplay between organizations and individuals, stakeholder theory enjoys a wide popularity within the social sciences (Donaldson & Preston, 1995) and has recently been applied to domains beyond business to better understand aspects of the public sector, such as information systems domains (Mishra & Dwivedi, 2011; Pouloudi et al., 2016; Smith & Hasnas, 1999), e-government (Balta et al., 2015; Center for Technology in Government, 2000; Fedorowicz et al., 2010; Flak & Rose, 2005; Islam & Gronlund, 2007; Kamal et al., 2011; Rose et al., 2018; Rowley, 2010; Scholl, 2001), and e-health (Chang, 2010; Earnest, Ross, Wittevrongel, Moore, & Lin, 2004; Lapointe et al., 2011; Miller & Sim, 2004; Pouloudi et al., 2016; Shachak, Hadas-Dayagi, Ziv, & Reis, 2009).
Despite significant investments in technology in the healthcare arena over recent decades, it has proved difficult to gain consistent benefits. One explanation for such insufficient results is the gap between the expectations of key stakeholders (medical professionals, patients, the public) and project outcomes. Although the descriptive features of the stakeholder theory have been influential in presenting stakeholder interests and connections in the healthcare ecosystem, the normative core of stakeholder theory has largely been neglected by scholars. Thus, this research uses stakeholder theory to provide a focused analysis of the perspectives of four major groups of stakeholders (employees, patients, residents, and foresight experts) on technology adoption in healthcare. 
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A core proposition of this present research is that the success of the healthcare system’s adoption and leveraging of modern technologies to achieve its performance goals is determined by the extent to which key stakeholders at all levels understand the value of HIT and work to overcome its barriers. These stakeholders make vital decisions (e.g. regulations, renovations, etc.) and/or engage in actions (e.g. getting trained, using technology) that determine the overall organizational response to external demands (e.g. governmental policies) and the acceptance (or not) of innovations. Furthermore, since the decision to adopt healthcare technologies is strongly influenced by peer recommendations (Agarwal et al., 2010), stakeholder theory can offer valuable insights into the motives of key stakeholders who would use these technologies, including healthcare providers and consumers. Furthermore, given the different roles that stakeholders play, it is of crucial importance to understand the underlying motivations and perspectives of the relevant healthcare stakeholders (Sittig et al., 2018; Van Limburg et al., 2011) in order to understand which barriers pose the greatest hindrances and what motivators can be the most effective. 
Most researchers have focused on physicians and other hospital employees, with few focusing on consumers, and even fewer—if any—on the opinions and perspectives of experts. Exploring the perspectives of a limited number of interest groups cannot offer the greatest understanding and, consequently, the best outcome for the healthcare market. Instead, it is optimal to simultaneously include all relevant stakeholder groups. Table 3.1 lists some of the most significant research in the field of healthcare employing stakeholder theory. 

Table 3.1
Summary of the Use of Stakeholder Theory in Healthcare Research
	Author
	Type of Research
	Employees Involved
	Type of Data

	Miller and Sim (2004)
	Qualitative
	90 physicians
	Interview

	Davidson and Heslinga (2007)
	Qualitative
	26 physicians
	Interview

	Shachak et al. (2009)
	Qualitative
	25 physicians
	Interview and Observation

	Earnest et al. (2004)
	Qualitative and Quantitative
	7 physicians
	Interview

	Chang (2010)
	Qualitative
	Pertinent hospital staff, experts, vendors and consumers
	Survey of hospital personnel, expert panel discussions, and seminars for the consumer and the vendor

	Pouloudi et al. (2016)
	Qualitative
	Politicians, medical professional and patient representatives, management consultants and media
	A series of open-ended, semi-structured and unstructured in-depth interviews



[bookmark: _Toc24447779]3.3 The Unified Theory of Acceptance and 
Use of Technology (UTAUT) Model
The literature provides many models that serve for the exploration of determinants of modern technology adoption globally (Kalavani, Kzerani, & Shekofteh, 2018). One of the most reliable and innovative is the UTAUT. According to various scholars, the UTAUT model is superior to previous models, as it explains 70% of the variance in an individuals’ intention to use technology (Dwivedi, Rana, Jeyaraj, Clement, & Williams, 2017; Taherdoost, 2018; Venkatesh, Morris, & Davis, 2003). Its wide implementation in many technology acceptance studies highlights its power to evaluate IT success rates. UTAUT was designed and validated to offer a unified theoretical foundation for the investigation of technology adoption and diffusion. Originally presented by Venkatesh et al. (2003) as a combination of eight different models and behavioral intention perspectives, it soon became a popular model of technology acceptance (Jewer, 2018). 
The rationale behind UTAUT’s definition and validation is the similarity between the various existing theoretical constructs, which made it logical to integrate them into a unified framework (Venkatesh et al., 2003). With this in mind, the proposers of UTAUT considered researchers would no longer need to explore and combine insights from a large number of models, but simply apply UTAUT for a better understanding of the different issues regarding the acceptance and diffusion of modern technology. 
UTAUT employs several constructs assumed to influence stakeholders’ intentions to use innovative technologies, namely performance expectancy (PE), effort expectancy (EE), social influence (SI), and facilitating conditions (FCs), all with direct or indirect impact on behavioral intentions and usage of individuals.EE refers to notions such as perceived ease of use and sophistication.PE denotes one’s belief that technology will improve the professional performance level. Scholars have found PE to be the strongest predictor of users’ intentions to embrace a new system (Lean, Zailani, Ramayah, & Fernando, 2009; Liebana-Cbanillas, Marinković, & Kalinić, 2017). SI refers to the degree to which an individual feels it is important that important people believe he/she needs to use the new system; this factor also has substantial influence on the intentions to use innovative technologies (Slade, Williams, & Dwivedi, 2013). FCs mirror one’s belief that the technical/organizational infrastructure is in place to enhance the use of technology (Venkatesh, Thong, & Xu, 2012).
UTAUT also assumes that the impact of the four constructs is shaped by age, gender, experience, and voluntariness of use (Venkatesh et al., 2003). 
[bookmark: _Toc24447780]3.4. The Unified Theory of Acceptance and 
Use of Technology (UTAUT) Model in Healthcare
Despite its presence in various settings, UTAUT applications in healthcare have hitherto rather limited (e.g. Hossain, Quaresma, & Rahman 2019; Kijsanayotin et al., 2009; Lin & Anol, 2008; Nuq & Auber, 2013; Schaper & Pervan, 2009). Healthcare stakeholders who do not feel technology is difficult to use will more readily turn to such systems in their operation (Aggelidis & Chatzoglou, 2009; Chang, Hwang, Hung, & Li 2007; Schaper & Pervan, 2009). However, there is no general consensus among scholars on the efficiency of effort expectancy as a predictor of the behavioral intentions of the abovementioned; some of them even dismiss the interplay between the two (e.g. Chau & Hu, 2002).
Kalavani et al.’s (2018) examination of the determinants of health information systems (evidence-based medicine databases) by residents via UTAUT revealed that PE was the most important factor, followed by EE, FCs, and SI, in this order. Various other authors have noted a strong connection between SI and stakeholders’ intention to adopt HIT (e.g. Martins, Oliveira, & Popovič, 2014; Wills, El-Gayar & Bennett, 2008). Other studies have shown that infrastructure and logistics are vitally important to the diffusion of health information systems (Bhattacherjee & Hikmet, 2008). in other words, FCs have a positive influence on the behavioral intentions and use of innovative e-health services (Boontarig, Chutimaskul, & Chongsuphajaisiddhi, 2012). 
The literature has emphasized that PE and EE both have a major impact on physician adoption of EHRs (Hennington & Janz, 2007). Other authors have pointed out a significant nexus between PE and EE in HIT acceptance/use (Phichitchaisopa & Naenna, 2013). Researchers have also indicated a substantial interplay between PE and SI in the adoption of EHRs (Holtz & Krein, 2011). SI becomes even more important when healthcare stakeholders do not have enough experience with online services (Al Awadhi & Morris, 2008). Furthermore, SI is essential for the adoption of electronic medical records (Wills et al., 2008). Table 3.2 lists some of the most significance research in the field of healthcare employing UTAUT theory.

Table 3.2
Summary of UTAUT Use in Healthcare Research
	Author
	Type of Research
	Employees Involved
	Type of Data

	Ifinedo (2012)
	Qualitative
	227 healthcare professionals
	Survey

	Hoque and Sorwar (2017)
	Qualitative
	300 participants of age 60 years
	Face-to-face structured questionnaire survey

	Kalavani et al. (2018)
	Qualitative
	192 medical residents
	Applied survey

	Bawack and Kamdjoug (2018) 
	Qualitative 
	286 clinicians with licenses to practice medicine
	A paper-based questionnaire

	Venkatesh, Sykes, and Zhang (2011)
	Qualitative
	141 doctors
	Three waves of survey

	Hossain et al. (2019)
	Qualitative
	300 participants in different private and public hospitals 
	Cross-sectional survey questionnaire

	Kijsanayotin et al. (2009) 
	Qualitative
	1607 regionally stratified community health centers
	Observational research design; Cross-sectional survey by means of self-administered questionnaire

	Jewer (2018)
	Qualitative
	118 patients
	Survey

	Maillet, Mathieu, and Sicotte (2015)
	Qualitative
	616 nurses
	Multicenter cross-sectional study

	Cimperman, Brencic, and Trkman (2016) 
	Qualitative
	400 patients aged 50 years and above
	Survey instrument

	Alaiad, Zhou, and Koru (2013)
	Qualitative
	90 participants randomly selected from a mid-sized university and online healthcare communities
	Survey questionnaire



In sum, scholarly arguments underline that UTAUT is one of the most powerful and reliable models used to predict the acceptance and diffusion of modern technologies in healthcare (Cheng, Liu, & Qian, 2008; Hoque & Sorwar, 2017; San Martín & Herrero, 2012; Venkatesh et al., 2003). However, some studies have highlighted UTAUT’s unclear efficiency in predicting HIT adoption, particularly in developing nations (Karuri, 2015; Venkatesh et al., 2011). Consequently, many researchers have applied UTAUT in combination with variables from other theories or by exploring key influences on the healthcare eco-system (Aggelidis & Chatzoglou, 2009; Gagnon, Asua, & Emparanza, 2012; Venkatesh et al., 2011). Therefore, one should consider adding context-specific factors to improve the predictive power of UTAUT when examining the healthcare context (Ahlan & Ahmad, 2014; Succi & Walter, 1999).As such, there is a scope for using UTAUT in combination with stakeholder theory to deliver a unique and comprehensive picture of what motivates stakeholders in the UAE embrace HIT and what barriers affect this process.
[bookmark: _Toc532800291][bookmark: _Toc534028535][bookmark: _Toc534028920][bookmark: _Toc24447781]3.5. The Present Research
This research is grounded in the tenets of stakeholder theory and the UTAUT model (Fontaine et al., 2006; Friedman & Miles, 2006). While numerous studies have been conducted on HIT adoption using stakeholder theory (see Table 3.1), one of the first studies to analyze the combined perspectives of all four relevant stakeholders groups (employees, patients, UAE citizens/residents, and foresight experts) to present a unique and much-needed comprehensive picture of what motivates users in the UAE to adopt HIT and what barriers they face (a detailed description of how each stakeholder category was defined can be found later in Table 4.2). However, since obtaining the viewpoint of various stakeholders requires a structured approach involving all relevant players (Hussain, Rigoni, & Cavezzali, 2018), this process is complex; the world is changing, and healthcare needs to keep up with those changes. In other words, only by knowing what uniquely motivates and deters potential HIT users from implementing potentially life-saving healthcare technologies available today can we hope to see the successful implementation of these important technologies and the subsequent improvement of the quality of care.
Furthermore, most of the research on HIT adoption has been qualitative in nature (again, see Table 3.1). While qualitative studies are ideal for gathering in-depth information on perspectives and experiences, they fall short in key areas such as comparing different perspectives. Of course, certain motivators (or barriers) might be more prevalent or frequently reported, but that does not mean that those will be the strongest, as less common ones can sometimes have a much stronger motivational (or deterring) force. Therefore, there is an urgent need for quantitative research to understand which motivators and barriers are the most significant. Only then can we begin to more effectively understand how to motivate potential HIT users to adopt these valuable technologies and what barriers need to be addressed and overcome.
[bookmark: _Toc24447782]3.6. Summary
This chapter presents the theoretical background of the present research, which is rooted in stakeholder theory and the UTAUT model, and the applicability of the two paradigms to the healthcare ecosystem. Over recent decades, numerous studies have been conducted to understand technology acceptance and the opinions of those in healthcare towards HIT. Therefore, for a comprehensive assessment of technology adoption motivators (or barriers), the present research has identified four major stakeholders groups: employees; patients; UAE citizens and residents; and domain experts (i.e. foresight experts). Individuals were interviewed to document their perspectives on HIT adoption in the UAE. The research also highlights the importance of these groups in reacting critically to the external environment and to the different innovations, meaning that, throughout HIT implementation, stakeholders make strategic choices that have a major impact on the probability of successful adoption. Additionally, the research stresses the urgent need for quantitative research to shed light on the most important motivators/de-motivators for technology acceptance. 


[bookmark: _Toc24447783]CHAPTER 4: Data and Methodology
[bookmark: _Toc535934692][bookmark: _Toc532800293][bookmark: _Toc534028537]Structure of Chapter Four



This chapter describes the empirical research methodology for this study. Mixed methods are used by applying both quantitative and qualitative approaches. Although many techniques and research approaches are available, the method selection should be based on the nature of the research, the aims and objectives of the research, and the most appropriate approach. Thus, this chapter covers data collection, the techniques used to fulfill the research objectives, and questionnaire development in both phases. The chapter discusses and explains the criteria for the selected sample size, the data collection processes, and the techniques used for data analysis.
[bookmark: _Toc535934693][bookmark: _Toc24447784]4.1. Background of the Research Methodology
Qualitative interviews were conducted with representatives of the four stakeholder categories to gain insights into the perceived motivators for and barriers to HIT adoption amongst these groups. These responses were then trimmed and quantitatively analyzed to determine their relative importance in affecting HIT adoption. Exploratory factor analyses (EFAs) were conducted to determine the number of underlying factors that best describe each dataset (i.e. motivators and barriers) and first- and second-order confirmatory factor analyses (CFAs) were conducted to model the datasets in terms of how the factors relate to specific interview questions and to the outcome variable of interest—HIT adoption.
Qualitative interviews are an effective tool for determining the relevant factors that affect decision-making (i.e. adoption of important HIT initiatives and applications) and for gathering detailed information on these factors and how individuals perceive and feel about them. However, qualitative responses alone are unable to establish the relationships among those factors or between those factors and a key outcome of interest (i.e. HIT adoption). In other words, such survey data, by focusing on detail and containing little to no quantitative information, cannot provide certain types of information that would allow for the straightforward application and translation of these findings into practice. Thus, to better quantify and understand these relationships, factor analyses were employed on the trimmed sets of motivators and barriers, respectively. EFA was first conducted on each set to identify the key underlying (i.e. latent) motivators for (or barriers to) HIT adoption. CFAs were then used to build structural models that depict and quantify the relationships among latent factors, between latent factors and their sub-factors, and between latent factors and the outcome variable.
CFA belongs to the family of covariance-based statistical methods, broadly referred to as SEM (Mardani et al., 2017). Specifically, CFA can be regarded as a fusion between regression (i.e. path) and factors analyses (Fox, 2008) and is used to examine causality relationships involving latent constructs. Because of its explanatory power and effectiveness, it has widespread applications, from the behavioral sciences to management research, and is a popular analysis tool across various industries, including education, hospitality, management, manufacturing, tourism, and more (see Table 4.1).

Table 4.1
CFA Application in Various Fields
	Author
	Sample Size
	Sector

	Abareshi and Molla (2013)
	279
	Transport and logistics firms

	Ahmad et al. (2016)
	230
	University

	Castellanos-Verdugo, Vega-Vázquez, and Oviedo-García (2016)
	520
	Tourism

	Cegarra-Navarro, Cordoba-Pachon, and Fernandez de Bobadilla (2009)
	225
	Pharmaceutical industry

	Gimenez and Sierra (2013)
	109
	Manufacturing sector

	González-Rodríguez, Díaz-Fernández, and Simonetti (2015)
	1,600
	University

	Kochan, Pourreza, Tran, and Prybutok (2016)
	327
	University

	Kura (2016)
	171
	Public sector

	Xu and Gursoy (2015)
	449
	Hospitality



The purpose of using CFA is three-fold. First, it allows for variables to be grouped into theoretically grounded and empirically driven constructs, thus enabling the testing of theory-based hypotheses. Second, unlike many other multivariate procedures available, it provides accurate estimates for measurement errors (Byrne, 2001), which is essential to avoid inaccuracies, especially when errors can be substantial. Finally, while many other analyses focus only on observed variables, CFA enables the simultaneous examination of both observed and unobserved (i.e. latent) variables (Schumacker & Lomax, 2010), thereby allowing for the determination of the effects exerted by categories of latent motivators and barriers (unobserved) on HIT adoption (observed).
[bookmark: _Toc535934694][bookmark: _Toc24447785]4.2. Justification for the Research Methodology
First, to gain in-depth insight into the unique landscape of HIT adoption in the UAE, a qualitative exploration of the motivators and barriers to HIT adoption was conducted as reported by selected members of each stakeholder category in the UAE. Lengthy interviews with representatives of the four stakeholder categories helped gather detailed data regarding what they perceived to be the factors that encouraged and/or hindered adopting healthcare technologies. These data were then trimmed and organized to create a manageably sized list of discrete factors that could then be used for quantitative analyses.
Second, while such detailed, qualitative data allow for the determination of relevant factors, to define the relative importance and weight of these factors, quantitative analyses are required. Factor analysis, in particular, enables the determination of the relative importance of key variables on the outcome variable. Moreover, it allows for the identification of underlying (i.e. latent) variables that may better describe the data and the determination of how those latent variables, in addition to the measured ones (i.e. survey items), influence the outcome variable. The outcome is represented by detailed models of the paths between variables and their weights, indicating how strongly items are related to their latent variables (both first- and second-order CFAs) and how those latent variables predict the outcome variable (second-order CFA).
[bookmark: _Toc535934695][bookmark: _Toc24447786]4.3. Step 1 (Qualitative): Exploratory Factor Analysis (EFA)
[bookmark: _Toc532800295][bookmark: _Toc534028539][bookmark: _Toc535934697][bookmark: _Toc24447787]4.3.1. Participant Selection
This research adds to the current understanding by examining the perspectives of all relevant healthcare stakeholder categories: healthcare providers; patients; the public; and foresight experts. This will help provide more comprehensive and, therefore, valuable insights. Healthcare employees and patients are presumably the main users of healthcare technologies, and, as such, their opinions should be considered, since their actions (or inactions) determine the effectiveness and future of HIT. Citizens, likely to be largely uninvolved with HIT (unless they are also patients or healthcare providers), can provide a mostly neutral perspective on HIT; however, as taxpayers, they can represent the concerns on the potential tax burden due to expensive technology initiatives and, as such, provide important and valid concerns and opinions. Finally, foresight experts assist organizations in managing change by assessing current trends and patterns to make useful predictions about, and suggestions for, the future. However, they do more than forecast: they also examine current phenomena and processes (e.g. networks) because the optimization of planning and decision-making requires understanding the extent to which past and present practices have worked or not. As such, their opinions are highly valuable regarding the need, and how best, to increase the use of healthcare technologies. The inclusion of foresight experts is novel within academic research on HIT motivators and barriers, making the findings of this research an important academic advancement. Table 4.2 provides a detailed description of the four stakeholder groups used in this research.

Table 4.2
Stakeholder Categories and Definitions
	Stakeholder Group
	Description

	Employee
	Any individual, male or female, working in the healthcare sector, regardless of the nature of their job (physician, nurse, technician, administrator, or others), with no limit to their years of experience.

	Patient
	Any individual, male or female, that has received services provided by the healthcare sector. The service provider can belong to any medical facility (type clinic or hospital) and any sector (private or public). If the patient is under the age of 18, the interview can be conducted in the presence of any of his parents or tutors.

	UAE Citizen or Resident
	Any UAE citizen or resident, male or female, aged 18−65 years.

	Foresight Expert
	Any trainee, male or female, that has undertaken foresight training or is foresight accredited. Foresight refers to potential changes in the external surroundings and how these could impact an organization. Experts in this field assist companies in navigating such likely changes by presenting an early assessment of opportunities (or obstacles). Foresight specialists do more than forecasting: they examine all aspects of networking and prepare future decisions. In addition, they provide information about the future, which is part of the planning and decision processes. 



Representatives of the four stakeholder groups were invited via email to participate in an interview. For employees, physicians, and administrators (local and foreign) working in hospitals (public or private) with at least five years of experience in selecting and implementing healthcare technologies were considered. A total of 25 employees were approached, from which 20 were selected and interviewed based on their availability. For patients, candidates with long-term experiences with treatment of chronic illnesses (e.g. genetic blood cell disorders, multiple sclerosis, diabetes) that required significant technology involvement (e.g. procedures, scans) were considered. In some cases, the participant was the one receiving treatment, while in others, it was a family member of the patient who was receiving the treatment (e.g. a child, an elderly parent). A total of 55 candidates were approached, of which 40 were selected and interviewed based on their availability. For the society members category, candidates were considered and selected based on age, education level, and job experience to match the other categories as closely as possible on these factors. A total of 50 candidates were approached, of which 40 were selected and interviewed. Finally, for the foresight expert category, given its novelty as a field and that only a few organizations are working towards have their employees trained and certified in this field, it was an already narrow category in terms of selection. A total of 20 experts were approached, of which 15 were selected and interviewed. 
The problem of sample size in exploratory factor analysis has been extensively debated over the recent decades, as inadequate sample size has often had a negative impact on EFA application (MacCallum, Widaman, Zhang, & Hong, 1999). The literature offers a plethora of rough guidelines on adequate sample size, but most of these consistently recommend large samples (at least 200) to achieve high-quality solutions (Jung & Lee, 2011).
Participants’ responses were collected and filtered to remove repetitive answers using Microsoft Excel. They were additionally condensed according to similarity in order to create a list of a more manageable length and discrete thematic items were produced. Finally, these discrete items were grouped in to broader, thematically consistent, categories.

The analysis process included four steps: 
1) During the interview all answers and thoughts shared by the interviewee were typed for our records. 
2) During author meetings, the transcripts were analyzed and explored by the authors in order to code and group ideas in to one common factor.
3) Topics and factors which shared similar overarching themes were then combined and eliminated.
4) At this juncture, a secondary exploration of the available, published literature was undertaken to develop and utilize the appropriate scientific language for each factor. 
5) A final list of, thematically organized, factors was produced.
[bookmark: _Toc24447788]4.3.2. Instrument and Data Collection for Exploratory Analysis
The first part of the survey consisted of relevant demographic questions, while the subsequent open-ended questions were intended to elicit views on HIT adoption, including what motivates it and what hinders it. All stakeholder categories were asked about their age and gender, but the remaining demographic questions were tailored to each group: employees were asked about the years of experience in their field, the size of the hospital (i.e. number of employees), and whether it is a public or private hospital; patients were asked about their level of education, the nature of the illness and type of treatment received, and the name of the hospital at which they were receiving care; citizens were asked about their level of education (although most, if not all, also provided their professions and years of experience); foresight experts were asked about their level of education and whether they had obtained any future foresight accreditation. The interviews lasted from 40 to 90 minutes and were conducted though face-to-face meetings.
[bookmark: _Toc532800297][bookmark: _Toc534028541][bookmark: _Toc535934698][bookmark: _Toc24447789]4.3.3. Data Analysis: Exploratory Factor Analysis (EFA)
Participants’ responses were collected and filtered to remove any repetitive answers. They were additionally categorized by similarity to create a list of a more manageable length consisting of discrete items. Finally, these discrete items were grouped into broader, thematically consistent categories using SPSS.
[bookmark: _Toc535934699][bookmark: _Toc532800298][bookmark: _Toc534028542][bookmark: _Toc24447790]4.4. Step 2 (Quantitative): Factor Analyses and Structural Equation Modeling (SEM)
[bookmark: _Toc535934700][bookmark: _Toc24447791]4.4.1. Motivators for and Barriers to HIT Adoption
This research used a three-part design. First, motivators and barriers related to HIT adoption were identified through surveys. Such a qualitative exploration approach can shed light on the beliefs, opinions, and experiences of participants. Furthermore, the research design was interpretative and ethnographic in nature and benefited from simplifying and managing the data without affecting complexity or context (Atieno, 2009). Second, the most important factors were used in further quantitative surveys with the representatives of the four stakeholder categories. These responses were then analyzed and used to create a structural model of the relationships between key motivators and barriers and HIT adoption. The final outcomes are models that describe the interplay between the various motivators (or barriers) and their effect on HIT adoption in the UAE, providing concrete evidence as to what motivates (or demotivates) HIT users in the UAE. These models can be used to inform UAE policy and aid decision-makers regarding how to better implement HIT, thereby helping them achieve the Vision 2021 goals with the aim of the nation becoming a global leader and role model in healthcare provision.
[bookmark: _Toc535934702][bookmark: _Toc24447792]4.4.2. Participants
For the motivators, participants (N = 391; 296 females), representative of the four stakeholder categories in the UAE, were electronically invited and completed the survey. The demographic breakdown of the population, including the number of individuals in each stakeholder category, is shown in Table 4.3.

Table 4.3
Demographic Details of Participants for HIT Motivators
	Attribute 
	Category
	Count
	Percentage

	Stakeholder Category
	Employee in the healthcare sector
	156
	39.9

	
	Patient using the healthcare services
	46
	11.8

	
	Society member
	180
	46.0

	
	Future foresight expert
	9
	2.3

	Gender
	Male
	95
	24.3

	
	Female
	296
	75.7

	Age
	18 to 24
	44
	11.3

	
	25 to 34
	134
	34.3

	
	35 to 44
	138
	35.3

	
	45 to 54
	62
	15.9

	
	55 to 64
	12
	3.1

	
	65 to 74
	1
	0.3

	Years of Experience
	Less than 5
	118
	30.2

	
	5 to 10
	83
	21.2

	
	10 to 15
	83
	21.2

	
	15 to 20
	53
	13.6

	
	20 to 25
	28
	7.2

	
	25 to 30
	15
	3.8

	
	More than 30
	11
	2.8

	Level of Education
	High school
	58
	14.8

	
	Diploma
	38
	9.7

	
	Higher diploma
	26
	6.6

	
	Bachelor’s degree
	192
	49.1

	
	Master’s degree
	69
	17.6

	
	Doctoral degree
	8
	2.0



For the barriers, participants (N = 150; 85 females), representative of the four stakeholders categories in the UAE, were electronically invited and completed the survey. The demographic breakdown of the population including the number of individuals in each stakeholder category, are shown in Table 4.4.

Table 4.4
Demographic Details of Participants for HIT Barriers
	Attribute 
	Category
	Count
	Percentage

	Stakeholder Category
	Employee in the healthcare sector
	75
	50

	
	Future foresight expert
	6
	4

	
	Patient using the healthcare services
	18
	12

	
	Society member
	48
	32

	Gender
	Male
	63
	42

	
	Female
	85
	56.7

	Age
	18 to 24
	6
	4

	
	25 to 34
	48
	32

	
	35 to 44
	58
	38.7

	
	45 to 54
	26
	17.3

	
	55 to 64
	9
	6

	
	65 to 74
	1
	0.7

	Years of Experience
	Less than 5
	23
	15.3

	
	5 to 10
	36
	24

	
	10 to 15
	34
	22.7

	
	15 to 20
	28
	18.7

	
	20 to 25
	12
	8

	
	25 to 30
	11
	7.3

	
	More than 30
	6
	4

	Level of Education
	High school
	17
	11.3

	
	Higher diploma
	11
	7.3

	
	Bachelor’s degree
	59
	39.3

	
	Diploma
	11
	7.3

	
	Master’s degree
	39
	26

	
	Doctoral/PhD degree
	13
	8.7



General rules to determine the proper sample size are only of limited use in achieving high-quality empirical results for specific applications of CFA with real data (Marsh, Hau, Balla, & Grayson, 1998). Researchers have indicated that close to ideal usually amounts to N=200 (Boomsma & Hoogland, 2001; Kline, 1998; Loehlin, 1998). 
[bookmark: _Toc535934701][bookmark: _Toc24447793]4.4.3. Instruments and Data Collection
The motivators’ survey included a brief demographics section, asking for the age, gender, level of education, and years of experience of the respondents. Then, the participants were presented with a list of 41 motivators divided into seven categories: government support; infrastructure; knowledge sharing; internal/external environment; social sustainability; green management; and lean management. For each motivator, participants were asked to rate their agreement on whether that factor was a motivator for HIT adoption in the UAE using a five-point scale, from 1 (strongly disagree) to 5 (strongly agree). Once the instrument was developed, and prior to the distribution , we pre-tested our instrument for content validity in two stages, we sent the instrument to 3 fellow scholars and asked them to provide feedback on the instrument for clarity and appropriateness of the measured used. Based on the feedback we got we then sent the improved instrument to 3 participants from each stakeholder category, once data was collected back and the instrument got approved  we moved on to the final stage of data collection. (Chen et al., 2004; DeVellis, 2012). 

The list of the 41 motivators, according to their categories, is presented in Table 4.5. In general, the interviews took between 60 and 90 minutes to complete.

Table 4.5
List of Motivators (and Their Respective Categories) Used in the Survey
	
Category
	Items

	Government Support
	2030 vision

	
	Strategic support

	
	Financial support

	
	Future foresight

	
	International trade

	
	Medical legislation

	Infrastructure
	Infrastructure of buildings

	
	Information infrastructure

	
	Centralized/Integrated access with Emirates ID

	
	Existence of local medical schools

	Knowledge Sharing
	Online access

	
	Support from teaching hospitals

	
	Support from career development

	
	Organizational culture in hospitals

	
	Easy transfer of knowledge

	
	Geographical location of the UAE

	Internal/External Environment
	Centralized medical logs

	
	Support from insurance companies

	
	Leadership support

	
	Nature of tasks

	
	Competition

	
	Background in science and technology

	Social Sustainability
	Global access

	
	Market trends

	
	Patient satisfaction

	
	Open communication and feedback system

	
	Happiness indicators

	
	Equality and opportunity

	Green Management
	Mortality

	
	Control over contagious illnesses

	
	Eco-friendly suppliers

	
	Smart/new technologies

	
	HIMSS accreditation

	
	Safety standards

	Lean Management
	Quick recovery

	
	Quality services

	
	Fewer medical errors

	
	Fewer legal medical cases

	
	JCI accreditation

	
	Cost

	
	Quality awards



Similarly, the barriers survey included a brief demographics section, asking for the age, gender, level of education, and years of experience of respondents. Then, participants were presented with a list of 47 barriers divided into eight categories: change management; readiness for big data and IoT; stakeholders; outsourcing; orientation; organizational strategy; logistics support; and technical barriers. For each barrier, participants were asked to rate their agreement on whether that factor was a barrier to HIT adoption in the UAE using a five-point scale, from 1 (strongly disagree) to 5 (strongly agree). The list of these 47 barriers, according to their categories, is presented in Table 4.6. In general, the interviews took between 60 and 90 minutes to complete.

Table 4.6
List of Barriers (and Their Respective Categories) Used in the Survey
	Category
	Items

	Change Management
	Resistance to change

	
	Pace of change

	
	Leadership

	Readiness for Big Data and IoT
	Maturity of big data and IoT technology

	
	Information infrastructure

	
	Information security (privacy)

	
	Sensitivity of data

	
	social awareness of big data and IoT technology

	Stakeholders
	Support from insurance companies

	
	Support from supplier

	
	Lack of coordination between health authorities

	Outsourcing
	Lack of role model facilities

	
	Lack of knowledge experts

	
	Lack of specialization

	
	Dependency on foreign experts

	
	Competition

	
	Background in science and technology

	Orientation
	Educational background

	
	Lack of global orientation

	
	Lack of legislations

	
	Learning behaviour of staff

	
	Readiness of society

	
	Lack of strategy for transition from academia to industry

	
	Shortage of bilingual staff

	
	Level of knowledge

	Organizational Strategy
	Policies and procedures for adopting new technologies

	
	Lack of strategic decision making

	
	Lack of a retaining strategy

	
	Lack of coordination between health authorities

	
	Lack of training strategy

	
	Cost strategy

	
	Lack of marketing strategy

	
	Low standards

	
	Lack of unified procedures

	
	Weak technology strategy

	
	Lack of motivation

	Logistics Support
	Shortage of research centres

	
	Lack of centralized reporting system

	
	Current infrastructure (internal setting)

	
	Current infrastructure (buildings)

	
	Security and stability

	Technical Barriers
	Scope of telecom infrastructure

	
	Availability of technology

	
	Compatibility between old and new technology

	
	Licensing and accessibility

	
	Technology life span

	
	Technology maintenance



[bookmark: _Toc535934703][bookmark: _Toc24447794]4.4.4. Data Analysis: Confirmatory Factor Analysis (CFA)
The factor analyses were conducted using SPSS/Amos software. An EFA was first conducted to determine the optimal number of latent variables that effectively describe each dataset (i.e. motivators and barriers). Then, two CFAs were conducted on each dataset: a first-order CFA to determine and quantify the relationships among the latent factors and the relationships between the factors and their associated items; and a second-order CFA that additionally considered how the latent factors related to the outcome variable of HIT adoption. In building the measurement models, the reliability of the observed variables (i.e. responses to items) was affected by random measurement errors, as presented by the respective error terms. Then, in accordance with the standards of structural modeling (cf. Byrne, 2001), the observed variables were regressed onto their respective latent factors and correlated.
[bookmark: _Toc535934704][bookmark: _Toc24447795]4.5. Summary
This chapter provides details of the sample and data-collection methods used prior to describing the data-analysis techniques. This research used a three-part design. First, motivators and barriers related to HIT adoption were identified through surveys and analyzed using EFA. Representatives of the four stakeholder groups were invited via email to participate in an interview: healthcare providers (N = 20); patients (N = 40); the public (N = 40); and foresight experts (N = 15). Second, the most important factors were used in further quantitative surveys with the representatives of the four stakeholder categories. For motivators (N = 391, 296 females), the participants were presented with a list of 41 motivators divided into seven categories: government support; infrastructure; knowledge sharing; internal/external environment; social sustainability; green management; and lean management. For barriers (N = 150; 85 females), participants were presented with a list of 47 barriers divided into eight categories: change management; readiness for big data and IoT; stakeholders; outsourcing; orientation; organizational strategy; logistics support; and technical barriers. These responses were then analyzed using CFA and SEM and used to create a structural model of the relationships between key motivators and barriers and HIT adoption.


[bookmark: _Toc532800301][bookmark: _Toc534028545][bookmark: _Toc534028929][bookmark: _Toc24447796]CHAPTER 5: Data Analysis
[bookmark: _Toc532800302][bookmark: _Toc534028546][bookmark: _Toc534028930]Structure of Chapter Five



This chapter presents and analyzes the findings from the qualitative and qualitative methods applied in this research regarding both the motivators and barriers to HIT adoption.
[bookmark: _Toc24447797]5.1. Test for Assumptions
The data on responses about motivators and barriers were investigated for their variance, outliers and normality, through skewness and kurtosis tests. These values were well within the limits recommended in literature skewness < 2; kurtosis < 7 - Dubey et al., 2016) as shown in the Table 



Table 5.1
Test for skewness and kurtosis
	
	Motivators
	Barriers

	Skewness
	-0.857
	-0.734

	Std. error of skewness
	0.123
	0.198

	Kurtosis
	2.940
	1.469

	Std. error of kurtosis 
	0.246
	0.394



[bookmark: _Toc24447798]5.2. Common Method Bias
The methodology suggested by Podsakoff et al. (2003) was employed to test the existence of common method biases in our data. The groups of respondents were ensured of the confidentiality of their responses. The initial number of responses for motivators and barriers were 510 and 178 respectively. This number reduced to 391 and 150  respectively, after replacing the missing values with mean (Schafer and Graham, 2002). Furthermore, no single factor explained most of the variance (i.e. the variances explained ranged from 3.92 to 43.41 per cent for motivators and from 5.64 to 48.52 for barriers). Thurs, it could be safely concluded that the results would not be inflated due to the existence of a common method variance (Singh et al., 2019)


[bookmark: _Toc24447799][bookmark: _Toc532800303][bookmark: _Toc534028547][bookmark: _Toc534028931]5.3. Exploratory and Confirmatory Factor Analysis (EFA) Results
Based on participant responses, 66 motivators (see Table 5.1) for HIT adoption and 92 barriers to HIT adoption (see Table 5.2) were identified across the four stakeholder categories.

[bookmark: _Toc534121145]Table 5.2
Motivators Reported by Each Stakeholder Group
	#
	UAE Residents
	Employees
	Patients
	Foresight Experts

	1
	Online access
	Strategic support
	Quick recovery
	2030 vision

	2
	Financial support
	JCI accreditation
	Medical legislations
	Fewer legal medical cases

	3
	Information infrastructure
	Support from teaching hospitals
	Quality services
	Quality awards

	4
	Infrastructure of buildings
	Support for career development centers
	Strategic support
	Easy transfer of knowledge

	5
	Centralized access with Emirates ID
	2030 vision
	Information of buildings
	Cost of services

	6
	International trade
	Infrastructure of buildings
	Information infrastructure
	Future foresight

	7
	Fewer medical errors
	Safety standards
	Quality awards
	Safety standards

	8
	Quality services
	Organizational culture in hospitals
	Financial support
	Information infrastructure

	9
	Cost of services
	Quality services
	
	Financial support

	10
	Strategic support
	Strategic support
	
	

	11
	
	Financial support
	
	



[bookmark: _Toc534121146]Table 5.3
Barriers Reported by Each Stakeholder Group
	Society Members
	Employees
	Patients
	Foresight Experts

	Scope of telecom infrastructure
	Educational background
	Lack of unified procedures
	Educational background

	Sensitivity of data
	Week technology strategy
	Information infrastructure
	Lack of global orientation

	Educational background
	Lack of motivation
	Lack of motivation
	Information security

	Information infrastructure
	Availability of technology
	Educational background
	Lack of motivation

	Lack of motivation
	Information security
	Availability of technology
	Learning behavior of staff

	Week technology strategy
	Lack of telecom infrastructure
	
	Compatibility between old and new technologies



The 66 motivators were then trimmed down to 41 and grouped, based on thematic similarity, into seven categories that were named based on terminology prevalent in the current literature: government support; infrastructure; knowledge sharing; internal/external environment; social sustainability; green management; and lean management. The government-support category consisted of items relating to: strategies, policies, financial support, and legislation; infrastructure (items relating to physical infrastructure, technological infrastructure, and educational infrastructure); knowledge sharing (items relating to accessibility to and availability of educational and professional development); internal/external environment (items relating to task performance and leadership); social sustainability (items relating to satisfaction, communication, trends, and accessibility); green management (items relating to health and safety and eco-friendliness); and lean management (items relating to quality, errors, liability, and cost) (see Table 4.1).
The 92 barriers were similarly trimmed (to 47) and grouped in to eight categories: change management (items relating to change and leadership); readiness for big data and IoT (items relating to technology infrastructure and security); stakeholders (items relating to support and coordination amongst key healthcare players); outsourcing (items relating to skills and competition); orientation (items relating to skills, legislation, and preparedness); organizational strategy (items relating to policies, training, procedures, strategies, and costs); logistics support (items relating to infrastructure and support); and technical barriers (items relating to the usability, accessibility, compatibility, and longevity of technology) (see Table 4.2). 
To determine HIT adoption’s latent motivational factors, an EFA was conducted on participants’ responses for 22 of the items from the survey. To ensure the data were of good quality for factor analyses, before conducting the EFA, the data were analyzed based on two criteria: the Kaiser–Meyer–Olkin (KMO) test and Bartlett’s test of sphericity (Treiblmaier & Filzmoser, 2010). Importantly, both criteria were met: the obtained KMO value of 0.95 was above the recommended threshold of 0.6 (Worthington & Whittaker, 2006); and Bartlett’s test of sphericity was statistically significant (χ2 = 7891.687, df = 496, p < 0.001) (Matsunaga, 2010).
The results of the EFA revealed four components with strong factor loadings (> 1): quality management (QM); information sharing (IS); strategic governance (SG); and technology infrastructure (TI). Together, these four factors explained 59.82% of the total variance. Table 5.3 shows the individual item loadings for each of the four factors, the variance explained by each factor, and Cronbach’s alpha (a measure of internal consistency) for each factor. All values for Cronbach’s alpha were above the recommended value of 0.7 (Cortina, 1993). Thus, it can be concluded that these constructs have good internal consistency. Cronbach’s coefficient alpha is the most widely used indicator of internal consistency by scholars assessing the reliability of measurement scales adopted (Hair, Black, Babin, Anderson, & Tatham, 2006). Reliability mirrors the precision and accuracy level of a measurement procedure (Thorndike, Cunningham, Thorndike, & Hagen, 1991) and may be perceived as a construct’s relative lack of error. The main motivation for conducting reliability checks is to decrease measurement errors (Churchill & Iacobucci, 2002). The reliability index ranges between zero and one and high alpha values indicate higher reliability (Tavakol & Dennick, 2011). 

[bookmark: _Toc534121147]Table 5.4
Rotated Component Matrix of Items of the Four Key Latent Motivational Factors
	Item
	Label
	QM
	IS
	SG
	TI

	Q41
	Fewer legal medical cases
	0.93
	
	
	

	Q40
	Fewer medical errors
	0.88
	
	
	

	Q42
	JCI accreditation
	0.77
	
	
	

	Q43
	Cost of services 
	0.71
	
	
	

	Q44
	Quality awards
	0.71
	
	
	

	Q38
	Quick recovery
	0.51
	
	
	

	Q39
	Quality services
	0.49
	
	
	

	Q37
	Safety standards
	0.48
	
	
	

	Q17
	Support from teaching hospitals
	
	0.87
	
	

	Q19
	Organizational culture in hospitals
	
	0.86
	
	

	Q20
	Easy transfer of knowledge
	
	0.82
	
	

	Q18
	Support from career development centers
	
	0.80
	
	

	Q16
	Online access
	
	0.67
	
	

	Q10
	International trade
	
	
	0.86
	

	Q7
	Strategic support
	
	
	0.72
	

	Q9
	Future foresight
	
	
	0.68
	

	Q11
	Medical legislation
	
	
	0.67
	

	Q6
	2030 vision
	
	
	0.64
	

	Q8
	Financial support
	
	
	0.62
	

	Q12
	Infrastructure of buildings
	
	
	
	0.82

	Q13
	Information infrastructure
	
	
	
	0.82

	Q14
	Centralized access with Emirates ID
	
	
	
	0.67

	
	Variance explained (%)
	43.41
	7.06
	5.43
	3.92

	
	Cronbach’s alpha
	0.90
	0.91
	0.90
	0.82


Note. QM = quality management; IS = information sharing; SG = strategic governance; TI = technology infrastructure.
[bookmark: _Toc24447801]5.3.1. Quality Management (QM)
The strong factor loading of items related to medical cases (0.98), errors (0.88), and quality awards (0.71) all point to the quality of care being an important motivator for HIT adoption. These findings are consistent with previous research highlighting the motivating factor of patient safety (Buntin et al., 2010; Wolper, 2013). If patients and healthcare workers can be convinced of the utility of HIT for providing better quality care—which is well established by research in the literature, as shown in Chapter two—then, perhaps, there will be a greater movement towards acceptance and use of these technologies. The high amount of variance explained by this factor (43.41) also points to it being important. This high degree of variance suggests a high degree of variation in responses, meaning that individuals have widely different opinions on some of these issues. Therefore, to better identify how to motivate individuals to use HIT, more research is needed into what particular items and areas are seeing such variability and which are not. In particular, it would be of great interest and value to ascertain how the different stakeholder groups view these more divisive items. 
[bookmark: _Toc24447802]5.3.2. Information Sharing (IS)
The strong loadings of items related to support from teaching hospitals (0.87), organizational culture in hospitals (0.86), easy transfer of knowledge (0.82), and support from career developmental centers (0.80) indicate that a factor that would motivate employees to use new technologies is the ability to access information and tools that foster their career development and continued education more easily. Therefore, it is worth investing in aspects of HIT that provide professional development and in making employees aware of these aspects. Organizational and social factors have previously been shown to motivate the adoption of technologies (Cresswell & Sheikh, 2013), suggesting that building a technology-friendly culture—complete with organizational support—in hospitals could help with the greater acceptance of these technologies. The smaller amount of variance accounted for by the IS factor (7.06%) suggests that opinions on these matters are rather universal. It seems employees want access to support and education to grow professionally and patients also want this, since they would prefer their doctors to be as skilled and capable as possible.
[bookmark: _Toc24447803]5.3.3. Strategic Governance (SG)
The strong loadings of international trade (0.86) and strategic support (0.72) suggest that the government plays a powerful part in motivating the implementation of healthcare technologies, whether in fostering the procuring of resources through trade and/or providing a strategic vision and the support to carry it out. Therefore, it is likely that the government’s UAE Vision 2021 is responsible for the UAE’s success in developing innovative healthcare technologies and initiatives, leading to its ranking in the lead of the Future Health Index. The smaller amount of variance accounted for by the SG factor (5.43%) suggests that opinions on these matters are more universal. It would seem all individuals want a government that is involved in developing, enacting, and funding initiatives that improve their health.
[bookmark: _Toc24447804]5.3.4. Technology Infrastructure (TI)
Finally, the strong loadings of physical infrastructure (0.82) and information infrastructure (0.82) suggest that individuals are concerned about how effectively and safely these technologies can be implemented and used. That is, if resources are not in place to provide safe and efficient use of these technologies, they will be less likely to want to use them. The smaller amount of variance accounted for by the TI factor (3.92%) suggests that opinions on these matters are rather similar throughout the world. It seems that everybody who would be using these technologies, from physicians to nurses to patients, would want to be assured that the technologies would be easy to use and ensure good privacy and security of sensitive health data.
Interestingly, despite the finding that concerns over funding and costs are often reported as the main motivators (cf., among others, Buntin et al., 2010; Li & Collier, 2000; McLeod et al., 2008; Robertson, 2011; Wolper, 2013), the factor loading of financial support was only moderately strong (0.62), although the item relating to the cost of services (0.71) was stronger, which means it related less to HIT than to medical care.
[bookmark: _Toc24447805]5.3.5. Measurement Model for Motivators (First-Order CFA Model)
As helpful and insightful as these factor loadings might be for identifying latent constructs and the items that relate to them, EFA cannot describe the relationships among these factors, nor their relationship to the key outcome of interest, so the above discussion of items should not be considered to have predictive power in terms of the effects on HIT adoption, but merely suggestions as to what items are important or, at the very least, their associated factors. To build a measurement model to better visualize, understand, and quantify the relationships among latent factors and between those factors and their associated items, a first-order CFA was developed using the four factors from the EFA. The eight items for QM showed at least moderately strong (i.e. > 0.60) loadings onto their related factor, as did the five of the IS items (the items relating to market trends, competition, and local medical schools did not manifest in the model), six of the SG items, and all three of the TI items. This model is illustrated in Figure 5.1. Additionally, each of the four factors was moderately strongly related to each of the others, with path values (covariance) between 0.61 and 0.74.



Figure 5.1. Measurement model for motivators (first-order CFA model)
[image: ]

The overall goodness of fit (GOF) of this model was evaluated using a chi-square test (χ2/df). Further, six additional GOF indices were calculated to further assess model fit. These indices fall into one of two categories: absolute; or incremental (Hu & Bentler, 1999). Absolute fit indices, including root-mean-square residual (RMSR), goodness-of-fit index (GFI), and root mean square error of approximation (RMSEA), evaluate how well an a priori model replicates the sample data (Hu & Bentler, 1999). Incremental fit indices, including comparative fit index (CFI), normed fit index (NFI), and Tucker–Lewis index (TLI), compare a specific model to a baseline structural equation one to evaluate potential improvements in the model’s fit (Worthington & Whittaker, 2006). These computed GOF indices for the used data are displayed in Table 5.4, along with the reported recommended threshold values. From the obtained values, each of the seven indices indicates that the model achieved a good fit.

[bookmark: _Toc534121148]Table 5.5
Goodness-of-Fit Indices for the First-Order Model on Motivators
	Model
	Obtained Value
	Recommended
Values

	χ2/df
	2.18
	< 3 (Kline, 2011)

	GFI
	0.91
	0.90–1.0 (Hoyle, 2000; Kline, 2005)

	RMSR
	0.04
	< 0.1, ideally < 0.06 (Kline, 2011)

	RMSEA
	0.06
	< 0.08 (Hu & Bentler, 1999)

	NFI
	0.92
	0.95–1.0 (Miles, 2007; Thompson, 2004)

	TLI
	0.95
	0.95–1.0 (Miles, 2007; Thompson, 2004)

	CFI
	0.96
	> 0.90 (Kline, 2011)


Note. χ2/df = normed chi-square statistic; GFI = goodness-of-fit index; RMSR = root-mean-square residual; RMSEA = root mean square error of approximation; NFI = normed fit index; TLI = Tucker–Lewis index, CFI = comparative fit index.

Next, to assess the construct validity of the factors in the measurement model, convergent and discriminant validities were evaluated. The convergent validity among items in the model was evaluated by analyzing their factor loadings and calculating the average variance extracted (AVE) and composite reliability (CR). The recommended value factor loading for AVE is 0.5 or higher, and for the CR 0.7 or higher (Hair, Black, Babin, & Anderson, 2010; MacKenzie, Podsakoff, & Podsakoff, 2011). The discriminant validity of the constructs was evaluated using the maximum shared variance (MSV). Good discriminant validity is indicated by an MSV less than the AVE and by inter-item correlations that are greater than the square root of the AVE (Hair et al., 2010). From the obtained values in Table 5.5, the model shows convergent and discriminant validity.
Finally, considering that all the data came from a single instrument, the zero-constrained method was used to test for common method bias, which has its roots in the behavioral sciences and dates back well over four decades (Campbell & Fiske, 1959). Common method bias arises when “some of the differential covariance among (items or constructs) is due to the measurement approach rather than the substantive latent factor” (Brown, 2006, p. 159). Method biases are severe issues as they are major causes of measurement error affecting the validity of the findings about the interplay between variables (Bagozzi & Yi, 1991; Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). The most common problems caused by common method bias include biased estimates of reliability and validity of a latent construct (Baumgartner & Steenkamp, 2001; MacKenzie & Podsakoff, 2012) and biased estimates for the empirical nexuses between constructs (Cote & Buckley, 1988; Siemsen, Roth, & Oliveira, 2010).

[bookmark: _Toc534121149]Table 5.6
Validity and Reliability of the Four Latent Motivational Constructs
	Factor
	CR
	AVE
	MSV
	SG
	QM
	IS
	TI

	SG
	0.90
	0.60
	0.55
	0.77
	
	
	

	QM
	0.89
	0.50
	0.44
	0.65
	0.77
	
	

	IS
	0.90
	0.64
	0.44
	0.64
	0.66
	0.80
	

	TI
	0.82
	0.61
	0.55
	0.74
	0.61
	0.62
	0.78


Note. CR = composite reliability; AVE = average variance extracted; MSV = maximum shared variance; SG = strategic governance; QM = quality management; IS = information sharing; TI = technology infrastructure. The italicized values on the diagonal indicate the square roots of the AVE.

The current version of the model was compared to a constrained version with an added common latent factor (representative of response bias) and specific bias factors, and the paths from the specific bias factors to other indicators were constrained. The result of this comparison was significant (χ2 = 103, df = 22, p < 0.001), meaning there is a significant degree of variability between the two models, indicating a non-negotiable effect of the response bias and a need to impute a factor to parcel out the effect of the bias factors.
[bookmark: _Toc24447806]5.3.6. Structural Model for Motivators (Second-Order CFA Model)
Next, a second-order CFA was conducted to model how the four latent motivator factors relate to the key outcome variable of technology adoption. This analysis revealed strong path coefficients (i.e. > 0.75) for the relationships of each of the four factors to technology adoption, with the path for SG being strongest (0.85), followed by TI (0.82), and then QM and IS, which were equal in strength (0.78). Figure 5.2 shows the visualization of this model, including the path strengths between the individual items and their respective factors. The GOF indices, along with their recommended values, can be seen in Table 5.6. As with the first-order CFA, these indices are all within the recommended values/intervals, indicating that the model shows a good fit to the data.


Figure 5.2. Structural model for motivators (second-order CFA model)
[image: ]
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Table 5.7
Goodness-of-Fit Indices for the Second-Order Model on Motivators
	Model
	Obtained Value 
	Recommended Value

	χ2/df
	2.21
	< 3 

	GFI
	0.90
	0.90–1.0 (Hoyle, 2000; Kline, 2005)

	RMSR
	0.04
	< 0.1, ideally < 0.06 (Kline, 2011)

	RMSEA
	0.06
	< 0.08 (Hu & Bentler, 1999)

	NFI
	0.92
	0.95–1.0 (Miles, 2007; Thompson, 2004)

	TLI
	0.95
	0.95–1.0 (Miles, 2007; Thompson, 2004)

	CFI
	0.95
	> 0.90 (Kline, 2011)


Note. χ2/df = normed chi-square statistic; GFI = goodness-of-fit index; RMSR= root-mean-square residual; RMSEA = root mean square error of approximation; NFI = normed fit index; TLI= Tucker–Lewis index; CFI = comparative fit index.

The strong paths coefficients from SG and TI to HIT adoption respectively suggest that the most important motivators for adopting healthcare technologies have to do with the processes of implementing and using these technologies, rather than the effects of using them. While QM and IS were both strongly related to technology adoption (0.78)—and transitively their associated factors relating to quality, safety, reduced errors, easy access to important information, professional development support, and culture all had loadings of at least moderate strength, ranging between 0.68 and 0.86 onto their factors—SG and TI were more strongly related to HIT adoption (0.85 and 0.82, respectively), suggesting that factors that enable the development and instantiation of modern technologies (e.g. strategic support, financial support, infrastructure) and those that ensure technologies would be user-friendly (i.e. smart technologies) are more important. In other words, individuals may not be concerned with the ability of the technology to provide better quality of care until they are assured of its ability to be implemented and used effectively and without disruption to current duties and routines—and without imposing a financial burden on them.
These findings suggest a powerful role for policy-makers in advancing healthcare technologies, where pertinent policies and legislation are key for countries looking to improve their healthcare sectors. Given that the SG factor most strongly predicted technology adoption in this second-order CFA, and that the items that were most strongly related to SG were those related to strategic support (0.85), future foresight (0.85), financial support (0.78), and 2030 Vision (0.76), it is clear that vision and support from the top down (i.e. the government) in terms of developing and supporting new technological initiatives and programs is vital in motivating individuals to adopt these potentially life-saving technologies. It is likely owing to the work of the UAE government to make the nation a top medical destination (cf. Vision 2021, Vision 2030) that the UAE has been such a prominent global leader in healthcare in recent years. Based on this example and these data, it is clear that the government’s vital role in implementing HIT cannot be over-emphasized, as healthcare systems around the world continue to break through the numerous and significant health barriers to keep pace with the demands and developments of a fit and healthy modern society.
[bookmark: _Toc532800305][bookmark: _Toc534028549][bookmark: _Toc534028933][bookmark: _Toc24447807]5.4 Hypotheses Testing
To determine how many, and which, latent barrier factors best describe HIT adoption (i.e. inversely, as these factors are barriers), an EFA was conducted on participants’ responses to 30 of the items in the survey. To ensure the data were of good quality for factor analyses, before conducting the EFA, they were analyzed based on two criteria: KMO test; and Bartlett’s test of sphericity (Treiblmaier & Filzmoser, 2010). Importantly, both criteria were met: the obtained KMO value of 0.91 was above the recommended threshold of 0.6 (Worthington & Whittaker, 2006) and Bartlett’s test of sphericity was statistically significant (χ2 = 2524.59, df = 210, p < 0.001). 
The results of the EFA revealed four components with strong factor loadings (> 1): organizational strategy (ORGS), technical barriers (TEBA), readiness for big data and IoT (RTGB), and orientation (ORI). Together, these factors accounted for 72.64% of the total variance. Table 5.7 shows the individual item loadings for each of these four factors, the variance explained by each factor, and Cronbach’s alpha (a measure of internal consistency) for each factor. All values for Cronbach’s alpha were above the recommended value of 0.7 (Cortina, 1993). Thus, it can be concluded that these constructs have good internal consistency. Cronbach’s coefficient alpha is the most widely used indicator of internal consistency by scholars assessing the reliability of measurement scales adopted (Hair et al., 2006). Reliability mirrors the precision and accuracy level of a measurement procedure (Thorndike et al., 1991) and may be perceived as a construct’s relative lack of error. The main motivation for conducting reliability checks is to decrease measurement errors (Churchill & Iacobucci, 2002). The reliability index ranges between zero and one and high alpha values indicate higher reliability (Tavakol & Dennick, 2011). 

[bookmark: _Toc534121151]Table 5.8
Rotated Component Matrix of Items on Four Key Latent Barrier Factors
	Item
	
	
	Label
	ORGS
	TEBA
	RTGB
	ORI

	ORGS11_1
	
	
	Lack of motivation
	0.97
	
	
	

	ORGS9_1
	
	
	Lack of unified procedures
	0.80
	
	
	

	ORGS10_1
	
	
	Weak technology strategy
	0.65
	
	
	

	TEBA2_1
	
	
	Availability of technology
	
	0.93
	
	

	TEBA1_1
	
	
	Scope of telecom infrastructure
	
	0.85
	
	

	TEBA3_1
	
	
	Compatibility between old and new technology
	
	0.78
	
	

	RTGB4_1
	
	
	Sensitivity of data
	
	
	0.92
	

	RTGB3_1
	
	
	Information security (privacy)
	
	
	0.87
	

	RTGB2_1
	
	
	Information infrastructure
	
	
	0.79
	

	ORI1_1
	
	
	Educational background
	
	
	
	0.89

	ORI4_1
	
	
	Learning behavior of staff
	
	
	
	0.74

	ORI2_1
	
	
	Lack of global orientation
	
	
	
	0.66

	
	
	
	Variance explained (%)
	48.52
	9.92
	8.54
	5.64

	
	
	
	Cronbach’s alpha 
	0.93
	0.92
	0.89
	0.78


Note. ORGS = organizational strategy; TEBA = technical barriers; RTGB = readiness for big data and IoT; ORI = orientation.

[bookmark: _Toc24447808]5.4.1. Organizational Strategy (ORGS)
The strong factor loadings of items related to lack of motivation (0.97), of unified procedures (0.80), all point to concerns over disorganization, disruption, disunity, and unpreparedness as strong barriers to HIT adoption. These findings are consistent with previous research showing the hindering effects of poor communication and training (Ajami & Bagheri-Tadi, 2013; Heisey-Grove et al., 2014; Goldstein et al., 2014; Jha et al., 2009). This suggests that, if patients and healthcare workers—although, most likely more so for healthcare workers—can be adequately trained and motivated to use modern technologies, as well as be assured of the effective coordination and communication between those regulating these technologies, they will more readily adopt the technologies. This suggests that efforts should be made to simplify and regulate these technologies and the procedures for using them and to educate potential users on how they work. Further, these findings suggest an important area is to motivate users, whether patients of employees, on the value and benefits of these technologies, which are considerable, such as improving care quality (as reviewed in Chapter two). The high amount of variance explained by the ORGS factor (48.52) also points to it being an important factor. This high degree of variance accounted for suggests a high degree of variation in responses, meaning that individuals have widely differing opinions on some of these issues (e.g. tech savvy individuals might care less about training than those who are less tech savvy). Thus, to better overcome individuals’ perceived barriers to using HIT, more research is needed into what particular items and areas are seeing such variability and which are not. Particularly, it would be of great interest and value to ascertain how the different stakeholder groups view these divisive items. 
[bookmark: _Toc24447809]5.4.2. Technical Barriers (TEBA)
All three items related to TEBA loaded strongly onto the factor (≥ 0.78), suggesting that considerations on the availability, usability, and longevity of new technologies are strongly related to HIT adoption. In particular, if new technologies would be incompatible with current technologies or would be implemented when outdated, individuals would be less likely to adopt them. They would thus want to be assured that the time they invest to learn the new technologies would not be wasted due to the technology becoming obsolete. These findings are consistent with previous findings indicating the importance of usability and compatibility of new technologies as potential barriers (Ajami & Bagheri-Tadi, 2013; Gagnon et al., 2016; Ross et al., 2015). Thus, it is worth investing in technologies compatible with current technologies to ensure usability and that they will not soon be rendered obsolete as new innovations surface. The smaller amount of variance accounted for by the TEBA factor (9.92) suggests that opinions on these matters are fairly universal. All types of users seem to want technologies that will be easy to use and prove to be dependable over the long-term.
[bookmark: _Toc24447810]5.4.3. Readiness for Big Data and IoT (RTGB)
All three of the items related to RTGB loaded strongly onto the factor (≥ 0.75), suggesting that considerations of infrastructural support for and the security of health technologies is highly important to technology users. In particular, the strong loadings of items relating to data sensitivity (0.92) and privacy (0.87) suggest that the most pressing concerns for HIT center around the protection of private healthcare data. Patients certainly do not want their private records accessed by those with no business seeing them and hospitals surely do not want to deal with the ramifications of a security breach. These concerns have been echoed by other researchers (Amaji & Bagheri-Tadi, 2013; Jha et al., 2009; Rao et al., 2011; Ross et al., 2015). Thus, for the sake of improving HIT adoption, efforts should be focused on ensuring that only the most secure technologies will be developed and used and on ensuring users of the security of these technologies. The smaller amount of variance accounted for by the RTGB factor (8.54) suggests that opinions on these matters are fairly universal. It would seem that individuals are concerned with keeping their health records private.
[bookmark: _Toc24447811]5.4.4. Orientation (ORI)
Finally, the strong loading of educational background (0.82) and the moderately strong loading of staff learning behavior (0.74) suggest users are concerned with their abilities to use these technologies. In particular, they might feel that their lack of IT experience would make it difficult to use these modern systems, or they might perceive hospital staff as unable or unwilling to use to learn these new technologies and systems, which raises concerns about implementing them in the first place. However, these are concerns that have been previously reported (Khalifa, 2013; Jha et al., 2009; Rao et al., 2011). The smaller amount of variance accounted for by the ORI factor (5.64) suggests that opinions on these matters are fairly universal. As such, everyone using these technologies, from physicians to nurses to patients, would want to be assured that the technologies will be easily and effectively used by all who ought to be using them, because if one party fails to use the system properly, the whole system will fail.
[bookmark: _Toc24447812]5.4.5. Measurement Model for Barriers (First-Order CFA Model)
To build a measurement model to better visualize, understand, and quantify the relationships among latent factors and between those factors and their associated items, a first-order CFA was conducted using the four factors discovered from EFA. Initial iterations of the model achieved a rather poor fit. Nine items were removed from the model until a good fit was achieved. Only three items associated with each factor remained in this final version of the model: items relating to training, motivation, marketing strategy, technology strategy, and low standards were no longer included as factors related to ORGS; items relating to technology lifespan and maintenance were no longer included as factors related to TEBA; items relating to social awareness of IT and maturity of big data and IT were no longer included as factors related to RTGB; all three factors relating to ORI were included. The final model is shown in Figure 5.3. The path coefficients among the four factors were weakly to moderately strong, ranging from 0.44 to 0.63.
As with the CFA on motivational factors affecting HIT adoption, the overall GOF of this model was evaluated using the chi-square test (χ2/df) and the same six additional indices. These computed GOF indices are displayed in Table 5.8, along with the reported recommended threshold values. As can be seen from the obtained values, each of the seven indices indicates, within reasonable tolerances, that the model achieved good fit. Construct validity was assessed in the same way as with the CFA on motivators: convergent validity among items in the model was evaluated by calculating the AVE and CR and discriminant validity was evaluated by using MSV. As can be seen from the values in Table 5.9, the model shows convergent and discriminant validity. Finally, the model was assessed for affects due to the common method bias using the zero-constrained method (Campbell & Fiske, 1959) in the same way as the model for the motivators

[bookmark: _Toc534121152]Table 5.9
Goodness-of-Fit Indices for the First-Order Model on Barriers
	 Index
	Obtained Value
	Recommended Value

	χ2/df
	2.14
	< 3 

	GFI
	0.90
	0.90–1.0 (Hoyle, 2000; Kline, 2005)

	RMSR
	0.05
	< 0.1, ideally < 0.06 (Kline, 2011)

	RMSEA
	0.08
	< 0.08 (Hu & Bentler, 1999)

	NFI
	0.92
	0.90–1.0 (Miles, 2007; Thompson, 2004)

	TLI
	0.94
	0.95–1.0 (Miles, 2007; Thompson, 2004)

	CFI
	0.95
	> 0.90 (Kline, 2011)


Note. χ2/df = normed chi-square statistic; GFI = goodness-of-fit index; RMSR= root-mean-square residual; RMSEA = root mean square error of approximation; NFI = normed fit index; TLI= Tucker–Lewis index; CFI = comparative fit index 

[bookmark: _Toc534121153]Table 5.10
Validity and Reliability of the Four Barrier Constructs
	
	CR
	AVE
	MSV
	MaxR(H)
	RTGB
	ORGS
	TEBA
	ORI

	RTGB
	0.898
	0.747
	0.340
	0.921
	0.864
	 
	 
	 

	ORGS
	0.894
	0.739
	0.397
	0.900
	0.440
	0.859
	 
	 

	TEBA
	0.906
	0.762
	0.397
	0.908
	0.583
	0.630
	0.873
	 

	ORI
	0.803
	0.580
	0.392
	0.841
	0.452
	0.525
	0.626
	0.762


Note. CR = composite reliability; AVE = average variance extracted; MSV = maximum shared variance; RTGB = readiness for big data and IoT; ORGS = organizational strategy; TEBA = technical barriers; ORI = orientation. The italicized values on the diagonal indicate the square root of the AVE. 

Figure 5.3. Structural model from the first-order CFA on barriers, showing how items load onto the barrier factors and how the factors correlate
[image: ]
Note. ORGS = organizational strategy; TEBA = technical barriers; RTGB = readiness for big data and IoT; ORI = orientation.

The result of this comparison was significant (χ2 = 54.9, df = 12, p < 0.001), meaning there is a significant degree of variability between the two models, indicating a non-negotiable effect of response bias and the need to impute factor to parcel out the effect of bias factors.
[bookmark: _Toc24447813]5.4.6. Structural Model for Motivators (Second-Order CFA Model)
Next, a second-order CFA (structural models) was built to model how the four latent barriers factors relate to the key outcome variable of technology adoption, which, in this case, represents an inverse or negative relationship, since the factors represent barriers that hinder HIT adoption. The analysis revealed strong path coefficients (≥ 0.83) on HIT adoption for ORGS, ORI, and TEBA, but only a moderately strong path coefficient for RTGB on HIT adoption (0.66). A visualization of this model, including path strengths between the individual items and their respective factors, is shown in Figure 5.4. GOF indices, along with their recommended values, are presented in Table 5.10. As with the first-order CFA, these indices are all within the recommended values/intervals (or very nearly so), indicating that the model has a good fit to the data.
The strong path from ORGS (0.85), TEBA (0.89), and ORI (0.83) to HIT adoption indicate that the barriers represented by these factors serve as string deterrents to individuals’ adopting useful healthcare technologies. All three items related to ORGS exhibited strong relationships to ORGS and, therefore, to HIT adoption. This suggests that issues concerning unified procedures (0.84) and coordination among health authorities (0.73) are potentially strong deterrents to technology usage. For individuals to be more likely to implement modern technologies in healthcare, they need to be assured that it will not be a financial burden and that there is a solid plan in place for financing innovations. Additionally, they will need to be assured that those in control are communicating effectively and coordinating their efforts to ensure that all pieces of the system work well together and that effective procedures are enacted to make the usage of these new technologies as minimally disruptive as possible. This is consistent with previous research showing logistics, communication, and cost as potential barriers (Ajame & Bagheri-Tadi, 2013; Bramble et al., 2008: Jha et al., 2009; Rao et al., 2011), as well as with the findings from Step 2A showing financial support and strategic support are important in HIT adoption.

Figure 5.4. 
Structural model from the second-order CFA on barriers, showing how items load onto the factors, how factors correlate, and how factors relate to the key outcome variable of HIT adoption
[image: ]
Note. ORGS = organizational strategy; TEBA = technical barriers; RTGB = readiness for big data and IoT; ORI = orientation.

ORI was as strongly related to HIT adoption (0.83) as was ORGS, and the three factors were at least moderately related to ORI, and, therefore, to HIT adoption. Therefore, issues concerning educational background (0.74), staff learning behavior (0.72), and global orientation (0.83) can be considered strong potential deterrents to HIT adoption. This is consistent with previous findings reporting staff abilities as barriers to HIT adoption (Khalifa, 2013; Jha et al., 2009; Rao et al., 2011) and also with the results of Step 2A, which showed that access to professional development resources is an important motivator for HIT adoption. Together, these results suggest that staff ability is an important target, both in terms of equipping them to be able to learn new technologies, and also in providing them with technologies that ensure their continued professional growth.

[bookmark: _Toc534121154]Table 5.11
Goodness-of-Fit Indices for the Second-Order Model
	Index
	Obtained Value
	Recommended Value

	χ2/df
	1.78
	< 3 

	GFI
	0.90
	0.90–1.0 (Hoyle, 2000; Kline, 2005)

	RMSR
	0.05
	< 0.1, ideally < 0.06 (Kline, 2011)

	RMSEA
	0.07
	< 0.08 (Hu & Bentler, 1999)

	NFI
	0.92
	0.95–1.0 (Miles, 2007; Thompson, 2004)

	TLI
	0.95
	0.95–1.0 (Miles, 2007; Thompson, 2004)

	CFI
	0.96
	> 0.90 (Kline, 2011)


Note. χ2/df = normed chi-square statistic; GFI = goodness-of-fit index; RMSR= root-mean-square residual; RMSEA = root mean square error of approximation; NFI = normed fit index; TLI= Tucker–Lewis index; CFI = comparative fit index.

TEBA was very strongly related to HIT adoption (0.89), suggesting that technical barriers pose the strongest hindrance to HIT adoption. Additionally, four of TEBA’s associated items were strongly related to it, suggesting that technology availability (0.77) and compatibility between old and new technologies (0.82) can stand in the way of successful technology implementation. Updating software, switching platforms, and installing new technologies can all be disruptive occurrences. Even if they eventually lead to greater productivity and efficiency, as they often initially do because of their novelty and learning curve, they cause frustration and can even slow progress on tasks that should be easy. Thus, to allay individuals’ fears as to a loss in productivity or increase in stress, as technologies are designed and implemented, they should be designed to be compatible with current technologies to be easy to use and master and to last a long time without becoming obsolete, which can often be the case in today’s fast-paced technological society.
Finally, RTGB was only moderately related to HIT adoption (0.66); however, all its associated items were strongly related to it (> 0.80), suggesting that concerns over privacy (0.94), data sensitivity (0.81), and information infrastructure (0.84) serve as significant potential barriers to the implementation of new technologies. This suggests that a key area of focus is building an infrastructure that supports safe and secure storage and transfer of private information so that patients’ sensitive records can be kept secure. Furthermore, individuals need to be assured of this security to buy into using these technologies, because patients want to know that their sensitive information will not be hacked and hospitals do not want to deal with the liability of hacked information (or the damage to their reputation, should that happen). Because of the investment of time and money that these endeavors could require (e.g. building secure servers, hiring crypto-engineers, etc.), besides the importance of these concerns (see also Amaji & Bagheri-Tadi, 2013; Jha et al., 2009; Rao et al., 2011; Ross et al., 2015), this should be an area of initial concern for organizations looking to implement new software and platforms.
Taken together, the results in Steps 2A and 2B (in this chapter) show a clear picture of the barriers and motivators that stand in the way of HIT adoption and what can be done to break down those barriers and motivate individuals to move towards using modern healthcare technologies. Most prominently, they want to be assured that these technologies will be worth it. They want to know that whatever financial investment is made will be worth it and that the time and effort they put in to learning to use these technologies will prove useful in the long-term. They also want to be assured that the technologies will be useful, thereby making the time and money well spent. One way to increase the utility of the technology is to make it more accessible, so that more individuals can use it. As more people buy into these initiatives, the more powerful and effective they could become. Another way to ensure utility is to maintain data secure, that is, allowing the technology to be a secure tool for storing and sharing data. Finally, these technologies can be useful for things beyond simply storing and sharing EHRs. For example, allowing doctors digital access to medical libraries and citizens’ access to free telemedicine could inspire many to use such technologies. The UAE has already been implementing such initiatives. Arguably, as a result, the UAE is in the top the world rankings of the Future Health Index (Institute for the Future, 2016). The UAE has already expending great effort to motivate people to use new HIT initiatives and programs and to eliminate some of the barriers, making the UAE an excellent example to other countries. With a deeper understanding enabled by the present research, they can continue to make such pioneering efforts.
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This chapter discusses in detail the findings and results described in the previous chapter. The aim of this chapter is to demonstrate how the key findings accomplish the research objectives set in previous chapters.
[bookmark: _Toc24447815]6.1. Discussion of Results
This research identified and explored the motivators and barriers that affect HIT adoption in the UAE from the perspective of four key groups of healthcare stakeholders: providers; patients; residents; and accredited future foresight experts. Foresight experts have never been included in research models until now, making this research theoretically valuable in that it fills in an important gap in HIT knowledge. Additionally, in a field of research that consists of many qualitative studies, this research is highly quantitative and, therefore, uniquely informative. The various motivators and barriers were not merely ascertained or inquired about, but were modeled, providing a deeper understanding of the interrelatedness of the various factors and how they affect HIT adoption. Hopefully, this research will spur a new wave of quantitative analyses in this field. The effects of such analyses would be a greater understanding of HIT adoption, leading to a greater ability to motivate individuals to use it, which could drastically revolutionize healthcare, thereby improving the quality of life for many thousands or even millions of people.
Practically, these outcomes are of great importance both to policy-makers and medical professionals, as they are the ones who must address the dynamic nature of today’s healthcare, from ongoing increases in the cost of healthcare to rapid demographic shifts, and still provide high-quality care to patients. In this dynamic environment, technology will prove essential to providing such care; policy-makers and healthcare providers must be aware of these important technologies and willing to use them their fullest extent. However, using them to their fullest extent also requires being able to overcome their many barriers. By understanding what successfully motivates and hinders HIT adoption in the UAE, we can better equip and educate policy makers and providers and, through their example, help other countries and organizations make similar progress in implementing these useful technologies in healthcare.
Alsadan et al. (2015) argued that significant barriers, at least in Arab countries, to HIT adoption are funding gaps and low professionalism, despite the substantial financial resources. The findings of this research do suggest that financial support is a key motivator, but so are other aspects of governmental support, such as strategy and vision. Therefore, it is not enough to have financial resources; governments (and/or hospital administrators) must fully understand, and plan how to use, these resources effectively. Further, it is important that such vision and strategy comes from the top down, whether from the government or hospital administrators. An important area of strategic investment is the professional development of medical professionals. In particular, governments and administrators should ensure that medical professionals have access to relevant knowledge, whether digital access to medical libraries, access to local medical schools and new cases, or access to career development centers.
Another key area to target is information infrastructure and security. Medical records are extremely private and sensitive. Patients do not want their private records hacked or exposed. This would be a huge breach of confidentiality and would considerably damage the reputation of the provider who had been managing that data. Therefore, hospitals and other managers of patient records ought to be concerned with the security of the technologies they use, both for the sake of patient privacy and also for their reputation and the reputation of health technologies in general as individuals will not use technologies if they doubt their security. Therefore, as an increasing number of hospitals continue to move towards digitizing their patient records, they are advised to invest time and money into building or buying the most secure technologies for storing and sharing those records. While this could prove a significant time and monetary investment on the front-end, the benefits (patient privacy, better reputation, and increased usage of HIT, all leading to improved care quality) would be worth it.
A final key area of investment to be addressed is the usability of the technology itself. For HIT technologies to enjoy widespread use, they must first be accessible. Further, they must be cheap enough to be widely distributed and user-friendly enough to be used by someone with even the poorest of computer skills. However, that is only half the battle. For patients to buy in, they need to be confident that healthcare providers can adequately use the technologies. This means that technology developers must design these technologies with users—particularly hospital staff—in mind. However, the burden also falls on hospitals to train their staff and ensure a culture than encourages the use of these technologies. Finally, a joint effort between staff and developers is required to maintain these technologies and ensure their longevity. No one, whether patient or staff, wants to invest hours in learning new technologies (and possibly suffering weeks or months of under-productivity, as the learning curve levels off) only to have it replaced months or years later by something newer. Thus, intentional efforts must be made to ensure the long-term utility and usability of these technologies.
The same holds true for every suggestion mentioned in the present research, from improving data security to increasing access to professional development, ensuring the usability and longevity of technology to building cultures that support the use of these technologies, and the legislation to enable foreign trade to liability concerns. Given the numerous benefits associated with HIT usage (Ahmadi et al., 2017; Alsadan et al., 2015; Ayatollahi et al., 2016; Black et al., 2011; Chang et al., 2006; Ehteshami et al., 2013; Kruse & Beane, 2018; Ojo et al., 2007; Shekelle et al., 2006; Wang et al., 2018), it is of vital importance these suggestions be taken seriously. Only through intentional efforts to overcome the present barriers and motivate individuals to use HIT can the full value of these technologies be realized, that is, the transformation of healthcare to provide more efficient, timely, and high-quality care.
These results also show that, regarding e-health systems, the healthcare landscape supports coordination among healthcare organizations across the UAE and is ever-evolving, showing several emergent features. This evolution seems to be the result of four particular development directions: (1) top-down influence at the national level through HIT adoption programs (e.g. Wequaya), directions for development, and governance of information; (2) local priorities for better cooperation between organizations; (3) increased patient awareness, creating bottom-up pressure to improve the system; and (4) IT policies and strategies that create a resilient infrastructure able to cope with the emerging top-down, bottom-up, and local demands and priorities. As such, this research ought to be considered a starting point for further discussion on the benefits both of top-down and bottom-up perspectives and which perspective(s) the UAE’s e-health system should consider. Based on this work, they ought to consider both, in addition to middle-level perspectives.
Not only do the present findings suggest what decision levels to consider, they also offer some suggestions on what avenues to pursue and barriers to target to improve the healthcare system. First, as previously mentioned, top-down governmental involvement and support are crucial. For countries seeking to improve their healthcare systems, particularly in terms of e-health, they are advised to follow the UAE’s lead to create a nationwide vision to improve healthcare and be willing to devote resources of time, money, and planning to see that vision realized. The UAE has been a prominent example of healthcare technology growth, especially in the Arab world, with its Vision 2021. Arguably, a large part of why the HIT sector has seen such growth in the UAE is due to the strategic involvement of the government in creating, enacting, and funding policies and initiatives that work towards the realization of this vision. In this respect, the UAE can be seen as a model to neighboring nations, and even to nations and organizations worldwide, of how to stimulate effectively the HIT sector to improve HIT adoption. 
[bookmark: _Toc24447816]6.2. Motivators for HIT Adoption
This transition of UAE’s healthcare system has not been without challenges, and this ambitious vision will not be met without facing further significant challenges. The region has faced myriad health and health-related problems, such as high incidences of cardiovascular diseases and cancers, rising numbers of congenital diseases, and the dramatically increased prevalence of obesity and metabolic syndromes brought on by an increasingly affluent and sedentary lifestyle, all of which place high demands and pressures on the limited healthcare resources, thereby creating the need for the development and use of HIT and for partnership with the international community.
This research has identified and explored the motivators for HIT adoption in the UAE from the perspective of four stakeholder categories, namely providers, patients, residents, and accredited future foresight experts. Considering that foresight experts have never been included in such models by previous research, the relevance of the findings from a theoretical viewpoint lies in filling in an important knowledge gap in HIT research. Furthermore, practically, the outcomes are of interest both for policy-makers and medical professionals, as they must address the ongoing increases in the cost of healthcare and rapid demographic shifts and, thus, need to improve the quality of the care delivered to patients via technology-based innovation. By understanding what successfully motivates HIT adoption in the UAE, we can better help other countries and organizations make similar progress by enhancing the implementation of useful technologies in healthcare.
Two key funding-related questions showed strong factor loadings (cost of services, β = 0.71; financial support, β = 0.62) and several professional development-related questions showed some of the strongest factor loadings from EFA (JCI accreditation, 0.77; support from teaching hospitals, 0.87; easy transfer of knowledge, 0.82; support from career development centers, 0.80; existence of local medical schools, 0.55). These results indicate that financial concerns and professional-development concerns need to be addressed when discussing how to implement HIT. The results also support the opinion that most Arab states have been slow to adopt technology due to funding gaps and low professionalism, despite substantial financial resources (Alsadan et al., 2015).
In addition, along with several items related to quality and legal concerns and important infrastructure that had strong loadings, many of the other strong loadings were policy-related, loading onto the SG factor. Given that this factor most strongly predicted technology adoption in the second-order CFA, these data suggest that a key area of investment for successfully implementing HIT is creating effective policies and legislation. Therefore, the government’s role in implementing new technologies cannot be over-emphasized as healthcare systems around the world continually need to overcome health challenges to keep pace with the developments and demands of a fit and healthy society.
Overall, the UAE can be seen as an important example of healthcare technology growth in the Arab world with its Vision 2021. Arguably, a large part of why HIT has been growing in the UAE is due to the strategic involvement of the government in creating and enacting policies that facilitate the implementation of such technologies. As the UAE continues to see successful growth in this arena, it can serve as a model to other nearby nations (regionally and even globally) on how to effectively increase HIT adoption. 
This scope of this research is geographically limited to HIT adoption from the perspective of stakeholders in the UAE. It could be that these findings will not prove true for other nations, whether Arab or outside the Middle East. Therefore, social context must be considered when applying these findings to other populations. However, given ever-increasing globalization, largely driven by technological innovations, it could be that these findings will be generalizable to other populations, making them an important example for how to effectively mobilize and motivate a nation to improve and reform healthcare. There is still much room for growth in this rather young field, and it is very much needed, because the quality of healthcare and people’s lives are at stake. Finally, as Cresswell and Sheikh (2013) noted, de-motivators may be even more powerful than motivators when it comes to HIT adoption, so we should aim to identify what barriers may be hindering the adoption of these valuable technologies to be able to overcome them.
[bookmark: _Toc24447817]6.3. Barriers to HIT Adoption
Despite its apparent promise, HIT has proved difficult to implement. Practical evidences and scholarly arguments show that the acceptance of innovative technologies by healthcare stakeholders is a challenging process because of a plethora of barriers that are different in nature. The exploration of the literature has highlighted an array of potential deterrents to HIT adoption by various industry stakeholders. The adoption and implementation of healthcare technology in the UAE faces many challenges, both real and perceived. As more consumers have become engaged, practical arguments have revealed a multitude of issues arising in the area of security and privacy (Poku, 2017). Nevertheless, the vast majority of UAE health establishments do address privacy issues (Zineddine, 2011).
Currently, with the ever-increasing need for the use of technology in healthcare, understanding the barriers to adopting HIT is an essential step for improving the quality of care. The benefits of moderating these barriers are well documented: improved efficiency in healthcare provision and administration; security and stakeholder satisfaction; automation; error minimization; and increased staff productivity (Ahmadi et al., 2017; Black et al., 2011; Ehteshami et al., 2013; Shekelle et al., 2006; Wang et al., 2018). However, in some developing countries, where efficient health provision and administration is paramount, there seems to be a significant lag in technology implementation, driven by many barriers, such as inadequate infrastructure, low computer-literacy levels, cost, resistance to change (especially in the introduction of HIT programs), low technical expertise, and privacy and confidentiality risks(Boonstra & Broekhuis, 2010; Ebrahim & Irani, 2005; Laerum et al., 2001; Simon et al., 2007; Stewart et al., 2004). This research has focused on barriers to HIT adoption, as reported by the four relevant categories of healthcare stakeholders in the UAE in an attempt to understand what have been the key factors in the adoption of important HIT technologies in a country that is seeing good progress in this area and, as such, could serve as an example to others.
Based on stakeholders’ responses, an EFA using the responses by members of these four stakeholder categories identified four key areas (components or factors) of barriers: organizational strategy (ORGS); technical barriers (TEBA); readiness for big data and IoT (RTGB); and orientation (ORI). The first- and second-order CFAs revealed a high correlation between ORGS and resistance to HIT adoption (0.85), with similarly high correlations to specific items regarding cost strategies (0.79), lack of coordination between health authorities (0.73), and lack of unified procedures (0.84). This suggests that perceived confusion and/or miscommunication are potential barriers to adopting HIT. Individuals want to know that potential changes would be well organized and carried out effectively. 
The correlation between TEBA and resistance was even higher (0.89), with strong relationships to items regarding availability of technology (0.77), compatibility between new and old technologies (0.82), lifespan of the technology (0.83), and technology maintenance (0.84). These correlations suggest that the perceived usability—or, more properly, their difficulty or impracticability of use—is a particularly potent deterrent. If individuals perceive that the technology would be difficult to learn to use, or would be tedious to upkeep, it could deter them from adopting it.
ORI was also strongly correlated with resistance (0.83), with strong correlations to items regarding learning behavior staff (0.72) and educational background (0.74). This suggests that individuals seem to think there might be a steep learning curve in using new healthcare technologies, one that they may not be willing to climb.
Finally, RTGB showed only a moderate correlation with resistance (0.66), but strong relationships with specific items regarding information security (0.94), data sensitivity (0.81), and information infrastructure (0.84). These findings suggest that concerns over the security of personal health information are significant deterrents to adopting HIT. Ensuring the secure storage and sharing of health information could, therefore, prove a hugely effective means of getting individuals to adopt HIT.
Considering at the results of EFA, ORGS explained almost half of the variance in responses (48.52%), while no other factor individually explained even 10% of the total variance (see Table 5.7). The variability in stakeholders’ responses to questions regarding organization (e.g. cost, marketing strategy, coordination, training, procedures), therefore, accounts for much of the total variation in responses, suggesting that it is on such issues of organization and strategy that individuals have different opinions. This makes sense as patients and providers alike are going to value secure and safe data storage and technologies that are easy to use. However, they are likely to have different opinions on what is a good price for these technologies or how to market them effectively, among others. Therefore, future research is needed to more carefully assess how these stakeholders differ in their opinions on these issues. Conversely, issues on data infrastructure and security may not need as much investigating. Individuals seem to have largely consistent views on this (RTGB explained only 8.54% of the total variance) but it did not predict HIT adoption as strongly (0.66). This is perhaps owing to our increasingly technological and global culture: technology is increasingly prevalent, and individuals are becoming more comfortable with it and how secure it is, meaning that they may be increasingly willing to use it more readily in healthcare.
It must be noted, however, that these findings are from a single nation, which could limit their generalizability, as these attitudes could be unique to the cultural milieu of the UAE and its ambitious goal to be a top healthcare destination. Nevertheless, the results provide valuable insights as to the attitudes of people in a nation that has seen substantial growth in its HIT sector. Moreover, in today’s increasingly globalized and interconnected culture, it could be that similar attitudes are shared by individuals in organizations and from nations around the globe. To assess the suggested generalizability of these findings, more research is needed to determine how views vary (or not) in different nations, and in general, in the field of HIT adoption as there is no general agreement on definitions and understanding of terms and concepts related to technology in healthcare. Furthermore, as addressed earlier, there is a need for more quantitative or semi-quantitative research. Only then can we better understand how to help and encourage people to overcome the barriers to their successfully adopting these important tools.
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This chapter presents the theoretical and managerial implications of this research and the limitations and future directions, concluding with some recommendations to help decision-makers and healthcare professionals adopt the latest technologies in an effective manner.
[bookmark: _Toc24447819]7.1. Managerial Implications
According to the data available from the US–UAE Business Council (2018), the healthcare industry in the Emirates is estimated to reach over 20 billion USD by 2020 and nearly 25 billion USD by 2025, primarily driven by the increase in population, changes in demographic patterns, chaotic lifestyle habits, medical tourism, government efforts to introduce universal health insurance, and increasing wealth, which mean additional demand for higher-quality medical services. The UAE is recording the world’s fasters-growing medical tourism influx, with an estimated attached spending of 28 billion USD by 2021 (Gulf Base, 2018). Thus, the healthcare industry is predicted to experience an array of challenges to become more equitable, efficient, and offer high-quality services, in line with the targets of the UAE Vision 2030 (The United Arab Emirates Government, 2016). These goals can only be met if modern technology is implemented throughout the entire system, allowing for a seamless integration of all participants. 
This research has revealed that logistics, orientation, and technical barriers are the strongest barriers to HIT adoption practices in the UAE. At the opposite spectrum, the least important barriers noted by the four stakeholder groups were readiness for big data and IoT, stakeholders, and outsourcing. As such, the results of the present research are of the utmost importance to policy-makers and health professionals that must address the issue of rising care costs and disjointed demographic changes in their attempts improve the quality of healthcare services delivered to patients via tech-based innovations. In particular, data-security concerns were not found to be as strong deterrents as concerns about organization, policy, and the practicability and longevity of the proposed technologies. Despite the obvious, documented benefits of HIT to all health stakeholders, the diffusion of technology in the UAE is still low—and even lower in most other Arab nations—and meets resistance from medical specialists. However, these findings suggest that effective avenues for enhancing the adoption of these technologies should be aimed less at convincing individuals of the security of the technologies, but at developing technologies that will be user friendly, training people to use these technologies, and ensuring that changes are implemented smoothly.
The UAE is thus in a good position to successfully implement innovative healthcare technology for the populace as it has put considerable effort into making healthcare accessible by rising above conventional ideology and implementing the most modern, state-of-the-art healthcare technology available in the region. Although the perspective of the present research is focused on stakeholders’ views, the UAE government has performed remarkably well, making use of its increasing wealth generated from its position as the second-largest economy in the Arab world (after Saudi Arabia), which shows its willingness, and progress, in adopting new technologies.
As previously mentioned, this development in health infrastructure is demonstrated by UAE’s position on the leaderboard of last year’s Philips’ Future Health Index (2017) report, which measures how key stakeholders in various countries perceive access to healthcare, the integration of their healthcare systems, and the adoption of technologies critical to connected healthcare (Wang et al., 2018). The UAE leads other countries on the index by a significant margin due to the positive views on the current state of integration throughout the health system and to the patients’ and healthcare professionals’ readiness to adopt technology. Consequently, by enhancing the current knowledge of these key stakeholders’ views on adopting HIT in the UAE, particularly if combined with similar studies on other countries, this research can help policy-makers and managers better understand why and how the UAE is leading the healthcare technology revolution and how it can be used as an example to help other countries in the region and around the world to adopt these valuable innovations.
The results of this research offer important implications for the UAE healthcare system, which relies heavily on domestic resources and is a mixed public–private system, centrally managed and funded. The population of the Emirates is requesting accountability and inclusion from the government at all levels (Alsadan et al., 2015), and the UAE healthcare system should thus be navigating its substantial transformation to better meet the needs of the citizens and of the predicted population increase. State-of-the-art new facilities are being built and healthcare reforms are shifting the economic risk from a government-funded model to a more classical (i.e. privately managed) care paradigm. As such, these changes should be based on a framework that can consider the evolution of the motivators for and barriers to HIT adoption. Finally, to enhance the attractiveness of the country as a medical tourism hub, the government launched the UAE Vision 2021 as a strategy that seeks to make the UAE a top global healthcare destination; making this vision a reality will require guidelines based on strong theory and quantitative results, such as the those provided by this research.
[bookmark: _Toc24447820]7.2. Theoretical Implications
Since the 1960s, scholars have provided a vast collection of analyses with the aim of clarifying the mechanisms of technology acceptance and the related attitudes of healthcare stakeholders, based on various theories, inter alia, the theory of reasoned action (Fishbein & Ajzen, 1975), the theory of planned behavior (Ajzen, 1985), TAM (Davis, 1986), and TAM2, a new specification of TAM (Venkatesh & Davis, 2000). The above-mentioned theories have been used to explore the issue of HIT, but an integrated approach presenting a view of all relevant stakeholders is yet missing. Kumar et al. (2016) mentioned that the different stakeholder groups are all interconnected and, thus, must be investigated in an integrated way. To this end, stakeholder theory has been used but, again, its focus was on only one or two categories (see, for example, Chang, 2010; Chaudry et al., 2006; Poon et al., 2006; Pouloudi et al., 2016). Focusing on a few stakeholders does not guarantee optimal outcomes for the entire organization. All categories need to be simultaneously involved in the process, and this research fills this gap by integrating the view of the four major stakeholders (employees, patients, the public, and foresight experts) in the healthcare system. However, assimilating all major stakeholders provides interesting and conflicting points of view. Furthermore, the inclusion of the future foresight experts is a unique endeavor to date within the field. 
Methodologically, most authors have used qualitative research methods for investigating the issue of HIT barriers [e.g. Bramble et al. (2008) (content analysis of qualitative interviews); Randeree (2007) (interview); Rozenblum et al. (2013) (case study approach); Zinszer, Tamblyn, Bates, & Buckeridge (2013) (qualitative case study)], while few have used quantitative methods (e.g. DesRoches, Campbell, & Rao, 2008; Jha et al., 2009; Menachemi, Langley, & Brooks, 2007; Ranasinghe, Chan, & Yaralagadda, 2012; Walter & Lopez, 2008). However, as pointed out by Hussain et al. (2018), obtaining the viewpoint of various stakeholders across any organization needs a structured approach by involving all relevant players. Therefore, this research is among the first research endeavors to be conducted on the barriers and motivators for adoption of recent technologies in modern healthcare, focusing specifically on HIT adoption in the UAE. The different groups of stakeholders were affected differently by the changes in technology in the healthcare sector. 
This research has explored, examined, and prioritized the barriers that affect the adoption of modern technologies by major industry stakeholder groups in the context of the UAE healthcare arena. Thus, the research fills the gap in the literature by identifying the deterrents of HIT acceptance in the daily routines of the four main categories of stakeholders, namely employees, patients, UAE community and residents, and future foresight experts, using a framework that reveals the practical implementation and management processes needed to deal with/remove such barriers. Therefore, this research is an original contribution to the field, exploring in an integrated manner the attitudes and judgment of four different stakeholder cohorts closely linked with the healthcare sector and HIT acceptance in the UAE via an exploratory two-phase qualitative methodology.
Based on the in-depth interviews with these clusters, this research has identified the barriers to the adoption of innovative technologies and their priority weights, an endeavor that enables the UAE government and healthcare organizations to adjust current practices and policies. As the literature provides no comprehensive analysis that investigates the obstacles for practices, physicians, nurses, front-office staff, or other stakeholders within an establishment, and particularly foresight experts, this further underlines the need to document the barriers affecting different system participants to understand what factors affect the various groups of employees. This effort should standardize the basic tenets of HIT adoption and contribute, in a meaningful way, to the literature on organizations’ perspectives of technological innovation within the healthcare ecosystem. At the academic level, this research also adds to the applicability of stakeholder theory to the health sector.
Considering the increasing heterogeneity of the field, the need for multiple research perspectives, and the implications of scientific sub-cultures, this research has discussed the importance of research in ensuring the effective adoption of new e-health technologies. Furthermore, it has highlighted common concepts and methods in software design and health services research, as well as considering the benefits, challenges, and facilitators of interdisciplinary collaboration (Pagliari, 2007). Managers need to move beyond their focus on managing individual stakeholders to thinking about multiple relationships and to managing stakeholders for the beneﬁt of the organization. This way, the best strategy to manage each stakeholder (or group of stakeholders) can be developed, with attention paid to issues such as whether stakeholders are “threats” or “opportunities,” the power they have, and the issues most significant to them.
Government support, particularly the 2030 Vision of the UAE government, was identified as a motivator by all stakeholder groups. This corresponds to the high cost that was also been identified by all groups as a barrier. The cost of adopting new technology has been continuously increasing but these costs must decrease if a large-scale adoption of technology is to be implemented (Center for Technology and Aging, 2009). A strong government support could mean more funds for certain innovations. However, it is not only the monetary support that the government can provide to improve a country’s healthcare system. Other types of support that the government can provide include purchasing healthcare, developing the healthcare workforce, evaluating and improving healthcare technology and practices, and ensuring access to quality healthcare, especially for marginalized categories of the population (Tang, Eisenberg & Meyer, 2004).
Resistance to change has been highlighted as a common barrier, for all stakeholders, to adopting new technology. While it is common knowledge that resistance to change will always be present, many articles and studies have already been conducted regarding the proper management of change as well as its resistance (Broadbent, Jacobs, & Laughlin, 2001). Since some members of the healthcare sector are also businessmen, theories on proper change management used by private entities in other industries can also be applied. An interesting result that also came from the interviews was that both cultural and social awareness can be motivators for or barriers to adopting technology. Social influence is an important factor for new-technology acceptance (Bjorn, Fitzgerald, & Scopula, 2003). If the implementation of a new technology is more transparent to the public, then the failures from this adoption of technology can also be easily criticized by the society.
In summary, this research has identified HIT barriers across the healthcare system and its stakeholders, shedding light on the latter’s beliefs, experiences, and opinions, which has the advantage of simplifying and managing the large amounts of data involved without sacrificing complexity and context. Furthermore, the outcomes of exploration, the factors, were merged into groups and sub-groups and analyzed to quantify their weights. In practical terms, this effort standardizes the basic tenets of HIT adoption and enriches organizations’ perspectives towards technological innovation within the healthcare ecosystem to proactively respond to social needs. At the theoretical level, the applicability of stakeholder theory to the healthcare sector is also improved, which allows policy-makers to use the proposed framework for more diligent and inclusive future policy proposals.
The results also show that the landscape of the healthcare systems, in view of the emergence of e-health systems, supports coordination across healthcare organizations in the UAE and is evolving, showing several emergent features. As previously mentioned, its evolution seems to be the results of four development directions: (1) top-down national influence through HIT adoption programs, directions for development, and information governance; (2) local priorities for inter-organizational cooperation; (3) an awareness amongst the patient community, which creates pressure from the bottom up for further improving the system; and (4) IT policies and strategies to create a resilient infrastructure that can cope with the emerging demands of points (1)–(3) above. As such, this research can be considered a starting point for the debate on whether the design of the e-healthcare system in the UAE should be approached from a top-down or bottom-up perspective. However, this research has demonstrated that current practice has both top-down and bottom-up, as well as middle-out, contributions, stemming from all involved stakeholder categories. Finally, although the results might differ in other contexts, the methodology can be applied to different contexts and countries, offering broad guidelines for healthcare participants’ involvement in the creation of e-healthcare.
[bookmark: _Toc24447821]7.3. Recommendations
The increase in the healthcare provision of the UAE, driven by population growth, demographic shifts, problematic lifestyle habits, medical tourism, efforts to introduce universal health insurance, and increased wealth, also increases the demand for higher-quality medical services. As the country is witnessing the world’s fastest-growing medical-tourism presence, the healthcare system is expected to undergo many changes to become more equitable, efficient, sustainable, and provide high-quality services, but only if HIT is implemented throughout the healthcare system, allowing for a seamless integration of all stakeholders.
The proposed framework offers insights both for researchers and policy experts and a roadmap for practitioners regarding the effective HIT implementation in the UAE and perhaps other countries. From a managerial perspective, the identification of these motivators raises awareness of how to improve the healthcare system in the UAE by organizing and directing initiatives to determine areas of opportunity within the sector. As such, policy-makers, as well as healthcare professionals should follow this framework to identify the motivators and barriers to HIT adoption and translate the implications of these results into practice.
Furthermore, the proposed framework visually presents the ranking of all sub-factors. Such priority ranking can assist supply-chain practitioners in better allocating resources (e.g. budgeting, labor, time) for HIT implementation. As previously explained, the UAE hospital industry is experiencing pressure to provide high-quality services, especially given the country’s vision to achieve a world-class healthcare system. Hence, findings of this research will help the public hospital sector achieve these objectives via HIT implementation. On the same subject a point that can be raised is the demand for shorter hospital stays by the patients which can also increase disease prevention, a concept that has started to be popular in the western region of the world.
To meet the growing demand for healthcare within the UAE and increase its attractiveness as a medical tourism hub, the government launched UAE Vision 2021 (The United Arab Emirates Government, 2016), which seeks to transform the UAE into a world-class healthcare destination and include the setup of integrated IT systems and electronic data. However, these objectives can be achieved only if HIT is implemented in the healthcare system, thus allowing for a seamless integration of all stakeholders. To this end, the federal UAE government should also implement initiatives such as mobile applications for patient engagement, data analytics, and the digitization of medical records (EHRs).
The healthcare industry in the UAE is thus likely to experience an array of challenges in the process of becoming more equitable, efficient, and offering high-quality services, in line with the targets of the UAE Vision 2030 plan (The United Arab Emirates Government, 2016), whose goals can only be met if modern technologies are implemented throughout the healthcare system for a seamless integration of all stakeholders. The effects of the most common barriers to HIT acceptance, such as perceived lack of value for patients, reluctance to change, additional time needed to understand its functioning, implementation costs, absence of computer skills, system failure, no administrative support, and lack of trust in the EHR system reliability (Ajami & Bagheri-Tadi, 2013; Alharthi et al., 2014; Alquraini et al., 2007; Hamid & Cline, 2015; Miller et al., 2014; Takian et al., 2012; Yan et al., 2012), need to be carefully analyzed, as the resulting knowledge could substantially influence HIT adoption in medical facilities and improve service operation and planning.
By understanding what successfully motivates and hinders HIT adoption in the UAE, we must better equip and educate policy-makers and healthcare providers and, through their example, help other countries and organizations make similar progress in implementing these useful technologies in healthcare.
In addition a comprehensive model can be introduced that includes both the motivators and barriers collected in this research. This integrated model could have a larger benefit presenting a wider image of the current situation to the key decision makers of the healthcare sector
[bookmark: _Toc24447822]7.4. Limitations and Future Research Directions
A limitation of the present research is that the results, in terms of the identified priorities for specific motivators, may vary as a result of experts’ judgments. As such, different results may be obtained for the same or similar factors based on the expert sample used. Therefore, future research should be directed towards investigating the effects of these motivators on HIT implementation in hospitals both in the UAE and globally, allowing more elaborate conclusions to be drawn based on extensive results.
Further, the present research was geographically limited and only addressed HIT adoption from the perspective of stakeholders in the UAE. As such, it could be that these findings will not hold true in other nations, whether those be other Arab nations or nations outside of the Middle East. Thus, important social and cultural factors must be considered when attempting to apply these findings to other populations or regions. It must also be taken into consideration that other nations may not have the considerable financial resources of the UAE, and some may not even have the same degree of governmental support. These factors may have uniquely come together in the UAE. However, given the increased globalization of today’s societies, which is largely driven by technological innovations, it could be that these findings could be effectively generalized and applied to other populations. Nonetheless, to fully address these concerns, similar studies should be conducted in various other nations and populations globally. In particular, it would be most effective and useful to study other nations making noteworthy gains in the HIT sector in order to understand what is working, but also in nations that are struggling in the healthcare sector in order to understand the most prominent barriers to struggling nations. On a related note, one of the limitations of this exploratory study was the relatively limited number of UAE citizens. Future research can study more closely the commonalities and differences in the responses from the stakeholder groups and attempt to understand the reasons behind such patterns.
Additionally, there is no a general agreement on the definitions and understanding of terms and concepts related to HIT and the quality of healthcare, while many studies in the field of HIT have been qualitative, creating a significant need for greater clarification of the terms used in the field and for further quantitative studies on these issues. Thus, there is a general need for more research in this field to help clarify terms, increase our quantitative understanding of HIT, and to replicate the current findings. There is still much room for growth in this rather young field, and there is also much need for it, because the quality of healthcare—and, therefore, the quality of people’s lives—is at stake.
An additional limitation of the present research concerns the stakeholder categories. While the present research is the first to examine all four stakeholder groups, which is theoretically noteworthy and practically important, it did not make comparisons between these groups to determine if, where, and how they differ in their perceptions of HIT motivators and barriers. Certain concerns might be more pressing for healthcare professionals (e.g. knowledge sharing, access to career development, organizational culture), while others may be of greater concern to patients (e.g. data security, privacy), and other to citizens (e.g. financial support) as they are the taxpayers. By understanding where and how these groups differ, we can offer more tailored suggestions, motivating each group without wasting time or effort by trying to motivate another group who would not be motivated by a specific measure. Furthermore, by understanding what common perspectives these groups share, we can similarly offer more effective suggestions, being able to address a particular barrier hindering all groups. Thus, more research is needed to address the nuances of the perspectives of each stakeholder group. This will be a substantial, but valuable, undertaking, since it would require large numbers of participants.
Given the substantial investment in technology required in healthcare, additional research is needed to enable the full acceptance of new technologies. In summary, despite the positive impact and extensively documented benefits of HITs for industry stakeholders, the adoption rate in the UAE is still limited and meets resistance from medical professionals. Although the UAE is allocating large resource amounts to increase HIT adoption rates, the public healthcare system is still far from enjoying optimal results because of the lack of preliminary research in the field (El-Hassan et al., 2017). In summary, future studies should also seek to identify, categorize, and prioritize the barriers perceived by the various healthcare stakeholders to the adoption of new technologies in the following ways:
· Investigate the effects of these motivators on HIT implementation in hospitals both in the UAE and globally, allowing more elaborate conclusions to be drawn based on extensive results.
· Conduct similar studies in various other nations and populations globally, especially nations making noteworthy gains in the HIT sector, to understand what is working, as well as in nations that are struggling in the healthcare sector to understand their most significant barriers.
· Study more closely the commonalities and differences in the responses from the stakeholder groups and attempt to understand the reasons behind such patterns by further clarifying terms and increase our quantitative understanding of HIT.
[bookmark: _Toc24447823]7.5. Conclusion
The UAE is a prime example of the implementation of innovative healthcare technologies for the populace. It has made considerable efforts to make healthcare accessible by creating conventions and implementing the most modern, innovative, state-of-the-art healthcare technologies available in the region. Even so, there is still room for improvement. Barriers that hinder the adoption of these technologies still exist, and individuals need to be motivated to adopt these new initiatives. This research, through an in-depth, comprehensive quantitative analysis of the various motivators and barriers in the UAE, as reported by four key stakeholder groups (employees, patients, UAE citizens, and foresight experts), has helped understand what these barriers and motivators are and offered suggestions on how to use that knowledge to further improve the healthcare system in the UAE, as a prominent global example.
The findings indicate that key barriers standing in the way of widespread HIT adoption are concerns over data security and long-term usability of the technologies and, to a less prominent degree, the financial considerations of implementing these technologies. Meanwhile, key motivators are a top-down, governmental vision and support for the initiatives and the utility of technologies for professional development. Taken together, these findings suggest that UAE’s Vision 2021 has likely been a key factor in their success in this sector, further suggesting that other nations should follow their lead. Additionally, based the present research, it is recommended that those seeking to improve HIT adoption, which includes the UAE, would do well to invest their time and financial resources into developing and maintaining easy-to-use and highly secure technologies.
The results of the present research are of the utmost importance to the policy-makers and health professionals that must address the issue of rising care costs and disjointed demographic changes in their attempts improve the quality of healthcare services delivered to patients via tech-based innovations. In particular, data-security concerns are not as strong deterrents as concerns about organization, policy, and the practicability and longevity of the proposed technologies. Despite the more obvious documented benefits of HIT to all health stakeholders, the diffusion of technology in the UAE is still low—and even lower on most other Arab nations—and meets resistance from medical specialists. However, these findings suggest that effective avenues for enhancing the adoption of these technologies should be aimed less at convincing individuals of the security of the technologies and more at developing technologies that will be user-friendly, training people to use these technologies, and ensuring that changes are implemented smoothly.
The UAE overall has proactively encouraged the implementation of innovative healthcare technology for the populace, as it has made considerable efforts to make healthcare accessible by rising above conventional ideologies and implementing the most modern, state-of-the-art healthcare technology available in the region. Although the present research focused on stakeholders’ views, it is clear that the UAE government has had a great deal of success in terms of promoting HIT adoption, done remarkably well given the increasing wealth due to its position as the second-largest economy in the Arab world (after Saudi Arabia), using of its wealth as the second-largest economy in the Arab world (after Saudi Arabia). This attitude shows a willingness to adopt new technologies and commit to HIT implementation.
As noted above, the domestic healthcare arena in the UAE is facing increased pressure to improve the quality of delivered services, particularly in the context of the government plan to transform the UAE into a top global healthcare hub. Therefore, these findings can help the public healthcare sector fulfill this objective by removing the obstacles to HIT implementation and promoting the motivators for its adoption.
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