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1. Introduction

Nowadays, the number of mobile phones are higher than people and approximately more
than 50 billion objects are connected to the Internet (Al-Fugaha et al., 2015). According
to forecasts, 10T will be the dominant market segment in health care systems by 2025.
The economic impact of 10T will be between $ 3.9 and $ 11 trillion a year, or about 11%
of the global economy (Turcu & Turcu, 2019).

The electronic healthcare record is one of the 10T systems in the Iranian health care
system, and it has been mentioned as a third vertex of the health services triangle among
the new health technology services (Baker, 2001; Chaudhry et al., 2006; Valdes et al.,
2004; Wilson & Lankton, 2004). Electronic healthcare record is finding the most
important technology to improve healthcare services. However, creating and using an
electronic healthcare record is not easy, and it cannot achieve its predetermined
objectives in most cases. Studies have illustrated that the use of electronic healthcare
record in today's complex health system faces challenges and requires organizational
preparedness and human resource preparedness. Studies have shown that only 5.1% of
public acute care hospitals in the United States have a comprehensive electronic
healthcare record system (Staroselsky et al., 2006). This value is 9.11% in Austria, 5.7%
in Germany (Jha et al., 2009), and 10% in Japan (Erstad, 2003). The establishment of
Iranian electronic healthcare records has also been emphasized in Iran’s Fifth
Development Plan that is challenging in the healthcare system (Abdekhoda et al., 2016).
The Internet of Things and health technologies have not yet grown in Iran. Practical
experience in the healthcare sector is limited and its acceptance by health system users is
low (Ghasemi et al., 2016). For example, health providers try to resist using electronic
healthcare records (Abdekhoda et al., 2016).

Studies have indicated that the adoption of IoT technology, including the electronic
healthcare record, is discussed as one of the significant challenges in the global health
systems(Piette et al., 2008; Savolainen et al., 2008; Steele et al., 2009; Topacan et al.,
2009; Whetton, 2005). Studies have shown that attitude and behavioral factors play a
central role in new technology adaption (Backer, 1995; Terry et al., 2008b; Wager et al.,

2005). Identifying behavioral factors is essential to remove human-social barriers,



especially user resistance (Alanazy, 2006; Morton, 2008; Nair, 2011; Wilkins, 2009). A
survey of 375 organizations worldwide showed that users' resistance to technology
adoption is the first reason for the failure of IT projects. Users' resistance to accept a new
technology is significant because it depends on social factors, individual norms, and
behavioral factors. Users’ resistance is one of the critical reasons for systems failure in
response to the change (Kim & Kankanhalli, 2009; Littlejohns et al., 2003; Martinez-
Caro et al., 2018). User rejection and context are important factors in institutionalizing
various types of health technology(Chang, 2015; Rahimi et al., 2018). Therefore,
understanding users’ behaviors and attitudes is the essential in predicting the adaption of
technology, such as electronic healthcare record (Anderson et al., 2006; Morton &
Wiedenbeck, 2009). The studies indicated that technology acceptance models have
different functions in different context(Kim & Kim, 2018; Martinez-Caro et al., 2018).
Pioneering studies on the technology acceptance in healthcare is limited, and some
fundamental factors have only been conceptualized in existing studies (Steele et al.,
2009). There are still areas that can be improved and expanded to increase the predictive
performance of technology acceptance models(Rahimi et al., 2018). Fig 1) shows the

extending of Technology Acceptance Models.

Fig.1. Hlustrations of (1) the Technology Acceptance Model (TAM) as the "core" of a

broader evolutionary structure, extending the UTAUT.
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Source: Own elaboratioon based on Venkatesch, 2012

2. Research gap

Literature review on Health 10T technology, and EHRs systems shows some important

research gaps that this study aims to address:

1: Adoption of Health 10T and EHR is challenging despite its benefits and it is

international problem.

Studies show that the adoption of new technology has its challenges (Shaukat & Zafar,
2010). Most of the studies showed that it is the problem of acceptance and use of loT
systems in healthcare(Alansari et al., 2017; Chakraborty, Bhatt, Chakravorty, et al., 2019;
Chakraborty, Bhatt, & Management, 2019; Sivathanu, 2018; Umair et al., 2021; Zou et
al., 2020). According to the Jordan study, the physicians showed resistance to the new
health technology acceptance(Al-Adwan & Berger, 2013). It is essential to ensure
successful EHR acceptance between health providers But Researches showed that the
level of acceptance of EHR systems is, low(Adler-Milstein et al., 2015; Alrawabdeh et
al., 2015; Nakamura et al., 2010; Rasmi et al., 2020; Steininger et al., 2014; Wilkins,
2009). For example, the EHR acceptance in Saudi Arabian hospitals has a low ratio of
less than 16%(Al-Adwan & Berger, 2013). Just 37% of Canadian physicians use EHR
system, position Canada last between the eleven countries surveyed Comparison of EHR

users’ perceptions of barriers and facilitators to implementing EHRs(Gagnon et al., 2016).

2: Technology adaption model (UTAUT2) need to be modified for more accurate

and specific for different contexts such as electronic healthcare record.



The literature shows that the effect of different explanatory variables on the model in
different studies is very heterogeneous, and there is still a need for regular research to
make the UTAUT2 model more accurate and specific for different contexts(Herrero &
San Martin, 2017). The literature indicated that the effect of different explanatory
variables on the model is very heterogeneous in different studies, and more research is
still needed to make the UTAUT2 model more accurate and specific for different
contexts (Herrero & San Martin, 2017). Only a few studies have entirely focused on
Venkatesh’s UTAUT2 model (Slade et al., 2013) and few studies have used UTAUT?2
model in healthcare. A Literature Review of UTAUT2 shows that 17% of UTAUT2
articles were in the field of marketing, such as m-commerce, e-commerce, and social
commerce, of which 13% were in social media, 13% in government service adaption,
13% in public sector context, and only 9% were in the health sector (Kutak et al., 2019).
Previous studies of systematic review have considered at individual factors affecting
physician EHR acceptance (Burt & Sisk, 2005; Ford et al., 2006; Loomis et al., 2002;

Menachemi, 2006), but just few employed a theoretical model.

3: There is a lake of studies on the adoption of the Internet of Things in healthcare

systems and EHRs systems.

There is limited study in Health IOT (Tavakoli et al., 2017). while technology acceptance
model have been showed in relative to other aspects of healthcare technology, still EHRS
needs more consideration and study due to the limited number of researches reported in

the literature (Angst & Agarwal, 2009; Lai et al., 2015; Tavares & Oliveira, 2016).

4: Most studies have been quantitative and hypothetical and qualitative study is

important to discover more factors and deeper investigation.



In 67 papers that selected for analysis just 9 papers (13%) have been qualitative study.
Qualitative research aims to "understand and explain beliefs and behaviors in the context
in which they occur™ and to characterize them as an "interpretive and realistic" (Draper,

2004). Qualitative research is suitable to discover more factors and deeper investigation.

Problem statement and hypotheses

By filling the research gap and given the importance of technology in improving the
health system and the lack of studies and specific models for detecting factors affecting
Health technology acceptance, the main research problem of this study is to

understanding health care technology Adaption while considering the:

e Acceptance of Health IOT
e Discover effective factors in EHR acceptance and modified UTAUT2 model for more
accurate and specific for electronic healthcare record.

e Test new obtain model

The main research problem requires specific questions to be answered:

1. What are the factors affecting the acceptance of 10T technology among physicians in
health centers based on UTAUT?2 model?

2. Have do potential user perceive the adaption of IOT technology (Electronic
Healthcare Records) among physicians in health centers?

3. s the proposed model for the adoption of electronic healthcare record valid?

Research objectives:

1. Determinants of Physicians' Technology Acceptance for 10T in Healthcare Settings.
2. Finding new factors affecting Electronic Healthcare Records adoption in primary

health care Settings.



3. Modified and validating a UTAUT2 model for Healthcare Settings.

3. Research setting

This research employed a mixed method as the research strategy using quantitative and
qualitative methods. Johnson & Onogbozi (2004) refer to it as "a type of research in
which the researcher mixes quantitative and qualitative research methods, techniques,

approaches, concepts, and language” (Johnson & Onwuegbuzie, 2004).

This thesis was conducted in three stages. First study aimed to investigate factors
affecting the acceptance of IoT technology in the Iranian health system using the
UTAUT2 model.

Second study were conduct semi-structured interviews. Depth interview, and taking
advantage of exploration and follow-up opportunities provide items that arise in the
interview (Nunes et al., 2010). Then, factors affecting the adoption of 10T technology in
health systems (the electronic healthcare information record system in Iran) were
discovered and created a model based on the qualitative data collected from the
interviewee and the focus group. Finally, the model was run in a quantitative study. the
statistical population is health system employees who provide health services to the
people, including all physicians, psychologists, nutritionists, midwives, health experts,
and caregivers. Statistical samples in the qualitative stage were between health system
experts, including those directly or indirectly associated with the electronic health care
information record (which is known as the Apple system in Iran). These participants
included officials and professionals in various service groups and levels who had at least
ten years of work experience and a master's degree. In the quantitative, the sample size
was determined using Cochran's formula. Considering that the statistical population was
15000 physicians, which was obtained with an error of 0.05 volume equal to 375 Sample,
finally the number of questionnaires answered was 417. Moreover, the structural equation
modeling test (SEM) was used for data analysis and testing of research hypotheses. The
strategy of mixed methods has been used in various organization and management

research studies. The discovery of phenomena in more detail and the testing of emerging



theories (Creswell & Creswell, 2017) are used to identify significant variables entirely
consistent with the research purpose. Figure 2 showed the implementation of the research

algorithm.

Figure 1. the implementation of the research algorithm
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Run the original model of UTAUT2
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Source: Own elaboration

4. Doctoral dissertation structure

This thesis is organized as follows. The first chapter presents an overview of the extant
literature on technology adaption theories. The first section of the first chapter lays the
theoretical foundations Technology Acceptance Models. All of the theories in this
context are summarized and, in this section, the development of the technology
acceptance model that was examined over the past years categorized in four sections as

follows: model introduction, validation, development, and evolution.



The second section is The Effect of Culture on the Acceptance of New Information
Technologies. Studies indicated that cultural values are shaping cognitive processes and
thus affect people's beliefs and behaviours toward technology (Srite et al., 2008).
Nowadays, cultural values play a significant role in technology acceptance (Srite &
Karahanna, 2006). The role of culture in information and communication technology has
been of interest for researchers for a while (Leidner & Kayworth, 2006). Many
investigations have highlighted the essential role of culture on technology popularity,
diffusion, and development (Keil et al., 2000; Sia et al., 2009). Most technology firms
have culturally embedded assumptions, which could conflict with the organization's
values, beliefs, and norms; such embedded assumptions influence technologies as
culture-bound (Nazir & Smucker, 2015). In conclusion, most culture-related technology
acceptance studies focused on the cross-cultural comparison (Tarhini et al., 2017).

The third section is focused on Technology changes in healthcare industry. Healthcare in
loT industry is being considered one of the key industries and a special conception for it,
considering the 10T on e-Health, otherwise known as Internet of Health Things. The
IoHT can support many medical topics, including child and elderly care, chronic disease
monitoring, and private health and fitness management. To better study this broad topic,
in this section the IOHT considered into four general categories. This subsection
purposes to provide a comprehensive taxonomy of the factors influencing the user
acceptance of EHR. This section is a Systematic Literature Review, summarising
multiple studies on adopting new technologies to identify related scientific publications.
The last section of the first chapter highlights the research gap that this study aims to
address.

The second chapter outlines the research. This thesis was conducted in three stages. First
study aimed to investigate factors affecting the acceptance of loT technology in the
Iranian health system using the UTAUT2 model. This study helped to find factors
affecting the acceptance of 10T technology among physicians based UTAUTZ2 model. For
gain an in-depth understanding of other factors affecting to the adoption of EHRs by their
users. Second study were conduct semi-structured interviews. Depth interview, and
taking advantage of exploration and follow-up opportunities provide items that arise in

the interview (Nunes et al., 2010). Then, factors affecting the adoption of l1oT technology
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in health systems (the electronic healthcare information record system in Iran) were
extend UTAUT2 model based on the qualitative data collected from the interviewee and

the focus group. Finally in third study, the model was run in a quantitative study.

In the third chapter empirical results are described and discussed. The first section of the
methods described in Chapter 2 were used to analyze the results of descriptive, analytical,
and inferential data. This chapter aims to describe the qualitative results of interviews and
statistical analysis of the quantitative data. In this chapter, the collected data were
categorized and analyzed using appropriate statistical techniques. The first stage was
conducted using UTAUT2 model. In this section describes the research hypotheses
testing, and then the results of collecting qualitative data from semi-structured interviews
and focus groups were presented. Finally, the obtained model was tested in last section
and as well as the examination of influence effects in EHR adaption. The results are
discussed in another section of the chapter. Finally, the last section of this study provides
conclusion, theoretical and practical implications, limitations and directions for future

research.

4. RESULTS

Based on the analysis of interviews and classification of categories, 20 separate
mechanisms affect the nine structures of the UTAUT2 model and show the factors
influencing the acceptance of technology in a health care system (Diagram 1). Data were
collected from October to December 2019. However, after the Coronavirus pandemic in
March 2020, additional information was collected through virtual communication with
some participants to collect more data about the impact of the Covid-19 pandemic on E-
health and EHRs.
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Figure 3. Modified UTAUT2 model for EHCR Adaption
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Research model and hypotheses

The qualitative survey confirmed the factors influencing adoption that had been reported
in the literature, which led to five new constructs in the final model and became the

foundation for developing the final research model for the quantitative study (Figure 4).

Figure 4. Research model
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According to this model, the research hypotheses are as follows:

Hypothesis 1: Performance expectation (PE) have a positive effect on the behavior
intention to adopt IOHT.

Hypothesis 2: Effort expectancy (EF) have a positive effect on the behavior intention to
adopt IOHT.

Hypothesis 3: Facilitating conditions (FC) have a positive effect on the behavior
intention to adopt IOHT.
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Hypothesis 4: Price value (PV) have a positive effect on the behavior intention to adopt
IOHT.

Hypothesis 5: Habit have a positive effect on the behavior intention to adopt IOHT.

Hypothesis 6: waiting times have a positive effect on the behavior intention to adopt
IOHT.

Hypothesis 7: Authority have a negative effect on the behavior intention to adopt IOHT.

Hypothesis 8: Trust and Confidentiality have a positive effect on the behavior intention
to adopt IOHT.

Hypothesis 9: Physician-Patient Relationship have a negative effect on the behavior
intention to adopt IOHT.

Figure 5. Structural model testing results

Source: Own elaboration
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4.1. Discussion

The purpose of this study is to in-deep understand of the determinants of health,
especially electronic health care records and modify the current UTAUT2 model for the
health system to bring this model in line with the characteristics of the health system.
However, this thesis goes further as it reinforces the importance of nine factors as
determinants in accepting electronic health care information record, and the identified
dimensions were confirmed by quantitative method (0.84, p<0.001). In this regard, the

extraction dimensions are as follows:

1. Performance expectation (PE)

The performance expectation category in the technology acceptance model is the
strongest predictor of the behavior intention, and its measurement in both the mandatory
and optional status of technology use remains significant (Venkatesh et al., 2003). The
healthcare providers use more technologies related to their tasks. Users are more likely to
accept certain technologies that will help their efficiency. Therefore, health providers are
more likely to accept health technology if they realize that EHCR will improve health
care performance and improve patients' health services. These results are consistent with
the results of previous studies (Alpay et al., 2010; Arsand et al., 2008; Keselman et al.,
2008).

2. Effort expectation
The effort expectation is defined as the ease of using technology derived from the
perceptual ease of technology acceptance model, which determines the level at which a
person comprehends a particular technology or system that will require less effort
(Venkatesh et al., 2003). Adopting new technology or systems will be successful when
people consider it easy to learn how to use it (Arsand et al., 2008). When there are fewer
barriers for using new technology, it would be more acceptance. In this context, ease of
use will be a critical factor in reinforcing users’ behavioral intention. The results are

consistent with the findings of previous researchers (Bhatiasevi, 2016; Park et al., 2007;
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Sun et al., 2014; Wang & Communication, 2015) and confirm the expectation effect of

effort on behavioral intention.
3. Facilitating Conditions (FC)

Facilitation is defined as the extent to which an individual believes that there is an
organizational and technical infrastructure to support the use of new technology
(Venkatesh et al., 2003). A potential barrier to use health services and provide health care
is the lack of resources or support services that allow users to access and adequately use
health technologies, such as electronic healthcare records (Keselman et al., 2008). When
users are confident of technical facilities and resources to support the system, there would
be more expectations for their acceptance. Knowledge of online access, compatibility
between technologies and systems, customer or user support, adequate hardware and
software resources, knowledge of information technology, and availability of technical
knowledge are likely to reduce barriers in using new technology in terms of Internet
infrastructure (Wang et al., 2015). The results also confirm the findings of previous
researchers (Aarts et al., 1998; Webb et al., 2009) regarding the effect of facilitative

conditions on behavioral intention.
4. Price value

Cost and price may have a significant impact on the use of technology. The price value is
obtained from the amount of value perceived by the used technology, which can
effectively select and accept technology (Chang & Tseng, 2013; Wang & Wang, 2010).
The price value is emphasized by researchers in the field of information technology and
technology markets. Findings indicate that the concept of price value is crucial in
technology adoption (Kuo et al., 2009; Soltani et al., 1970; Zhao et al., 2012). Cost value
is positive when the benefits of using technology outweigh the material costs, and such a
value has a positive effect on the intention to use (Venkatesh & Bala, 2008).
Accordingly, Vankatesh et al. (2008) described price value as consumers' cognitive
exchanges between perceived benefits of services and the monetary costs of use
(Venkatesh & Bala, 2008).
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5. Habit

Habit structure consists of three criteria: past behavior, reflex behavior, and individual
experience. Past behavior is described as previous user behavior. Reflex behavior refers
to user behavior customs that are part of everyday life (Kim & Malhotra, 2005). Personal
experience refers to the accumulation of everyday experiences, norms and enduring
habits created by users to use technology products. Such experiences reduce the need for
discussion, coordination, or difficult decisions (Kim & Malhotra, 2005). Previous
experiences of using information technology have predicted the intention to use it and
facilitate the situation. Habit determinant has been widely discussed in various fields,
including psychology, consumer buying behaviors, education, health sciences and
management (Limayem et al., 2007). The research results in line with our research on the
goals of habits and behaviors resulting from habits have shown that habit predicts the
severity of the tendency to use technology to promote behavioral change(Kim et al.,
2007; Morton, 2008; Venkatesh et al., 2012; Wang & Wang, 2010; Webb et al., 2009).

6. Waiting time

One of the influential factors that can lead to adoption of technology is the benefits that
result from independent time-space interactions to avoid waiting time (Mallat, 2007).
Dwivedi et al. (2016) consider that the waiting time dimension increase the acceptance of
mobile health technology among users (Dwivedi et al., 2016). EI-Wajeeh et al. concluded
that saving time due to using health technology increases acceptance (Nguyen et al.,
2019). Scheindenhelm Kossman indicated that health technology reduces the time spent
at the patient's bedside (Kossman & Scheidenhelm, 2008), which can be effective in

adopting the technology.

7. Authority
“Physicians’ Authority” is another new determent that significantly affect the “behavioral
intention” of EHR. Physicians are characterized by their high professional autonomy
(Jensen & Aanestad, 2006; Venkatesh et al., 2011; Walter & Lopez, 2008). The
implementation of EHR contains significant changes that can affect power relations or
positions in the medical practice (Abdekhoda et al., 2015).
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Resistance is more likely to occur when technology negatively affects job roles,
professional status, and independence (Walter & Lopez, 2008). Therefore, resistance to
accept technology will likely occur when professional status, work roles, and autonomy
are negatively affected (Abdekhoda et al., 2015; Walter & Lopez, 2008). Many studies
have shown that perceived threat of professional autonomy has a significant negative
impact on accepting EHR among physicians (Abdekhoda et al., 2015; Esmaeilzadeh &
Sambasivan, 2012; Hamid, 2013; Walter & Lopez, 2008). Therefore, doctors and other
people welcome the implementation of EHR with high computer skills. Awareness of the
benefits and positive EHR effects on the work process also reduces their resilience (Terry
et al., 2008a).

8. Trust and confidentiality

Unfortunately, one of the most critical problems that have not been completely solved in
the Internet environment is data security and information exchange. Indeed, no one likes
his/her confidential medical information to be stolen by hackers. Confidentiality concerns
refer to the degree to which the health providers, such as physician believes that using
EHR would impose a risk to the confidentiality of patients’ information. Many studies
reported that patient information confidentiality is one of the main factors in the
acceptance of EHR and e-health technologies among physicians and other healthcare
providers (Boonstra & Broekhuis, 2010; De Grood et al., 2016). Few studies considered
the association between confidentiality concerns and physicians’ decision to accept and
use EHR (Steininger et al., 2015). The study conducted by Yoon et al. (Yoon et al.,
2012) showed that the accessibility of regulations to protect doctors from personal
obligation for privacy and security breaches or record tampering by external parties was a
facilitator to electronic healthcare record adoption.

Physicians and healthcare providers are concerned that patients’ information in the EHR
system and e-health would be accessible to those not authorized (Boonstra & Broekhuis,
2010). According to (Boonstra & Broekhuis, 2010), physicians are more concerned about

the confidentiality of patients’ information than patients themselves.

9. Health Provider-Patient Relationship (emotional communication and empathy)
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Studies show that empathy and emotion are essential for effective health care services.
When doctors listen directly to patients, they feel more relaxed and have better treatment.
In addition, effective communication and empathy between doctor and patient positively
reduce patient anxiety and depression, which is associated with reduced specific
symptoms (Neumann et al., 2011). The relationship between doctor and patient is very
important in medicine, described as the basic axis of clinical measures and the foundation
stone of good activity in the health system (Lynch et al., 2007). In particular, health care
personnel will have more useful and practical health care by paying attention to the
patient's feelings and symptoms (Van Dulmen et al., 2002). Some studies show that the
use of computers in the doctor checkup room is considered as an obstacle to the
efficiency of the doctor's workflow and negligence of patients (Gadd & Penrod, 2000;
Hsu et al., 2005; Huber, 2001). The excessive use of the computer in health centers
creates communication barriers and leads to patient dissatisfaction (Baron et al., 2005).
When doctors are typing, patients may not want to stop the doctors’ working process
(Booth et al., 2004). Doctors may stop talking when they see information on the monitor
screen, and patients try to be silent when they see the doctors are silent because of
avoiding interrupting doctors. Their reliance on technology for diagnosis and limited
bedside interactions with patients may reduce empathy by losing their listening skills and
talking to their patients (Crandall et al., 2006 and Vallabh, 2011).

However, some other studies suggested that EHR technology may improve the patients’
relationship with the service provider, such as the doctor, and some patients are even
eager to use EHR (Baron et al., 2005; Huber, 2001). Highly skilled doctors anticipate
EHR as a source for facilitating doctor-patient communication. However, doctors with
poor communication skills consider computers as a threat to doctor-patient
communication (Rouf et al., 2007). A patient-based communication seems to be better
because the patient's communication and emotional needs are prioritized over health
technology, and they are involved in the process. Therefore, it is necessary to pay
attention to the component of physician-patient communication in designing 10T health
technologies and technologies such as electronic health records. The design and
implementation of this system should not overshadow interactions between physicians or

health personnel and patients and eliminate some of the interactions.
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The present study, like other studies, has faced limitations that are briefly mentioned. Due
to the lack of use of IOT in most health centers in Iran, many staff were unfamiliar with
IOT, we had to use the well-known electronic healthcare record technology, which was a
national 10T project and all health centers were required to use it. Lack of similar
research in the field of research led to more time to provide accurate information.
Although the sample size is theoretically acceptable, but due to the wide distribution of
questionnaires in the country, higher participation was expected, which was affected by
coincidence with the corona situation and the involvement of health workers with the
corona. This study did not examine patients' opinions. In this study, the survey was
distributed and analyzed before the current pandemic. Nevertheless, the motivation of use
technologies before and during this pandemic shows many differences. So, during this
pandemic, the reactions of users may be changed.

The findings contribute in four different ways. The first contribution is identifying
additional factors of electronic health care information record and Health loT adoption.
The results were consistent to Holden and Karsh (2010), Vahdat (2018), and Martinez-
Caro et al. (2018) based on the need for developing specific models in the healthcare
context (Holden & Karsh, 2010; Martinez-Caro et al., 2018). Second is the adoption of
electronic health care information record by exploring and presenting new drivers for
filling the gap of the insatiable general model of adopting healthcare, as well as
combining and modifying the UTAUT2 model or creating new models. Third is the
knowledge of technology acceptance by testing theoretical constructs. As proposed by
previous researchers, there is an insistent call for more experimental validation of
UTAUT?2 in new settings Vahdat (2018), and Martinez-Caro et al. (2018), Jawahar and
Harindran (2016), Venkatesh (2012), and the present research opens the way to context-
related research (Holden & Karsh, 2010; Jawahar & Harindran, 2016; Martinez-Caro et
al., 2018; Venkatesh et al., 2012). Fourth is the use of a mixed methods approach. Most
studies were based on quantitative and there was a need for a qualitative study to develop
a deeper understanding of a specific phenomenon (Venkatesh et al., 2012). Using
interviews and focus discussion groups as a qualitative approach was useful and suitable

for modifying the UTAUT2 model, exploring adoption factors, and generating four new
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constructs. Finally, quantitative research was used for testing and validating the resulting

factors.

Factors influence Health 10T and EHRSs in different cultures dimensions. is an interesting
topic for further research. Additionally, whether the findings regarding EHRs adoption
will also hold true, the results differ when changing the users to different background, age
and educational. Also, UTAUT 2 modified model and the results will compare to newly
released technologies within the field of Health 10T and EHRs. Examining the acceptance
of other loT technologies, such as big data, augmented reality and cognitive systems
could be considered in future research. Policies and regulations in the healthcare sector
are very important and could impact on induced technology demand in health market that
should be considered in future research thus it is suggested that the role of induced
demand in technology acceptance be study for further research. It is suggested that the
importance of paying attention to the role of emotions and feelings in the design of
technologies be examined in separate research. It is worth repeating this study after the

Covid-19 pandemic due to the number of changes in Health technologies using.

21



REFERENCES

Aarts, H., Verplanken, B., & Van Knippenberg, A. J. J. 0. a. s. p. (1998). Predicting
behavior from actions in the past: Repeated decision making or a matter of habit?
, 28(15), 1355-1374.

Abdekhoda, M., Ahmadi, M., Gohari, M., & Noruzi, A. J. J. 0. b. i. (2015). The effects of
organizational contextual factors on physicians’ attitude toward adoption of
Electronic Medical Records. 53, 174-179.

Abdekhoda, M., Ahmadi, M., Gohari, M., & Noruzi, A. J. J. 0. P. S. (2016). The Effects
of Organizational Contextual Factors on Physicians’ Attitude toward Adoption of
Electronic Medical Records, Based on Technology Acceptance Model. 10(2),
181-193.

Adler-Milstein, J., DesRoches, C. M., Kralovec, P., Foster, G., Worzala, C., Charles, D.,
Searcy, T., & Jha, A. K. J. H. a. (2015). Electronic health record adoption in US
hospitals: progress continues, but challenges persist. 34(12), 2174-2180.

Al-Adwan, A., & Berger, H. (2013). Understanding Physicians' Adoption of EMR: An
Extended Technology Acceptance Model the Case of: Jordan. UKAIS,

Al-Fugaha, A., Guizani, M., Mohammadi, M., Aledhari, M., Ayyash, M. J. I. c. s., &
tutorials. (2015). Internet of things: A survey on enabling technologies, protocols,
and applications. 17(4), 2347-2376.

Alanazy, S. (2006). Factors associated with implementation of electronic health records
in Saudi Arabia. University of Medicine and Dentistry of New Jersey.

Alansari, Z., Anuar, N. B., Kamsin, A., Soomro, S., & Belgaum, M. R. (2017). The
Internet of Things adoption in healthcare applications. 2017 IEEE 3rd
International Conference on Engineering Technologies and Social Sciences
(ICETSS),

Alpay, L. L., Henkemans, O. B., Otten, W., Rovekamp, T. A., Dumay, A. C. J. T., & e-
Health. (2010). E-health applications and services for patient empowerment:
directions for best practices in The Netherlands. 16(7), 787-791.

Alrawabdeh, W., Salloum, A., & Shrafat, F. J. A. J. 0. A. S. (2015). Factors affecting the
implementation of the national programme for information technology in the

22



national health services: the case of Lorenzo in the North, Midlands and East of
England region. 12(1), 20.

Anderson, J. G., Balas, E. A. J. 1. J. 0. H. I. S., & Informatics. (2006). Computerization of
primary care in the United States. 1(3), 1-23.

Angst, C. M., & Agarwal, R. J. M. g. (2009). Adoption of electronic health records in the
presence of privacy concerns: The elaboration likelihood model and individual
persuasion. 339-370.

Arsand, E., Demiris, G. J. I. f. h., & care, s. (2008). User-centered methods for designing
patient-centric self-help tools. 33(3), 158-1609.

Backer, T. E. (1995). Reviewing the behavioral science knowledge base on technology
transfer (\VVol. 155). United States Government Printing.

Baker, A. (2001). Crossing the quality chasm: a new health system for the 21st century
(Vol. 323). British Medical Journal Publishing Group.

[Record #134 is using a reference type undefined in this output style.]

Bhatiasevi, V. J. I. D. (2016). An extended UTAUT model to explain the adoption of
mobile banking. 32(4), 799-814.

Boonstra, A., & Broekhuis, M. J. B. h. s. r. (2010). Barriers to the acceptance of
electronic medical records by physicians from systematic review to taxonomy and
interventions. 10(1), 231.

Booth, N., Robinson, P., & Kohannejad, J. J. J. 0. I. i. H. 1. (2004). Identification of high-
quality consultation practice in primary care: the effects of computer use on
doctor—patient rapport. 12(2), 75-83.

Burt, C. W., & Sisk, J. E. J. H. a. (2005). Which physicians and practices are using
electronic medical records? , 24(5), 1334-1343.

Chakraborty, S., Bhatt, V., Chakravorty, T. J. I. J. 0. I. T., & Engineering, E. (2019).
Impact of I0T adoption on agility and flexibility of healthcare organization. 8(11),
2673-2681.

Chakraborty, S., Bhatt, V. J. J. 0. I. T., & Management, 1. (2019). Mobile IoT adoption as
antecedent to Care-Service Efficiency and Improvement: Empirical study in
Healthcare-context. 28(3), 101-120.

Chang, E.-C., & Tseng, Y.-F. J. J. 0. b. r. (2013). Research note: E-store image, perceived
value and perceived risk. 66(7), 864-870.

Chang, H. J. H. i. r. (2015). Evaluation framework for telemedicine using the logical
framework approach and a fishbone diagram. 21(4), 230-238.

23



Chaudhry, B., Wang, J., Wu, S., Maglione, M., Mojica, W., Roth, E., Morton, S. C., &
Shekelle, P. G. J. A. 0. i. m. (2006). Systematic review: impact of health
information technology on quality, efficiency, and costs of medical care. 144(10),
742-752.

Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, and
mixed methods approaches. Sage publications.

De Grood, C., Raissi, A., Kwon, Y., & Santana, M. J. J. J. 0. m. h. (2016). Adoption of e-
health technology by physicians: a scoping review. 9, 335.

Draper, A. K. J. P. 0. t. n. s. (2004). The principles and application of qualitative
research. 63(4), 641-646.

Dwivedi, Y. K., Shareef, M. A., Simintiras, A. C., Lal, B., & Weerakkody, V. J. G. I. Q.
(2016). A generalised adoption model for services: A cross-country comparison
of mobile health (m-health). 33(1), 174-187.

Erstad, T. L. J. J. 0. H. I. M. (2003). Analyzing computer-based patient records: A review
of literature. 17(4), 51-57.

Esmacilzadeh, P., & Sambasivan, M. J. M. (2012). Healthcare professionals’ adoption of
clinical IT in hospital: a view of relationship between healthcare professionals and
hospital. 2(5), 161-170.

Ford, E. W., Menachemi, N., & Phillips, M. T. J. J. 0. t. A. M. I. A. (2006). Predicting the
adoption of electronic health records by physicians: when will health care be
paperless? , 13(1), 106-112.

Gadd, C. S., & Penrod, L. E. (2000). Dichotomy between physicians' and patients'
attitudes regarding EMR use during outpatient encounters. Proceedings of the
AMIA Symposium,

Gagnon, M.-P., Simonyan, D., Godin, G., Labrecque, M., Ouimet, M., & Rousseau, M. J.
I. J. 0. I. M. (2016). Factors influencing electronic health record adoption by
physicians: A multilevel analysis. 36(3), 258-270.

Ghasemi, R., Mohaghar, A., Safari, H., & Akbari Jokar, M. R. J. J. 0. i. t. m. (2016).
Prioritizing the applications of internet of things technology in the healthcare
sector in Iran: A driver for sustainable development. 8(1), 155-176.

Hamid, F. (2013). Providers' acceptance factors and their perceived barriers to electronic
health record adoption. 141st APHA Annual Meeting (November 2-November 6,
2013),

Herrero, A., & San Martin, H. J. C. i. H. B. (2017). Explaining the adoption of social

networks sites for sharing user-generated content: A revision of the UTAUT2. 71,
209-217.

24



Holden, R. J., & Karsh, B.-T. J. J. 0. b. i. (2010). The technology acceptance model: its
past and its future in health care. 43(1), 159-172.

Hsu, J., Huang, J., Fung, V., Robertson, N., Jimison, H., & Frankel, R. J. J. 0. t. A. M. I.
A. (2005). Health information technology and physician-patient interactions:
impact of computers on communication during outpatient primary care Visits.
12(4), 474-480.

Huber, J. (2001). Patient acceptance of computerized progress note documentation. In
Information technology for the practicing physician (pp. 114-117). Springer.

Jawahar, D., & Harindran, K. N. J. I. J. 0. M. R. (2016). The Influence of Affect on
Acceptance of Human Resource Information Systems with Special Reference to
Public Sector Undertaking. 15(2), 33.

Jensen, T. B., & Aanestad, M. J. . s. m. (2006). How healthcare professionals “make
sense” of an electronic patient record adoption. 24(1), 29-42.

Jha, A. K., DesRoches, C. M., Campbell, E. G., Donelan, K., Rao, S. R., Ferris, T. G.,
Shields, A., Rosenbaum, S., & Blumenthal, D. J. N. E. J. 0. M. (2009). Use of
electronic health records in US hospitals. 360(16), 1628-1638.

Johnson, R. B., & Onwuegbuzie, A. J. J. E. r. (2004). Mixed methods research: A
research paradigm whose time has come. 33(7), 14-26.

Keil, M., Tan, B. C., Wei, K.-K., Saarinen, T., Tuunainen, V., & Wassenaar, A. J. M. q.
(2000). A cross-cultural study on escalation of commitment behavior in software
projects. 299-325.

Keselman, A., Logan, R., Smith, C. A., Leroy, G., & Zeng-Treitler, Q. J. J. 0. t. A. M. .
A. (2008). Developing informatics tools and strategies for consumer-centered
health communication. 15(4), 473-483.

Kim, H.-W., Chan, H. C., & Gupta, S. J. D. s. s. (2007). Value-based adoption of mobile
internet: an empirical investigation. 43(1), 111-126.

Kim, H.-W., & Kankanhalli, A. J. M. g. (2009). Investigating user resistance to
information systems implementation: A status quo bias perspective. 567-582.

Kim, S., & Kim, S. J. T. P. (2018). User preference for an loT healthcare application for
lifestyle disease management. 42(4), 304-314.

Kim, S. S., & Malhotra, N. K. J. M. s. (2005). A longitudinal model of continued IS use:
An integrative view of four mechanisms underlying postadoption phenomena.
51(5), 741-755.

25



Kossman, S. P., & Scheidenhelm, S. L. J. C. C., Informatics, Nursing. (2008). Nurses'
perceptions of the impact of electronic health records on work and patient
outcomes. 26(2), 69-77.

Kutak, J. P., Trojanowski, M., & Barmentloo, E. J. A. U. M. C.-S., sectio H-Oeconomia.
(2019). A Literature Review of the Partial Unified Theory of Acceptance and Use
of Technology 2 (UTAUT2) Model. 53(4), 101-113.

Kuo, Y.-F., Wu, C.-M., & Deng, W.-J. J. C. i. h. b. (2009). The relationships among
service quality, perceived value, customer satisfaction, and post-purchase
intention in mobile value-added services. 25(4), 887-896.

Lai, J.-Y., Wang, J. J. T. F., & Change, S. (2015). Switching attitudes of Taiwanese
middle-aged and elderly patients toward cloud healthcare services: An
exploratory study. 92, 155-167.

Leidner, D. E., & Kayworth, T. J. M. g. (2006). A review of culture in information
systems research: Toward a theory of information technology culture conflict.
357-399.

Limayem, M., Hirt, S. G., & Cheung, C. M. J. M. g. (2007). How habit limits the
predictive power of intention: The case of information systems continuance. 705-
737.

Littlejohns, P., Wyatt, J. C., & Garvican, L. J. B. (2003). Evaluating computerised health
information systems: hard lessons still to be learnt. 326(7394), 860-863.

Loomis, G. A, Ries, J. S., Saywell, R. M., & Thakker, N. R. J. J. 0. F. P. (2002). If
electronic medical records are so great, why aren't family physicians using them?
, 51(7), 636-641.

Lynch, D. J., McGrady, A. V., Nagel, R. W., & Wahl, E. F. J. P.c.c. t. t. J. 0. c. p.
(2007). The patient-physician relationship and medical utilization. 9(4), 266.

Mallat, N. J. T. J. 0. S. I. S. (2007). Exploring consumer adoption of mobile payments—A
qualitative study. 16(4), 413-432.

Martinez-Caro, E., Cegarra-Navarro, J. G., Garcia-Pérez, A., Fait, M. J. T. F., & Change,
S. (2018). Healthcare service evolution towards the Internet of Things: An end-
user perspective. 136, 268-276.

Menachemi, N. J. J. 0. I. i. H. I. (2006). Barriers to ambulatory EHR: who are'imminent
adopters' and how do they differ from other physicians? , 14(2), 101-108.

Morton, M. E. (2008). Use and acceptance of an electronic health record: factors
affecting physician attitudes.

26



Morton, M. E., & Wiedenbeck, S. J. P. i. h. i. m. A., American Health Information
Management Association. (2009). A framework for predicting EHR adoption
attitudes: a physician survey. 6(Fall).

Nair, S. J. C. U. (2011). Benefits and security of electronic health record (EHR) use by
pediatric staff: A technology acceptance model (TAM)-based quantitative study:
Doctor of Philosophy thesis.

Nakamura, M. M., Ferris, T. G., DesRoches, C. M., Jha, A. K. J. A. 0. p., & medicine, a.
(2010). Electronic health record adoption by children's hospitals in the United
States. 164(12), 1145-1151.

Nazir, A., & Smucker, W. D. J. J. 0. t. A. M. D. A. (2015). Heart failure in post-acute and
long-term care: evidence and strategies to improve transitions, clinical care, and
quality of life. 16(10), 825-831.

Neumann, M., Edelhduser, F., Tauschel, D., Fischer, M. R., Wirtz, M., Woopen, C.,
Haramati, A., & Scheffer, C. J. A. m. (2011). Empathy decline and its reasons: a
systematic review of studies with medical students and residents. 86(8), 996-
1009.

Nguyen, Q. N., Ta, A., & Prybutok, V. J. I. J. 0. H. C. 1. (2019). An integrated model of
voice-user interface continuance intention: The gender effect. 35(15), 1362-1377.

Nunes, J., Martins, J. T., Zhou, L., Alajamy, M., & Al-Mamari, S. J. T. E. J. 0. B. R. M.
(2010). Contextual sensitivity in grounded theory: The role of pilot studies. 8(2),
73-84.

Or, C. K., & Karsh, B.-T. J. J. 0. t. A. M. I. A. (2009). A systematic review of patient
acceptance of consumer health information technology. 16(4), 550-560.

Park, J., Yang, S., & Lehto, X. J. J. 0. e. c. r. (2007). Adoption of mobile technologies for
Chinese consumers. 8(3).

[Record #264 is using a reference type undefined in this output style.]

Rahimi, B., Nadri, H., Afshar, H. L., & Timpka, T. J. A. c. i. (2018). A systematic review
of the technology acceptance model in health informatics. 9(03), 604-634.

Rasmi, M., Alazzam, M. B., Alsmadi, M. K., Almarashdeh, I. A., Alkhasawneh, R. A., &
Alsmadi, S. J. I. J. 0. H. M. (2020). Healthcare professionals’ acceptance
Electronic Health Records system: Critical literature review (Jordan case study).
13(supl), 48-60.

Rouf, E., Whittle, J., Lu, N., & Schwartz, M. D. J. J. 0. g. i. m. (2007). Computers in the
exam room: differences in physician—patient interaction may be due to physician
experience. 22(1), 43-48.

27



Savolainen, L., Hanson, E., Magnusson, L., Gustavsson, T. J. J. 0. T., & Telecare. (2008).
An Internet-based videoconferencing system for supporting frail elderly people
and their carers. 14(2), 79-82.

Shaukat, M., & Zafar, J. J. E. J. 0. S. S. (2010). Impact of sociological and organizational
factors on information technology adoption: An analysis of selected Pakistani
companies. 13(2), 305-320.

Sia, C. L., Lim, K. H., Leung, K., Lee, M. K., Huang, W. W., & Benbasat, I. J. M. Q.
(2009). Web strategies to promote internet shopping: is cultural-customization
needed? , 491-512.

Sivathanu, B. J. J. 0. E. T. (2018). Adoption of internet of things (10T) based wearables
for healthcare of older adults—a behavioural reasoning theory (BRT) approach.

Slade, E. L., Williams, M. D., & Dwivedi, Y. (2013). An extension of the UTAUT 2 ina
healthcare context. UKAIS,

Soltani, 1., Gharbi, J.-E. J. T. J. 0. I. B., & Commerce. (1970). Determinants and
consequences of the website perceived value. 13(1), 1-13.

Srite, M., & Karahanna, E. J. M. g. (2006). The role of espoused national cultural values
in technology acceptance. 679-704.

Srite, M., Thatcher, J. B., & Galy, E. J. J. 0. G. I. M. (2008). Does within-culture
variation matter? An empirical study of computer usage. 16(1), 1-25.

Staroselsky, M., Volk, L. A., Tsurikova, R., Pizziferri, L., Lippincott, M., Wald, J., &
Bates, D. W. J. I. j. 0. m. i. (2006). Improving electronic health record (EHR)
accuracy and increasing compliance with health maintenance clinical guidelines
through patient access and input. 75(10-11), 693-700.

Steele, R., Lo, A., Secombe, C., & Wong, Y. K. J. L. j. 0. m. 1. (2009). Elderly persons’
perception and acceptance of using wireless sensor networks to assist healthcare.
78(12), 788-801.

Steininger, K., Stiglbauer, B., Baumgartner, B., & Engleder, B. (2014). Factors
explaining physicians' acceptance of electronic health records. 2014 47th Hawaii
international conference on system sciences,

Steininger, K., Stiglbauer, B. J. H. P., & Technology. (2015). EHR acceptance among
Austrian resident doctors. 4(2), 121-130.

Sun, Y., Liu, L., Peng, X,, Dong, Y., & Barnes, S. J. J. E. M. (2014). Understanding
Chinese users’ continuance intention toward online social networks: an
integrative theoretical model. 24(1), 57-66.

28



Tarhini, A., Hone, K., Liu, X., & Tarhini, T. J. I. L. E. (2017). Examining the moderating
effect of individual-level cultural values on users’ acceptance of E-learning in
developing countries: a structural equation modeling of an extended technology
acceptance model. 25(3), 306-328.

Tavakoli, M., Rezghi Shersavar, H., & Nasiripour, A. A. J. J. 0. h. m. (2017). The effect
of using internet of things on organizational performance in health related issues
(Case study: Shahid Rajaee hospital in Tehran). 8(2), 45-62.

Tavares, J., & Oliveira, T. J. J. 0. m. I. r. (2016). Electronic health record patient portal
adoption by health care consumers: an acceptance model and survey. 18(3), e49.

Terry, A. L., Thorpe, C. F., Giles, G., Brown, J. B., Harris, S. B., Reid, G. J., Thind, A,
& Stewart, M. (2008a). Implementing electronic health records: Key factors in
primary care. Canadian Family Physician, 54(5), 730-736.

Terry, A. L., Thorpe, C. F., Giles, G., Brown, J. B., Harris, S. B., Reid, G. J., Thind, A,
& Stewart, M. J. C. F. P. (2008b). Implementing electronic health records: Key
factors in primary care. 54(5), 730-736.

Topacan, U., Basoglu, N., & Daim, T. (2009). Health information service adoption: case
of telemedicine. 2009 42nd Hawaii International Conference on System Sciences,

Turcu, C., & Turcu, C. J. a. p. a. (2019). Improving the quality of healthcare through
Internet of Things.

Umair, M., Cheema, M. A., Cheema, O., Li, H., & Lu, H. J. S. (2021). Impact of
COVID-19 on IoT Adoption in Healthcare, Smart Homes, Smart Buildings, Smart
Cities, Transportation and Industrial loT. 21(11), 3838.

Valdes, I., Kibbe, D., Tolleson, G., Kunik, M., & Petersen, L. J. J. 0. I. i. H. 1. (2004).
Barriers to proliferation of electronic medical records. 12(1), 3-9.

Van Dulmen, A., Bensing, J. J. P., Health, & Medicine. (2002). Health promoting effects
of the physician-patient encounter. 7(3), 289-300.

Venkatesh, V., & Bala, H. J. D. s. (2008). Technology acceptance model 3 and a research
agenda on interventions. 39(2), 273-315.

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. J. M. g. (2003). User
acceptance of information technology: Toward a unified view. 425-478.

Venkatesh, V., Sykes, T. A., & Zhang, X. (2011). '‘Just what the doctor ordered’: a revised
UTAUT for EMR system adoption and use by doctors. 2011 44th Hawaii
International Conference on System Sciences,

29



Venkatesh, V., Thong, J. Y., & Xu, X. J. M. g. (2012). Consumer acceptance and use of
information technology: extending the unified theory of acceptance and use of
technology. 157-178.

Wager, K. A., Lee, F. W., & Glaser, J. P. (2005). Managing health care information
systems: a practical approach for health care executives. John Wiley & Sons.

Walter, Z., & Lopez, M. S. J. D. S. S. (2008). Physician acceptance of information
technologies: Role of perceived threat to professional autonomy. 46(1), 206-215.

Wang, H.-Y., & Wang, S.-H. J. I. J. 0. H. M. (2010). Predicting mobile hotel reservation
adoption: Insight from a perceived value standpoint. 29(4), 598-608.

Wang, X., White, L., Chen, X., Gao, Y., Li, H., Luo, Y. J. I. M., & Systems, D. (2015).
An empirical study of wearable technology acceptance in healthcare.

Wang, X. J. M. M., & Communication. (2015). Using attitude functions, self-efficacy,
and norms to predict attitudes and intentions to use mobile devices to access
social media during sporting event attendance. 3(1), 75-90.

Webb, T. L., Sheeran, P., & Luszczynska, A. J. B. J. 0. S. P. (2009). Planning to break
unwanted habits: Habit strength moderates implementation intention effects on
behaviour change. 48(3), 507-523.

[Record #311 is using a reference type undefined in this output style.]

Wilkins, M. A. J. P. i. H. I. M. A., American Health Information Management
Association. (2009). Factors influencing acceptance of electronic health records in
hospitals. 6(Fall).

Wilson, E. V., & Lankton, N. K. J. J. 0. t. A. M. I. A. (2004). Modeling patients'
acceptance of provider-delivered e-health. 11(4), 241-248.

Yoon, D., Chang, B.-C., Kang, S. W., Bae, H., & Park, R. W. J. I. j. 0. m. i. (2012).
Adoption of electronic health records in Korean tertiary teaching and general
hospitals. 81(3), 196-203.

Zhao, L., Lu, Y., Zhang, L., & Chau, P. Y. J. D. s. s. (2012). Assessing the effects of
service quality and justice on customer satisfaction and the continuance intention
of mobile value-added services: An empirical test of a multidimensional model.
52(3), 645-656.

Zou, N., Liang, S., & He, D. J. L. H. T. (2020). Issues and challenges of user and data
interaction in healthcare-related 1oT.

30



31



