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Abstract 

 

Background 

While there have been increasing investments in Health Information technology (HIT), it does 

not necessarily mean that individual clinicians are satisfied and will continue to use HIT. In 

spite of the clear benefits of HIT, HIT failure is very high, and hospital adoption of HIT remains 

low. In order to reduce such risk of failure and get the most benefits out of HIT, there needs to 

be a comprehensive and multifaceted understanding of the socio-technical factors that hinder 

or enable the successful implementation of HIT.  

Research Objective and Research Question 

The overall goal of this study is to comprehensively understand user behaviour and the 

implementation success of electronic medication management system (eMMS) with multiple 

perspectives, such as user resistance, assimilation, changes in user perceptions, and so on. For 

each theoretical angle, the respective research objectives and research questions are described 

as follows: 

1. User Resistance 

Drawing on health information technology and user resistance literature, the first sub-study 

attempts to understand the factors that influence clinician resistance to the implementation of 

health information technology in a mandatory setting. The primary research objective is to see 

if the drivers and facilitating factors in general user resistance are playing the same role or if 

some specific factors should be incorporated for the health sector. In this regard, the main 
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research question in this user resistance study is “What are the factors and underlying 

mechanisms determining clinician resistance to using eMMS?”.  

2. Change of User Perceptions over Time 

Many IS studies focus on initial user perceptions as drivers of initial IS success, but these 

perceptions may change over time. The research objective of another sub-study, change of user 

perceptions over time, is (1) to provide an improved user evaluation model of health 

information system in a mandatory context (2) to examine whether there is any difference in 

the drivers of IS success between the initial adoption stage and the initial assimilation stage. 

The primary research questions of this study are as follows: (1) What are the factors driving 

clinician satisfaction and organisational benefits of eMMS in the initial adoption stage and 

initial assimilation stage? (2) How do user evaluations change over time? 

3. Assimilation 

The main objective of this part is to explore healthcare eMMS assimilation by different users 

and to understand the drivers of eMMS individual assimilation. This sub-study will see some 

organisational factors and cognitive factors studied in the literature, such as performance 

evaluation, job specification, direct supervisor, intrinsic motivation, perceived usefulness, and 

absorptive capacity.  

Therefore, the primary research questions are as follows: (1) What are the factors driving 

individual-level assimilation in eMMS? (2) How are the drivers different, if any, among 

different user groups? (3) What are the necessary and sufficient conditions (or combination of 

conditions) for individual eMMS assimilation? From the theoretical perspective, this sub-study 

will apply the concept - individual assimilation - in a healthcare context and verify if the drivers 
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and facilitating factors are playing the same role. This sub-study will also see if some specific 

actions should be developed for the medical and health sector to increase assimilation. 

Design/Methodology/Approach 

1. Systematic Review and Meta-Analysis 

The aforementioned research questions were formalised from the research gaps in terms of the 

academic or theoretical shortfalls in this field of research. The method used for deriving some 

important research gaps is a systematic literature review and a meta-analysis which synthesise 

existing evidence on user acceptance of healthcare provider-oriented health information 

technologies (PHITs). Two major electronic databases were searched in June 2021 for studies 

that empirically examined user acceptance of PHITs based on the theoretical framework 

of Technology Acceptance Model (TAM). In total, seventy-seven studies were finally 

identified and included for analysis. Pearson’s correlation was used to estimate effect sizes of 

pairwise relationships among constructs mainly from TAM and its extended models, while 

homogeneity tests with random-effects models were performed to see the generalizability of 

the findings beyond the studies included in this meta-analysis. The results show that TAM was 

a robust model in examining user acceptance of PHITs. The results also identified a number of 

significant relationships between several antecedents (security, relative advantage, 

compatibility, personal innovativeness, and training), and the core TAM constructs. The 

findings demonstrated that TAM represents a good ground theory for examining factors that 

influence healthcare professionals’ acceptance of PHITs. The research gaps identified in this 

systematic review and meta-analysis become four sub-studies of this thesis, which are related 

to each other.  

https://www.sciencedirect.com/topics/social-sciences/technology-acceptance-model
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2. Quantitative Analysis of Survey Data 

To empirically generate scientific evidence for the research questions of three sub-studies, two 

cross-sectional surveys were conducted regarding clinicians’ perceptions of the 

implementation of electronic medication management systems (eMMS) in an Australian 

hospital, one at the time of implementation and another one at one year after the implementation. 

The data collected at two stages were quantitatively analysed for validating several research 

models with structural equation modelling (SEM) using smart PLS.  

Another analysis technique, fsQCA (fuzzy set Qualitative Comparative analysis), was also 

employed to complement PLS-SEM-based analysis. FsQCA explains how causally related 

factors merge into configurations associated with outcomes of interest. 

Findings 

1. User Resistance 

The first sub-study looks at the first survey data with the theoretical angle of user resistance. 

By integrating the technology acceptance literature, status quo bias theory, and Equity 

Implementation Model, this sub-study presents a theoretical model of clinician resistance in 

the context of eMMS. The overall results indicated that performance expectancy, switching 

costs, and facilitating conditions are direct predictors of clinician resistance, whereas effort 

expectancy and social influence showed indirect effects on clinician resistance through 

performance expectancy or switching costs.  

  



ix 

 

2. Change of User Perceptions over Time 

This sub-study starts from the first survey data by looking at the mandatory and organisational 

context of initial health IT acceptance with a focus on satisfaction and organisational benefits 

rather than behavioural intention and individual benefits. The research model connected 

UTAUT with IS success model and contextualised six constructs. The result in the initial 

adoption stage indicated that performance expectancy of eMMS, effort expectancy of eMMS, 

social influence among clinicians, and facilitating conditions of hospitals have led to increased 

clinician satisfaction. Furthermore, clinician satisfaction has led to increased organisational 

benefits of eMMS.  

In the initial assimilation stage, the results indicated that the overall performance expectancy 

of eMMS, effort expectancy of eMMS, social influence among clinicians, clinician satisfaction, 

and organisational benefits of eMMS are significantly higher in the assimilation stage than in 

the initial acceptance stage, which means that expectations have been positively confirmed in 

the assimilation stage. More importantly, while performance expectancy of eMMS and social 

influence among clinicians remain important one year after the implementation, effort 

expectancy of eMMS and facilitating conditions of hospitals are moving toward a decrease in 

importance to the success of eMMS. This sub-study provides a better understanding of how 

the importance of the factors influencing eMMS success change over time.  

3. IT Assimilation 

For technology to contribute to organisational performance, an essential prerequisite is not just 

adoption but full utilisation by its users. Thus, the third sub-study look at another indicator, 

individual IT assimilation, as a subsequent success. This sub-study examines factors affecting 
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the assimilation of eMMS at the individual level in a hospital setting at one year after the 

implementation. Drawing on literature in IT assimilation, a research model was proposed with 

both organisational (direct supervisor, job specification, and performance evaluation) and 

cognitive factors (intrinsic motivation, absorptive capacity, and performance expectancy) that 

are hypothesized to have impacts on width and depth of eMMS assimilation. The results show 

that factors have different effects on width and depth of eMMS assimilation for different user 

groups. Specifically, it was found that nurses with more absorptive capacity are more deeply 

and widely assimilated. For doctors, their direct supervisors and intrinsic motivation influence 

their depth of assimilation. Interestingly, nurses with a more favourable perception of 

performance expectancy have assimilated more deeply, whereas more deeply assimilated 

doctors are those with a less favourable perception of performance expectancy.  

In the fsQCA analysis, the results showed that doctors should have a high general ability and 

high self-motivation, and they should be rewarded in their performance evaluation for both 

high assimilation width and depth. In contrast, nurses should have a high general ability for 

high assimilation width and high self-motivation for high assimilation depth. 

Contribution 

This thesis provides some theoretical implications and contributes to the body of knowledge, 

especially in health IS research. First of all, this study comes up with under-examined areas of 

user behaviour in HIT implementation through a systematic literature review and meta-analysis. 

Such rarely explored areas are deeply investigated with contextualised theoretical frameworks. 

As many scholars suggested that technology should be studied together with its social context 

(Boiney, 1998; Gopal and Prasad, 2000; Orlikowski and Iacono, 2001; Samhan, 2018), this 

study explains various types of user behaviour such as resistance, assimilation, and so on in a 
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specific health setting, which may be different when implementing same technology in other 

contexts. More importantly, this study is among the first study that investigates individual 

assimilation, changes in perceptions, and clinician resistance to the mandatory implementation 

of health information technology in a health organisation.  

This research provides the management of the hospital with some practical insights about the 

evaluation of eMMS with the focus on measuring user experience during the early and later 

stages. Moreover, this study also provides how to handle and mitigate clinician resistance to 

introducing eMMS. Last but not least, this study helps the management of hospitals to develop 

a strategy to achieve a higher level of assimilation with the drivers empirically verified in this 

study. 
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Chapter 1. Introduction 

 

1.1. Background 

The use of information technology has become an essential part of almost all domains of our 

work and life. Health Information Technology (HIT) is also one of the main application areas 

of IT, which has long been promoted as a key to improving efficiency and quality of care, 

streamlining hospital operations, and achieving cost savings for the hospital. HIT is widely 

recognised as an indispensable and significant innovation (Blumenthal and Tavenner, 2010; 

Coiera, 2009; Department of Health, 2006). It has also been argued that hospitals that fail to 

adopt and use HIT within their organisations can stand to lose the trust of their patients 

(Abdekhoda et al., 2019). With the raised awareness of the importance of health IT, there have 

been growing investments in HIT (Lu et al., 2019; Kim et al., 2019).  

Australia is one of the countries which invested a massive amount of its budget in health IT to 

provide better healthcare. In particular, the NSW (New South Wales) Government of Australia 

has been injecting considerable investment to enhance the quality of patient care and health 

outcomes with the eHealth Strategy for NSW Health: 2016-2026. As a part of this long-term 

digital health strategy, the roll-out of eMMS (Electronic Medication Management System) in 

hospitals has been undertaken systematically to support the improved quality, safety, and 

effectiveness of medication management in NSW hospitals. An injection of $236 million over 

seven years, including $18.7 million in 2017-18, to the roll-out of eMMS across NSW will 

reduce medication errors (NSW Health Ministry, 2017). The eMMS will be implemented in 

178 NSW hospitals as well as a vast expansion over the scope of 58 hospitals in 2017 thanks 
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to a funding addition as part of the 2017 state budget (eHealth NSW Government, 2017). With 

eMMS, medication management processes such as prescriptions, pharmacy review, 

administration, medication reconciliation, and so on are digitised to increase safety, efficiency, 

and effectiveness (Debono et al., 2017). Moreover, eMMS gives many organisational and 

individual benefits to hospitals and its users (Kim et al., 2017). The need for eMMS 

implementation has been growing to reduce medication errors (Agrawal, 2009). Westbrook et 

al. (2013) suggested that after implementing eMMS, doctors spent less time alone and more 

time with other doctors and patients and that rates of prescribing error decreased significantly 

with eMMS by 66.1%.  

1.2. Research Problem 

In spite of the clear benefits of HIT and increasing and ongoing investments in it, HIT failure 

is very high, and hospital adoption of HIT remains low (Alohali et al., 2020; Norton et al., 2019; 

Vitari and Ologeanu-Taddei, 2018). Australia is not an exception. Most Australian hospitals 

have been slow in adopting IT and further embedding IT into the routines of hospitals (Gunja 

et al., 2018). This slow adoption is because the social and technical factors in the organisational 

surroundings of the health sector are complex and unique (Cresswell and Sheikh, 2013; Berg, 

2001; Beuscart-Zephir et al., 2001; Bossen, 2007; Chiasson et al., 2007; Effeken, 2002; 

Johnson and Turley, 2006). Some of the challenges caused by the social and technical factors 

are poor fit between systems and users, limited acceptance by clinicians, and so on 

(Ammenwerth et al., 2006; Cresswell and Sheikh, 2009). A lack of comprehensive 

understanding of why people in the health sector are slow in accepting IT becomes a critical 

issue in health IT implementation. (Handayani et al., 2018; Kijsanayotin et al., 2009; Gagnon 

https://www.emerald.com/insight/content/doi/10.1108/14777271111175369/full/html#b3
https://www.emerald.com/insight/content/doi/10.1108/14777271111175369/full/html#b21
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et al., 2012). Thus, it is crucial to understand the socio-technical factors that hinder or enable 

the successful implementation of health information technology. 

In order to reduce the risk of failure and get the most benefits out of HIT, a rigorous and robust 

evaluation of HIT is required (Andargoli et al., 2017). So, some theoretical frameworks for IS 

evaluation, such as TAM (Technology Acceptance Model; Davis, 1989), have been used 

widely in health-related organisations and governments around the world. Over the past three 

decades, there has been abundant literature on technology acceptance and adoption in 

information systems (IS). However, TAM (Davis, 1989) and its extended models, such as 

TAM2 (Venkatesh and Davis, 2000), TAM3 (Venkatesh and Bala, 2008), and UTAUT 

(Unified Theory of Acceptance and Use of Technology; Venkatesh et al., 2003), were not 

originally made within a healthcare context (Ammenwerth, 2019). TAM was developed based 

on studies of e-mail and word processing systems. UTAUT was validated based on studies 

related to introducing an online meeting manager, a database application, and an accounting 

system. Such systems are not simply comparable to health IT as many features in the health 

context differ from other generic domains. (Ammenwerth, 2019; Cresswell and Sheikh, 2013).  

While there is increasing adoption of HIT by hospitals, that does not necessarily mean that 

individual clinicians are satisfied and will continue to use HIT. As most technologies in the 

health sector are mandatory to be used by the staff, clinicians have no choice but to use the 

system regardless of their intention or system quality (Ammenwerth, 2019). Similarly, it is 

impossible to discontinue using the system by individual clinicians. Besides, many technology 

acceptance and continuance studies have dealt with users' individual adoption and use in 

voluntary settings where users have a choice to accept or reject IT or use an alternate IT 

(Bhattacherjee et al., 2018), which can be different from the organisational perspective. As the 
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majority of systems introduced in organisational settings, including in the health sector, are 

expected to be used and therefore are mandatory, more organisational perspectives with the 

extant models are essential in interpreting organisational and mandatory context. 

One of the most important causes of the slow progress in achieving the true benefits of Health 

IT is healthcare professionals’ resistance to change to new ways of working (Samhan and Joshi, 

2019). User resistance has been recognised as a critical reason for the failure of new HIT 

implementation and has caused many problems for organisations (Alohali et al., 2020; Barrett, 

2018; Handayani et al., 2018). There was high resistance to the new disability determination 

system (DDS) in Taiwan, and a significant amount of time and money was wasted as many 

users were against using the system (Chi et al., 2020). There was also doctors' resistance to the 

new Computerised Physician Order Entry system (CPOE) in a medical centre with 870 beds in 

the US, which led to a whole withdrawal of the already installed system (Bhattacherjee et al., 

2013). Furthermore, there have been many similar cases of resistance, which proved to be the 

reason for the failure of the system (Talwar et al., 2020b; Heidenreich and Kraemer, 2016; 

Lapointe and Rivard, 2006; Lorence and Richards, 2003). In a study conducted in an Australian 

hospital, doctors and pharmacists perceived usability problems, particularly related to restricted 

automaticity and system complexity, which hindered the perceived success of health IT (Dabliz 

et al., 2021). Another study in the Australian context showed that clinicians perceived a loss of 

autonomy with the new health IT as they had to fill many mandatory fields in the system. These 

perceptions made the users feel frustrated and dissatisfied (Vaghasiya et al., 2021). Hence, user 

resistance must be mitigated to benefit from new HIT projects and to increase HIT adoption 

(Samhan, 2018; Hsieh and Lin, 2018). However, studies on user resistance have gotten less 

attention than technology adoption and use (Samhan, 2017). Especially our understanding of 

user resistance to HIT is limited (Samhan and Joshi, 2019). Therefore, in order to better 
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understand how clinicians react to a mandatory health information system, a different 

theoretical lens is required, which is user resistance.  

Another big problem is that even in healthcare organisations with successfully implemented 

electronic healthcare systems, such systems are underutilised (Venkatesh et al., 2011c). While 

the studies on HIT, including EMR (Electronic Medical Record), EHR (Electronic Health 

Record), CPOE (Computerized Physician Order Entry), and eMMS, have increased 

enormously throughout the last decade (Sulaiman and Wickramasinghe, 2014; Ford et al., 2010; 

Heathfield et al., 1998; Ludwick and Doucette, 2009; Venkatraman et al., 2008), most of them 

have discussed the adoption or acceptance of new HIT. The adoption or acceptance of new 

technology simply can mean the initial success and does not imply whether that technology has 

moved beyond the initial trial and becomes embedded into the routines of organisations, that 

is, the extent to which it is assimilated. As opposed to adoption or acceptance, IT assimilation 

refers to the acquisition, full utilisation, and institutionalisation of a technology (Zhu et al., 

2006). The concept of IT assimilation is critical as this concept can be a more substantial 

measurement of IT or IS success in terms of post-implementation evaluation. Examining the 

level of IT assimilation, in particular, is more crucial in a mandatory IS context, as acceptance 

or use itself cannot be an indicator of IS success if not voluntarily used. The focus on healthcare 

IS assimilation is a critical key in healthcare organisations today and is recognised as one of 

the main enablers to facilitate the delivery of superior healthcare outcomes (Wickramasinghe 

and Schaffer, 2010).  

Last but not least, to achieve a comprehensive evaluation of IS success, it is important to 

consider multiple perspectives. As can be seen in the above problems, the evaluation of IS can 

be done from multiple perspectives. Moreover, a multifaceted understanding of IS success is 
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not just a simple aggregation of single, separate, and independent evaluations. All single pieces 

of evaluation should be integrated and understood comprehensively. However, it is hard to find 

a such comprehensive understanding of user behaviour and IS implementation success, 

especially in the health IT area. A more comprehensive understanding of the user behaviour 

and implementation success of eMMS can help Australian hospitals to increase HIT adoption, 

reduce user resistance, enhance IT assimilation, and thus gain operational efficiency and 

potentially provide a better service. This is the primary motivation of this whole thesis. 

1.3. Aim and Goal 

The overall goal of this study is to comprehensively understand the user behaviour of eMMS 

with multiple perspectives, such as user resistance, assimilation, changes in user perceptions, 

and so on. For each theoretical angle, the respective research objectives and research questions 

are described separately in the following subsections:  

1.3.1. User Resistance 

Drawing on health information technology and user resistance literature, a sub-study is 

attempted to understand the factors that influence clinician resistance to the implementation of 

health information technology in a mandatory setting. The primary research objective is to see 

if the drivers and facilitating factors in general user resistance are playing the same role or if 

some specific factors should be incorporated for the health sector. In this regard, the main 

research question in this user resistance study is "What are the factors and underlying 

mechanisms determining clinician resistance to using eMMS?”.  
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1.3.2. Change of User Perceptions over Time 

Many IS studies focus on initial user perceptions as drivers of initial IS success, but these 

perceptions may change over time. The research objective of another sub-study, the change of 

user perceptions over time, is to examine whether there is any difference in the drivers of IS 

success between the initial adoption stage and the initial assimilation stage. The primary 

research questions of this sub-study are as follows: (1) What are the factors driving clinician 

satisfaction and organisational benefits of eMMS in the initial adoption and assimilation stages? 

(2) How do user evaluations change over time? 

1.3.3. Assimilation 

The main objective of this part is to explore healthcare eMMS assimilation by different users 

and to understand the drivers of eMMS individual assimilation. This sub-study will see some 

organisational factors and cognitive factors studied in the literature, such as performance 

evaluation, job specification, direct supervisor, intrinsic motivation, perceived usefulness, and 

absorptive capacity.  

Therefore, the primary research questions of this sub-study are as follows: (1) What are the 

factors driving individual-level assimilation in eMMS? (2) How are the drivers different, if any, 

among different user groups? (3) What are the necessary and sufficient conditions (or 

combination of conditions) for individual eMMS assimilation? From the theoretical 

perspective, this sub-study will apply the concept - individual assimilation - in a healthcare 

context and verify if the drivers and facilitating factors are playing the same role. This sub-

study will also see if some specific actions should be developed for the medical and health 

sector to increase assimilation. 
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1.4. Contribution 

This study provides some theoretical implications and contributes to the body of knowledge, 

especially in health IS research. First of all, this study comes up with under-examined areas of 

user behaviour in HIT implementation through a systematic literature review and meta-analysis. 

Such rarely explored areas are deeply investigated with contextualised theoretical frameworks. 

As many scholars suggested that technology should be studied together with its social context 

(Boiney, 1998; Gopal and Prasad, 2000; Orlikowski and Iacono, 2001; Samhan, 2018), this 

study explains various types of user behaviour in a specific health setting. Such user behaviours 

(e.g. resistance, assimilation, and changes of perceptions) may be different when implementing 

the same technology in other contexts. More importantly, this study is among the first study 

that investigates individual assimilation, changes in perceptions, and clinician resistance to the 

mandatory implementation of health information technology in a health organisation.  

This research provides the hospital's management with some practical insights about the 

evaluation of eMMS, focusing on measuring user experience during the early and later stages. 

Moreover, this study also provides how to handle and mitigate clinician resistance when 

introducing eMMS. Last but not least, this study helps the management of hospitals to develop 

a strategy to achieve a higher level of assimilation with the drivers empirically verified in this 

study. 

1.5. Thesis Structure 

The rest of this thesis is organised as follows: In Chapter 2, the results of a preliminary literature 

review and the meta-analysis are discussed. With the research gaps derived from Chapter 2, 

related literature is extensively reviewed in Chapter 3. Chapter 4 discusses research methods, 
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including study context, data collection procedure, etc. In Chapter 5, a series of research 

hypotheses for clinician resistance to eMMS are tested, and their results are discussed. In 

Chapter 6, another set of hypotheses for the initial acceptance of eMMS is derived, and the 

results of hypothesis testing are discussed. Moreover, in comparison and contrast to this initial 

acceptance stage, perceptions of the later stage are statistically tested and explained. In Chapter 

7, a set of hypotheses for eMMS assimilation are derived and tested. In Chapter 8, the results 

of Chapter 7 are further analysed and discussed with a different methodology to get deeper 

insights from a different angle. Lastly, in Chapter 9, the whole thesis is summarised and 

concluded with the overall discussion and theoretical and practical implications of the results, 

including the limitations.  

1.6. Chapter Summary  

 

This chapter provides a brief overview and preview of the whole studies included in this thesis. 

Starting with why HIT is important, the motivation from some research problems in this HIT 

implementation area was discussed. For technology to contribute to organisational 

performance, it should be used by users, but in mandatory systems, all users should use the 

system. Therefore, it is not just a matter of simple use. In this regard, user behaviours from 

different perspectives, such as user resistance, satisfaction, assimilation, and changes of 

perceptions over time, were introduced as the primary research agendas of this thesis. The next 

chapter will discuss the meta-analysis and literature review related to these agendas.  
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Chapter 2. Preliminary Literature Review and Meta-Analysis 

 

2.1. Introduction 

While there is a large number of works focusing on how HIT has been accepted and used by 

users, a considerable portion of them deal with consumer-oriented HIT, such as healthcare apps 

for general people to engage in their own healthcare activities (Tao et al., 2020). Such 

consumer-oriented HITs are also worthwhile to be studied. However, eMMS is not a consumer-

oriented HIT but a healthcare provider-oriented HIT (PHIT). In addition, there is a fundamental 

difference in user behaviour between consumer-oriented HIT and PHIT, as most PHITs are 

mandatory to be used by the staff (Ammenwerth, 2019), whereas consumer-oriented HITs are 

voluntarily used. Moreover, there is a lack of recent meta-analysis studies focusing on 

healthcare provider-oriented HIT. Thus, this chapter is dedicated to a meta-analysis of the 

literature on user behaviour of PHIT. Before choosing a theoretical framework for a meta-

analysis, this chapter starts by looking at some seminal evaluation frameworks that are 

frequently used to evaluate information systems.  

2.2. HIT Evaluation Frameworks 

Many of HIT evaluation frameworks have been derived from general information system 

evaluation frameworks such as IS success model (DeLone and McLean, 1992), TAM (Davis, 

1989), Task-Technology Fit model (Goodhue and Thompson, 1995), and so on (Kim et al., 

2017). These seminal information systems evaluation frameworks were not developed with the 

same purposes or perspectives, so the focuses and outcomes of these frameworks are very 
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different from each other. Davis’s TAM (1989) is a user-oriented model which provides 

measurement scales for predicting user acceptance of information technology. In contrast, IS 

Success model (Delone and Mclean, 1992) presents some critical factors of IS success and tries 

to see the impacts of these factors as the indicators of IS success. Additionally, the Task-

Technology Fit model (Goodhue and Thompson, 1995) focuses on perceived performance 

impacts as an outcome and proposes user evaluation of fit between task and technology 

characteristics as the determinants.  

2.2.1. IS Success Model  

Delone and Mclean’s IS Success Model (1992, 2003) is originally composed of success factors 

such as system quality and information quality, which influence use, user satisfaction, and 

individual impacts, and presents organisational impacts as an ultimate outcome. This model 

has been updated and extended by the authors (Delone and Mclean, 2003) and some other 

researchers (Pitt et al., 1995; Petter and McLean, 2009) with the addition of service quality as 

another success factor and applied in the evaluation of various kinds of information systems. 

Another difference from the original model is that Delone and McLean (2003) suggested net 

benefits as an ultimate outcome, which can include all the “impact” measures such as individual 

impacts, organisational impacts, consumer impacts, and so on. Goodhue and Thompson 

(1995)’s outcome is individual impacts on their effectiveness, productivity, and performance, 

which can belong to Delone and McLean (2003)’s net benefits.  

Petter et al. (2008) conducted a qualitative literature review of 180 studies found in the 

academic literature from 1992 to 2007 dealing with some aspect of IS success. Six dimensions 

of the DeLone and McLean model (2003), such as system quality, information quality, service 

quality, use, user satisfaction, and net benefits, were used to analyse 90 empirical studies, and 
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the results were synthesised. A total of 15 pairwise associations between the success constructs 

were examined. Many different kinds of IS under a variety of conditions were considered, and 

the majority of relationships were reasonably supported, suggesting the value of the DeLone 

and McLean model (2003) when evaluating utilitarian IS. 

Moreover, the IS success model has been applied in many HIT studies and provides empirical 

support in HIT as well (Jen and Chao, 2008; Lian, 2017). In some HIT studies where IS success 

model was applied, authors have added variables to the original IS success model (Delone and 

Mclean, 1992) or updated IS success model (Delone and Mclean, 2003) to adapt it to the 

context of HIT better. Garcia-Smith and Effken (2013) developed the clinical information 

systems success model (CISSM) based on IS success model and UTAUT (Venkatesh et al., 

2003). This model was tested with the data from 234 registered nurses in four hospitals and 

significantly supported IS success model. Some recent HIT studies, such as Bitaraf et al. 

(2022), are based on this model (CISSM) and have provided empirical support. Some studies 

only used a part of the original or extended IS success model in their study. Kuo et al. (2018) 

showed that system quality, information quality, and service quality related to HIT have effects 

on physician satisfaction. Sebetci (2018) employed overall satisfaction of HIT as an ultimate 

outcome and added HIT compatibility as an antecedent for system quality and overall 

satisfaction of HIT. This study highlighted user satisfaction as one of the most important 

evaluations which allow information systems to succeed. 

2.2.2. Technology Acceptance Model 

TAM (Davis, 1989; Davis et al., 1989) has a long history and has been a widely used general 

information systems evaluation framework. TAM was based on the theory of reasoned action 

(TRA; Fishbein and Ajzen, 1975) to specify the causal relations between two beliefs and 
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attitude and behavioural intention, which will determine the user's acceptance of a new system. 

These two beliefs are perceived usefulness and perceived ease of use. TAM has also been 

applied in many evaluation studies of health information systems (Yu et al., 2016). The model 

was extended as TAM2 (Venkatesh and Davis, 2000) and further as UTAUT (Venkatesh et al., 

2003). In the original model, TAM (Davis, 1989; Davis et al., 1989) had a construct, attitude. 

This construct has not been used in the later model such as TAM2 (Venkatesh and Davis, 2000), 

UTAUT (Venkatesh et al., 2003), and TAM3 (Venkatesh and Bala, 2008) since the model 

without attitude is explained well and has more parsimony, especially in voluntary use of 

information systems (Brown et al., 2002). Attitude has two determinants in TAM, which are 

perceived usefulness and perceived ease of use. These two constructs are also antecedents of 

user acceptance. TAM emphasises human factors and the user's perspective, but this model 

provides a simplified analysis tool that primarily focuses on the user and technological factors 

(Yu et al., 2016). Specifically, the original TAM has the function-based view of the IT artefact 

and focuses on independent individuals’ voluntary use of IT (Abubakre et al., 2017; Al-

Natour and Benbasat, 2009). Thus, TAM is more appropriate in the case of personal IT use, 

such as online social networks, rather than for studying complex organisational technologies.  

TAM2 (Venkatesh and Davis, 2000) is an extended model of TAM and incorporates additional 

theoretical constructs which can be grouped by two main processes. One is social influence 

processes which include subjective norm, image, and voluntariness. The other is cognitive 

instrumental processes which include job relevance, output quality, result demonstrability, and 

perceived ease of use. TAM2 tried to understand the determinant of perceived usefulness and 

intention to use and how their influence changes over time with increasing system usage 

experience. More specifically, TAM2 showed that all five new antecedents, such as subjective 

https://www.emeraldinsight.com/doi/full/10.1108/ITP-09-2015-0217
https://www.emeraldinsight.com/doi/full/10.1108/ITP-09-2015-0217
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norm, image, job relevance, output quality, and result demonstrability, have a significant effect 

on perceived usefulness and that subjective norm has an effect on intention to use as well.  

Another significant extension or integration of technology acceptance and use theory is 

UTAUT (Venkatesh et al., 2003), which has reviewed, validated, and combined eight relevant 

existing user acceptance models. The eight models reviewed and compared are TRA (Theory 

of Reasoned Action; Fishbein and Ajzen, 1975), TAM, the motivational model (Davis et al., 

1992), the theory of planned behaviour (Ajzen, 1991), the model of PC utilisation (Thompson 

et al., 1991), the innovation diffusion theory (Rogers, 1995), a model integrating TAM and the 

theory of planned behaviour (Taylor and Todd, 1995a), and the social cognitive theory 

(Compeau and Higgins, 1995a). The unified theory is derived based on practical and theoretical 

similarities among the eight aforementioned models of technology acceptance and use. 

Constructs in UTAUT are also derived by merging conceptually similar constructs from eight 

models. Perceived ease of use in TAM has been integrated with other concepts, such as 

complexity (Thompson et al., 1991) and ease of use (Moore and Benbasat, 1991), to be further 

developed to effort expectancy in UTAUT (Venkatesh et al., 2003). Effort expectancy refers 

to the degree to which a system is easy to use, user-friendly, and understandable. Perceived 

usefulness in TAM has been modified to a broader meaning construct in UTAUT, performance 

expectancy. This construct also included some similar constructs such as extrinsic motivation 

(Davis et al., 1992), job-fit (Thompson et al., 1991), relative advantage (Moore and Benbasat, 

1991), and outcome expectations (Compeau and Higgins, 1995b; Compeau et al., 1999).  

Furthermore, UTAUT has more constructs, such as facilitating conditions and social influence, 

which are also derived by combining other similar root constructs from existing theories and 

literature. Facilitating conditions have been derived from concepts including perceived 
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behavioural control (Ajzen, 1991; Taylor and Todd, 1995a; 1995b), facilitating conditions 

(Thompson et al., 1991), and compatibility (Moore and Benbasat, 1991). Thus, the concept of 

facilitating conditions includes not only organisational support but also the technical 

infrastructure for using the system (Venkatesh et al., 2003). Social influence is defined as the 

extent to which other people’s belief has an influence on an individual’s perception (Venkatesh 

et al., 2003). This construct originally came from subjective norm in TRA (Fishbein and Ajzen, 

1975) and has been used widely with similar representations such as social factors (Thompson 

et al., 1991) and image (Moore and Benbasat, 1991). As UTAUT has both technology factors 

and social factors, it is more appropriate to study IT acceptance in organisational settings 

(Naranjo-Zolotov et al., 2019).   

Two of the most applied models in technology acceptance are TAM and UTAUT. Many studies 

showed that TAM and UTAUT could be successfully applied in predicting the acceptance 

behaviour in the healthcare context (Kim et al., 2019; Ammenwerth, 2019). Specifically, 

perceived usefulness and perceived ease of use are found to have significant effects on 

technology acceptance and use in healthcare settings (Lu et al., 2012; Tubaishat, 2018; 

Djamasbi et al., 2009). There are also some studies that successfully applied all four drivers of 

UTAUT in healthcare contexts (Kim et al., 2017; Kim et al., 2015; Hennington and Janz, 2007). 

However, there are some differences in the results of other studies depending on the type of 

information systems and the characteristics of the system users (Kim et al., 2015). Maillet et 

al. (2015) studied 616 nurses' satisfaction and actual use of EPR (Electronic Patient Record) 

from four hospitals. They found that only performance expectancy influences both satisfaction 

and actual use and that facilitating conditions and effort expectancy have no significant effect 

on actual use. 
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Summarising these findings, while TAM and UTAUT have been widely used general 

information systems evaluation frameworks, the findings in health care are quite dependent on 

the context of the study. That is why many authors added variables to the original TAM and 

UTAUT models or revised the survey instruments to better adapt to the context of health care.  

2.2.3. Task Technology Fit Model 

Goodhue and Thompson (1995) suggested the Task Technology Fit (TTF) model, which is in 

line with IS success model (Delone and Mclean, 1992) in the sense that both use and user 

satisfaction with the technology lead to individual performance impact. The TTF model also 

extends TAM in a way that employs user attitudes and beliefs to predict the utilisation of 

information systems. The TTF model asserts that information technology positively influences 

individual performance if it is well-utilised and is a good fit for the task it supports. It is also 

suggested that both task characteristics and technology characteristics have an effect on user 

evaluations of TTF model. This model tried to integrate two complementary research streams. 

One is utilisation focus research, and the other is task-technology fit focus research. An 

example of the former is TAM and its extended models, which are based on theories of attitudes 

and behaviour (Bagozzi, 1982; Fishbein and Ajzen, 1975). The latter has a relatively smaller 

number of researchers who suggested that TTF model has an effect on performance impacts.  

TTF model has been applied in the context of health IT as well. Ammenwerth et al. (2006) 

argued that TTF model missed one crucial aspect, the interaction between the user and the task. 

With this gap, they suggested FITT framework (Fit between Individuals, Task 

and Technology). The main assertion of FITT is that IT acceptance in a clinical environment 

is influenced by the fit between the attributes of the individual users (e.g., IT knowledge, 

motivation), attributes of the technology (e.g., usability, functionality, availability of 
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infrastructure), and attributes of the clinical tasks and processes (e.g. task complexity). While 

the original TTF model used the survey to test the model quantitatively, Ammenwerth et al. 

(2006) qualitatively analysed the interviews using FITT framework. In a recent systematic 

review of the TTF model (Spies et al., 2020), eight of the finally included 37 studies were 

health IT studies applying TTF model. Among these eight studies, three studies examined non-

clinicians perspectives on health IT (Sheehan et al., 2012; Ali et al., 2018; Wang and Lin, 2019), 

whereas the remaining five studies investigated clinicians' evaluation of health IT (Hsiao and 

Chen, 2012; Cady and Finkelstein, 2014; Chen et al., 2015; Pendharkar et al., 2001; Lepanto 

et al., 2011). As only a few studies (Wang and Lin, 2019; Hsiao and Chen, 2012; Pendharkar 

et al., 2001; Lepanto et al., 2011) quantitatively analysed the TTF model in the context of health 

IT, there is a lack of studies that provide empirical evidence to support TTF model in health 

IT, especially in healthcare providers' perspectives.  

As discussed so far, all three theoretical frameworks (IS success Model, TAM, and TTF model) 

are quite well applied in health contexts. Now it is necessary to discuss which theoretical 

framework should be further examined with a more systematic and extensive literature review, 

including meta-analysis. The following section will talk about the choice of a theoretical 

framework for the systematic review and meta-analysis.   

2.3. Choice of a Theoretical Framework for Meta-Analysis  

Among many general IS evaluation frameworks, TAM has become one of the most widely 

used evaluation frameworks in HIT as well as in general IS (Tao et al., 2020). Generally, TAM 

has been found to predict very well intention to use, the outcome variable, with explained 

variance up to 70%. However, all TAM relations are not supported in all studies. There is broad 

variation in the predicted effects in numerous studies with different types of users and systems 
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(King and He, 2006). Particularly in the health context, the results of applying TAM are 

inconsistent and inconclusive.  

Holden and Karsh (2010) showed that perceived ease of use was a significant factor of intention 

to use in only seven of 13 studies. In addition, social influence was found to be a significant 

factor of intention to use in only four of eight studies. This is because contextual factors in 

different environments were not considered, which have been found to be substantially 

significant in previous studies (McFarland and Hamilton, 2006). With inconsistent and even 

contradicting results of many studies, it is hard to generalise technology acceptance theory in 

the context of health. Thus, there needs to be a thorough systematic review of this area to 

classify and synthesise the existing evidence. Through such systematic review and further 

meta-analysis, different environmental dimensions and the relationship structure prescribed in 

the hypothesised model can be comprehensively considered and analysed (Beglaryan et al., 

2017).  

2.4. Method of Meta-Analysis 

2.4.1. Population  

Studies were chosen to be included in the analysis if they investigated populations who are 

healthcare professionals and work in a hospital. These healthcare professionals include doctors, 

nurses, pharmacists, and other healthcare workers such as radiologists, physiotherapists, speech 

pathologists, midwives, and so on. As TAM is widely used to predict behavioural intention of 

potential users to use a certain technology, there are many HIT studies for the purpose of 

predicting non-users intention to use HIT in the future. However, such studies should be 
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distinguished from the studies with actual PHIT users. Only studies with actual PHIT users as 

a population are included in this meta-analysis. 

2.4.2. Technology 

Technologies included in the analysis are various types of hospital information systems such 

as electronic health record (EHR) or electronic medical record (EMR), computerised physician 

order entry (CPOE), and so on. These PHITs should be specifically developed and 

implemented for the clinical purpose only. Moreover, such PHITs should be actually 

implemented in the hospital, so some studies dealing with a conceptual system or a prototype, 

not fully implemented or functioning yet, are excluded. For example, some health mobile apps 

installed and used in personal smartphones are not included as they were not implemented at 

the hospital (organisational) level.  

2.4.3. Search Strategy 

Search terms were developed to comprehensively understand the existing literature for 

technology acceptance or adoption models used in healthcare settings. The concepts of 

resistance, implementation, and assimilation, which are closely related to technology 

acceptance, were combined with technology acceptance or technology adoption using the 

Boolean operator of AND. Some names of specific health information systems, such as EHR, 

CPOE, and eMMS, were also included as search terms. The search was conducted using two 

databases, the Web of Science database and Scopus, in June 2021. The Web of science was 

selected as it includes most journals of high quality. Scopus was selected to complement more 

high-quality publications, such as conference papers other than journals in the Web of Science. 

The search string in the Web of Science is as follows: 
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(technology near/1 acceptance or IT near/1 acceptance or IS near/1 acceptance or technology 

near/1 adoption or IT near/1 adoption or IS near/1 adoption or system* near/1 acceptance or 

system* near/1 adoption or implementation or resistance or assimilation) AND (acceptance 

near/0 model or adoption near/0 model or UTAUT) AND ((medication) or (EHR) or (CPOE) 

or (EMM) or (medical) or (hospital) or (electronic health) or clinic*) 

Scopus database has different truncation symbols from those of the Web of Science database, 

but the same logic and search terms were used in Scopus as follows: 

(( technology W/1 acceptance) or (IT W/1 acceptance) or (IS W/1 acceptance) or (technology 

W/1 adoption) or (IT W/1 adoption) or (IS W/1 adoption) or (system* W/1 acceptance) or 

(system* W/1 adoption) or implementation or assimilation) AND ( (acceptance W/0 model) or 

(adoption W/0 model) or UTAUT) AND ((medication) or (EHR) or (CPOE) or (EMM) or 

(medical) or (hospital) or clinic*) 

With the search terms above, initially, 1,858 studies were retrieved in total from two major 

databases. For screening 1,858 studies, the inclusion and exclusion criteria are set to meet the 

research goal of this study. Table 2.1 below shows the points used as the inclusion and 

exclusion criteria in the screening process.  
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Inclusion Criteria Exclusion Criteria 

The study is within four types: journal 

articles, conference papers, book chapters, 

and PhD. Dissertation 

The study type is a review, position paper, 

editorial, etc. 

The study should be issued only in English Not issued in English 

The study's objective is associated with the 

utilisation of Technology Acceptance Model 

(TAM), its extensions, modifications or 

integrated model based on TAM within the 

healthcare field. 

The study's objective is related to the 

adoption or acceptance of technology but not 

in the healthcare domain. 

The technology in the study is an information 

system used in the hospital setting. A clear 

declaration for the studied technology 

General technology rather than IT or just 

hardware (IT device only) or internet use 

only 

The studied user groups are healthcare 

professionals (nurses, doctors, pharmacists) 

The studied user groups are the general 

public or patients who are not users of 

hospital information systems. 

The hypotheses are well-defined and 

empirically examined 

The developed hypotheses are not clear, 

examined through a qualitative approach, or 

even were not examined at all 

The unit of analysis is an individual Unit of analysis is an organisation  

Table 2.1 Inclusion and Exclusion Criteria 
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With these inclusion and exclusion criteria above, screening studies from two databases were 

conducted, as shown in PRISMA flow diagram of Figure 2.1 below.  

 

Figure 2.1 PRISMA Flow Diagram 

As there are a lot of variations across studies in the names of constructs from TAM and its 

extended model, the constructs which represent the same concepts were classified as the same 

construct, and the names were standardised based on the original naming of TAM and its 

extended models. For example, the standardised construct ‘perceived usefulness of PHIT’ 

basically means the degree to which users feel that the system is useful, which further means 

performance expectancy in UTAUT, the degree to which users think that this system helps 

their work and performance. Moreover, another construct, perceived ease of use of PHIT, is 

the degree to which users feel that using the system would be free of effort, which includes the 
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concept of effort expectancy of UTAUT. The construct, facilitating conditions, is “the degree 

to which an individual believes that an organisational and technical infrastructure exists to 

support use of the system” (Venkatesh et al., 2003, p.453). In other words, facilitating 

conditions are similar to organisational supports, which means that users can get help or 

guidance provided by the organisation in using the system. Other studies used similar 

constructs, such as organisational support and technical infrastructure, which are standardised 

into facilitating conditions in this study. Table 2.2 shows the classification and standardisation 

of different naming of constructs.  

Standardised 

Name 
Meaning of Concept 

Variations in 

Studies 

Perceived 

Usefulness of 

PHIT 

The degree to which a healthcare professional 

believes that using a particular PHIT would enhance 

his or her job performance (Davis et al., 1989). 

Perceived 

usefulness, 

performance 

expectancy 

Perceived Ease 

of Use of PHIT 

The degree to which a healthcare professional 

believes that using PHIT would be free of effort 

(Davis et al., 1989) 

Perceived ease of 

use, effort 

expectancy 

Social Influence 

among 

healthcare 

professionals 

The degree to which an individual healthcare 

professional perceives that important other 

healthcare professionals believe he or she should use 

the new PHIT (Venkatesh et al., 2003) 

Social influence, 

Subjective Norm 

Facilitating 

Conditions in 

hospitals 

The degree to which an individual healthcare 

professional believes that an organisational and 

technical infrastructure exists to support use of PHIT 

(Venkatesh et al., 2003). 

Facilitating 

conditions, 

Organisational 

support, 

Technical 

Infrastructure 

Computer Self 

efficacy 

The degree to which an individual healthcare 

professional believes that he or she has the ability to 

perform a specific task/job using the computer 

(Compeau and Higgins, 1995a, 1995b) 

Computer Self 

efficacy, Self-

efficacy 

Computer 

Anxiety 

The degree of an individual’s apprehension, or even 

fear, when she/he is faced with the possibility of 

using computers (Compeau et al., 1999) 

Computer 

Anxiety, Anxiety 

Security of 

PHIT 

The degree to which an individual healthcare 

professional believes that the information in PHIT is 

secure (Mijin et al., 2019) 

Security, System 

Security 

Personal 

Innovativeness 

The healthcare professional's propensity and 

willingness to explore and examine new things, such 

Personal 

innovativeness 
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as new technologies and innovations (Agarwal and 

Prasad, 1998) 

Compatibility The degree to which PHIT is perceived as being 

consistent with existing values, needs, and 

experiences of potential adopters (Moore and 

Benbasat, 1991). 

Compatibility, 

Perceived 

compatibility, 

System 

compatibility 

Relative 

Advantage 

The degree to which using PHIT is perceived as 

being better than using its precursor (Moore and 

Benbasat, 1991). 

Relative 

advantage 

Perceived Risks The degree to which an individual healthcare 

professional perceives possible risks related to using 

PHIT (Escobar-Rodriguez et al., 2012). 

Perceived risks 

Trust The degree to which an individual healthcare 

professional believes that using PHIT is free of 

privacy and security threats (Ong et al., 2004). 

Perceived 

credibility, Trust 

Training Healthcare professionals' perception of the training 

programs on PHIT use before its introduction and 

during its operation period (Aggelidis and 

Chatzoglou, 2009). 

Training 

Attitude An individual healthcare professional's overall 

affective reaction to using PHIT (Venkatesh et al., 

2003) 

Attitude, Attitude 

toward use, 

Attitude toward 

using technology 

Behavioural 

Intention 

The degree to which an individual healthcare 

professional intends to use PHIT (Davis et al., 1989) 

Behavioural 

intention, 

intention to use 

Actual Use The degree to which an individual healthcare 

professional actually uses PHIT. 

Use, Actual Use, 

Use behaviour 

Table 2.2 Classification and Standardisation of Constructs in the Studies 

Studies that met the inclusion criteria were subject to data extraction for the final analysis. The 

following requirements adapted from Ma and Liu (2004) were used as checkpoints for studies 

to be finally included: 

1) Empirical testing of a model for technology acceptance or adoption 

2) Reported sample size 

3) Reported hypothesised correlation coefficients between constructs of the model or 

other values such as t-value, which can be converted to a Pearson's R effect size.  
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2.5. Analysis 

Seventy-seven studies which passed the inclusion criteria were included in the final analysis. 

Table 2.3 shows the summarised characteristics of these studies.   

No Author Population 
Study 

Model 
Technology 

Sample 

Size 

1 Abdekhoda and 

Salih, 2017 

Physician UTAUT PACS 163 

2 Adenuga et al., 

2017 

Physician, 

Nurse 

UTAUT Telemedicine 252 

3 Aggelidis and 

Chatzoglou, 2009 

Healthcare 

professional 

Extended 

TAM 

Hospital IS 283 

4 Al-Adwan and 

Berger, 2015 

Physician Extended 

TAM 

HER 222 

5 Alsharo et al., 

2021 

Healthcare 

professional 

TAM National Health IS 

(EHR) 

92 

6 Alsharo et al., 

2021 

Healthcare 

professional 

TAM National Health IS 

(EHR) 

113 

7 Alsharo et al., 

2020 

Healthcare 

professional 

TAM National Health IS 

(EHR) 

293 

8 Agleh et al., 2021 Physician Extended 

TAM 

EMR 53 

9 Barzegari et al., 

2021 

Healthcare 

professional 

UTAUT Hospital IS 400 

10 Barzeka et al., 

2019 

Nurse Extended 

TAM 

Hospital IS 325 

11 Chang et al., 2007 Physician UTAUT CDSS 115 

12 Chang et al., 2017 Anaesthetist TAM APEC support 

system 

14 

13 Chi et al., 2020 Healthcare 

professional 

Extended 

TAM 

Disability 

Determination 

System 

252 

14 Chow et al., 2012 Nurse Extended 

TAM 

Hospital IS 202 

15 Chung et al., 2016 Nurse Extended 

TAM 

PHR 635 

16 Egea and 

Gonzalez 

Healthcare 

professional 

Extended 

TAM 

HER 254 

17 Engin and Gurses, 

2019 

Healthcare 

professional 

UTAUT Hospital IS 392 

18 English et al., 

2017 

Pharmacist Extended 

UTAUT 

CDSS 25 
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19 Escobar-

Rodriguez et al., 

2012 

Nurse, Doctor Extended 

TAM 

EPAMMS (eMMS) 209 

20 Escobar-

Rodriguez and 

Romero-Alonso, 

2013 

Nurse Extended 

TAM 

EPAMMS 

(eMMS) 

118 

21 Fleming et al., 

2014 

Emergency 

Physician 

TAM Prescription 

Monitoring Program 

18 

22 Han et al., 2006 Physician Extended 

TAM 

Mobile Medical IS 146 

23 Handayani et al., 

2017 

Healthcare 

professional 

Extended 

TAM 

Hospital IS 1,983 

24 Hewitt, 2010 Healthcare 

professional 

Extended 

TAM 

HER 71 

25 Ho et al., 2020 Nurse Extended 

TAM 

Care Plan System 222 

26 Holtz and Krein, 

2011 

Nurse UTAUT EMR 113 

27 Hoque et al., 2016 Physician Extended 

UTAUT 

e-Health 203 

28 Hossain et al., 

2019 

Physician Extended 

UTAUT 

HER 249 

29 Hsiao and Chen, 

2016 

Physician Extended 

TAM 

Computerized 

Clinical Practice 

Guidelines 

238 

30 Hsu and Wu, 2017 Nurse Extended 

TAM 

Nursing IS 158 

31 Huang et al., 2014 Physician Extended 

TAM 

EMR 252 

32 Hung et al., 2013 Physician Extended 

TAM 

EMR 217 

33 Hwang et al., 2019 Physician Extended 

TAM 

EMR 115 

34 Ibrahim et al., 

2019 

Nurse Extended 

UTAUT 

Electronic 

Documentation 

System 

217 

35 Ifinedo, 2016 Healthcare 

professional 

Extended 

TAM 

Hospital IS 227 

36 Ifinedo, 2018 Nurse Extended 

TAM 

Hospital IS 197 

37 Ilie et al., 2009 Physician Extended 

TAM 

EMR 199 

38 Jahanbakhsh et al., 

2018 

Physician UTAUT PACS 45 

39 Kalayou et al., 

2020 

Healthcare 

professional 

Extended 

TAM 

e-Health 384 
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40 Kim et al., 2015 Healthcare 

professional 

Extended 

UTAUT 

m-EMR 449 

41 Kissi et al., 2020 Healthcare 

professional 

Extended 

TAM 

Telemedicine 543 

42 Klingberg et al., 

2020 

Healthcare 

professional 

Extended 

TAM 

m-Health 59 

43 Koceska et al., 

2020 

Healthcare 

professional 

Extended 

TAM 

m-monitoring 

system 

30 

44 Kuo et al., 2013 Nurse Extended 

TAM 

m-EMR 665 

45 Lai and Li, 2010 Orthopedic 

Physician 

Extended 

TAM 

Computer Assistance 

Orthopedic Surgery 

115 

46 Lin et al., 2012 Physician Extended 

TAM 

EMR 115 

47 Lin, 2015 Nurse Extended 

TAM 

Hospital IS 261 

48 Lin et al., 2014 Healthcare 

professional 

Extended 

TAM 

RFID CIS 177 

49 Lin et al., 2016 Nurse Extended 

TAM 

NIS 245 

50 Liu and Lee, 2018 Pharmacist Extended 

TAM 

PharmaCloud 179 

51 Ljubicic et al., 

2020 

Healthcare 

professional 

Extended 

UTAUT 

Health IS 105 

52 Lu et al., 2012 Nurse Extended 

TAM 

Hospital IS 277 

53 Lulin et al., 2020 Nurse UTAUT Hospital IS 

(HEIMS) 

660 

54 Markam et al., 

2018 

Midwife UTAUT Integrated Antenatal 

Care 

100 

55 Melas et al., 2011 Healthcare 

professional 

Extended 

TAM 

CIS 604 

56 Hailemariam and 

Garfield, 2016 

Healthcare 

professional 

Extended 

UTAUT 

Telemedicine 205 

57 Mijin et al., 2019 Healthcare 

professional 

Extended 

TAM 

EMR 209 

58 Al-Hadban, 2016 Healthcare 

professional 

Extended 

UTAUT 

Health IS 551 

59 Moores, 2012 Healthcare 

professional 

Extended 

TAM 

Clinical 

Management System 

346 

60 Nadri et al., 2018 Healthcare 

professional 

TAM2 Hospital IS 202 

61 Noh et al., 2016 Healthcare 

professional 

Extended 

TAM 

EMR 208 

62 Ozdemir-Gungor 

and Camgoz-

Aqdag, 2018 

Healthcare 

professional 

Extended 

TAM 

Breast Tumor 

Registry System 

99 
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63 Phichitchaisopa 

and Naenna, 2013 

Healthcare 

professional 

Extended 

UTAUT 

HIT 400 

64 Phillips-Wren et 

al., 2019 

Nurse Extended 

TAM 

CDSS 293 

65 Sallehudin et al., 

2019 

Military 

medical 

personnel 

Extended 

UTAUT 

Military HER 63 

66 Saragih et al., 

2020 

Healthcare 

professional 

Extended 

TAM 

EMR 46 

67 Sarlan et al., 2012 Healthcare 

professional 

Extended 

TAM 

CIS 252 

68 Sharifian et al., 

2014 

Nurse UTAUT Hospital IS 350 

69 Shiferaw and 

Mehari, 2019 

Physician, 

Nurse 

Extended 

UTAUT 

EMR 396 

70 Smith et al., 2014 Physician Extended 

TAM 

m-CPOE 75 

71 Song et al., 2015 Nurse Extended 

TAM 

Bar Code 

Medication 

Administration 

160 

72 Tubaishat, 2018 Nurse TAM HER 1,539 

73 Vanneste et al., 

2013 

Healthcare 

professional 

Extended 

UTAUT 

InterRAI 282 

74 Venkatesh et al., 

2011a 

Physician UTAUT EMR 141 

75 Venugopal et al., 

2018 

Healthcare 

professional 

UTAUT EHR, Telemedicine 568 

76 Vichitkraivin and 

Naenna, 2021 

Healthcare 

professional 

Extended 

UTAUT 

Robot 466 

77 Zhou et al., 2019 Nurse UTAUT Hospital IS(HEIMS) 660 

Table 2.3 Summary of Studies 

 

The next step is to decide which model to choose for conceptualising meta-analysis. There are 

two models to estimate the combined effect of a population in a meta-analysis: fixed- and 

random-effect models (Hedges, 1992; Hedges and Vevea, 1998; Hunter and Schmidt, 2000). 

The fixed-effect model assumes the same effect across studies, meaning that studies are 

sampled from the same population with a fixed average effect (Hunter and Schmidt, 2000). 

Consequently, the effect sizes of each sample should be homogeneous. In contrast, the random-

effect model assumes that the average effect size in the population varies randomly from study 
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to study: studies in a meta-analysis come from populations that have different average effect 

sizes, so population effect sizes can be thought of as being sampled from a 'super-population' 

(Hedges, 1992). In this case, the effect sizes should be heterogeneous because they come from 

populations in which the average effect sizes are varying. 

Another difference between these two models is the type of inferences to make (Hedges and 

Vevea, 1998). Fixed-effect models are appropriate for inferences that extend only to the studies 

included in the meta-analysis (conditional inferences). In contrast, random-effects models 

allow inferences that generalise beyond the studies included in the meta-analysis 

(unconditional inferences). 

The goal of this meta-analysis is to generalise technology acceptance theories in the context of 

health beyond the studies in this meta-analysis. Also, as this meta-analysis includes studies 

from different countries, various technologies, different user types, and so on, the effect sizes 

are likely to be heterogeneous. Thus, the random effect model is considered to be more 

appropriate for this meta-analysis. 

With the random effect model in mind, the next step is to decide which method to use. Mainly, 

there are two methods widely used, Hunter and Schmidt's (2004) method and Hedges and 

colleagues’ method (Hedges and Olkin, 1985; Hedges and Vevea, 1998). While both methods 

have some relative merits and demerits to each other, Hedges and Vevra (1998) method was 

chosen for this meta-analysis, as it controls the Type I error better than the Hunter-Schmidt 

method when 20 or more studies were included (Field and Gillett, 2010). 

This meta-analysis tried to include every relationship from TAM and its extended models, but 

there are not many studies that include relationships from TAM2 (Venkatesh and Davis, 2000) 
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and TAM3 (Venkatesh and Bala, 2008). However, there are many variations of TAM and 

UTAUT amongst 77 studies, which added new constructs or relations. Even though the Type 

I error rate may not be controlled when 15 or fewer studies were included in the meta-analysis 

(Field and Gillett, 2010), the relationships with at least two studies were initially selected for 

this meta-analysis to make sure all interesting research findings are present. The hypotheses 

finally included for analysis are as follows:  

Hypothesis 2.1(H2.1) Perceived Usefulness of PHIT (PU) has a significant positive effect on 

healthcare professionals' behavioural intention to use PHIT (BI). 

Hypothesis 2.2(H2.2) Perceived Ease of Use of PHIT (EU) has a significant positive effect on 

healthcare professionals' behavioural intention to use PHIT (BI). 

Hypothesis 2.3(H2.3) Social Influence among healthcare professionals (SI) has a significant 

positive effect on healthcare professionals' behavioural intention to use PHIT (BI). 

Hypothesis 2.4(H2.4) Facilitating Conditions in hospitals (FC) have a significant positive 

effect on healthcare professionals' behavioural intention to use PHIT (BI). 

Hypothesis 2.5(H2.5) Perceived Usefulness of PHIT (PU) has a significant positive effect on 

healthcare professionals' attitudes toward PHIT (ATT). 

Hypothesis 2.6(H2.6) Perceived Ease of Use of PHIT (EU) has a significant positive effect on 

healthcare professionals' attitudes toward PHIT (ATT). 

Hypothesis 2.7(H2.7) Healthcare professionals' attitude toward PHIT (ATT) has a significant 

positive effect on healthcare professionals' behavioural intention to use PHIT (BI). 

Hypothesis 2.8(H2.8) Facilitating conditions in hospitals (FC) have a significant positive 

effect on healthcare professionals’ actual use of PHIT (USE). 

Hypothesis 2.9(H2.9) Healthcare professionals' behavioural intention to use PHIT (BI) has a 

significant positive effect on healthcare professionals' actual use of PHIT (USE). 
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Hypothesis 2.10(H2.10) Perceived Ease of Use of PHIT (EU) has a significant positive effect 

on Perceived Usefulness of PHIT (PU). 

Hypothesis 2.11(H2.11) Healthcare professionals' Computer Self Efficacy (SE) has a 

significant positive effect on healthcare professionals' behavioural intention to use PHIT (BI). 

Hypothesis 2.12(H2.12) Healthcare professionals' Computer Anxiety (ANX) has a significant 

negative effect on healthcare professionals' behavioural intention to use PHIT (BI). 

Hypothesis 2.13(H2.13) Compatibility of HIT (COM) has a significant positive effect on 

Perceived Usefulness of PHIT (PU).  

Hypothesis 2.14(H2.14) Security of PHIT (SEC) has a significant positive effect on Perceived 

Usefulness of PHIT (PU). 

Hypothesis 2.15(H2.15) Healthcare professionals' Personal Innovativeness (PI) has a 

significant positive effect on behavioural intention to use PHIT (BI). 

Hypothesis 2.16(H2.16) Compatibility of PHIT (COM) has a significant positive effect on 

healthcare professionals' behavioural intention to use PHIT (BI). 

Hypothesis 2.17(H2.17) Relative Advantage of PHIT (RA) has a significant positive effect on 

Perceived Usefulness of PHIT (PU). 

Hypothesis 2.18(H2.18) Perceived Trust in PHIT (TRU) has a significant positive effect on 

healthcare professionals' attitudes toward PHIT (ATT). 

Hypothesis 2.19(H2.19) Perceived Risk of PHIT (PR) has a significant negative effect on 

Perceived Usefulness of PHIT (PU).  

Hypothesis 2.20(H2.20) Perceived Risk of PHIT (PR) has a significant negative effect on 

Perceived Ease of Use of PHIT (EU). 

Hypothesis 2.21(H2.21) Healthcare professionals' computer Anxiety (ANX) has a significant 

positive effect on healthcare professionals' attitudes toward PHIT (ATT). 

Hypothesis 2.22(H2.22) Training on PHIT (TRA) has a significant positive effect on Perceived 



32 

 

Usefulness of PHIT (PU).  

Hypothesis 2.23(H2.23) Training on PHIT (TRA) has a significant positive effect on Perceived 

Ease of Use of PHIT (EU). 

In total, twenty-three hypotheses have been derived, and a conceptual model which 

encapsulates all these hypothesised relationships is presented in Figure 2.2 below.   

 

Figure 2.2 Conceptual Model for Evidence Synthesis 

Table 2.4 below shows what and how many studies are included in the meta-analysis for each 

hypothesised relationship and total sample size.  

Hypothesis Relationship K N ID of Papers 

H2.1 PU-BI 63 18,978 1~6, 8~13, 15~19, 21~32, 34, 37~39, 41, 

43~51, 53~56, 58, 60~63, 65, 66, 68~76 

H2.2 EU-BI 54 17,534 1~4, 8~13, 15~19, 21~23, 25~29, 34, 37~39, 

41, 44, 45, 47~51, 53~56, 58, 60~63, 65, 66, 

68, 70~76 
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H2.3 SI-BI 36 9,493 1~4, 8, 9, 11, 15, 17, 18, 22, 25, 26~29, 31, 

34, 36, 38, 40, 45, 50, 51, 54, 58, 60, 63, 65, 

67, 68, 73~77 
H2.4 FC-BI 17 4,206 2, 3, 27, 28, 34, 36, 38, 40, 45, 51, 54, 65, 67, 

68, 73, 77, 39 

H2.5 PU-ATT 23 5,817 5~7, 10, 14~16, 20, 24, 31~33, 35, 39, 40, 

42, 43, 52, 55, 57, 59, 64, 67 

H2.6 EU-ATT 23 5,817 5~7, 10, 14~16, 20, 24, 31~33, 35, 39, 40, 

42, 43, 52, 55, 57, 59, 64, 67 

H2.7 ATT-BI 22 5,031 3, 5, 6, 10, 15, 16, 21, 24, 29, 31~35, 37, 40, 

42, 43, 55, 62, 67, 73 

H2.8 FC-USE 13 4,513 1, 9, 11, 17, 27, 28, 56, 58, 63, 74~77 

H2.9 BI-USE 16 6,131 1, 9~11, 24, 27, 28, 35, 41, 53, 58, 65, 74~77 

H2.10 EU-PU 12  2,379 70, 66, 61, 57, 49, 41, 32, 30, 16, 13, 6, 42 

H2.11 SE-BI 6 524 73, 65, 50, 3, 15, 31 

H2.12 ANX-BI 3 890 73, 10, 3 

H2.13 COM-PU 4 685 19, 57, 61, 42 

H2.14 SEC-PU 2 417 57, 61 

H2.15 PI-BI 3 1,003 27, 28, 58 

H2.16 COM-BI 2 697 22, 58 

H2.17 RA-PU 2 262 8, 57 

H2.18 TRU-ATT 2 889 15, 16 

H2.19 PR-PU 2 426 19, 32 

H2.20 PR-EU 2 426 19, 32 

H2.21 ANX-ATT 2 342 3, 42 

H2.22 TRA-PU 2 534 10, 19 

H2.23 TRA-EU 3 817 3, 10, 19 

Table 2.4 Studies Included in Hypothesised Relationships 

The next step is calculating the effect size from the collected studies. The effect size is a 

standardised measure of the observed effect that can be used to compare variables across 

studies. Among the widely used effect size variables, Pearson's correlation coefficient r has 
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been chosen for this meta-analysis as it is more appropriate for the purpose of this meta-analysis 

than other variables such as Cohen (2013)'s d and odds ratio (OR). This meta-analysis uses 

Fisher's Z equations to convert correlations to standardised estimates of r. Then Hedges and 

Vevra's (1998) method was conducted using SPSS syntax files provided by Field and Gillett 

(2009). Table 2.5 below shows the results of this analysis, including the homogeneity test. 

Relationship K N 
Effect 

Value(r) 

Confidence 

Interval 

(95%) 

Two-Tailed 

Test 

Homogeneity 

Test 

Lower 

limit 

 

Upper 

Limit 

z-

value 

p-

value 

Q p-

value 

PU-BI 63 18,978 0.515 0.453 0.573 13.612 0.000 1825.2 0.000 

EU-BI 54 17,534 0.430 0.356 0.499 10.316 0.000 1625.0 0.000 

SI-BI 36 9,493 0.376 0.296 0.450 8.581 0.000 651.3 0.000 

FC-BI 17 4,206 0.400 0.292 0.498 6.771 0.000 246.5 0.000 

PU-ATT 23 5,817 0.664 0.567 0.742 10.023 0.000 775.6 0.000 

EU-ATT 23 5,817 0.563 0.458 0.652 8.799 0.000 637.8 0.000 

ATT-BI 22 5,031 0.631 0.497 0.736 7.374 0.000 1010.0 0.000 

FC-USE 13 4,513 0.334 0.193 0.462 4.466 0.000 314.4 0.000 

BI-USE 16 6,131 0.520 0.442 0.590 11.105 0.000 202.1 0.000 

EU-PU 12 2,379 0.657 0.557 0.739 9.642 0.000 160.4 0.000 

SE-BI 6 524 0.600 0.341 0.774 4.028 0.000 226.1 0.000 

ANX-BI 3 890 -0.357 -0.527 -0.160 3.447 0.001 20.7 0.000 

COM-PU 4 685 0.743 0.546 0.862 5.445 0.000 58.4 0.000 

SEC-PU 2 417 0.589 0.522 0.648 13.694 0.000 0.054 0.816 

PI-BI 3 1,003 0.378 0.252 0.491 5.582 0.000 8.914 0.012 

COM-BI 2 697 0.481 0.399 0.556 10.038 0.000 1.472 0.225 

RA-PU 2 262 0.363 0.252 0.464 6.007 0.000 0.126 0.723 

TRU-ATT 2 889 0.834 -0.251 0.990 1.616 0.106 397.4 0.000 

PR-PU 2 426 -0.071 -0.297 0.162 0.596 0.551 6.005 0.014 

PR-EU 2 426 -0.222 -0.746 0.472 0.599 0.549 59.63 0.000 

ANX-ATT 2 342 0.078 -0.447 0.564 0.275 0.783 15.246 0.000 

TRA-PU 2 534 0.412 0.338 0.480 10.054 0.000 0.251 0.616 

TRA-EU 3 817 0.297 0.210 0.379 6.476 0.000 3.555 0.169 

Table 2.5 Results of Meta-Analysis 

As can be seen in table 2.5, nine relationships (PU-BI, PU-ATT, EU-ATT, ATT-BI, BI-USE, 

EU-PU, SE-BI, COM-PU, and SEC-PU) have large effect sizes, and another nine relationships 

(EU-BI, SI-BI, FC-BI, FC-USE, ANX-BI, PI-BI, COM-BI, RA-PU, and TRA-PU) have 
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medium effect sizes (Cohen, 2013). Only one relationship (TRA-EU) has a small effect size, 

and the remaining four relationships (TRU-ATT, PR-PU, PR-EU, and ANX-ATT) have no 

statistically significant effects. Based on homogeneity tests in table 2.4, there was considerable 

variation in effect sizes overall except for five relationships (SEC-PU, COM-BI, RA-PU, TRA-

PU and TRA-EU). Figure 2.3 shows a synthesised conceptual model based on evidence 

synthesis.  

 

Figure 2.3 Synthesised Conceptual Model Based on the Evidence Synthesis 

The next step is to see whether there is a publication bias in the results of the meta-analysis 

above. The simplest and most widely used estimate of publication bias is Rosenthal’s Fail-Safe 

N (1979). Table 2.6. shows the output for Fail-Safe N analysis that represent the number of 

unpublished studies required to turn a significant population effect size estimate into a non-

significant one. Rothstein et al. (2006) provided a guideline that if the Fail-Safe N was smaller 

than 5K + 10, then there should be a concern about publication bias. As can be seen in Table 

6, the Fail-Safe N values for twenty out of twenty-three relationships were larger than the 5K 
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+ 10 recommended thresholds. The Fail-Safe N values for three relationships (PR-PU, PR-EU, 

and ANX-ATT) were less than the 5K+10, but all of such relationships are statistically 

insignificant. Thus, it can be considered that there is no publication bias in the results of all 

significant relationships.   

Relationship K Fail-Safe N Publication Bias 

PU-BI 63 100,892 No 

EU-BI 54 60,185 No 

SI-BI 36 17,347 No 

FC-BI 17 3,928 No 

PU-ATT 23 28,051 No 

EU-ATT 23 18,232 No 

ATT-BI 22 21,749 No 

FC-USE 13 2,404 No 

BI-USE 16 8,510 No 

EU-PU 12 6,089 No 

SE-BI 6 1,598 No 

ANX-BI 3 132 No 

COM-PU 4 712 No 

SEC-PU 2 137 No 

PI-BI 3 167 No 

COM-BI 2 127 No 

RA-PU 2 23 No 

TRU-ATT 2 661 No 

PR-PU 2 0 Yes 

PR-EU 2 13 Yes 

ANX-ATT 2 -2 Yes 

TRA-PU 2 73 No 

TRA-EU 3 80 No 

Table 2.6 Results of Fail-Safe N Analysis 

However, as the Fail-Safe N has been criticised for its dependence on significance testing, 

sensitivity analysis was employed to supplement the Fail-Safe N. Vevea and Woods’ (2005) 

sensitivity analysis provides the adjusted parameter estimates, which are the values of the 

population effect size estimate corrected for four different selection bias models. The four 

different selection bias models represent a range of situations differing in the extent and form 

of the selection bias. Vevea and Woods’ (2005) sensitivity analysis was conducted using a 
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program written in R and provided by Field and Gillett (2009) for assessing the vulnerability 

of effect-size estimates to publication bias. This program investigates the impact 

of moderate and severe levels of bias. Effect-size estimates may be considered robust to the 

extent that they would be relatively unaffected. 

Table 2.7 shows the results of Vevea and Woods’ (2005) sensitivity analysis for the random 

effect model. The unadjusted population effect size estimate (as r) is first given for each 

relationship. These values correspond approximately to the values calculated from the previous 

SPSS analysis in Table 2.5. However, the important thing in terms of interpretation is how the 

population effect size estimate changes under the different selection bias models. For all 

significant relationships in Table 2.4, the population effect size estimates drop only by at most 

0.04 under both moderate one- and two-tailed selection bias. Even applying a severe selection 

bias model, most population effect size estimates drop only by less than 0.07 except FC-USE 

(drops by 0.14). As such, it is concluded that the strong effects of PU-ATT, EU-ATT, ATT-BI, 

BI-USE, EU-PU, SE-BI, COM-PU, and SEC-PU are not compromised even when applying 

corrections for severe selection bias. Only the effect of PU-BI can be changed to a medium 

effect size (between 0.3 and 0.5; Cohen, 2013) in case of severe selection bias. Most medium 

effects of EU-BI, SI-BI, FC-BI, ANX-BI, PI-BI, COM-BI, RA-PU, and TRA-PU are not 

compromised either. Only the effects of FC-USE and TRA-EU can be changed to a small effect 

size (between 0.1 and 0.3; Cohen, 2013) when considering moderate or severe selection bias.  
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Relationship 

Unadjusted 

Parameter 

Estimates 

Moderate 

One-Tailed 

Selection 

Severe One-

Tailed 

Selection 

Moderate 

Two-Tailed 

Selection 

Severe 

Two-Tailed 

Selection 

PU-BI 0.515 0.499 0.481 0.507 0.498 

EU-BI 0.431 0.407 0.377 0.420 0.408 

SI-BI 0.376 0.348 0.309 0.364 0.351 

FC-BI 0.400 0.380 0.357 0.391 0.380 

PU-ATT 0.664 0.654 0.645 0.659 0.655 

EU-ATT 0.563 0.547 0.531 0.556 0.549 

ATT-BI 0.631 0.610 0.584 0.624 0.615 

FC-USE 0.334 0.294 0.190 0.324 0.313 

BI-USE 0.521 0.517 0.514 0.519 0.516 

EU-PU 0.658 0.656 0.655 0.657 0.655 

SE-BI 0.600 0.581 0.561 0.594 0.587 

ANX-BI -0.357 -0.361 -0.387 -0.354 -0.350 

COM-PU 0.745 0.737 0.728 0.742 0.739 

SEC-PU 0.589 0.589 0.589 0.589 0.589 

PI-BI 0.379 0.378 0.378 0.378 0.378 

COM-BI 0.473 0.473 0.473 0.473 0.473 

RA-PU 0.363 0.361 0.360 0.361 0.360 

TRU-ATT 0.834 0.812 0.784 0.833 0.831 

PR-PU -0.071 -0.091 -0.230 -0.067 -0.062 

PR-EU -0.222 -0.288 -0.693 -0.218 -0.213 

ANX-ATT 0.066 0.022 -0.076 0.064 0.063 

TRA-PU 0.412 0.412 0.412 0.412 0.412 

TRA-EU 0.300 0.300 0.300 0.300 0.300 

Table 2.7 Results of Sensitivity Analysis 

As can be seen in Figure 2.3, there seem to be some mediation effects in the synthesised 

conceptual model. Although mediating effects were not hypothesised, a post-hoc analysis was 

performed to examine the mediating effects. A new meta-analysis technique, one-stage meta-

analytic structural equation modelling (OSMASEM; Jak et al., 2021), was employed for this 

analysis. OSMASEM is a random-effect technique, fitting structural equation models (SEM) 

to meta-analytic data using correlation matrices. As the testing of the mediating effect does not 

need a whole dataset, only correlation coefficients between the four research variables (EU, 

PU, ATT, and BI) were extracted. In total, the data from 27 studies were extracted and analysed 

with webMASEM (https://sjak.sjinyapps.io/webMASEM), provided by Jak et al. (2021). The 

https://sjak.sjinyapps.io/webMASEM
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study number included in this mediating effect analysis are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 13, 14, 

15, 16, 24, 30, 31, 32, 41, 42, 43, 49, 55, 57, 61, 66, and 70. Table 2.8 shows the summary of 

mediating effects.  

Direct 

Path 

(effect) 

 

p-

value 

Indirect 

Path 

(Coefficient) 

p-

value 

Indirect 

effect 

Confidence 

Interval 
VAF 95%LL 95%UL 

EU→BI 

(0.156) 

0.163 EU→ATT 

(0.278) 

0.033 0.123 0.081 0.159 44.0% 

Partial 

Mediation ATT→BI 

(0.444) 

0.001 

PU→BI 

(0.133) 

0.240 PU→ATT 

(0.449) 

0.000 0.199 0.070 0.320 60.0% 

Partial 

Mediation ATT→BI 

(0.444) 

0.001 

Table 2.8 Summary of Mediating Effects 

The results show that the path from perceived ease of use to behavioural intention through the 

mediators (attitude) is significant. Moreover, the path from perceived usefulness to behavioural 

intention through attitude is also significant. As both confidence intervals of indirect effects do 

not include zero, both indirect effects are statistically significant (Tan and Tan, 2010). Variance 

Accounted For (VAF) was calculated to see the percentages for the indirect effect over the total 

effect (Hair et al., 2016). If VAF is greater than 80%, it means full mediation. It is called partial 

mediation if VAF is greater than 20% and less than 80%. The percentages of VAF in Table 2.8 

are 44.0% and 60.0%, respectively, which means that ATT partially mediates the relationships 

between EU, PU, and BI.  

2.6. Synthesis of the Results 

Overall, the results of this meta-analysis showed that existing PHIT acceptance studies 

supported relationships in TAM models, most of which are generalisable and can be used in 
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various PHIT contexts. Six hypotheses (H1, H5, H6, H7, H9, and H10) support the 

relationships in the original TAM (Davis, 1989), and the other three hypotheses (H2, H3, and 

H8) further support the relationships in UTAUT. The remaining fourteen hypotheses are not 

exactly derived from TAM or UTAUT, but authors of PHIT studies have added new constructs 

or tested new relationships among existing constructs to extend TAM or UTAUT to adapt it to 

the context of PHIT better. Among fourteen hypotheses not tested in TAM or UTAUT, ten 

hypotheses were found to be significant, and context-specific constructs were found to be 

important predictors in the studies. Thus, such results show strong justification for integrating 

context-specific constructs into TAM and UTAUT. 

The results should be discussed and interpreted with their specific context. While most core 

constructs of TAM and UTAUT were found to be significant factors, the relative influences of 

factors may be different in the context of PHIT. For example, the result of this study showed 

that both perceived usefulness and perceived ease of use have an effect on both attitude and 

behavioural intention to use PHIT. However, perceived usefulness has a larger effect size on 

both attitude and behavioural intention than perceived ease of use. This result indicates that 

perceived usefulness plays a more important role than perceived ease of use in leading to 

clinicians' acceptance of PHIT. One possible reason is that the perception of ease to use itself 

is not a stronger determinant of user acceptance than perceived usefulness in the health context, 

as professionals like clinicians have higher intellectual capacity, general ability, and learning 

capacity than ordinary subjects in other studies (Hu et al., 1999; Yi et al., 2006).  

In homogeneity tests, five relationships (SEC-PU, COM-BI, RA-PU, TRA-PU, and TRA-EU) 

are not significant, which means that they are from homogeneous populations. Many 

medical/health studies try to find the same intervention and targets for meta-analysis, and a 
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homogeneity test is used to remove datasets that might not come from the same population. 

However, the goal of this study is not limited to conditional inferences that extend only to the 

studies included in the meta-analysis. This study aims at unconditional inferences that 

generalise beyond the studies included in the meta-analysis. Thus, this study chose the random 

effect model, assuming that each study is a sample from a different population, which estimates 

the effect size of the super-population. In the random effect model, heterogeneous studies do 

not have to be removed for meta-analysis (Field and Gillett, 2010). In this regard, five 

relationships that are not significant in the homogeneity test should be interpreted as a 

conditional inference to extend only to the studies included in this meta-analysis. Moreover, 

the number of studies included in the five relationships is only two each. Thus, it is too small 

to be generalisable regardless of insignificance in the homogeneity test.  

Fourteen relationships have significant effect sizes among the remaining eighteen relationships 

that are significant in the homogeneity test. Out of these fourteen relationships, however, six 

relationships (FC-USE, EU-PU, SE-BI, ANX-BI, COM-PU, and PI-BI) are not free from the 

type I error as the number of studies in each relationship is less than 15. A type I error (false-

positive) occurs if a researcher rejects a null hypothesis that is actually true in the population. 

A null hypothesis in this meta-analysis is that there is no effect in a particular relationship. 

Thus, type I error in this study context can be that there is no effect in the population, but it 

shows a significant effect size as it does not have enough sampled studies. Despite the weakness 

of some relationships in generalisability, this study identified a number of significant 

antecedents of core TAM constructs, such as compatibility, self-efficacy, security, computer 

anxiety, relative advantage, training, and personal innovativeness.  
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In mediating effects, a larger effect was found in the relationship of PU-ATT (coefficient: 0.449, 

p-value: 0.000) than in EU-ATT (coefficient: 0.278, p-value: 0.033), resulting in a larger 

mediating effect for the path from PU to BI. However, both direct paths from EU to BI and 

from PU to BI are statistically insignificant. As OSMASEM was used only to see the mediating 

effects, the significance of direct effects is not of high interest to this analysis. Even if both 

direct effects are not statistically significant in OSMASEM, their coefficients are used to 

calculate VAF. Moreover, the relationships of PU-BI and EU-BI have already been tested using  

SPSS analysis. As can be seen in Table 2.5, H1 (PU-BI) and H2 (EU-BI) were statistically 

supported by the larger number of studies (63 and 54, respectively). The findings of the 

mediating analysis support the original TAM and indicate that attitude could play a significant 

mediating role in the context of PHIT. Attitude appeared only in the original TAM and was not 

employed in the extended models, so it needs to be taken into account for future use in the 

PHIT acceptance studies.  

Some relationships do not have enough number of studies included in this meta-analysis, which 

means that they have a risk of type I error. Only eight out of twenty-three hypotheses have 

enough number of studies to be statistically supported without the risk of type I error. One 

reason is that this study only searched two databases, which consequently included only a few 

relevant works for some relationships. Another reason is that many studies without relevant 

reported effect sizes (i.e. correlation coefficients) could not be included in this meta-analysis 

in spite of the effort of coding statistics convertible to Pearson correlation. Hopefully, these 

limitations will be able to be overcome in the future by accumulating enough relevant studies.  

Despite such limitations, this meta-analysis contributes to the body of knowledge in acceptance 

of PHIT by reinforcing and supporting existing general relationships in the health context. This 
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study also provides new and different results inconsistent with known relationships by 

accumulating more and newer empirical evidence. More importantly, through this meta-

analysis, some research gaps valuable to be addressed have been identified. These gaps and 

associated avenues of future research are discussed in the next section, which will become 

inputs for an extensive literature review in Chapter 3.  

2.7. Unexlpored Areas   

Through the review of three theoretical frameworks (TAM, IS Success Model, and TTF model) 

prior to meta-analysis, a big difference between TAM (Davis, 1989; Davis et al., 1989) and the 

other two models was found. TAM focuses on the acceptance of technology, intention to use 

and actual use. In contrast, the other two models focus on distal outcomes after using 

information systems such as individual and organisational benefits. It is important and 

necessary to integrate and link these frameworks under a common logical structure with a 

common linking pin. This point is the first gap identified in this chapter. This gap will be further 

explained and covered in Chapter 6.  

Though there has already been much literature about healthcare professionals' acceptance of 

PHIT, many of such studies are based on the individual unit of analysis (i.e. behaviours of 

individual clinicians) rather than the organisational unit of analysis (i.e. behaviours of 

organisations). During the systematic search, only a few PHIT acceptance studies with the 

organisational unit of analysis were found. Lian et al. (2014) used the TOE (Technology-

Organization-Environment framework; Tornatzky and Fleischer, 1990) as a guiding 

framework to examine the decision to adopt cloud computing services among hospitals in 

Taiwan. The research participants are the CIOs from 60 hospitals as the decision to adopt a 

certain PHIT is mainly made by key decision-makers of the hospital. The 60 CIOs surveyed in 
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this study indicated that the five most critical factors are data security, perceived technical 

competence, costs, top management support, and complexity (in sequence). However, this 

exploratory study has not statistically tested the causal relationships of such factors. Similarly, 

Almubarak (2017) used extended TOE (DTOE), which added a decision maker context to 

examine factors influencing the adoption of cloud computing by Saudi university hospitals. 

The five most critical factors for adopting cloud computing by Saudi university hospitals are 

relative advantage, decision maker's innovativeness, decision maker's knowledge in IT, 

compatibility, and top management support (in sequence). However, this study has not 

statistically tested any hypotheses as well.  

Even though there is a lack of organisational PHIT adoption studies, this research gap is not 

relevant to the topic of this thesis. As the aim of this thesis is to comprehensively understand 

the individual user behaviour of eMMS in multiple angles such as resistance, changes in user 

perceptions, and assimilation, this thesis only focuses on the individual level (user) rather than 

the organisational level (CIO). Moreover, as there are differences in viewpoints between 

management and employees (Kim and Busch, 2016), organisational adoption behaviour is 

distinct from individual clinicians' adoption behaviour of PHIT. Therefore, mixing individual 

and organisational level behaviour is not useful for drawing conclusions in this thesis. For this 

reason, this research gap is not addressed in this thesis.   

As the majority of systems introduced in organisational settings, including in the health sector, 

are expected to be used and therefore are mandatory, more organisational perspectives with the 

extant models are essential in interpreting organisational and mandatory context. In mandatory 

systems, IS adoption or use is not an indicator of IS success, as all users should use the system. 

In this regard, the outcome construct of original TAM, behavioural intention, is not such an 
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appropriate outcome in a mandatory context. Intention is a synonym for aim or plan. As 

behavioural intention to use a mandatory system is not voluntarily made by the user but 

mandatorily set up by the organisation, asking individual users whether they have an intention 

to use a mandatory system is pointless. Unless they are leaving the organisation soon, all users 

in an organisation will give the same answer that they have a plan to use a mandatory system 

even if they do not like it. However, even if users have no choice but to use a mandatory system, 

they certainly have at least some degrees of positive, negative, or neutral feelings toward the 

system. Such emotional states are well represented and measured as user satisfaction. Moreover, 

TRA (Fishbein and Ajzen, 1975) and the original model of TAM (Davis, 1989; Davis et al., 

1989) suggested that users’ beliefs first lead to the user’s emotional state (attitude) prior to 

further leading to behavioural intention. This attitude is conceptually similar to user satisfaction 

(Melone, 1990). Furthermore, attitude is an appropriate and important factor of a mandatory 

information system (Brown et al., 2002). Thus, user satisfaction is a more appropriate 

alternative construct as an outcome for the mandatory context. However, there are not many 

studies that employ user satisfaction as outcome constructs instead of behavioural intention in 

the PHIT context yet. This gap will be also further explained and covered in Chapter 6.  

Another way to better understand how users react to a mandatory information system is by 

employing a different theoretical lens, which is user resistance. According to the dual-factor 

theory (Herzberg et al., 1959), satisfaction (or acceptance) and dissatisfaction (or resistance) 

are not opposite to each other. It means that the mechanisms that lead to acceptance may be 

different from the mechanisms that lead to resistance. Thus, the angle from resistance is 

necessary to complement existing technology acceptance studies and understand user 

behaviour more holistically. Though many IS scholars have studied user resistance in general 

IS, there is still a relative lack of attention on clinician resistance to PHIT.  
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People may think that resistance is unlikely when the adoption of PHIT is mainly mandatory. 

However, it is widely known that there has been resistance in the form of protests, 

demonstrations, and strikes around the world against restrictions on people's movements, the 

mandatory wearing of face masks, lockdowns, vaccinations, and other measures during the 

COVID-19 pandemic period (Taylor and Asmundson, 2021). If such measures were not 

mandatory, people would not protest against them since they would have a choice not to follow 

them. As such, resistance can manifest in the context of mandatory health IT. For a voluntary 

system, there are three varying degrees of user resistance: rejection, opposition, and 

postponement (Talwar et al., 2020b). However, user resistance in a mandatory context is 

different from rejection or non-adoption (postponement) of a system (Samhan, 2018). The 

above example during the COVID-19 pandemic period shows opposition behaviour, which 

means an active attack or protest directed towards a mandated restriction (Talwar et al., 2021c). 

The next chapter will have an extensive literature review of user resistance.   

In addition, most PHIT adoption studies measured clinicians’ behavioural intention and its 

antecedents at just one point in time (e.g. before implementation or right after the 

implementation). However, clinicians' perceptions of PHIT can change over time. Only a few 

longitudinal studies on PHIT have been found during the systematic search. Moreover, there is 

a lack of studies that examined whether the perceptions of a new PHIT change after its 

implementation (comparison between early and later stages). Related literature for this gap will 

be also extensively reviewed in Chapter 3.   

Additionally, for information technology to be successful, especially in mandatory settings, an 

essential prerequisite is not just adoption but full utilisation by its users, which means IT 

assimilation. While there are some studies on IT assimilation at the organisation level, studies 

on IT assimilation at the individual level are very rare. Furthermore, studies on PHIT 
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assimilation are much sparser than studies on general IS at both organisation and individual 

levels. Thus, another research avenue is to see whether PHIT is fully assimilated beyond initial 

adoption and further leads to better organisational performance. Extensive literature for this 

research gap will be also reviewed in Chapter 3.   

Last but not least, many studies analysed the behaviour of PHIT users as a whole without 

further looking into the sub-group of users, such as doctors, nurses, pharmacists, and so on. 

However, Kim et al. (2015) suggested that the implementation of PHIT has different effects on 

different groups of users, and therefore different user groups are often influenced by different 

sets of factors. As such, it is worthwhile to examine how and what factors differently affect the 

different types of healthcare professionals, which can be another future research avenue. This 

research gap will be covered in Chapter 7.  

2.8 Chapter Summary  

Much literature on evaluation frameworks of HIT was first reviewed comprehensively with a 

focus on TAM, IS success model, and TTF model. As a result, TAM and its extended model 

were chosen for the meta-analysis. Through systematic search and meta-analysis on user 

acceptance of healthcare provider-oriented HIT, some research gaps that need to be addressed 

were derived. The main research gaps are the topics of the following chapters and the next 

chapter will have an extensive literature review of these main research gaps. 

The meta-analysis was conducted to classify and synthesise the existing evidence in the context 

of healthcare provider-oriented IT adoption. All twenty-three hypothesised relationships from 

the original TAM and UTAUT were focused on as they are the most frequently studied 

relationships in the context of health IT. This evidence synthesis of seventy-seven suitable 
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studies showed significant results with a variety of magnitudes in nineteen out of the twenty-

three construct relationships assessed. The strongest correlation effect was found between 

compatibility and perceived usefulness. The weakest significant link was found between 

training and perceived ease of use. While most relationships from this study are consistent with 

common literature, there is no particular model which encapsulates all the significant 

relationships found in this analysis. Even though some relationships do not have enough 

number of studies included, it is still meaningful as this study identified a number of significant 

antecedents of core TAM constructs. Such new relationships can be considered a research gap 

that needs more evidence in the context of health IT, which in turn becomes the starting point 

and direction of future study. 
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Chapter 3. Extensive Literature Review 

 

3.1. Introduction 

Chapter 2 started with a preliminary literature review of some seminal theoretical frameworks 

such as TAM, IS Success Model, and TTF model, followed by a meta-analysis of PHIT 

literature. Through the systematic search and meta-analysis, three main underexplored research 

areas have been identified. As user behaviour and implementation success of information 

systems developed by others have been one of the interesting topics in IS field, there are many 

theories and state of the art discussions that are related to the research gaps identified from 

Chapter 2. An extensive literature review of such topics will help to understand user behaviour 

and implementation success of health IT, especially eMMS. This chapter starts by an extensive 

literature review of user resistance. Then, this chapter follows the theoretical development to 

other areas of research gaps, such as changes in user perceptions and IT assimilation. Through 

this extensive literature review, we begin to know contemporary issues and concrete research 

problems to be addressed in these fields of research. Each section of this extensive literature 

review will become a theoretical background for the upcoming chapters respectively. 

3.2. User Resistance to IS (Chapter 5) 

One of the research gaps derived from the previous sections is that there is a lack of studies 

that deal with user resistance as a theoretical lens in the health IT field. A review of IS studies 

suggests two primary research approaches in IS resistance (Samhan, 2018): (1) studies treating 

resistance as the reverse side of technology adoption or acceptance and focusing more on 
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resistance to the technology itself (e.g., Markus, 1983; Martinko et al., 1996; Cenfetelli, 2004), 

and (2) studies with a view of resistance to organisational change caused by technology (e.g., 

Hirschheim and Newman, 1988; Joshi, 1991; Marakas and Hornik, 1996; Kim and Kankanhalli, 

2009). The first approach suggests that the causes of technology acceptance are the same as the 

causes of technology resistance. In contrast, the second approach suggests that the causes of 

resistance are related to the change that occurred. As the introduction of eMMS changes the 

way of working in a health organisation, this thesis will focus more on the second approach 

and examines resistance to change that occurred by eMMS. The rest of this section contains 

two parts. Part 1 (3.2.1) discusses the second approach, resistance to change, which brings out 

the two constructs – “switching benefits” and “switching costs” through EIM (Equity 

Implementation Model; Joshi, 1991) and Status Quo Bias Theory (Samuelson and Zeckhauser, 

1988). Part 2 (3.2.2) discusses the factors affecting user resistance (primarily based on 

technology acceptance), which brings “effort expectancy”, “facilitating conditions”, and 

“social influence”. 

3.2.1. Resistance to Change  

This research approach, i.e., resistance to change, is basically different from technology 

acceptance as this approach looks at the perceptions of the old system as well as the new system. 

Thus, this approach concentrates more on explaining individual users’ perspectives on the 

change between the old system and the new system, which in turn affects their resistance 

behaviour (Samhan, 2018). In this approach, EIM will be discussed first, followed by Status 

Quo Bias Theory.  
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3.2.1.1. Equity Implementation Model Approach to Resistance  

Equity theory (Adams, 1963; Adams, 1965) suggests that people are concerned about their 

investments (inputs), rewards (outcomes), and fairness in every exchange. They also compare 

the relative gains with other parties involved in the exchange (Adams, 1965; Joshi, 1991). EIM 

(Joshi, 1991) applied this theory to a situation where a change is introduced. A change can 

influence the inputs and outcomes of people. If people perceive a decline in the net gain or net 

equity by the change, they are likely to resent the change. The net equity is from the difference 

between benefits and costs of change, where benefits indicate a decrease in inputs and an 

increase in outcomes, whereas costs imply an increase in inputs and a decrease in outputs.  

Resistance to organisational change has been studied extensively in the management literature 

(Peng et al., 2021; Klaus and Blanton, 2010). Syed et al. (2018) recently synthesised 14 critical 

success factors of business process management, which is an example of radical changes to 

organisational structure. They suggested that alleviation of resistance to change is one of the 

critical factors to success. Resistance to change can be defined as the forces that oppose the 

change in organisations (Mullins, 2002), and it is a natural employee’s response to any change 

influencing the current status (Conner, 1993). A new information system introduced in an 

organisation is also a change, and users of such a new system would resist if they perceive a 

decline in net equity. Based on the concept of resistance to change, user resistance is more 

specifically defined in the context of information systems implementation as the opposition of 

a user to changes related to the system implementation (Markus, 1983; Klaus and Blanton, 

2010). 

Kim and Kankanhalli (2009) also highlighted the concept of change or switching in extending 

the constructs of EIM, benefits and costs. Thus, in turn, more enhanced constructs, switching 
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benefits and switching costs, were applied to their integrative model. Moreover, they integrated 

technology acceptance theories with EIM and status quo bias theory (Samuelson and 

Zeckhauser, 1988) which is further explained in the next paragraph.  

3.2.1.2. Status Quo Bias Theory Perspective 

In order to understand user resistance to mandatory HIT like eMMS, it is necessary to look at 

both the benefits of the new systems and, more importantly, the costs of the old system. Among 

the studies that explored the causes of resistance, Kim and Kankanhalli (2009) classified 

various causes of resistance into mainly three categories derived from the status quo bias theory 

(Samuelson and Zeckhauser, 1988), which are rational decision-making, cognitive 

misperception, and psychological commitment. Status quo bias theory suggests that people like 

to maintain their current state through such three categories. First, rational decision-making 

means that people make a decision after comparing the costs and benefits of change. This 

category includes the concept of net benefits, transition costs, and uncertainty costs. One 

argument under this category is that user resistance is mainly from the loss of power caused by 

introducing a system (Markus, 1983; Jiang et al., 2000). This argument is in line with other 

scholars’ works. For example, Martinko et al. (1996) highlighted users' negative expectations 

of outcomes of using new information systems as a major driver of user resistance. Negative 

expectations of outcomes could be loss of power, as stated above, inequity, loss of control, 

uncertain job security, and so on (Marakas and Hornik, 1996). Bhattacherjee and Hikmet (2007) 

showed that perceived threats, such as loss of control, had a positive effect on physicians' 

resistance to health information technology. 

The second category is the cognitive misperception of loss aversion, under which losses are 

perceived as bigger than gains. Under this category, previous research suggested some causes 
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of resistance, such as inherent conservatism (Hirschheim and Newman, 1988), inertia (Markus, 

1983), rigidity (Marakas and Hornik, 1996), and so on. The third category is the psychological 

commitment which means people justify previous commitments such as resource investment 

and sunk costs. Under this category, Joshi (1991) illustrated sunk costs as a part of a decrease 

in outcomes which leads to resistance.  

Among the causes of resistance, this study looks at the factors in the second research approach, 

resistance to organisational change, as eMMS brought about the change or switching from the 

paper-based system. Particularly, Kim and Kankanhalli’s (2009) integrative framework is a 

key theoretical guiding framework in this research, as this framework is the closest to the 

objective of this study. The starting point is two core pillars of Kim and Kankanhalli’s model 

(2009), which are switching benefits and switching costs. These two pillars were derived from 

the concept of the net equity of EIM (Joshi, 1991), which was based on equity theory (Adams, 

1963; Adams, 1965).  

In summary, resistance to organisational change can be explained by costs (or losses) and 

benefits (or gains) related to change. In this research approach, however, there is a lack of 

considering the perceptions of users on the technology feature (Samhan, 2018), which will be 

discussed in the next section.  

3.2.2. Technology Acceptance and Resistance (Factors Affecting User Resistance) 

Notwithstanding the extensive use of TAM in IS research, it is still valuable to reposition 

TAM and its extended models in terms of conceptual, methodological, and replication 

treatments (Lim, 2018a; Lim, 2018b). The ways of such treatments are the integration with 

other theories and the contextualisation for specific settings. Lim et al. (2019) addressed the 
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problem of theoretical simplicity of TAM by integrating UTAUT and IS Success Model (Delon 

and Mclean, 1992) and provided an exemplar of contextualising technology acceptance 

theories for the specific setting (i.e., social media adoption by non-urban communities for non-

profit activities). Moreover, Samhan (2018) emphasised the importance of understanding the 

context, as outcomes with the same technology may be different in different settings. 

Furthermore, the contextualisation of technology resistance needs to consider the type of 

technology enforcement, such as voluntary versus mandatory, utilitarian versus hedonic 

systems, etc. (Samhan, 2018). 

With these points in mind, it is important to examine whether variables from technology 

acceptance can suit the context of this study (e.g., clinician resistance in a mandatory, utilitarian, 

and health context), as many studies regard resistance as the reverse side of technology 

adoption or acceptance (e.g., Markus, 1983; Martinko et al., 1996; Cenfetelli, 2004). This point 

is contradictory to the dual-factor theory (Herzberg et al., 1959). Thus, it is necessary to see 

how such contradicting theories are applicable to the context of this thesis. Chapter 5 will have 

more discussions about how this thesis incorporates some theories reviewed in this chapter to 

build up and test the research model. This section will focus on the literature review of this 

second existing approach, which will examine a common theoretical basis for explaining both 

acceptance and resistance. Unlike the first existing approach (resistance to change), this second 

existing approach indicates that the factors driving technology resistance are similar to the 

factors influencing technology acceptance. Markus (1983) suggested that people resist due to 

system-related factors, such as ease of use, the interaction between people and the system, and 

so on, which are often found in the technology acceptance literature. Meanwhile, Martinko et 

al. (1996) presented an attributional explanation for user resistance which showed how people 

make attributions for their previous experiences with IS and how this attribution influences 
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user resistance to new IS. In particular, this study proposes that colleague and supervisor 

behaviours toward the new system would have an effect on individual resistance, which is 

similar to social influence in UTAUT. Moreover, this study proposes that management support 

and perceived usefulness would influence individual resistance as well, which can be regarded 

as facilitating conditions and performance expectancy in UTAUT, respectively.  

In addition, there are health IS studies that examine the barriers to the acceptance of health 

information systems. Recently, Zobair et al. (2020) suggested that a lack of ICT support 

(regarded as one of the facilitating conditions in UTAUT) is one of the barriers to telemedicine 

adoption. Boonstra and Broekhuis (2010) conducted a systematic review concerning barriers 

to physicians' acceptance of EMR (Electronic Medical Records). Barriers identified from 22 

articles include lack of technical training and support (Randeree, 2007; Ludwick and Doucette, 

2009; Viswanath and Scamurra, 2007), the complexity of the system (Miller and Sim, 2004; 

Viswanath and Scamurra, 2007), lack of support from other colleagues (Randeree, 2007; 

Viswanath and Scamurra, 2007), personal benefits (Miller and Sim, 2004; Viswanath and 

Scamurra, 2007), and so on. Or et al. (2014b) and Abdekhoda et al. (2015) also supported 

common factors for the acceptance of EMR, such as perceived usefulness of the system and 

perceived ease of use, including user interface design and technical and management support. 

Table 3.1 maps the causes of technology resistance above to the related technology acceptance 

constructs. 
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Previous Research Causes of Resistance 

Constructs from 

Technology Acceptance 

Literature 

Markus (1983), Abdekhoda 

et al. (2015) 

Ease of use Effort expectancy (UTAUT) 

Martinko et al. (1996) Colleague and supervisor 

behaviours 

Social influence (UTAUT) 

Martinko et al. (1996), 

Abdekhoda et al. (2015) 

Management support Facilitating conditions 

(UTAUT) 

Martinko et al. (1996), 

Abdekhoda et al. (2015), Or 

et al. (2014b) 

Perceived usefulness Performance expectancy 

(UTAUT) 

Zobair et al. (2020), Or et al. 

(2014b) 

ICT support Facilitating conditions 

(UTAUT) 

Randeree (2007), Ludwick 

and Doucette (2009), 

Viswanath and Scamurra 

(2007) 

Technical training and 

support 

Facilitating conditions 

(UTAUT) 

Miller and Sim (2004), 

Viswanath and Scamurra 

(2007), Or et al. (2014b) 

Complexity of the system 

(User interface design) 

Effort expectancy (UTAUT) 

Randeree (2007), Viswanath 

and Scamurra (2007) 

Lack of support from other 

colleagues 

Social influence (UTAUT) 

Viswanath and Scamurra 

(2007), Miller and Sim 

(2004) 

Personal benefits Performance expectancy 

(UTAUT) 

Table 3.1 Mapping Causes of Resistance to Related Technology Acceptance Constructs  

This research stream focuses primarily on users' perceptions of the new technology itself rather 

than the change from the old technology to the new technology, which involves the comparison 

between the new and old ways of working in organisations. Thus, this approach is more 

appropriate for personal and voluntary IT use, such as online social networks, which does not 

necessarily lead to changing or switching from the old system to the new one. However, when 

the factors from this approach are integrated with the second approach, such factors include 

not only the perceptions of the new system but also the comparison with the old systems, which 

is suitable for the context of this study, as eMMS is a new system that replaces an old system. 
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3.2.3. Research Gaps in User Resistance 

Technology acceptance theories are able to be applied to understand better why users accept or 

reject technology and to predict the acceptance or non-acceptance of new technology. However, 

as to whether to use a system is not an option for users of a mandatory system, user resistance 

in a mandatory context can be distinguished from rejection or non-adoption (postponement) of 

a system (Samhan, 2018). A recent systematic literature review on resistance to digital 

innovations (Talwar et al., 2020b) posits that there is a lack of studies in terms of examining 

the three varying degrees of resistance, namely, rejection, opposition, and postponement. In 

other words, many prior studies have examined user resistance as a whole without dividing it 

into sub-level concepts. Postponement is the mildest form of resistance, whereas rejection is 

the strongest form of resistance. Opposition is in the middle of these two, which represents an 

active attack or protest directed toward an innovation (Talwar et al., 2021c). Among three 

under-examined degrees of resistance, this study focuses on ‘opposition’ behaviour which can 

be distinctively measured as clinician resistance to eMMS. As eMMS is a mandatory system 

for clinicians, there is no option for rejection or postponement in the context of this study. 

Another under-explored area derived from the aforementioned systematic review is passive 

resistance, which means the inclination of prospective users to resist change and maintain the 

status quo even before using the technology. As this study examines clinicians’ resistance to 

eMMS during the roll-out of eMMS, this study measures the perception of prospective users 

at the initial acceptance stage, which can be regarded as passive resistance. Passive resistance 

can also mean literally not visibly but covertly being against changes. Passive resistance is a 

form of routine resistance which refers to less visible and more indirect forms of opposition 

that can happen on a daily basis within organisations (Prasad and Prasad, 2000). Some scholars 
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used this literal term, passive resistance, in their studies, but there are also few studies that 

examined this literal passive resistance (Selander and Henfridsson, 2012).     

According to the dual-factor theory (Herzberg et al., 1959), satisfaction and dissatisfaction are 

not opposite to each other, which can further mean that the factors that lead to satisfaction are 

different from the factors that lead to dissatisfaction. It is also suggested that ‘reasons for’ and 

‘reasons against’ the adoption of any innovation are different (Dhir et al.,2021). Such logic can 

also be applied to technology acceptance and resistance. There have been many studies 

showing that enablers such as effort expectancy, facilitating conditions, and social influence 

can lead to technology acceptance. However, there are very limited studies showing whether 

the absence of such enablers necessarily increases user resistance or whether the presence of 

such enablers necessarily reduces user resistance. As such, another research gap for this study 

to address is whether and how enablers of technology acceptance are associated with clinician 

resistance. Now let us move to another research topic, which is about changes in user 

perceptions over time.  

3.3. IS Continuance (Chapter 6) 

An extensively used model with regard to technology acceptance in the post-adoption stage is 

the Expectation Conformation Model (ECM) of IS Continuance (Bhattacherjee, 2001). It 

suggested that the continuance intention of the information system is determined by user 

satisfaction and perceived usefulness. The model also showed that user satisfaction is 

determined by the confirmation of expectation and perceived usefulness. Many studies 

(Bhattacherjee and Lin, 2015; Bhattacherjee et al., 2008; Bhattacherjee and Premkumar, 2004; 

Maruping et al., 2017; Venkatesh et al., 2011b) applied and updated this model. 
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In addition, the ECM of IS Continuance has also been applied in the health context. Palm et al. 

(2010) suggested Information Technology Post Adoption Model (ITPAM) and conducted a 

clinical information system post-adoption evaluation by customising the ECM of IS 

Continuance. Furthermore, Hadji and Degoulet (2016) extended ITPAM (ITPAM2) with a 

construct (system quality) from IS success model and provided empirical support. ITPAM2 

was further developed as UMISC (Unified Model of Information System Continuance; 

Mellikeche et al., 2018) and has been validated in some health settings (Mellikeche et al., 

2020). 

Most of the IS continuance studies are based on the traditional Expectation Confirmation 

Theory (ECT; Oliver, 1980). Adapted from the ECT, the ECM is different from the ECT in 

several ways. First, while the ECT has a construct, “expectation”, which means pre-purchase 

expectation measured at t1, the ECM does not have a construct like pre-acceptance expectation 

but focuses only on post-acceptance expectation, represented by perceived usefulness. 

Originally in the ECT, consumers first have an initial expectation prior to purchase (t1). After 

the purchase and experience, consumers will compare the perceived performance (t2) with their 

initial expectations (t1). However, it is hard for users to have a realistic expectation of a new 

IS without first-hand experience of it, as IS belongs to experience goods whose value can only 

be assessed after they are experienced (Brynjolfsson et al., 2013). Even in mandatory IS, it may 

be harder for users to have any specific and defined expectations before use (Khalifa and Liu, 

2004). Thus, in many IS studies, users were given at least a short introduction to the system 

before the questionnaire survey to measure their initial expectations of the system. This point 

is not the problem of the ECT but a methodological and contextual difference between 

traditional ECT and IS studies. Thus, whether it is purely a pre-use expectation or an initial 

post-use expectation is not a critical issue in IS study. The more important point is that both 
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pre-use expectation and initial post-use expectation are initial perceptions that may change over 

time and provide the baseline or reference level for later perception. One research gap here is 

that original ECT compares the pre-use expectation with initial post-use perceptions which 

may change over time. Another gap is that many ECM-based studies compare perceptions of 

t2 (later stage) and t1 (early stage) retrospectively at the time of t2 without separately measuring 

at t1. It is hard for users to recall the initial perceptions at a later stage (e.g., one year later). 

As users do not have enough hands-on experience with the system at the initial stage, they 

might face considerable difficulties in adapting themselves to the new system functions and 

the new way of working. According to the theory of belief updating (Hogarth and Einhorn, 

1992), an initial evaluation made by prior knowledge is revised by subsequent interactions or 

experiences of new information. This theory has been applied to many studies of marketing, 

which examine intertemporal changes in customer attitudes, customer satisfaction, and 

intention to purchase. In line with this theory, Venkatesh et al. (2011b) suggested that initial 

beliefs such as perceived usefulness, effort expectancy, social influence, and facilitating 

conditions have positive effects on modified beliefs, respectively. In addition, some scholars 

suggest that the importance of these factors and their effects on outcomes tend to be different 

at different stages of implementation (Karahanna et al., 1999; Sun and Jeyaraj, 2013; 

Venkatesh et al., 2011b).  

Seven relevant articles of IS continuance or longitudinal study on HIT implementation have 

been found through a systematic search in two major databases, forward citation search, and 

backward citation search. However, no study examined whether the perceptions of a new HIT 

change after its implementation (comparison between early and later stages). Seven articles 

were summarised in terms of when HIT was implemented and when the post-implementation 



61 

 

survey was done in table 3.2 below. 

Author and Title 

When HIT 

Was 

Implemented 

When the Survey Was 

Done 

Hadji and Degoulet (2016). "Information 

system end-user satisfaction and continuance 

intention: A unified modeling approach." 

2000 Combined 4 surveys 

(2011,2013,2014, and 

2015) 

Hadji et al. (2014). "Determinants of 

continuance intention in a post-adoption 

satisfaction evaluation of a clinical 

information system” 

2000 Combined two surveys 

(2011 and 2013) 

Hadji et al. (2016). "14 Years longitudinal 

evaluation of clinical information systems 

acceptance: The HEGP case." 

2000 2004, 2008, and combined 

three surveys (2011, 2013, 

and 2014) 

Hogan et al. (2020), “Factors influencing 

acceptance of robotics in hospital pharmacy: a 

longitudinal study using the Extended 

Technology Acceptance Model." 

2016 2016 (during the 

implementation) and 2017 

(15 months after the 

implementation) but only 

analyse correlation in item 

level 

Johnson et al. (2014), “Modeling the 

longitudinality of user acceptance of 

technology with an evidence-adaptive clinical 

decision support system." 

2002 10 months after the 

implementation. Only 

focused on user behaviour 

in the post-implementation 

stage. 

Ologeanu-Taddei et al. (2016), "Perceptions of 

an Electronic Medical Record (EMR): lessons 

from a French longitudinal survey." 

2012 2013 and 2015, only 

correlation analysis 

Mellikeche et al. (2018). "Evaluation of the 

unified model of information systems 

continuance (UMISC) in two hospital 

environments” 

2000 Combined two surveys 

(2014, 2015) 

2014 2015 

Table 3.2 IS Continuance Studies on HIT 

To further discuss user behaviour in the later stage, let us move to the next topic, which is IT 

assimilation. 

3.4. IT Assimilation (Chapters 7 and 8) 

Many studies based on TAM have focused on whether or not a system is adopted and used. 

However, the level, quality, or degree of the system use has not been studied much. Wang et 



62 

 

al. (2016) proposed a new concept of ‘extended use’ in exploring physicians' use of EHR. They 

found that two of the social influence measures, rewards and group norm, have significant 

effects on physicians' intentions to extend their use of EHR. Another study with the concept of 

extended use showed that extended EMR use increased perceived performance benefits 

(Raymond et al., 2015). Only a few studies similarly used the concept of IT assimilation. 

Mishra et al. (2012) measured EHR assimilation as a four-item factor consisting of the key 

functions EHR provides. In order to apply the IT assimilation concept to the healthcare context 

with this limited literature, it is necessary to look further at general technology assimilation 

theories. 

The research on IT assimilation came from innovation and technology diffusion (Liu et al., 

2011), the process whereby innovation spreads across a population (Fichman and Kemerer, 

1999). In early IT assimilation literature, IT assimilation refers to the successful achievement 

by firms in utilising the capabilities of IT to enhance their business performance, which 

means organisational IT assimilation (Armstrong and Sambamurthy, 1999). Massetti and 

Zmud (1996) provided four facets of organisational IT assimilation: volume, diversity, breadth, 

and depth. Of the four, Liang et al. (2007) used three, volume, diversity, and depth, which 

also measure organisational level assimilation. Similarly, Gallivan (2001) delved into the 

definition of organisational IT assimilation in terms of breadth and depth. Breadth reflects 

how broadly the technology is used in the organisation. Depth reflects how extensively the 

technology is used by the organisation and in the business processes.  

The studies mentioned above conceptualised and examined the level of IT assimilation in terms 

of the organisation. Thus, the unit of analysis is not an individual but an organisation. Such 

studies gathered data from many companies and then measured the firm-level IT assimilation 

of each. As these studies did not look into individual-level assimilation within each firm, 
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applying such frameworks to the individual-level IT assimilation study is incompatible. Zhu et 

al. (2006) suggested three assimilation stages: initiation, adoption, and routinisation. The users 

who reach the routinisation stage have the potential to use the system in a more 

comprehensive and sophisticated manner. If they go beyond routine and standardised usage, 

they achieve a higher level of usage that may allow them to exploit the full potential of the 

system, resulting in more positive organisational consequences (Cooper and Zmud, 1990). 

One of the very first studies which presented a theoretical framework of individual-level 

assimilation was by Liu et al. (2011), which focused on identifying the factors of ERP 

(Enterprise Resource Planning) user assimilation. This study defined individual assimilation as 

the degree of cognitive understanding of the technology and the extent to which the technology 

is used beyond routine tasks by an individual user. Moreover, there are two groups of factors, 

which are identified as organisational factors and cognitive factors. Organisational factors are 

job specification, direct supervisor, and performance evaluation, whereas cognitive factors are 

intrinsic motivation, perceived usefulness, and absorptive capacity. The study, however, is a 

qualitative study, which conceptualised individual-level assimilation with no sub-dimension 

and proposed three different levels of assimilation classified as transactional users, power users, 

and VIP users.   

More recently, Gao et al. (2016) developed and validated a scale for measuring individual-level 

assimilation. The study measured individual ERP assimilation with three sub-dimensions: 

width, depth, and innovation. The definitions of each sub-dimension are different from the 

above concepts of previous studies, as this study touches on individual-level assimilation. 

Width is the breadth of technology that users know. Depth is the degree to which users 

understand the technology and the extent to which technology is integrated into business 

knowledge. Innovation is the fact that users utilise ERP systems to accomplish tasks in novel 
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ways. However, the study just presented a validated instrument to measure individual-level 

assimilation but did not test any hypotheses which explain the drivers of IT assimilation.  

3.5. Chapter Summary 

This chapter started by looking at the main research gaps derived from a systematic search and 

a meta-analysis in the context of health. One of these research gaps is user resistance, which 

represents a theoretical lens to see user behaviour from a different view. For this research gap, 

mainly two research approaches were extensively reviewed. One is resistance to change, and 

the other is resistance as a reverse side of acceptance. The next research gap is changes in user 

perceptions. For this research gap, the original ECT, ECM of IS continuance, and some health 

IT models such as ITPAM, ITPAM2, and UMISC have been reviewed. The last research gap 

is IT assimilation. For this research gap, an extensive literature review is done by analysing 

and articulating related studies on both general IS and health IT assimilation. This extensive 

literature review flows from one topic to another that relates to the research problems that are 

to be addressed within this thesis. The next chapter will talk about the research methods used 

in upcoming chapters.  
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Chapter 4. Research Method 

 

4.1. Introduction 

Through a meta-analysis and an extensive literature review in Chapters 2 and 3, apparent 

research gaps to be addressed in the following chapters have been derived. Before discussing 

in detail each sub-study derived from the previous chapter, a common research method for 

these sub-studies needs to be discussed first. The four sub-studies of this thesis are close to 

predictive- and prescriptive-oriented research (i.e. establish cause and effect) rather than 

descriptive- and association- (e.g. exploratory insights) oriented research. Moreover, in order 

to see the differences in impact over time, this study takes a conditional approach in which the 

time (initial adoption stage and initial assimilation stage) can be the boundary condition (Lim, 

2021). With the data collected from two points in time, a quantitative approach is adopted to 

empirically validate the hypotheses to be presented in each sub-study chapter. This chapter 

describes the study setting, data collection procedure, instrumentation, and the choice of data 

analysis.  

4.2. Study Setting 

Australia had 697 public hospitals nationwide in 2020-2021, which are primarily owned and 

managed by the state and territory governments, whereas there were 657 private hospitals in 

Australia in 2016-2017 (AIHW, 2022). Among 1,350 whole Australian hospitals, a case 

hospital that is mandatorily using eMMS was selected for this study. The case hospital is a 

public tertiary teaching hospital in Sydney with about 1,200 employees. The selection of the 
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case hospital was purely made based on the eligibility and accessibility of the hospital, which 

means that the case hospital should have implemented eMMS and agreed to be accessed by the 

research team for the survey. As the case selection has nothing to do with whether the hospital 

is public or private, there was no intentional exclusion of a private hospital. The case hospital 

was in the position of a leader for electronic medication record (EMR) implementation in New 

South Wales and had been proactively adopting digital transformation initiatives. Unlike most 

Australian hospitals that have implemented eMMS prior to a hospital-wide EMR, which 

consequently led to prolonged adoption (Gunja et al., 2018), the case hospital is the first site in 

Australia to have full EMR utilisation for two years prior to eMMS implementation. The 

experience of implementing EMR prior to eMMS had raised awareness and readiness for 

electronic health care. The roll-out of eMMS in NSW hospitals started in early 2017, and the 

case hospital is one of the first 13 hospitals which implemented eMMS in early 2017. The roll-

out period of the eMMS is the first four weeks from the eMMS implementation date in 2017 

(between February and March 2017).  

The eMMS implemented in the case hospital is composed of different modules to support a 

variety of medication management processes such as prescription, verification, reconciliation, 

and administration of medication. The different modules are used by different user groups, 

including doctors, pharmacists, and nurses. For example, modules related to medication 

prescription processes are used by doctors. In contrast, modules related to medication 

administration processes are used by nurses, and those related to medication verification and 

dispensing processes are used by pharmacists. There are also modules used by multiple user 

groups, such as those related to medication reconciliation processes. Table 4.1 shows how 

eMMS supports the medication management process from service entry to service discharge. 
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Specifically, it describes what activities are done by which actor (doctor, nurse, pharmacist) 

under which category of the medication management process.    

Table 4.1 eMMS Process 

4.3. Data Collection 

A survey study was conducted with clinicians regarding their perceptions of the 

implementation of eMMS, and it was divided into two stages. Some respondents of the first 

Actor 

Process 

Service Entry Inpatient Stay or 

Ambulatory Visit 

Service Discharge 

Doctor • Document 

medication history 

• Create 

MAR(Medication 

Administration 

Record) 

• Decision to 

prescribe 

• Record medication 

orders  

• Review inpatient 

medicine  

 

• Decision on 

discharge medicine  

• Create discharge 

prescription 

• Record discharge 

medicine in the 

discharge summary 

Pharmacist  • Reconcile medicines 

ordered with 

medication history 

• Decision to supply 

• Provide medication 

information 

• Supply medicines  

 

 

Nurse  • View MAR 

• Administer 

medicine 

• Record 

administration of 

medicine 

• Reconcile discharge 

medicines with 

MAR and history 

• Decision to supply 

• Supply medicines, 

provide discharge 

medicines list and 

consumer 

medication 

information 
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survey participated in the second survey as well. The initial adoption survey was conducted for 

about six weeks in 2017, which started in the second week of the roll-out in March 2017 and 

ended in April 2017. The questionnaire was distributed to the users of eMMS, including doctors, 

nurses, and pharmacists. In total, we had 206 responses, four of which were deleted due to 

missing responses. For some records with a few missing values, imputation with the mean 

substitution was conducted. After imputation, the data consists of 202 responses for analysis, 

which includes responses from 65 junior doctors (32%), 24 senior doctors (12%), 101 nurses 

(50%), and 12 pharmacists (6%). Table 4.2 shows a summary of the respondent profile in the 

first survey.  

Profile Sample size 

Gender 
Male 68 (33.7%) 

Female 134 (66.3%) 

Age 

24 or below 28 (13.9%) 

25-29 55 (27.2%) 

30-34 25 (12.4%) 

35-39 33 (16.3%) 

40-49 39 (19.3%) 

50-59 18 (8.9%) 

60 or above 4 (2%) 

Experience 

Less than 1 year 23 (11.4%) 

1-2 years 28 (13.9%) 

3-5 years 42 (20.8%) 

6-9 years 33 (16.3%) 

10-19 years 51 (25.2%) 

20-29 years 19 (9.4%) 

30 years or more 6 (3%) 

Position 

Junior Doctor 65 (32.2%) 

Senior Doctor 24 (11.9%) 

Nurse 101 (50%) 

Pharmacist 12 (5.9%) 

Table 4.2 Respondent Profile in the First Survey 

The survey in the initial assimilation stage was conducted one year after the initial adoption 

survey. An online questionnaire was first distributed to the users of eMMS. The online 

questionnaire was followed by a paper questionnaire distributed to the users in different wards 
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who had not responded to the online questionnaire. In the initial assimilation stage survey, 196 

complete responses were collected, including responses from 74 junior doctors (38%), 21 

senior doctors (11%), 93 nurses (47%), and 8 pharmacists (4%). Table 4.3 shows a summary 

of the respondent profile in the second survey. 

Profile Sample size 

Gender 
Male 66 (33.8%) 

Female 129 (66.2%) 

Age 

24 or below 35 (17.9%) 

25-29 65 (33.3%) 

30-34 33 (16.9%) 

35-39 16 (8.2%) 

40-49 26 (13.3%) 

50-59 16 (8.2%) 

60 or above 4 (2.1%) 

Experience 

Less than 1 year 28 (14.3%) 

1-2 years 39 (19.9%) 

3-5 years 47 (24.0%) 

6-9 years 30 (15.3%) 

10-19 years 34 (17.3%) 

20-29 years 8 (4.1%) 

30 years or more 10 (5.1%) 

Position 

Junior Doctor 74 (37.8%) 

Senior Doctor 21 (10.7%) 

Nurse 93 (47.4%) 

Pharmacist 8 (4.1%) 

Table 4.3 Respondent Profile in the Second Survey 

Since this research involved the participation of humans, formal approval from an institutional 

review board was compulsory. This research was reviewed and approved by a Human Research 

Ethics Committee and has been undertaken in accordance with the National Statement on 

Ethical Conduct in Human Research (National Health and Medical Research Council, 2007). 

As per the requirement for consent (National Health and Medical Research Council, 2007), all 

participations were voluntary, and only the subjects who provided consent to the survey were 

given the questionnaire. In addition, the research team checked whether participants were 

eligible users of eMMS.  
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The data collection is conducted using mainly convenience sampling, where participants are 

selected based on their accessibility to the research. The key advantages of convenience 

sampling are that it is cheaper, more efficient, less time-intensive, easier, and simpler to 

implement than any other sampling method (Bornstein et al., 2013). However, the critical 

disadvantage of convenience sampling is that as not every unit in the population has a chance 

of being selected in the sample, it can have a self-selection bias, so the scientific generalisation 

derived from convenience sampling is limited (Bhattacherjee, 2012). To complement this 

disadvantage of convenience sampling, the research team contacted as many clinicians as 

possible to collect data in person by visiting ‘ward by ward’. As such, the data collection for 

each survey took more than five weeks (much longer than initially planned), and almost all 

eligible eMMS users in the hospital were at least given a chance to be selected in the sample. 

As a result, the risk of self-selection bias was minimised, and the shortcomings of convenience 

sampling are not an issue in this research. 

4.4. Instrumentation 

The survey items were adapted from or developed based on extant literature and theories such 

as UTAUT, user resistance, IT assimilation, and so on to capture the response to the new eMMS 

from the user’s perspective. All the items were measured using a 7-point Likert scale (from 

strongly disagree to strongly agree). Detailed items will be discussed in the respective chapter 

of each sub-study, as it is better to understand measurement items together with the 

explanations of research models and constructs in each chapter. 

In order to establish the face and content validity of the items, a pre-test was undertaken by 

three IS researchers and four clinical researchers, including a doctor, a nurse, and two 

pharmacists. All pre-testers agreed that the questionnaire appears to measure what it is intended 
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to measure. Moreover, three IS researchers agreed that the measurement items are 

appropriately obtained from relevant literature on the construct. Thus, the measurement items 

can be considered to have exhibited face and content validity.  

4.5. Choice of Data Analysis 

4.5.1. PLS-SEM 

Structural equation modelling (SEM) has been widely used to analyse data statistically in many 

research areas. Both covariance-based SEM (CB-SEM) and partial least squares SEM (PLS-

SEM) have been used for analysing complex interrelationships between observed and latent 

variables. However, PLS-SEM has been increasingly applied in many social science disciplines, 

including information systems (Hair et al., 2011). This thesis's three sub-studies (Chapters 4 to 

6) have employed PLS-SEM. There are several reasons why PLS-SEM is used in three sub-

studies. First, PLS-SEM is appropriate for confirmatory research as well as exploratory 

research (Hair et al., 2019), which means that both CB-SEM and PLS-SEM are appropriate for 

testing theory, which is an objective of this study. However, PLS-SEM has a higher degree of 

statistical power compared to CB-SEM (Hair et al., 2019; Reinartz et al., 2009; Hair et al., 

2017), which means that it is more likely to identify significant relationships when they are 

actually present in the population (Hair et al., 2019; Sarstedt and Mooi, 2018). Furthermore,  

PLS-SEM can be used with smaller samples and converge with complex models (Hair et al., 

2019; Reinartz et al., 2009; Sarstedt et al., 2016). Additionally, Hair et al. (2019) recommended 

that PLS-SEM should be chosen when research requires latent variable scores for follow-up 

analyses, which is the case in this thesis.  

https://www.emerald.com/insight/content/doi/10.1108/EBR-11-2018-0203/full/html?casa_token=V4y-cAw4DQAAAAAA:AC9po06I0qRlImu4RAxfqc7XYl_HP9zMzkt0VWQPK5xVOHrIdq26MvX4i--Udiew_oJ_QVTG4Z32DVeKKGY_OTRpNvzNV2WBrUV8E9J08qqBlR_52VRXUQ#ref085
https://www.emerald.com/insight/content/doi/10.1108/EBR-11-2018-0203/full/html?casa_token=V4y-cAw4DQAAAAAA:AC9po06I0qRlImu4RAxfqc7XYl_HP9zMzkt0VWQPK5xVOHrIdq26MvX4i--Udiew_oJ_QVTG4Z32DVeKKGY_OTRpNvzNV2WBrUV8E9J08qqBlR_52VRXUQ#ref041
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In order to analyse the underlying structure of the interrelationships among the items measured 

through the questionnaire survey, confirmatory factor analysis (CFA) has been conducted. As 

the constructs and items in our research models were developed based on the existing theories 

and literature, CFA is appropriate for validating items for the measurement of certain constructs 

in the research models (Hair et al., 1998). Smart PLS 3.0 was used to perform the CFA, and 

the measurement model was assessed in terms of convergent validity and discriminant validity. 

As this study is based on self-reported measures, there can be vulnerability to common method 

bias. Common method bias is especially a concern when survey participants are asked to 

complete items covering both independent and dependent variables. There are some known ex-

ante controls for common method bias, which were used in this study. First of all, in order to 

prevent respondents from misinterpreting survey items and decrease random responses, the 

wording of the questionnaire was made clear, concise and accurate. Moreover, during the pre-

test, as mentioned earlier, the item wording was improved, refined, and adapted to the context 

of this study by three IS researchers and four clinical researchers, including a doctor, a nurse, 

and two pharmacists. A guaranteed anonymity for the survey participants and explanations that 

there are no correct or incorrect responses help to reduce participants' unwillingness to be 

evaluated and make them less likely to provide answers that are socially desirable and 

consistent across questions (Rodríguez-Ardura and Meseguer-Artola, 2020; Paulhus, 1984; 

Podsakoff et al., 2003; Steenkamp et al., 2010). Thus, the participants were informed that their 

answers would be kept anonymous and confidential, highlighting that individual responses 

would be accessed only by the researcher and used only for research purposes. This way 

encourages potential respondents to participate and provide honest responses (Rodríguez-

Ardura and Meseguer-Artola, 2020; Schmitt, 1994; Steenkamp et al., 2010). 
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Two ex-post approaches are also adopted to identify common method bias. One is a full 

collinearity test (Kock, 2015; Kock and Lynn, 2012), and the other is a comprehensive CFA 

marker technique (Williams et al., 2010). Firstly, a full collinearity test is conducted for both 

the 2017 and 2018 datasets, and VIF (Variance Inflation Factor) is generated. If any VIF is 

equal to or greater than 3.3, then it can be concluded that common method bias is present. 

Secondly, following the procedures of a comprehensive CFA marker technique described by 

Williams et al. (2010), the Method-C model is compared with the baseline model to test the 

presence of method variance associated with the marker variable. The null hypothesis that the 

method factor loadings associated with the marker variable are not related to each substantive 

indicator is tested by the chi-square difference test comparing the two models. If this null 

hypothesis is accepted (i.e. p-value > 0.05), it is concluded that there is no evidence of shared 

common method variance between the indicators of the substantive variables and the latent 

marker variables.  

4.5.2. Fuzzy-Set Qualitative Comparative Analysis (fsQCA) 

PLS-SEM reveals the net effects of the antecedents on the outcome variable by identifying 

correlations between the dependent and independent variables. However, the correlation 

coefficient cannot accurately describe the relationships between dependent variables and 

independent variables when the relationships are not linear (Woodside, 2013). Therefore, some 

researchers call for a new alternative analysis technique to address the above limitations and 

suggest fsQCA as an alternative tool for theory development and data analysis (Skarmeas et 

al., 2014; Woodside, 2013). QCA captures multiple conjunctural causations, which can address 

the multi-faceted complexity of social phenomena in the IS field (Ragin 1987, 2008; Fichman, 



74 

 

2004). The method has received increased attention in organisation studies as it contributes 

towards the creation of new hypotheses and theories (Fiss, 2007; Woodside, 2014). 

FsQCA approach provides the causal recipes associated with the outcomes by seeking patterns 

of elements that lead to a specific outcome (Fang et al., 2016). Causal recipes are formal 

statements explaining how causally related factors merge into configurations associated with 

outcomes of interest (Park et al., 2020). In addition, the method enables the reduction of 

elements for each pattern; thus, configurations only include necessary and sufficient conditions. 

Hence, this methodology is deemed appropriate for unravelling the complex associations that 

develop between independent and dependent variables. (Mikalef and Pateli 2017). Furthermore, 

fsQCA is deemed as an appropriate complementary analysis to PLS-SEM when detecting 

effects caused by unobserved heterogeneity since it facilitates the examination of several 

alternative causal recipes and explains how variables combine into configurations (Woodside 

et al., 2012; Tóth et al., 2015; Gelhard et al., 2016). 

FsQCA builds on the complexity theory and applies the principle of equifinality, which 

suggests that multiple complex configurations of the same conditions can explain the same 

outcome (Fiss, 2007; Woodside, 2014). These conditions may be combined into sufficient 

configurations to explain the outcome (Fiss, 2011; Woodside, 2014). Specifically in the IS 

field, equifinality provides theoretical foundations for the persistence of various design 

approaches, which can all lead to the desired outcome (Fiss, 2011). Relationships between two 

factors are complex and can be expressed as sufficient, necessary or both sufficient and 

necessary. 

Furthermore, fsQCA builds on the configuration theory and allows for causal asymmetry, 

which assumes the causes explaining the presence of an outcome to be different from those 
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explaining the absence of the same outcome (Ragin, 2008). In other words, the causal 

configurations leading to the presence of an outcome of interest cannot be assumed as a mirror 

image of causal configurations leading to the absence of the outcome of interest (Fiss, 2011). 

The equifinality principle and the causal asymmetry assumption make fsQCA an excellent 

complementary approach to regression analysis such as PLS-SEM, which generally adopts a 

"one-model-fits-all".  

4.6. Chapter Summary 

This chapter talked about how this research was conducted. A repeated cross-sectional study 

was conducted regarding clinicians' perceptions of the implementation of eMMS in an 

Australian hospital, one at the time of implementation and another one year after the 

implementation. The research models of each sub-study will be empirically tested against 

survey data collected from a case hospital. SEM will be used to analyse and validate the 

hypotheses to be proposed in the following chapters of each sub-study. Moreover, the data will 

be further analysed using the fsQcA to discover the recipes of factors that lead to clinician 

behaviour in the later stage (one year after the implementation). Detailed methods and 

techniques for data analysis are explained further in the respective chapter of each sub-study. 

The next chapter delves into clinician resistance to eMMS in the case hospital through this 

methodology.  
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Chapter 5. User resistance 

 

5.1. Introduction 

The meta-analysis conducted in Chapter 2 showed how healthcare providers and organisations 

could accept HITs for the delivery of healthcare services. As discussed in Chapter 2, evaluating 

technology acceptance is often applied to voluntary systems. However, workflow systems used 

in healthcare settings are mainly mandatory systems to be used by the staff (Ammenwerth, 

2019). While some studies examine the acceptance of mandatory health IT from the perspective 

of clinicians (Kim et al., 2015; Ifinendo, 2012), many health IT studies also examined the 

voluntary context using TAM or UTAUT from the perspective of non-clinicians (Liu et al., 

2022; Hoque and Sorwar, 2017; Alam et al., 2020). Moreover, many studies in health IT do 

not support some primary hypotheses of TAM and UTAUT, which further means that original 

TAM and UTAUT cannot show strong predictive capabilities for health IT acceptance 

(Ammenwerth, 2019). According to the Status quo bias theory discussed in Chapter 3, people 

are sceptical about using new technologies and prefer to stick to their traditional systems. 

Moreover, as it is claimed that technology acceptance and resistance are not opposite to each 

other (Herzberg et al., 1959), it is worth seeing how clinicians react to the new health IT, eMMS, 

with the perspective of user resistance in the mandatory context. Hence, this chapter focuses 

on a theoretical lens of user resistance to further look at user behaviour in a mandatory system 

context. As discussed in Chapter 3, there are mainly two research approaches in explaining 

user resistance. One is suggesting that the drivers of technology acceptance are the same as the 

drivers of technology resistance, and the other is suggesting that the causes of resistance are 

https://www.sciencedirect.com/topics/computer-science/healthcare-provider
https://www.sciencedirect.com/topics/computer-science/healthcare-service
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related to the change that occurred. This study tries to incorporate both approaches of research, 

but the focus is more on the latter approach. It is because the introduction of eMMS brings 

about changes in the way of working in a health organisation (from paper-based working to 

eMMS-based working), and this study mainly examines resistance to change that occurred due 

to eMMS. One reason why the former approach is incorporated is that there can be resistance 

to the technology itself rather than resistance to change. Another reason is to see whether the 

dual factor theory can be applied in the context of this thesis. According to the dual factor 

theory, the drivers for technology acceptance should be different from the drivers for 

technology resistance.  However, the dual factor theory can be applied differently in the context 

of this thesis in a way other than the original one. Even if the factors for eMMS acceptance are 

the same as the factors for eMMS resistance, the decision-making process of eMMS acceptance 

may be different from the one for eMMS resistance. Thus, this chapter not only incorporates 

two approaches but also sees how the dual factor theory works in the context of eMMS.  

This new technology, eMMS, has been rolled out and is currently being used in about 200 

Australian hospitals, and it was forecast to finish the roll-out in 2022 (Kim et al., 2022; eHealth 

NSW News, 2021). Thus, user resistance in eMMS is the issue being occurred in the present, 

which needs to be discussed in this sub-study. Drawing on EIM (Equity Implementation Model; 

Joshi, 1991) and Status Quo Bias Theory (Samuelson and Zeckhauser, 1988) as the theoretical 

foundation, this study aims to investigate and understand individual clinicians’ resistance to 

change related to eMMS in a hospital and to explain the drivers of such resistance. 

5.2. Proposed Model and Hypotheses 

This sub-study first adopted all four antecedents of UTAUT for our conceptual framework due 

to its comprehensiveness and applicability, which are effort expectancy, performance 
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expectancy, social influence, and facilitating conditions. UTAUT is applicable in explaining 

technology acceptance or resistance in a mandatory setting. When UTAUT was developed, it 

was validated based on mandatory systems as well as voluntary systems. (Venkatesh et al., 

2003). Moreover, the constructs from UTAUT in this study are conceptually in line with the 

framework of RAIC (Resistance Adoption Inertia Continuance; Seth et al., 2020). For example, 

the three barriers of RAIC are functional, individual (social), and firm-side barriers, which can 

be conceptually matched with effort expectancy, social influence, and facilitating conditions, 

respectively. The original UTAUT has other variables such as age, gender, experience, and 

voluntariness of use. Voluntariness of use is not included in this study as eMMS is a mandatory 

system. However, gender and experience are included as control variables in the research 

model. 

Moreover, the focus of this study is on the integration of two approaches, resistance to change 

and resistance to the technology itself. Based on Kim and Kankanhalli’s framework (2009), 

this study integrates the factors in UTAUT (Venkatesh et al., 2003), such as effort expectancy, 

performance expectancy, facilitating conditions, and social influence, into EIM and status quo 

bias theory. Notably, the research model connects performance expectancy with 'switching 

benefits' in Kim and Kankanhalli's model (2009), in the sense that performance expectancy has 

both concepts of an increase in outputs (e.g., usefulness) and a decrease in inputs (e.g., taking 

less time to perform tasks) in EIM, as opposed to switching costs (e.g., a decrease in outputs 

and an increase in inputs). In our study, performance expectancy becomes a linking pin to 

connect four factors in UTAUT with EIM and status quo bias theory. Figure 5.1 shows the 

proposed research model. 
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Figure 5.1 Research Model 

5.2.1. Performance Expectancy of eMMS and Costs of Switching to eMMS 

Performance expectancy of eMMS and costs of switching to eMMS are the two core pillars of 

our research model, which directly lead to clinician resistance as well as mediate between the 

other antecedents and clinician resistance. In the context of this study, the performance 

expectancy of eMMS refers to how useful eMMS is for the medical staff or how much eMMS 

improves the performance of the medical staff. This construct represents the benefits of 

switching from paper-based medication management to eMMS. If clinicians think that eMMS 

is beneficial for their task performance, their resistance to eMMS will reduce. Some studies 

showed that relative advantage, one of the root constructs of performance expectancy, is 

positively associated with technology adoption (Khanra et al., 2021; Kaur et al., 2020b). As 

clinician resistance to eMMS is considered as a clinician’s behaviour toward the adoption and 

usage of eMMS, which resulted from maintaining the status quo and opposing any changes 

from the current paper-based way of working (Kaur et al., 2020a), the follwong hypothesis can 

be derived reversely:  
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H5.1: Clinicians’ performance expectancy of eMMS has a negative effect on clinician 

(user) resistance to eMMS. 

Switching costs include three types of costs – transition costs, sunk costs, and uncertainty costs 

(Samuelson and Zeckhauser, 1988). Transition costs are the costs that occur temporarily or 

permanently because of the change, whereas sunk costs refer to the commitment or investment 

before the change. Uncertainty costs arise when people perceive uncertainty or risk about the 

new change, and thus they are worried about it. Tandon et al. (2021) similarly represented 

uncertainty costs as risk barriers, which can be an inhibitor to the adoption behaviour. In the 

context of this study, costs of switching to eMMS include costs related to learning eMMS 

(transition costs), anxiety about the resulting change from eMMS (uncertainty costs), 

knowledge and experience accumulated in the paper-based way of working (sunk costs), and 

so on. Thus, if clinicians think that such costs are significant, their resistance to eMMS will 

increase. A new IT product or innovation always has a certain degree of uncertainty or risk, 

which is called a 'risk barrier' to IT adoption (Kushwah et al., 2019). According to the prospect 

theory (Kahneman and Tversky, 1979), people have a tendency of loss aversion from the 

bottom of their minds. Thus, they react more sensitively to losses than gains from the change. 

With this theoretical background, the following hypothesis is derived:  

H5.2: Costs of switching to eMMS have a positive effect on clinician resistance to 

eMMS. 

5.2.2. Effort Expectancy of eMMS 

Among the factors driving technology acceptance, perceived ease of use is more a factor of the 

feature of the technology itself. If eMMS is easy to use, clinicians may think eMMS can help 
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them to accomplish their tasks more quickly, which means higher expected job performance. 

Moreover, this perception of ease to use will decrease their perceived switching costs as well 

as their resistance to eMMS. Conversely, if clinicians feel that eMMS is complicated and takes 

a long time to learn, they would not think eMMS is useful. The perception that the interface of 

the system is not smooth and that several glitches occur can be represented as an efficiency 

barrier to the system (Talwar et al., 2021b). Such barriers will increase their perceived costs or 

losses of switching to eMMS will increase and they would not be willing to use eMMS. 

In the health context, Alsharo et al. (2021) suggested that perceived ease of use of health IS 

has a positive effect on the perceived usefulness of health IS. Moreover, health IT literature 

applying TAM or UTAUT shows that healthcare professionals’ effort expectancy on health IT 

has a positive influence on their attitude or behavioural intention to use health IT (Aqleh et al., 

2021; Barzegari et al., 2020; Chi et al., 2020). Furthermore, the usage barrier is one of the 

leading inhibitors to the adoption of innovation, which measures the resistance that comes from 

the effort required to learn how to use the system (Talwar et al., 2020a). Thus, effort expectancy 

in this study is the opposite concept of the usage barrier. In line with the arguments above, the 

following hypotheses are presented:  

H5.3: Clinicians’ effort expectancy of eMMS has a positive effect on clinicians’ 

performance expectancy of eMMS.  

H5.4: Clinician’s effort expectancy of eMMS has a negative effect on clinician (user) 

resistance to eMMS. 

H5.5: Clinicians’ effort expectancy of eMMS has a negative effect on costs of switching 

to eMMS. 
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5.2.3. Social Influence among Clinicians 

Social influence is defined as the extent to which other people's belief in the system use affects 

an individual's perception (Venkatesh et al., 2003). There can be many types of organisational 

support for system use in terms of technology and resource, including reliable Internet 

connection, computer hardware, software, technical support staff, etc. In the context of this 

study, it refers to the degree to which people with whom clinicians deal in their job encourage 

the new way of working with eMMS. If most colleagues say to a clinician that eMMS is useful, 

the perceived usefulness to the clinician can be increased. Talwar et al. (2021a) suggested that 

positive word of mouth is positively associated with perceived benefit, which is conceptually 

similar to performance expectancy of eMMS in this study.  

If most of the peers agree that the new way of working with eMMS is a good idea, favourable 

peer opinions can reduce clinicians’ resistance to eMMS. In fact, many health IT studies 

suggested that social influence among clinicians has a positive effect on behavioural intention 

to use health IT (Engin and Gurses, 2019; Ho et al., 2020; Hossain et al., 2019). It can be 

conversely interpreted that social influence among clinicians can negatively influence 

clinicians’ resistance to eMMS. Furthermore, Chi et al. (2020) proposed that healthcare 

professionals’ favourable colleague opinion on health IT has a negative effect on user 

resistance to health IT.  

Similar to the effect of social influence on performance expectancy, an important referent's 

belief in the system can also change the clinician's perception of switching costs. Venkatesh 

and Davis (2000) argued that subjective norm has an effect on behavioural intention through 

the process of internalisation, which means that people incorporate the referent's belief into 

their own belief structure (Warshaw, 1980). Thus, peers' positive opinions about eMMS use 
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can make clinicians perceive lower costs of switching to eMMS and, in the long run, reduce 

clinician resistance. Moreover, Samhan and Joshi (2019) suggested that favourable colleague 

opinion about health IT has a negative effect on costs of switching to health IT. Based on this 

theoretical background, the following hypotheses are to be tested:  

H5.6: Social influence among clinicians has a positive effect on clinicians’ 

performance expectancy of eMMS. 

H5.7: Social influence among clinicians has a negative effect on clinician resistance to 

eMMS.  

H5.8: Social influence among clinicians has a negative effect on costs of switching to 

eMMS. 

5.2.4. Facilitating Conditions of Hospitals 

Facilitating conditions are considered the support or assistance the organisation provides for 

system users. There can be many types of organisational support for system use in terms of 

technology and resource, including reliable Internet connection, computer hardware, software, 

technical support staff, etc. If there is enough organisational support in using eMMS, medical 

staff may think eMMS is helpful for them to accomplish their tasks more quickly, which means 

a benefit of switching to eMMS. Compeau and Higgins (1995b) argued that organisational 

support, a form of facilitating conditions, positively influences outcome expectation, which is 

one of the root constructs of performance expectancy in UTAUT (Venkatesh et al., 2003). 

Moreover, Ljubicic et al. (2020) showed that facilitating conditions of hospitals are positively 

associated with healthcare professionals' performance expectancy of health IT.  



84 

 

If clinicians feel that the hospital poorly supports them in using eMMS, it may lead to resistance 

to eMMS. Zhong et al. (2013) argued that compatibility, one of the root constructs of 

facilitating conditions in UTAUT, has a positive effect on the intention to use technology. In 

the health context, Sabbir et al. (2021) suggested that facilitating conditions have a positive 

effect on both behavioural intention and actual usage behaviour in telemedicine. Conversely, 

facilitating conditions of hospitals can have a negative effect on clinicians’ resistance to eMMS.  

Abdekhoda et al. (2019) argued that a hospital's organisational support for EMR use includes 

training and education, which positively influences the ease of use of EMR. Barzekar et al. 

(2019) also suggested that facilitating conditions of hospitals, such as training and IT support, 

have a positive effect on nurses’ perceived ease of use of hospital IS. If the hospital provides 

the medical staff with enough effective training and support for eMMS use, their efforts to 

switch to eMMS can reduce. Kim and Kankanhalli (2009) suggested that support from the 

organisations, such as training and resources, can have a negative impact on users’ switching 

costs by improving the ease of use of the system, which ultimately results in a negative effect 

on user resistance. Based on the theoretical background above, the following hypotheses are 

derived:   

H5.9: Facilitating conditions of hospitals have a positive effect on clinicians' 

performance expectancy of eMMS. 

H5.10: Facilitating conditions of hospitals have a negative effect on clinicians’ 

resistance to eMMS. 

H5.11: Facilitating conditions of hospitals have a negative effect on costs of switching 

to eMMS. 
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Drawing on the related literature and the specificities of the health context, eleven hypotheses 

to be tested were proposed. This sub-study adopts a quantitative methodology where empirical 

data is gathered and analysed to test a set of hypotheses derived. The following section will 

focus on the measurement items.  

5.3. Instrumentation 

The survey items were developed based on extant literature and theories such as UTAUT to 

capture the response to the new eMMS from the user’s perspective. Many of the survey items 

used in this sub-study will be the same as the ones in Chapter 5, as the same constructs are also 

employed in other sub-studies. Items for effort expectancy of eMMS were adapted from 

Venkatesh et al. (2003). Items for facilitating conditions of hospitals were adapted from 

Thompson et al. (1991) and Kim and Kankanhalli (2009). Items for social influence among 

clinicians were adapted from Venkatesh and Davis (2000) and Kim and Kankanhalli (2009). 

Items for performance expectancy of eMMS were adapted from Moore and Benbasat (1991) 

and  Kim and Kankanhalli (2009). Items for costs of switching to eMMS were adapted from 

Jones et al. (2000) and Kim and Kankanhalli (2009). Items for clinician resistance were adapted 

from Kim and Kankanhalli (2009). Table 5.1 summarises the items used in the survey. All the 

items were measured using a 7-point Likert scale (from strongly disagree to strongly agree). 
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Constructs Items Measures Reference 

Effort 

Expectancy of 

eMMS (EE) 

EE1 My interaction with the eMMS system is clear and 

understandable. 

Venkatesh et al. 

(2003) 

EE2 I find the eMMS system flexible to interact with. 

EE3 I find it easy to get the eMMS system to do what I want it 

to do. 

EE4 I find the eMMS system easy to use. 

Facilitating 

Conditions of 

hospitals (FC) 

FC1 The hospital provides me with the necessary training and 

guidance on how to master the new way of working with 

eMMS. 

Thompson et al. 

(1991); Kim and 

Kankanhalli (2009) 

FC2 The hospital provides the necessary help and assistance to 

enable me to master the new way of working with eMMS. 

FC3 I am given the necessary resources and support to master 

the new way of working with eMMS. 

Social 

Influence 

among 

clinicians (SI) 

SI1 My peers are supportive of the new way of working with 

eMMS. 

Venkatesh and Davis 

(2000); Kim and 

Kankanhalli (2009) SI2 Most of my colleagues think the new way of working with 

eMMS is a good idea. 

SI3 Most people whom I deal in my job encourage the new 

way of working with eMMS. 

Performance 

Expectancy of 

eMMS (PE) 

PE1 Using the eMMS system improves my job performance. Moore and Benbasat 

(1991); Kim and 

Kankanhalli (2009) 
PE2 Using the eMMS system enhances my effectiveness on 

the job. 

PE3 I find the eMMS system useful in my job. 

Costs of 

Switching to 

eMMS (SC) 

SC1 It is a hassle to change to the NEW way of working with 

eMMS. 

Jones et al. (2000); 

Kim and 

Kankanhalli (2009) SC2 It takes a lot of time and effort to change to the NEW way 

of working with eMMS. 

SC3 Changing to the NEW way of working with eMMS takes 

a lot of work. 

Clinician 

Resistance 

(CR) 

CR1 I comply to the new way of working with eMMS 

unwillingly. 

Kim and 

Kankanhalli (2009) 

CR2 I do not support the new way of working with eMMS. 

CR3 I disagree with the new way of working with eMMS. 

CR4 I embrace the new way of working with eMMS 

unwillingly. 

Table 5.1 Measurement Items 

5.4. Measurement Model 

Confirmatory factor analysis (CFA) has been conducted using Smart PLS 3.0 to validate the 

measurement model, as the constructs and items in the research model were developed based 

on the existing theories and literature. First, convergent validity was assessed by examining the 

standardised factor loadings, CR (Composite Reliability), and AVE (Average Variance 

Extracted). As shown in Table 4.2, the standardised factor loadings were all greater than 0.7 

(Hair et al., 1998). The values of composite reliability (CR) for all latent variables are greater 
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than 0.7 (Hair et al., 1998), and the values of the average variance extracted (AVE) for all latent 

variables are also greater than 0.5 (Hair et al., 1998). Hence, the convergent validity of the 

survey instrument was deemed satisfactory. 

Secondly, discriminant validity was examined using the square root of AVE for each latent 

variable and the correlations between the latent variables (Hair et al., 1998). As shown in Table 

5.2, the square root of AVE for each latent variable (diagonal element) is greater than the 

correlations between latent variables (off-diagonal elements). Thus, the discriminant validity 

of the survey instrument was deemed satisfactory.  

Construct and Item Loading AVE CR EE FC SI PE SC CR 

EE 

EE1 0.933 

0.854 0.959 0.924      EE2 0.894 

EE3 0.936 

EE4 0.933 

FC 

FC1 0.906 

0.848 0.944 0.506 0.921     FC2 0.930 

FC3 0.926 

SI 

SI1 0.837 

0.799 0.922 0.679 0.476 0.894    SI2 0.907 

SI3 0.934 

PE 

PE1 0.963 

0.942 0.980 0.741 0.460 0.695 0.971   PE2 0.972 

PE3 0.976 

SC 

SC1 0.933 

0.866 0.951 -0.526 -0.264 -0.408 -0.439 0.931  SC2 0.950 

SC3 0.908 

CR 

CR1 0.867 

0.726 0.913 -0.487 -0.387 -0.465 -0.507 0.497 0.852 CR2 0.851 

CR3 0.888 

CR4 0.798 

Note: Diagonal elements represent the squared root of AVE for that construct. 

Table 5.2 Results of the Measurement Model 

 

As discussed in Chapter 4, there can be vulnerability to common method bias for the survey-

based study, which can have a significant impact on research findings (Podsakoff et al., 2003). 

For this reason, two approaches are adopted to identify common method bias. Firstly, a full 

collinearity test was conducted to generate VIF (Variance Inflation Factor). The results showed 
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that all VIFs of latent variables range from 1.014 to 1.904, all below the recommended 

threshold of 3.3 (Kock, 2015; Kock and Lynn, 2012). Secondly, Williams et al. (2010)’s 

comprehensive CFA marker technique was conducted by using “work experience” as a marker 

variable (these data were collected together with other measures). The Method-C model was 

compared with the baseline model to test the presence of method variance associated with the 

marker variable. The null hypothesis that the method factor loadings associated with the marker 

variable are not related to each of the 20 substantive indicators was tested by the chi-square 

difference test comparing the two models. The result showed that the method-C model (chi-

square=379.255, df=197, CFI=0.955, RMSEA=0.068) does not fit significantly better than the 

baseline model (chi-square=379.473 df=198, CFI=0.955, RMSEA=0.068). Thus, there is no 

evidence of shared common method variance between the indicators of the substantive 

variables and the latent marker variables. In conclusion, both approaches indicate that common 

method bias is deemed not a concern in this sub-study.  

5.5. Structural Model 

Given that the validity of the measurement model has been established, the testing of the 

structural model has proceeded. The structural equation model was examined using Smart PLS 

3.0. The results of the structural model are shown in Figure 5.2.  
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Figure 5.2 Results of the Structural Model 

Out of the five antecedents of clinician resistance, three factors indicated significant direct 

effects on clinician resistance. Performance expectancy of eMMS has a negative effect on 

clinician resistance, with the path coefficient of -0.206 (p<0.05), providing empirical support 

for hypothesis H5.1. This result is contradictory to the original dual-factor theory as many 

health IT studies showed that healthcare professionals’ perceived usefulness or performance 

expectancy of health IT has a significant positive effect on the acceptance and use of health IT 

(Alsharo et al., 2021; Aqleh et al., 2021; Barzegari et al., 2020). Costs of switching to eMMS 

have a positive effect on clinician resistance with the path coefficient of 0.313 (p<0.001), 

supporting hypothesis H5.2. This result also supports Chi et al. (2020)’s suggestion that 

switching costs have a positive effect on healthcare workers’ resistance to health IT. 

Facilitating conditions of hospitals have a significant negative influence on clinician resistance 

with the path coefficient of -0.144 (p<0.05), supporting hypothesis H5.10. This result is also 

contradictory to the original dual factor theory as Ibrahim et al. (2019) suggested that hospitals' 
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facilitating conditions have a positive effect on nurses' behavioural intention to use health IT. 

The above three relationships explain a total of 38.3 percent of the variance of clinician 

resistance. Among the three drivers of performance expectancy of eMMS, two variables 

showed significant positive effects, which account for 61.9 percent of the variance of 

performance expectancy of eMMS. Effort expectancy of eMMS has a higher positive effect on 

performance expectancy of eMMS providing statistical support for hypothesis H5.3. This result 

is in line with Byrd et al. (2020)’s suggestion that clinicians’ perceived ease of use of health IT 

is a determinant that positively influences clinicians’ perceived usefulness of health IT. Social 

influence among clinicians also has a significant positive effect on performance expectancy of 

eMMS, supporting hypothesis H5.6. This result is in line with TAM2 (Venkatesh and Davis, 

2000), which showed that two of the root constructs of social influence, subjective norm and 

image, have a positive influence on perceived usefulness, a root construct of performance 

expectancy. Among three antecedents of costs of switching to eMMS, only effort expectancy 

of eMMS indicated a significant negative impact with the path coefficient of -0.467 (p<0.001), 

empirically supporting hypothesis H5.5, which accounts for 28.2 percent of the variance of 

costs of switching to eMMS. This result is also in line with Kim and Kankanhalli (2009)’s 

argument which mapped effort expectancy to transition costs as a related technology 

acceptance construct to explanations of status quo bias. Transition costs are parts of switching 

costs as mentioned earlier. Table 5.3 shows the summary of the hypothesis testing results. 
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 Hypothesis Result 

H5.1 Performance expectancy of eMMS has a negative effect on clinician 

resistance. 

Supported 

H5.2 Costs of switching to eMMS have a positive effect on clinician resistance. Supported 

H5.3 Effort expectancy of eMMS has a positive effect on performance expectancy 

of eMMS. 

Supported 

H5.4 Effort expectancy of eMMS has a negative effect on clinician resistance. Not 

supported 

H5.5 Effort expectancy of eMMS has a negative effect on costs of switching to 

eMMS. 

Supported 

H5.6 Social influence among clinicians has a positive effect on performance 

expectancy of eMMS. 

Supported 

H5.7 Social influence among clinicians has a negative effect on clinician resistance.  Not 

supported 

H5.8 Social influence among clinicians has a negative effect on costs of switching to 

eMMS. 

Not 

supported 

H5.9 Facilitating conditions of hospitals have a positive effect on performance 

expectancy of eMMS. 

Not 

supported 

H5.10 Facilitating conditions of hospitals have a negative effect on clinician 

resistance. 

Supported 

H5.11 Facilitating conditions of hospitals have a negative effect on costs of switching 

to eMMS. 

Not 

Supported 

Table 5.3 Summary of Hypotheses Testing 

As both effort expectancy of eMMS and social influence among clinicians seem to have 

indirect effects on clinician resistance through performance expectancy of eMMS or costs of 

switching to eMMS, a post-hoc analysis was performed to examine the mediating effects of 

costs of switching to eMMS and performance expectancy of eMMS. The bootstrapping method 

described in Preacher and Hayes (2008) was used to test the mediation effects. The results of 

the test are shown in Table 5.4. The indirect effects of effort expectancy on clinician resistance 

through the mediators (performance expectancy of eMMS and costs of switching to eMMS) 

are significant. Moreover, the indirect effect of social influence on clinician resistance through 

performance expectancy of eMMS is also significant. In addition, Variance Accounted For 
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(VAF) was calculated to see the percentages for the indirect effect over the total effect (Hair et 

al., 2016). Partial mediation is characterised when VAF is greater than 20% and less than 80%. 

The percentages of VAF in this study are 37.9%, 56.0%, and 31.9%, respectively, which means 

that the relationships between effort expectancy of eMMS, social influence among clinicians, 

and clinician resistance are partially mediated by performance expectancy of eMMS or costs 

of switching to eMMS.  

Path Coefficient 
Indirect 

effect 

Std. 

Error 

t-

value 

Bootstrapped 

Confidence 

Interval VAF 
Mediating 

Effect 
95%LL 95%UL 

EE→PE 0.480 -0.099 0.046 -2.132 -0.190 -0.008 37.9% Partial 

Mediation PE→CR -0.206 

EE→SC -0.467 -0.146 0.042 -3.522 -0.228 -0.065 56.0% Partial 

Mediation SC→CR 0.313 

SI→PE 0.344 -0.071 0.030 -2.337 -0.130 -0.011 31.9% Partial 

Mediation PE→CR -0.206 

Table 5.4 Results of Testing Mediating Effects 

5.6. Discussion 

The findings of the study provide some interesting and important implications, especially for 

the health sector. In general, the findings suggest that performance expectancy of eMMS, costs 

of switching to eMMS, and facilitating conditions of hospitals are direct predictors of clinician 

resistance and that effort expectancy of eMMS and social influence among clinicians showed 

indirect effects on clinician resistance through performance expectancy of eMMS or costs of 

switching to eMMS. It is necessary to see effort expectancy of eMMS and facilitating 

conditions of hospitals together, as effort expectancy may not be a significant predictor of 

technology acceptance or resistance when the facilitating conditions are favourable (Holden 

and Karsh, 2010). The results of this study show that facilitating conditions of hospitals have 

a direct effect on clinician resistance while effort expectancy of eMMS has no direct effect on 
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it. Moreover, the analysed results with the control variables show that gender and experience 

do not make significant differences. 

5.6.1. Effect of Performance Expectancy of eMMS 

Clinician resistance can be reduced by improving performance expectancy. The more a system 

is useful, the less the users resist. This sub-study indicates the importance of performance 

expectancy in determining clinician resistance by not only its own effect but also mediating the 

effect of other factors, such as effort expectancy and social influence. According to the status 

quo bias theory, people compare the benefits and costs of change in the process of rational 

decision-making. Thus, the results indicate that performance expectancy of eMMS is one big 

pillar of the rational decision-making process in determining clinician resistance, which 

represents switching benefits and is compared with switching costs. Performance expectancy 

in most other technology acceptance studies was just used as one of the independent variables 

which lead to behavioural intention or attitude. In this sub-study, however, performance 

expectancy of eMMS is modelled as a mediator between other independent variables and the 

dependent variable to explain internal decision-making mechanisms from external beliefs.  

5.6.2. Effect of Costs of Switching to eMMS 

Costs of switching to eMMS are another big pillar of rational decision-making mechanisms in 

determining clinician resistance. The higher the costs of switching to eMMS, the more the 

clinicians resist. Also, the results show that costs of switching to eMMS have a mediating effect 

between effort expectancy of eMMS and clinician resistance as well as a direct effect on 

clinician resistance. Thus, the results help to understand the psychological and decision-making 

mechanisms underlying resistance to eMMS. This sub-study introduces the costs of switching 
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to eMMS as a new mediator between the independent variables of UTAUT and clinician 

resistance to show how users' perceptions, such as effort expectancy, reach clinician resistance. 

Then, it is necessary to discuss three other antecedents to see how they can increase the 

performance expectancy of eMMS and decrease the costs of switching to eMMS. 

5.6.3. Effect of Effort Expectancy of eMMS 

The results show that a higher effort expectancy of eMMS leads to a higher performance 

expectancy of eMMS and lower costs of switching to eMMS, which in turn decreases clinician 

resistance. If a system is easy to use, it needs less time and effort to use, which indirectly makes 

users perceive less resistance through both increasing performance expectancy of eMMS and 

decreasing costs of switching to eMMS. However, contrary to what was hypothesised, effort 

expectancy of eMMS does not have a direct effect on clinician resistance. 

One plausible explanation is the difference between the mandatory health context of the study 

and the voluntary and personal technology context on which most technology acceptance 

theories are based (Bhattacherjee et al., 2013; Klaus and Blanton, 2010). In a voluntary context, 

users can reject the technology if the system is not easy to use. In a mandatory context, however, 

there can be only opposition behaviour as a resistance even if the system is hard to use. The 

health context can add another possible reason why the perception of ease to use itself is not 

enough to influence the clinician’s resistance. Ease or complexity itself is not a determinant of 

user resistance in the health context, as professionals like clinicians have a higher intellectual 

capacity, general ability, and learning capacity than ordinary subjects in other studies (Hu et 

al., 1999; Yi et al., 2006).  
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Another plausible reason why effort expectancy of eMMS has no direct effect on clinician 

resistance is that clinicians might not want to change their way of working even if the new way 

is easy (Anderson, 1997; Hu et al., 1999). For example, a new system is easy to use but might 

not be relevant or useful to their job. In this case, ease of use neither increases benefits nor 

decreases costs and in turn, users do not have a reason to switch to this new system. Keil et al. 

(1995) show similar thoughts that “no amount of EOU (ease of use) will compensate for low 

usefulness (p.89)”. Thus, when users perceive that the system is easy to use, this perception 

would affect user resistance only indirectly through the cost-benefit comparison process.  

5.6.4. Effect of Social Influence among Clinicians 

Social influence among clinicians decreases clinician resistance only indirectly through 

increasing the performance expectancy of eMMS. The more the colleagues’ opinion is 

favourable about the system use, the more the users perceive the system as useful. Thus, by 

increasing colleagues’ favourable opinions, we can, in turn, decrease clinician resistance. One 

possible reason why social influence among clinicians has no effect on costs of switching to 

eMMS is that social influence may decrease only some parts of the costs of switching to eMMS. 

According to the status quo bias theory (Samuelson and Zeckhauser, 1988), switching costs 

include uncertainty costs, transition costs, and sunk costs. Thus, social influence may decrease 

uncertainty costs, but other parts, such as sunk costs and transition costs, may not be influenced. 

Social influence is mostly about colleagues’ favourable opinions on the system use, which can 

be their perceived benefits of the system but not the costs already occurred before the change 

or occurring during the change. Transition costs in this study can be the costs to learn a new 

way of working with eMMS, which happen in any case, whereas sunk costs are skills and 
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knowledge relevant to the old way of working. Thus, colleagues’ favourable opinions on 

system use are not so associated with the perception of these costs. 

Additionally, the possible reason why social influence among clinicians has no direct effect on 

clinician resistance is that social influence in the context of our study is closer to informational 

influence rather than normative influence (Burnkrant and Cousineau, 1975). Normative 

influence is mainly from a direct supervisor or an immediate superior. It might have a direct 

impact on clinician resistance, whereas informational influence could have an indirect effect 

on clinician resistance through cost or benefit consideration (Kim and Kankanhalli, 2009).  

Another explanation is that colleagues' opinion in a hospital setting does not directly or greatly 

influence on clinician's decision, as professionals like clinicians have relatively high autonomy 

and thus get less influenced by others (Chau and Hu, 2002). The high level of autonomy comes 

from the practice of their profession and can give independent self-determination to clinicians. 

Similarly, technology acceptance literature in the health context shows that peer influence 

(Chau and Hu, 2002) or subjective norm (Chismar and Wiley-Patton, 2002) or social influence 

(Duyck et al., 2008) has no significant effects on either attitude or intention.  

5.6.5. Effect of Facilitating Conditions of Hospitals 

Providing better facilitating conditions can directly reduce clinician resistance. Facilitating 

conditions are favourably perceived when users receive adequate support from their 

organisation on the system use. If they think the organisational support is enough, they would 

be emotionally less resistant to the system regardless of its usefulness or switching costs. Thus, 

people may be simply and directly influenced by facilitating conditions, which means that 

facilitating conditions of hospitals do not necessarily increase the perception of usefulness or 
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decrease perceived switching costs. That is one plausible reason why facilitating conditions of 

hospitals can affect clinician resistance without affecting user perceptions of benefits and costs.  

Contrary to our hypothesis, facilitating conditions of hospitals have no significant effect on the 

costs of switching to eMMS. One plausible explanation is that facilitating conditions of 

hospitals may decrease only transition costs which are a small part of the whole costs of 

switching to eMMS. For example, effective user training can help users reduce the time and 

effort to learn a new way of working with eMMS. However, other costs, such as sunk costs, 

cannot be reduced by user training.  

Another plausible reason why facilitating conditions of hospitals have a non-significant 

influence on either costs of switching to eMMS or performance expectancy of eMMS is that 

the effects of facilitating conditions are primarily captured by effort expectancy (Venkatesh et 

al., 2003). Venkatesh (2000) also showed that effort expectancy fully mediates the effect of 

facilitating conditions on behavioural intention. Thus, facilitating conditions of hospitals such 

as user training may increase the perception of ease of use and, in turn, negatively influence 

the costs of switching to eMMS or positively influences the performance expectancy of eMMS. 

However, facilitating conditions of hospitals are not directly associated with whether or not the 

system is useful or how much its switching costs are.  

5.7. Chapter Summary 

User resistance can happen as a form of opposition behaviour when the use of the technology 

is mandatory. As user resistance has been recognised as a critical reason for the failure of new 

information systems and caused many problems for organisations, this chapter tried to mainly 



98 

 

examine how individual user resists the change related to a new information system and what 

factors affect such user resistance in a specific mandatory system.  

More specifically, this chapter presented a theoretical model of user resistance in healthcare 

information technology (HIT) by integrating the technology acceptance literature, status quo 

bias theory, and Equity Implementation Model. First, this sub-study derived two core drivers, 

performance expectancy of eMMS and costs of switching to eMMS, directly affecting 

resistance to change, as eMMS is an organisational change from a paper-based way of working. 

Moreover, three factors, effort expectancy, facilitating conditions, and social influence, were 

added from the technology acceptance literature to explain indirect and direct effects on 

clinician resistance.   

The findings showed that three determinants, such as performance expectancy of eMMS, costs 

of switching to eMMS, and facilitating conditions of hospitals, have a direct effect on clinician 

resistance. In contrast, effort expectancy of eMMS showed indirect impacts on clinician 

resistance both through performance expectancy of eMMS and costs of switching to eMMS, 

whereas social influence among clinicians has an indirect effect on clinician resistance only 

through performance expectancy of eMMS. This sub-study also tried to address some 

significant research gaps derived from prior studies. Namely, this sub-study examined ‘passive 

resistance’ at the initial acceptance stage as a form of ‘opposition behaviour’ in terms of user 

resistance to a new information system, which can be specially tailored for a mandatory health 

information technology context. Thus, this sub-study contributes to the theory and practice in 

system implementation by not only focusing on the under-explored area, such as opposition 

behaviour and passive resistance but also customising the existing theoretical frameworks of 

general user resistance in IS field to the specific health context. 
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This sub-study focused on initial clinician perceptions during the roll-out of eMMS with the 

perspective of user resistance, which means why and how user behaviour occurs at the initial 

adoption stage of eMMS. However, initial perceptions should also include the perspective of 

user acceptance, as technology acceptance and resistance are not opposite to each other 

according to the dual-factor theory (Herzberg et al., 1959). Moreover, this initial perception 

may change over time. Thus, the next chapter will extend this sub-study by examining how 

user perceptions in the initial adoption stage change over time with the perspective of user 

acceptance.   
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Chapter 6. Changes in User Perceptions 

 

6.1. Introduction 

In Chapter 5, clinicians' perceptions of the implementation of eMMS at the initial acceptance 

stage were examined from the perspective of user resistance. However, low user resistance 

does not necessarily mean the success of the system implementation as acceptance is not 

opposite to resistance according to the Dual Factor theory (Herzberg et al., 1959). Moreover, 

many IS studies focus on initial user perceptions as drivers of initial IS success, but these 

perceptions may change over time. As discussed in Chapter 5, the system being studied, eMMS, 

is a mandatory system that clinicians must use to keep and perform their jobs, such as 

prescribing, medication reconciliation, administration, and so on. In this mandatory 

environment, the traditional notion of 'use' is not the proper dependent variable (DeLone and 

McLean, 1992). Since clinicians must use eMMS to perform their job functions, there are no 

alternatives to actual use. Thus, the first objective of this sub-study is to see whether the well-

documented TAM antecedents are appropriate in explaining technology acceptance in 

mandatory health IT context. The second objective is to see whether there is any difference in 

the drivers of IS success between the initial acceptance stage and the initial assimilation stage. 

In order to achieve these two goals, a repeated cross-sectional study was conducted, one at the 

time of implementation and another one year after the implementation. Among many stage 

models of IT implementation projects, this study employs the three-stage model from Wright 

et al. (2017): (1) initiation, during which a new IS is evaluated for its usefulness before adoption, 

(2) adoption, in which the decision to adopt and initially use the IS is made, and (3) assimilation, 
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during which the IS becomes widely used as an integral part of an organisation's business 

processes. Figure 6.1 shows different stages of eMMS project in this study to distinguish 

clearly “perception in the initial adoption” from “perception in the initial assimilation”.  

 

Figure 6.1 Stages of eMMS Project 

While many studies have examined the factors influencing acceptance of health IS, such as 

EMR, CPOE, and so on, there is a lack of study that looks at how the importance of these 

factors changes over time. Adoption or acceptance of a new system indicates success in the 

early stage, but it is also important to ensure that the system has moved beyond the initial trial 

and becomes an ongoing success in the long term (Kim et al., 2019).  

As discussed in Chapter 3, however, many IS continuance studies compare perceptions of t2 

(later stage) and t1 (early stage) retrospectively at the time of t2 without separately measuring 

at t1. It is hard for users to recall the initial perceptions at a later stage (e.g., one year later). In 

order to overcome such limitations, this study separately measures both perceptions at each 

stage respectively. In other words, this study collected data from the initial adoption stage and 

compared these data with the ones collected in the initial assimilation stage.  

6.2. Guiding Theoretical Framework 

This sub-study tries to integrate three theories (UTAUT, IS success model, and ECM of IS 
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Continuance) that share some common constructs. These common constructs become the 

starting point for a conceptual framework that describes the perceptions and intentions of 

clinicians in Australian hospitals regarding the use of eMMS. By linking UTAUT, IS Success 

Model, and IS Continuance Model with common constructs, this sub-study addresses the 

problem of the theoretical simplicity of TAM. Furthermore, this study provides more practical 

value by contextualising technology acceptance theories for a specific setting (i.e., mandatory 

eMMS in Australia).  

TAM is an individual-level acceptance model and is primarily used for the voluntary use of IT 

systems. However, most systems in organisations, including HIT, are mandatory systems that 

users do not have a choice not to use. As eMMS is also a mandatory system, this study mainly 

applies the constructs from UTAUT for the conceptual framework of this study due to its 

comprehensiveness and applicability to the organisational context. UTAUT is applicable in 

explaining technology acceptance in a mandatory setting as UTAUT focuses on large 

organisations in the business environment, which has a mandatory context (Tarhini et al., 2016; 

Venkatesh et al., 2003; Venkatesh et al., 2012).  

However, the outcome variable of UTAUT, behavioural intention, needs to be modified to 

clinician satisfaction to fit the mandatory context. Clinician satisfaction was contextualised 

from one important common construct, user satisfaction, which was used in both IS success 

model and IS continuance. This common construct is used as a linkage to connect the existing 

two theories, UTAUT and IS success model. More specifically, TAM (Davis, 1989; Davis et 

al., 1989) or UTAUT (Venkatesh et al., 2003) emphasises on user's perspective, such as 

individual user's acceptance. However, these models need to be extended to distal outcomes, 

which can mean "success" of IS, as user satisfaction lacks robust theoretical underpinnings to 

measure IS success (Goodhue, 1995). Hence, organisational benefits of using eMMS, such as 
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effectiveness, efficiency, and safety, need to be added as a measure of eMMS success. In 

addition, to compare the perceptions between the initial adoption stage and initial assimilation 

stage, another theory (ECM of IS Continuance) is added to the theoretical framework of this 

sub-study.   

Another common construct in the three theories is performance expectancy, the degree to 

which users feel that the system is useful, which means the degree to which users think that the 

system helps their work and performance (Venkatesh et al., 2003). Perceived usefulness 

matches with the concept of system quality (e.g., the usefulness of specific functions) and 

individual impact (e.g., performing tasks more quickly) in IS success model (DeLone and 

McLean, 1992). Thus, with this conceptual similarity, performance expectancy of eMMS in 

this study represents a more integrative meaning which includes the clinician's individual 

benefits as well as the quality of eMMS functions. Table 6.1 shows the mapping of the 

contextualised constructs of this study and constructs from three theories, which are used to 

link three theories to this study accordingly. 

As can be seen in Table 6.1, organisational benefits of eMMS are conceptually similar to 

organisational impact in the original IS success model (DeLone and McLean, 1992) and net 

benefits in the updated IS success model (Delone and Mclean, 2003). Individual impact and 

organisational impact in the original IS success model were combined into a single construct, 

net benefits in the updated IS success model. Net benefits are defined as “the extent to which 

IS are contributing to the success of individuals, groups, organizations, industries, and nations” 

(Petter et al., 2013, p.11). Examples of measures of net benefits are “improved decision making, 

improved productivity, increased sales, cost reductions, improved profits, market efficiency, 

consumer welfare, creation of jobs, economic development” (Petter et al., 2013, p.11). As can 

be seen in its definition and measures, net benefits include different levels of benefits (i.e., 
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individual, group, organisational, and societal). Thus, for the conceptualisation and 

instrumentation of organisational benefits of eMMS, only the organisational level of benefits 

needs to be extracted from net benefits. Namely, organisational benefits of eMMS can be 

defined as the extent to which eMMS is contributing to the success of hospitals. Moreover, 

only measures relevant to the organisation level need to be considered (e.g. improved 

productivity, increased sales, cost reductions, improved profits, etc.). Instrumentation will be 

discussed more in 6.4.  

Contextualised 

Constructs in This 

Research Model 

Constructs in Previous Research  

IS 

Continuance 

(2001)  

IS Success Model 

(1992) 

IS Success 

Model (2003) 

UTAUT(2003) 

Performance Expectancy 

of eMMS 

Perceived 

Usefulness 

Individual Impact 

System Quality 

System 

Quality 

Performance 

Expectancy 

 

Effort Expectancy of 

eMMS 

 System Quality System 

Quality 

Effort 

Expectancy 

Social Influence among 

clinicians 

   Social Influence 

Facilitating Conditions 

of hospitals 

   Facilitating 

Conditions 

Clinician Satisfaction User 

Satisfaction 

User Satisfaction User 

Satisfaction 

Behavioural 

Intention 

Organisational Benefits 

of eMMS 

 Organisational 

Impact 

Net Benefits  

Table 6.1 Mapping of the Common Constructs between This Study and Other Studies 

Last but not least, as this study focuses on how initial perceptions of eMMS change over 

time, this sub-study's core guiding theoretical framework is ECM of IS Continuance 

(Bhattacherjee, 2001). The primary construct of ECM is confirmation, which compares 

expectation and actual performance and, in turn, confirms to what extent actual performance 

is better than expected. The methods of operationalising confirmation in the ECT literature are 

divided into three ways: objective, inferred, and perceived (Yi, 1990). Objective confirmation 

is not an appropriate way for experience goods or services like eMMS as they are usually not 

assessed based on objective criteria. The ECM employed the method of perceived 
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confirmation, which compares perceptions of t2 and t1 retrospectively at the time of t2 without 

separately measuring at t1. However, it is hard for users to recall the initial perceptions at a 

later stage (e.g., one year later). 

In contrast, inferred confirmation measures both expectation (t1) and actual performance (t2) 

separately, and it calculates the difference between expectation and actual performance. In this 

study, both perceptions at each stage are measured respectively. Thus, initial perception can be 

regarded as expectation, and perception one year later can be regarded as actual performance.   

6.3. Hypothesis 

Drawing on the works by Venkatesh et al. (2003), DeLone and Mclean (1992), and 

Bhattacherjee (2001), the research model includes the moderating role of time as well as critical 

factors that influence clinician satisfaction and organisational benefits of eMMS. The three 

theories were connected with clinician satisfaction as the linking pin and further adapted to a 

mandatory IS context. In addition, this study not only looks at the relationships at a particular 

stage but also how they change from the initial adoption stage to the initial assimilation stage. 

Figure 6.2 shows the research model proposed in this sub-study, which is trying to test a set of 

hypotheses developed accordingly. The clinician's perceptions between the initial adoption and 

initial assimilation stages will be compared with this research model to see if there is any 

difference. The control variables, such as user groups (doctors, nurses, pharmacists) and 

clinical work experience, are included in this research model but not hypothesised as they are 

used only for controlling extraneous effects.  
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Figure 6.2 Research Model 

Effort expectancy of eMMS, or similarly perceived ease of use of eMMS, refers to the extent 

of ease associated with the use of eMMS (Venkatesh et al., 2003). If clinicians feel that eMMS 

is very complicated and challenging to use, they would not be satisfied with eMMS. Conversely, 

their satisfaction will increase if they feel eMMS is user-friendly and easy to use. Particularly, 

effort expectancy of eMMS in this specific context stands for the concept of relative ease than 

the old system (paper-based medication), which gives a novel perspective to UTAUT 

constructs.  

It has been found that healthcare professionals' perceived ease of use has a positive effect on 

behavioural intention to use health IT (Aqleh et al., 2021; Barzegari et al., 2020; Barzekar et 

al., 2019). This finding has a deeper mechanism in it, meaning that the relationship between 

perceived ease of use and behavioural intention has a hidden mediator, user attitude, which 
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means emotion toward health IT itself. The original model of TAM shows such a mechanism 

that users’ beliefs lead to users’ intention to use a system via the user's attitude. User 

satisfaction is conceptually similar to user attitude and one of the most comprehensive, 

appropriate, and essential evaluations of IS success (DeLone and McLean, 1992).  

Perceived ease of use in the initial adoption stage is the post-acceptance expectation with very 

little and superficial use experience of eMMS. This initial post-acceptance expectation will be 

confirmed positively in the initial assimilation stage as perceived ease of use can be increased 

by enough use of eMMS for one year. In other words, clinicians may feel that eMMS is getting 

easier to use as time goes on due to the repetitive use of eMMS for one year. However, the 

effect of perceived ease of use on clinician satisfaction will be decreased in the initial 

assimilation stage, and perceived ease of use may not necessarily serve as an influencing factor 

of clinician satisfaction because clinicians might be already accustomed to the functions of 

eMMS, and ease of use itself does not affect clinician satisfaction anymore. In fact, Karahanna 

et al. (1999) found that effort expectancy has non-significant effects on attitude toward 

continuance to use in the later stage. Based on such theoretical backgrounds, the following 

hypotheses are suggested: 

H6.1a: Clinicians’ effort expectancy of eMMS has a positive effect on clinician satisfaction 

with eMMS in the initial adoption stage 

H6.1b: Clinicians’ effort expectancy of eMMS has no effect on clinician satisfaction with 

eMMS in the initial assimilation stage. 

H6.1c: The effect of effort expectancy of eMMS on clinician satisfaction in the initial adoption 

stage is greater than the effect in the initial assimilation stage. 

H6.1d: The level of clinicians’ effort expectancy of eMMS in the initial assimilation stage is 

higher than in the initial adoption stage. 
 

Performance expectancy of eMMS in this study is defined as the extent to which a clinician 
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perceives that using eMMS will help him or her to attain gains in job performance (Venkatesh 

et al., 2003). Enhanced job performance is instrumental in achieving various organisational 

rewards, such as promotions or monetary gains (Vroom, 1964; Bhattacherjee, 2001). As 

humans tend to pursue instrumental behaviours or strive for rewards subconsciously, 

performance expectancy is an individual benefit and extrinsic motivation to activate the 

positive emotional state (Bhattacherjee, 2001). In the context of this study, performance 

expectancy of eMMS also includes the concept of relative usefulness to the old system (paper-

based medication), which contextually means perceived individual improvements in 

medication management such as increased time saving and convenience. If clinicians think that 

eMMS is more beneficial for their task performance than the old system, they will be happy to 

use eMMS. Some health IT studies showed that perceived usefulness, or similarly, performance 

expectancy, has a positive effect on behavioural intention to use health IT (Abdekhoda and 

Salih, 2017; Adenuga et al., 2017; Chi et al., 2020). As discussed in hypothesis 6.1, the 

relationship between performance expectancy and behavioural intention also has a hidden 

mediator, user attitude, so the underlying mechanism of this relationship is the same as the one 

in hypothesis 6.1. Performance expectancy is a cognitive belief noticeable to IS use, which also 

forms a post-acceptance expectation in the initial adoption stage, and plays a role of confirmed 

performance in the initial assimilation stage. In the initial adoption stage, clinicians' 

performance expectancy is relatively lower than in the initial assimilation stage as clinicians 

are not able to feel the full usefulness of eMMS due to the very short time of user experience 

of eMMS. In addition, the effect of performance expectancy of eMMS on clinician satisfaction 

in the initial assimilation stage will be greater than in the initial adoption stage as clinicians 

will be satisfied more if they experience actual usefulness fully for one year. Thus, performance 

expectancy of health IT can influence a clinician’s intention to use health IT regardless of 

whether it is for the first time use or continued use. Based on these, the following hypotheses 
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are proposed:  

H6.2a: Clinician’s performance expectancy of eMMS has a positive effect on clinician 

satisfaction with eMMS in the initial adoption stage.  

H6.2b: Clinician’s performance expectancy of eMMS has a positive effect on clinician 

satisfaction with eMMS in the initial assimilation stage. 

H6.2c: The effect of performance expectancy of eMMS on clinician satisfaction in the initial 

assimilation stage is greater than the effect in the initial adoption stage.  

H6.2d: The level of clinician’s performance expectancy of eMMS in the initial assimilation 

stage is higher than in the initial adoption stage.  

Generally, facilitating conditions mean an ICT help desk or a call centre that provides users 

with remote assistance services in most cases. In the context of this sub-study, facilitating 

conditions reflect a hospital's organisational support, resources, guidance, user training, 

technical infrastructure, and facilities for using eMMS. If clinicians feel that the hospital 

supports them well in using eMMS, they may be satisfied with the hospital, which in turn leads 

to satisfaction in using eMMS. Some HIT studies supported this argument, which showed that 

facilitating conditions have a positive effect on behavioural intention to use health IT 

(Akinnuwesi et al., 2016; Hoque and Sorwar, 2017).  

Along with other beliefs such as effort expectancy and performance expectancy, facilitating 

conditions in the initial adoption stage is also a post-acceptance expectation with little 

experience related to eMMS use. This initial evaluation on facilitating conditions will decrease 

in the initial assimilation stage as clinicians may feel that they do not need much support from 

the IT help desk if they become proficient in using eMMS. In addition, facilitating conditions 

may not have a significant effect on clinician satisfaction, and the effect of facilitating 

conditions on clinician satisfaction will also be decreased in the initial assimilation stage as 

facilitating conditions will become less important in making clinicians satisfied. Prior literature 

of health IS supported this argument. Hadji et al. (2014) suggested that facilitating conditions 
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such as technical support and user training are not determinant in shaping clinicians' 

satisfaction with clinical IS use during the later stage. Thus, the following hypotheses can be 

derived: 

H6.3a: Facilitating conditions of hospitals have a positive effect on clinician satisfaction with 

eMMS in the initial adoption stage.  

H6.3b: Facilitating conditions of hospitals have no effect on clinician satisfaction with eMMS 

in the initial assimilation stage. 

H6.3c: The effect of facilitating conditions on clinician satisfaction in the initial assimilation 

stage is less than the effect in the initial adoption stage.  

H6.3d: The level of facilitating conditions of hospitals in the initial assimilation stage is lower 

than in the initial adoption stage.  
 

Next, social influence among clinicians is defined as the extent to which other clinicians' belief 

in eMMS use has an influence on an individual clinician’s perception (Venkatesh et al., 2003). 

In this study context, social influence among clinicians is mostly about colleagues’ favourable 

opinions on eMMS use, which can be their perceived benefits. A special thing in this context 

is that there have been proactive and well-informed superusers (1:6 ratio) who act as support 

to their colleagues in eMMS implementation, which may be a factor that influences other 

clinicians' perception of eMMS. If most of the peers agree that the way of working with eMMS 

is a good idea, favourable peer opinions can increase clinicians’ satisfaction with eMMS. Social 

influence among clinicians is also a post-acceptance expectation, which will be confirmed 

positively in the initial assimilation stage as more colleagues will become favourable to eMMS 

with proficiency and adaptation of eMMS for one year. Increased social influence among 

clinicians will have an effect on clinician satisfaction in the initial assimilation stage, and the 

effect will be greater than in the initial adoption stage. Kumar and Natarajan (2020) supported 

this argument, which has shown that social influence had a positive effect on continuance 
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intention to use an e-health service in the later stage. Based on these, the following hypotheses 

can be proposed:  

H6.4a: Social influence among clinicians in a hospital has a positive effect on clinician 

satisfaction with eMMS in the initial adoption stage.  

H6.4b: Social influence among clinicians in a hospital has a positive effect on clinician 

satisfaction with eMMS in the initial assimilation stage.  

H6.4c: The effect of social influence among clinicians on clinician satisfaction in the initial 

assimilation stage is greater than the effect in the initial adoption stage.  

H6.4d: The level of social influence among clinicians in the initial assimilation stage is higher 

than in the initial adoption stage.  
 

Organisational benefits are defined as the increase in organisational outcomes and the decrease 

in organisational inputs (Joshi, 1991). In the context of eMMS use, organisational benefits can 

be improvements in quality, safety, and effectiveness of medication management and reduction 

of medication errors and adverse drug events, and so on. If clinicians are happy with eMMS 

use, they will positively believe that eMMS will be beneficial for the hospital as well. In other 

words, it can be assumed that if they are satisfied with the system, then they would expect that 

organisational benefits are being realised as a result of their satisfaction. Gelderman (1998) 

showed significant correlations between user satisfaction and organisational impact. The 

updated IS Success Model (Delone and Mclean, 2003) also showed that user satisfaction has a 

positive influence on net benefits. As discussed in table 6.1, organisational impact and net 

benefits are conceptually the same as organisational benefits of eMMS in this study. Thus, 

these studies empirically supported the arguments of this study.  

The benefits from IT may not appear immediately but can be felt more after some time 

(Brynjolfsson, 1993). Thus, organisational benefits of eMMS can be increased in the initial 

assimilation stage, and the effect of clinician satisfaction on organisational benefits will also 
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be increased in the initial assimilation stage. Clinician satisfaction can also be increased in the 

initial assimilation stage as some concerns regarding eMMS use in the initial adoption stage 

may be resolved already during one year. According to the mere ownership effect (Beggan, 

1992), people would evaluate an object more favourably merely because they owned it. This 

theory can also be applied to the context of clinician satisfaction and organisational benefits in 

this study. Based on this theoretical background, the following hypotheses can be suggested:  

H6.5a: Clinician satisfaction with eMMS has a positive effect on organisational benefits of 

eMMS in the initial adoption stage.  

H6.5b: Clinician satisfaction with eMMS has a positive effect on organisational benefits of 

eMMS in the initial assimilation stage.  

H6.5c: The effect of clinician satisfaction on organisational benefits of eMMS in the initial 

assimilation stage is greater than the effect in the initial adoption stage.  

H6.5d: The level of clinician satisfaction in the initial assimilation stage is higher than in the 

initial adoption stage.  

H6.5e: The level of organisational benefits of eMMS in the initial assimilation stage is higher 

than in the initial adoption stage. 

 

6.4. Instrumentation 

In order to compare the results in the initial adoption and initial assimilation stages, identical 

items should be used in both surveys. However, not all of the survey items in the first survey 

have to be included in the second survey. Thus, a few items which showed relatively lower 

factor loading scores in the first survey were not included in the second survey. One item (EE2) 

for effort expectancy of eMMS in Table 5.1 of Chapter 5 was finally excluded. One item (SI1) 

for social influence among clinicians in Table 5.1 of Chapter 5 was also excluded finally. As 

discussed in Chapter 5, the survey items were adapted from extant literature and theories such 

as UTAUT (Venkatesh et al., 2003). Items for clinician satisfaction were adapted from 
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Sirdeshmukh et al. (2002) and Kim and Kankanhalli (2009). Items for organisational benefits 

were adapted from Moore and Benbasat (1991) and Kim and Kankanhalli (2009). As the case 

hospital is not a private company but a public organisation, measurement items more relevant 

to a private company (e.g. improved profits, increased sales, etc.) were not included. Instead, 

more contextualised items for eMMS in a public hospital (e.g. safety, medication errors, 

effectiveness, etc.)  were included. Table 6.2 summarises the items finally included both in the 

first and the second survey.  

Construct Variable Items 

Effort 

Expectancy of 

eMMS (EE) 

EE1 My interaction with the eMMS system is clear and understandable. 

EE3 I find it easy to get the eMMS system to do what I want to do. 

EE4 I find the eMMS system easy to use. 

Performance 

Expectancy of 

eMMS 

(PE) 

PE1 Using the eMMS system improves my job performance. 

PE2 Using the eMMS system enhances my effectiveness on the job. 

PE3 I find the eMMS system useful in my job. 

Social 

Influence 

among 

clinicians (SI) 

SI2 Most of my colleagues think the way of working with eMMS is a good idea. 

SI3 
Most people whom I deal with in my job encourage the way of working with 

eMMS. 

Facilitating 

Conditions of 

hospitals (FC) 

FC1 The hospital provides me with the necessary education and training on the way 

of working with eMMS. 

FC2 The hospital provides the necessary help and support on the way of working 

with eMMS. 

FC3 
I am given the necessary resources to manage the way of working with eMMS. 

Clinician 

Satisfaction 

(CS) 

CS2 I like the way of working with eMMS. 

CS3 The way of working with eMMS is valuable. 

CS4 I am satisfied with the way of working with eMMS. 

Organisational 

Benefits of 

eMMS (OB) 

OB1 Using eMMS improves quality of medication management. 

OB2 Using eMMS improves effectiveness of medication management. 

OB3 Using eMMS improves safety of medication management. 

OB4 Using eMMS reduces medication errors and adverse drug events. 

Table 6.2 Measurement Items 

Since there are multiple groups of users in eMMS, such as doctors, nurses, and pharmacists, 

and these different groups of users use different modules of eMMS, there could be a possibility 

of differences between user groups. Hence, to minimise such potential biases, the control 



114 

 

variables such as user group and work experience of respondents are included in the analysis. 

These data of the control variables were collected together with other measures.   
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6.5. Results 

 

6.5.1. Measurement Model 

 

The measurement model has been assessed for convergent and discriminant validity by 

performing a confirmatory factor analysis (CFA) using Smart PLS 3.0. Firstly, convergent 

validity was investigated by the standardised factor loadings, CR (Composite Reliability), and 

AVE (Average variance extracted). As can be seen in Tables 6.3 and 6.4, the standardised 

factor loadings were all greater than 0.7. The values of CR for all latent variables are greater 

than 0.7, and the values of AVE for all latent variables are also greater than 0.5. Hence, 

convergent validity of the survey instrument was supported. Secondly, discriminant validity 

was examined with the square root of AVE for each latent variable and the correlations between 

the latent variables. Tables 6.3 and 6.4 show that the square root of AVE for each latent variable 

(diagonal element) is greater than the correlations between latent variables (off-diagonal 

elements). Thus, discriminant validity of the survey instrument was supported.  

Construct and Item Loading AVE CR EE PE SI FC CS OB 

EE 

EE1 0.944 

0.890 0.961 0.944      EE3 0.935 

EE4 0.952 

PE 

PE1 0.955 

0.909 0.968 0.746 0.954     PE2 0.966 

PE3 0.941 

SI 
SI2 0.940 

0.899 0.947 0.640 0.717 0.948    
SI3 0.956 

FC 

FC1 0.905 

0.848 0.944 0.511 0.461 0.483 0.921   FC2 0.932 

FC3 0.926 

CS 

CS2 0.971 

0.926 0.974 0.757 0.823 0.728 0.552 0.962  CS3 0.958 

CS4 0.959 

OB 

OB1 0.921 

0.811 0.945 0.585 0.696 0.654 0.310 0.649 0.901 
OB2 0.914 

OB3 0.900 

OB4 0.867 

Note: Diagonal elements represent the squared root of AVE for that construct. 

Table 6.3 Assessment of Measurement Model for Initial Adoption Survey 
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Construct and Item Loading AVE CR EE PE SI FC CS OB 

EE 

EE1 0.895 

0.871 0.953 0.933      EE3 0.948 

EE4 0.956 

PE 

PE1 0.965 

0.928 0.975 0.729 0.964     PE2 0.970 

PE3 0.956 

SI 
SI2 0.965 

0.934 0.966 0.671 0.707 0.966    
SI3 0.968 

FC 

FC1 0.956 

0.928 0.975 0.611 0.466 0.636 0.963   FC2 0.973 

FC3 0.961 

CS 

CS2 0.969 

0.914 0.970 0.710 0.828 0.742 0.523 0.956  CS3 0.942 

CS4 0.958 

OB 

OB1 0.951 

0.890 0.970 0.647 0.734 0.730 0.497 0.796 0.944 
OB2 0.987 

OB3 0.959 

OB4 0.926 

Note: Diagonal elements represent the squared root of AVE for that construct. 

Table 6.4 Assessment of Measurement Model for Initial Assimilation Stage Survey 

As this sub-study is also based on the survey data completed by respondents themselves, there 

can be vulnerability to common method bias. Common method bias is especially a concern 

when survey participants are asked to complete items covering both independent and dependent 

variables. As discussed in Chapters 4 and 5, two approaches are also adopted to assess the risk 

of common method bias. Firstly, a full collinearity test was conducted for both the 2017 and 

2018 datasets and generated VIF (Variance Inflation Factor). The results showed that all VIFs 

of latent variables in both 2017 and 2018 ranged from 1.082 to 2.862, all below the 

recommended threshold of 3.3 (Kock, 2015; Kock and Lynn, 2012). Secondly, following the 

procedures of a comprehensive CFA marker technique described by Williams et al. (2010), the 

Method-C model was compared with the baseline model to test the presence of method 

variance associated with the marker variable. The null hypothesis that the method factor 

loadings associated with the marker variable are not related to each of the 18 substantive 

indicators was tested by the chi-square difference test comparing the two models. The result in 

the initial adoption stage showed that the method-C model (chi-square=304.7, df=158, 
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CFI=0.965, RMSEA=0.068) does not fit significantly better than the baseline model (chi-

square=305.1, df=159, CFI=0.965, RMSEA=0.068). The result in the initial assimilation stage 

also showed that the method-C model (chi-square=299.8, df=158, CFI=0.971, RMSEA=0.068) 

does not fit significantly better than the baseline model (chi-square=305.1, df=159, CFI=0.971, 

RMSEA=0.067). Thus, there is no evidence of shared common method variance between the 

indicators of the substantive variables and the latent marker variables. In conclusion, both 

approaches indicate that common method bias is deemed not a concern in this sub-study as 

well.  

6.5.2. Comparison of Construct Means 

Table 6.5 shows the descriptive statistics of five latent variables in the initial adoption and 

assimilation stages. The means of effort expectancy, performance expectancy, social influence, 

clinician satisfaction, and organisational benefits in the initial assimilation stage are greater 

than those in the initial adoption stage, providing statistical support for hypotheses H6.1d, 

H6.2d, H6.4d, H6.5d, and H6.5e respectively. Only facilitating conditions have no statistical 

difference in the mean between the initial adoption stage and the initial assimilation stage. 

Thus, hypothesis H6.3d is not supported statistically. 
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Test 

Variable 

Mean Standard Deviation 

Mean 

Difference 
t-stat 

Initial 

Adoption 

Stage  

(N=202) 

Initial 

Assimilation  

Stage 

(N=196) 

Initial 

Adoption 

Stage 

(N=202) 

Initial 

Assimilation  

Stage 

(N=196) 

EE 4.98 5.48 1.304 1.259 0.5 3.945 

PE 4.81 5.54 1.433 1.291 0.73 5.403 

SI 4.74 5.42 1.306 1.265 0.68 5.244 

FC 5.65 5.43 1.086 1.296 -0.22 -1.803 

CS 5.16 5.52 1.324 1.320 0.36 2.721 

OB 5.08 5.55 1.235 1.165 0.47 3.864 

Table 6.5 Descriptive Statistics 

6.5.3. Structural Model 

Since CFA results showed the validity of the underlying structure of the items measured, the 

next step is the testing of the structural model. The path analysis of the structural equation 

model was performed using Smart PLS 3.0 for testing hypotheses 6.1-6.5 proposed in the 

previous section. The results of the structural model are shown in Figures 6.3 and 6.4.   
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Figure 6.3 Results of the Structural Model (Initial Adoption Stage) 

 

 
Figure 6.4 Results of the Structural Model (Initial Assimilation Stage) 
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In the initial adoption stage, all four factors showed significant effects on clinician satisfaction. 

Among these four factors, performance expectancy of eMMS has the highest positive 

significant effect on clinician satisfaction (path coefficient=0.453, p<0.001), supporting 

hypothesis H6.2a. This result is in line with other studies which showed that perceived 

usefulness, or similarly, performance expectancy, has a positive effect on clinician satisfaction 

in using health IT (Chow et al., 2012; Hung et al., 2019). The other three antecedents also have 

significant positive effects on clinician satisfaction. Effort expectancy of eMMS has a lower 

path coefficient of 0.227 (p<0.001), providing empirical support for hypothesis H6.1a. This 

result also supports some prior literature which showed that perceived ease of use of health IT 

also positively affects clinicians' satisfaction with using health IT (Johnson et al., 2014; English 

et al., 2017; Kim et al., 2017). Similarly, social influence among clinicians shows a path 

coefficient of 0.193 (p<0.001), supporting hypothesis H6.4a. This result also supports some 

health IT studies which showed that social influence among clinicians has a positive effect on 

behavioural intention to use health IT (Abdekhoda and Salih, 2017; Engin and Gürses, 2019; 

Huang et al., 2014).  Facilitating conditions indicate the lowest path coefficient of 0.134 

(p<0.05), providing statistical support for hypothesis H6.3a. This result also supports Garcia-

Smith and Effken (2013)’s suggestion that facilitating conditions in hospitals have a positive 

effect on clinician satisfaction. 

The above four relationships explain a total of 75.9 percent of the variance in clinician 

satisfaction. Moreover, clinician satisfaction has a significant positive effect on organisational 

benefits, with a standardised effect size of 0.668 (p<0.001), statistically supporting hypothesis 

H6.5a, which accounts for 42.9 percent of the variance of organisational benefits. This result 

is in line with prior health IT literature. Garcia-Smith and Effken (2013) have found that 

clinician satisfaction has a positive effect on net benefits. 
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In the initial assimilation stage, only two factors indicated significant effects on clinician 

satisfaction, which accounts for 74.4 percent of the variance of clinician satisfaction. 

Performance expectancy of eMMS has a higher path coefficient of 0.543 (p<-0.001), providing 

empirical support for hypothesis H6.2b. This result is in line with Alsyouf and Ishak (2018)’s 

argument, which showed that nurses' performance expectancy of EHR had a positive effect on 

the continuous intention to use EHR in the later stage. Social influence among clinicians also 

has a significant influence on clinician satisfaction, with a path coefficient of 0.257 (p<0.001), 

supporting hypothesis H6.4b. Effort expectancy of eMMS and facilitating conditions have no 

significant effects on clinician satisfaction. Thus, hypotheses H6.1b and H6.3b are also 

supported. These results also support other literature. Maillet et al. (2015) also showed that 

effort expectancy has no significant effect on the actual use of health IT in the post-

implementation stage. Moreover, Mellikeche et al. (2018) showed that facilitating conditions 

of hospitals have no significant effect on user satisfaction in the later stage. Additionally, 

clinician satisfaction has a significant positive effect on organisational benefits with the path-

coefficient of 0.815 (p<0.001), empirically supporting hypothesis H6.5b, which accounts for 

64.1 percent of the variance of organisational benefits. 

The overall results suggest that two factors, performance expectancy of eMMS, and social 

influence among clinicians, continue to play an important role in driving clinician satisfaction 

over one year. In contrast, the other two factors, effort expectancy of eMMS and facilitating 

conditions of hospitals, only influence in the first year. Moreover, the result in the initial 

assimilation stage showed that clinician satisfaction explains a greater amount of the variance 

in organisational benefits (64.1%) than in the initial adoption stage (42.9%).   
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6.5.4. Direct Effects over Time 

The effects of effort expectancy and facilitating conditions on clinician satisfaction were found 

to be significant in the initial adoption stage but became insignificant in the initial assimilation 

stage. In order to determine whether the changes were significant over time, a multi-group 

analysis using Smart PLS 3.0 was conducted to test the magnitude and statistical significance 

of the difference for the coefficients in the initial adoption and initial assimilation stages. 

Relationships 

Coefficient Difference between Initial Adoption 

Stage and Initial Assimilation Stage 

p-value 

EE->CS -0.104 0.352 

PE->CS 0.090 0.379 

SI->CS 0.064 0.484 

FC->CS -0.103 0.227 

CS->OB 0.148 0.016 

Table 6.6 Results of Testing Direct Effects over Time 

As shown in Table 6.6 above, only the coefficient of clinician satisfaction on organisational 

benefits has a statistically significant difference between the initial adoption stage and the 

initial assimilation stage, supporting hypothesis H6.5c. Hypotheses H6.1c, H6.2c, H6.3c, and 

H6.4c are not statistically supported. 

6.5.5. Indirect Effects 

Four drivers seem to have indirect effects on organisational benefits through clinician 

satisfaction, so a post-hoc analysis to examine the mediation effects of clinician satisfaction 

has been performed. The results of the test are shown in Table 6.7. The indirect effects of effort 
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expectancy of eMMS, performance expectancy of eMMS, social influence among clinicians, 

and facilitating conditions of hospitals on organisational benefits through the mediator 

(clinician satisfaction) are all significant in the initial adoption stage. However, the indirect 

effects of effort expectancy of eMMS and facilitating conditions of hospitals on organisational 

benefits through clinician satisfaction have become insignificant in the initial assimilation stage. 

In addition, the indirect effects between the initial adoption stage and the initial assimilation 

stage are not significantly different, which means that there is no statistically differential impact 

over time.  

Path 

Initial Adoption 

Stage  

Initial Assimilation 

Stage  

Difference of Indirect Effects 

between 2 Stages 

Indirect 

Effect 

p-value Indirect 

Effect 

p-value Difference p-value 

EE→OB 0.152 0.001 0.100 0.161 -0.051 0.552 

PE→OB 0.302 0.000 0.442 0.000 0.140 0.110 

SI→OB 0.129 0.001 0.210 0.001 0.081 0.249 

FC→OB 0.089 0.021 0.025 0.569 -0.064 0.278 

Table 6.7 Results of Testing Indirect Effects 

6.6. Discussion 

The results suggest that the factors have slightly different effects on clinician satisfaction and 

organisational benefits between the initial adoption stage and the initial assimilation stage. All 

four factors significantly affect clinician satisfaction and further organisational benefits in the 

initial adoption stage. In contrast, in the initial assimilation stage, only performance expectancy 

of eMMS and social influence among clinicians have a significant effect on clinician 

satisfaction and further organisational benefits. The importance of effort expectancy of eMMS 

and facilitating conditions of hospitals has been moving toward a decrease after one year. 

However, the degree of their decrease is not enough to be statistically significant yet.  
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6.6.1. Confirmation of Expectation (Initial Perception)  

As shown in Table 6.5, the mean differences in effort expectancy of eMMS, performance 

expectancy of eMMS, social influence among clinicians, clinician satisfaction, and 

organisational benefits of eMMS are statistically significant between the initial adoption stage 

and the initial assimilation stage. As perceptions in the initial stage can be regarded as 

expectations, the results can be interpreted as confirming the difference between the 

expectation and initial assimilation stage perception (actual performance).  

 The results also suggest that eMMS has moved beyond the initial trial and become embedded 

into a hospital's routines. Clinicians' perceptions of the same eMMS have changed more 

positively in a year. The status quo bias theory (Samuelson and Zeckhauser, 1988) can provide 

a plausible interpretation of such results. As people prefer the current state, there can be 

resistance to the change. However, once they get used to the change, such a change becomes 

the current state. The eMMS was a change for the clinicians in the initial adoption stage, so the 

resistance (or reversely, satisfaction) is higher (or lower). After one year, however, eMMS 

became the current state, which reduces (or increases) the resistance (or satisfaction).  

6.6.2. Change of importance  

Individual users are not used to a new IT system at the beginning, so they may require some 

experience prior to becoming proficient (Brynjolfsson, 1993). According to the learning effect 

or learning curve (Wright, 1936), workers tend to need less time to perform tasks if task 

repetition occurs. As clinicians have been using eMMS repetitively for one year, they may 

become proficient due to familiarity with the operation and tools of eMMS. Once they become 

proficient, their perception of effort expectancy will be greater, but that is not the factor that 
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leads to clinician satisfaction. Unfortunately, the decrease in importance over the one-year 

period is not statistically significant. However, the coefficient values have decreased over the 

period, suggesting that effort expectancy of eMMS has become a less critical determinant for 

the subsequent success of eMMS over time.  

Similarly, the importance of facilitating conditions has decreased over the one-year period, but 

the difference is not statistically significant. Clinicians may feel that they need less help from 

the IT help desk if they become proficient in using eMMS. Moreover, facilitating conditions 

such as user training may have an influence on the workers' learning process. The skill-learning 

process of the workers can be autonomous learning with the passage of time or induced learning 

by training (Vits and Gelders, 2002). Facilitating conditions are related to induced learning 

which is usually provided during the roll-out period. Venkatesh et al. (2003) showed that 

perceived behavioural control, a root construct of facilitating conditions, has a significant effect 

on behavioural intention immediately following training (T1), but the effect disappears by the 

later stage (T2). Thus, users may not think that facilitating conditions in the initial assimilation 

stage are better than in the initial adoption stage. Consequently, facilitating conditions are not 

a statistically significant factor influencing clinician satisfaction in the initial assimilation stage 

in spite of its statistically insignificant decrease in importance.  

Unlike effort expectancy of eMMS and facilitating conditions of hospitals, the impact of 

clinician satisfaction on organisational benefits is significantly different between the two 

stages. This change of importance statistically means that the effect of clinician satisfaction on 

organisational benefits has increased after one year. Thus, it can be concluded that the impact 

of clinician satisfaction on organisational benefits is even stronger in the initial assimilation 

stage as clinicians may have felt actually realised benefits for one year.  
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In terms of the indirect effect, the impact of effort expectancy of eMMS and facilitating 

conditions of hospitals is also moving toward a decrease, but there is no statistically significant 

difference between the two stages. Again, once clinicians become proficient in eMMS, their 

perception of effort expectancy and facilitating conditions does not significantly lead to 

clinician satisfaction, even though the decrease in the impact is not enough to be statistically 

significant. 

6.7. Chapter Summary  

This chapter tried to mainly understand how user evaluations change over one year and 

examine whether there are any differences in factors influencing clinician satisfaction and 

organisational benefits between the initial adoption stage and the initial assimilation stage. The 

results showed that effort expectancy of eMMS and facilitating conditions of hospitals have no 

significant effect on clinician satisfaction in the initial assimilation stage, whereas all factors 

have an effect in the initial adoption stage. The means of effort expectancy of eMMS, 

performance expectancy of eMMS, social influence among clinicians, clinician satisfaction, 

and organisational benefits of eMMS in the initial adoption stage have significantly increased 

in the initial assimilation stage. It means that user evaluations have changed positively after 

one year.  

As the results showed that effort expectancy of eMMS and facilitating conditions of hospitals 

do not play an essential role in the initial assimilation stage, a new theoretical framework is 

needed further to understand user behaviour in the initial assimilation stage. The next chapter 

will talk about a new conceptual framework, individual IT assimilation.  
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Chapter 7. IT Assimilation 

 

7.1. Introduction 

Chapter 6 has examined whether there are any differences in clinicians' perceptions between 

the initial adoption stage and the initial assimilation stage. For the purpose of comparing the 

two stages, the same constructs and measurement items for both stages were used. As shown 

in the results, effort expectancy of eMMS and facilitating conditions of hospitals do not play 

an essential role in the initial assimilation stage. Hence, this chapter presents a new theoretical 

framework that includes factors other than effort expectancy and facilitating conditions. To 

further understand user behaviour in the initial assimilation stage, the outcomes of this new 

framework should also be different from those of Chapter 6. The outcome variables in Chapter 

6 are clinician satisfaction and organisational benefits of eMMS in both the initial adoption and 

assimilation stages. However, Chapter 6 has not looked at whether user behaviours have 

changed into full utilisation in the assimilation stage. Therefore, there is a need for user 

behaviour study at the assimilation stage in mandatory settings with the context of IT 

assimilation. In addition, most assimilation literature deals with organisational IT assimilation, 

not an individual level of assimilation (Gao et al., 2016; Gao et al., 2014; Liu et al., 2011). An 

organisational level IT assimilation means the degree of IT coverage of business processes and 

the extent of IT usage for decision-making in an organisation (Liang et al., 2007). In contrast, 

individual IT assimilation means the extent of understanding IT and the ability to use IT for 

non-routine tasks of an individual user (Liu et al., 2011). The role of individuals was 

highlighted in IS success (Petter et al., 2008) and in the performance of ERP (Kostianurit et al., 
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2006). Furthermore, Liu et al. (2011) argued that individual assimilation directly influences 

organisational-level assimilation. As IT coverage of business processes does not necessarily 

mean effective IT use in those processes, a high organisational level assimilation cannot be 

achieved without high individual assimilation (Liu et al., 2011). 

Drawing on the works of Liu et al. (2011) and Gao et al. (2016), this chapter proposes a research 

model on critical factors that influence the assimilation of eMMS at the individual level. The 

work by Liu et al. (2011) has some factors influencing individual IT assimilation. Specifically, 

Liu et al. (2011) identified organisational and cognitive factors that influence users' 

assimilation levels, whereas Gao et al. (2016) developed different dimensions and measures 

for individual assimilation. This sub-study examines the effects of the organisational and 

cognitive factors on the width and depth dimensions of eMMS assimilation at the individual 

level. 

7.2. Research Model and Hypotheses 

Figure 7.1 shows the research model. Gao et al. (2016) suggest that, in the context of ERP, 

individual assimilation is a multidimensional concept with three sub-dimensions – width, depth, 

and innovation. However, the highly standardised and compliance-focused nature of eMMS 

limits innovative or novel ways of using eMMS. Since the appropriate use of eMMS is crucial 

to patient safety, compliance with tasks as prescribed is essential. Thus, given this context, this 

sub-study focuses on the individual assimilation of eMMS in terms of width and depth only. 

As can be seen in Figure 7.1, the key factors include performance expectancy of eMMS and 

direct supervisor, which are the same or similar to the factors in Chapter 6. As these two factors 

have a significant effect on clinician satisfaction in the initial assimilation stage, it is 

appropriate to include these important factors to see if these factors also influence eMMS 
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assimilation. The other two factors, effort expectancy of eMMS and facilitating conditions, are 

not included in this research model as they have no effect on clinician satisfaction in the initial 

assimilation stage.   

 

Figure 7.1 Research Model 

7.2.1. Organisational Factors  

Based on the qualitative work by Liu et al. (2011), this sub-study argues that job specification, 

direct supervisor, and performance evaluation are the three organisational factors that influence 

the depth and width of eMMS assimilation at the individual level. Job specification refers to 

the breadth of knowledge required in the job specification. If a clinician has a broader job 

specification, that person might have a chance to learn the broader functions of eMMS (Liu et 

al., 2011). Similarly, if a clinician has a broader job specification, that person is likely to 

become a power user, which means a user with more knowledge of eMMS. This assumption 

was argued by a case study (Liu et al., 2011), which shows that all power users in a case 

company have broader job specifications. Based on this, the following is hypothesised:  

H7.1: Job specification has a positive effect on (a) width and (b) depth of 

assimilation. 
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Another factor that can influence the width of knowledge about eMMS functionality is the 

direct supervisor. This construct can be considered a specific form of social influence in 

UTAUT (Venkatesh et al., 2003) that focuses on the social influence from the immediate 

superior who directly supervises the medical staff, among many other social influences. In the 

context of user resistance, social influence from colleagues was found to have an indirect effect 

on users' attitudes (Kim and Kankanhalli, 2009). However, Liu et al. (2011) specifically 

identified that social influence from a direct supervisor or an immediate superior had a direct 

impact on individual assimilation. Hence, this sub-study adapts the definition of social 

influence to the definition of direct supervisor as 'the degree to which a clinician perceives that 

direct supervisors believe that he or she should use eMMS'. If the direct supervisor encourages 

the broad use of eMMS, clinicians' width of assimilation can be increased as the direct 

supervisor influences more formally and normatively.  

Similar to the width of knowledge about eMMS functionality, the depth of knowledge about 

eMMS and process integration can be influenced by a direct supervisor. The influence of a 

direct supervisor is different from that of top management or peers (Liu et al., 2011). Most 

employees' jobs are generally assigned by direct supervisors. Thus, the direct supervisor has 

more power and control over an eMMS user’s behaviour. In this context, the following is 

hypothesised:  

H7.2: Direct supervisor has a positive effect on (a) width and (b) depth of assimilation. 

Organisations should have proper performance evaluation schemes to improve organisational 

performance (Latham and Wexley, 1993). In order to measure the influence of performance 

evaluation on the individual level of assimilation, this sub-study created this construct, 

performance evaluation, and defined it as the degree to which performance evaluation is related 
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to eMMS use. Liu et al. (2011) proposed that the performance evaluation scheme associated 

with ERP use has a positive effect on the user's level of assimilation. In a health context, Wang 

et al. (2016) suggested that rewards have a significant effect on physicians’ extended use of 

EHR. Based on these, the following hypothesis is to be tested:  

H7.3: Performance evaluation has a positive effect on (a) width and (b) depth of 

assimilation. 

7.2.2. Cognitive Factors  

Similarly, based on the work by Liu et al. (2011), three cognitive factors that influence the 

width and depth of eMMS assimilation at the individual level are suggested. Intrinsic 

motivation in this study is referred to as the perception that a clinician likes to learn and use 

eMMS without any condition other than the process of using eMMS itself (Davis et al., 1992). 

In other words, intrinsic motivation is self-motivation, which occurs when a clinician is 

satisfied with the content of the eMMS activity itself (Ko et al., 2005). In a case study of 

individual-level ERP assimilation, people who have high intrinsic motivation showed a higher 

level of assimilation (Liu et al., 2011). In other words, clinicians who like to learn new systems 

have a greater understanding of the depth and width of the system. With this theoretical 

background, the following hypothesis is derived:   

H7.4: Intrinsic motivation has a positive effect on (a) width and (b) depth of 

assimilation 

As discussed in previous chapters, performance expectancy of eMMS in this chapter also 

means the degree to which a clinician perceives that using eMMS would be useful for his or 

her job performance (Davis, 1989; Davis et al., 1989). Many HIT studies showed that perceived 



132 

 

usefulness, or performance expectancy, has a positive effect on actual use (Lu et al., 2012; 

Djamasbi et al., 2009; Hennington and Janz, 2007; Kim et al., 2015). Furthermore, a study 

suggested that higher perceived usefulness results in a higher level of individual assimilation 

(Liu et al., 2011). Based on these, the following hypothesis is proposed:   

H7.5: Performance expectancy of eMMS has a positive effect on (a) width and (b) depth 

of assimilation. 

Absorptive capacity is considered a series of general abilities with which one can understand, 

utilise and apply new information, technology, and knowledge (Ko et al., 2005; Mowery and 

Oxley, 1995). If a clinician has a higher absorptive capacity, the person would more easily 

grasp and assimilate eMMS (Fichman and Kemerer, 1997). Moreover, Cohen and Levinthal 

(1990) imply that absorptive capacity has an impact on innovation adoption and diffusion. In 

line with the logic above, the following hypothesis is suggested: 

H7.6: Absorptive capacity has a positive effect on (a) width and (b) depth of 

assimilation. 

7.3. Analysis and Results 

Drawing on the qualitative work by Liu et al. (2011) as the theoretical foundation, this paper 

proposes a research model for eMMS assimilation at the individual level. Complementing the 

qualitative approach adopted by Liu et al. (2011), which has typically been used in IS for 

exploratory research (Punch, 2013; Walsham, 2006; Venkatesh et al., 2013), this sub-study 

adopts a quantitative approach where empirical data is collected and analysed to contrast the 

data against the theoretical propositions (Recker, 2013). 



133 

 

7.3.1. Measurement Model 

The items used in the survey were adapted from or developed based on existing literature and 

theories. Table 7.1 summarises the items used in the survey. 

Construct Items 

Job Specification 

(JS) 

My job requires knowledge of different tasks in medication management. 

My job requires a broad understanding of the medication management process. 

Direct Supervisor 

(DS) 

My direct supervisors have supported the use of eMMS. 

My direct supervisors have been helpful in the use of eMMS. 

People who supervise me think that I should use eMMS. 

Performance      

Evaluation (PV) 

My understanding of eMMS has an impact on my performance evaluation. 

The extent to which I use eMMS has an impact on my performance evaluation. 

My ability to use eMMS in new and innovative ways would be considered in my 

performance evaluation. 

Absorptive 

Capacity (AC) 

I have information on the state-of-the-art practice in my job. 

I am good at making the most of new information in my job. 

I am known as someone who can help others solve work-associated problems. 

Performance 

Expectancy of 

eMMS (PE) 

Using the eMMS system improves my job performance. 

Using the eMMS system enhances my effectiveness on the job. 

I find the eMMS system useful in my job. 

Intrinsic 

Motivation (IM) 

I enjoy the learning of software functions of eMMS that are completely new to me. 

I am personally interested in understanding how tasks are implemented in the eMMS 

system. 

Exploring new and innovative ways of using eMMS is fun to me. 

Assimilation 

Width (AW) 

I am familiar with different software functions of eMMS used across the hospital. 

I know how different software functions of eMMS are related. 

I know different software functions of eMMS used by others. 

Assimilation 

Depth (AD)  

I have knowledge of how work processes and the eMMS system integrate together. 

I understand how work processes are implemented in the eMMS system. 

I have understanding on how work processes are handled in the eMMS system. 

Table 7.1 Measurement Items 

Items for job specification were self-developed based on Liu et al. (2011). Items for direct 

supervisor were adapted from social influence in UTAUT (Venkatesh et al., 2003). Items for 

performance evaluation were self-developed based on Liu et al. (2011). Items for both 

absorptive capacity and intrinsic motivation were adapted from Ko et al. (2005). Items for 

performance expectancy of eMMS are the same as the ones in the previous chapters. Items for 

both assimilation depth and assimilation width were adapted from Gao et al. (2016).  
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The measurement model was first assessed by conducting a confirmatory factor analysis (CFA) 

using Smart PLS 3.0. The results are summarised in Table 7.2.  

Construct and 

Item 
Loading AVE CR JS DS PV AC PE IM AW AD 

JS 
JS1 0.913 

0.854 0.922 0.924        
JS2 0.935 

DS 

DS1 0.892 

0.834 0.938 0.330 0.913       DS2 0.934 

DS3 0.913 

PV 

PV1 0.959 

0.921 0.972 0.258 0.538 0.960      PV2 0.974 

PV3 0.946 

AC 

AC1 0.856 

0.784 0.916 0.494 0.558 0.480 0.885     AC2 0.914 

AC3 0.884 

PE 

PE1 0.968 

0.930 0.975 0.307 0.482 0.405 0.409 0.964    PE2 0.970 

PE3 0.954 

IM 

IM1 0.948 

0.904 0.966 0.328 0.528 0.467 0.659 0.607 0.951   IM2 0.949 

IM3 0.955 

AW 

AW1 0.949 

0.902 0.965 0.240 0.389 0.393 0.513 0.288 0.415 0.950  AW2 0.947 

AW3 0.953 

AD  

AD1 0.969 

0.940 0.979 0.298 0.512 0.435 0.552 0.344 0.473 0.765 0.970 AD2 0.971 

AD3 0.968 

Note: Diagonal elements represent the squared root of AVE for that construct. 

Table 7.2 Assessment of Measurement Model 

Validity is the extent to which a set of measurement items precisely represents the construct 

(Hair et al., 1998). Firstly, convergent validity was assessed by examining the standardised 

factor loading, composite reliability (CR), and average variance extracted (AVE). The 

standardised factor loadings were all greater than the commonly employed threshold of 0.7 

(Hair et al., 1998). The values of composite reliability (CR) for all latent variables are greater 

than 0.7, and the values of the average variance extracted (AVE) for all latent variables are also 

greater than 0.5. Hence, convergent validity of the survey instrument was deemed satisfactory 

(Fornell and Larcker, 1981; Hair et al., 1998). Secondly, discriminant validity was assessed by 

examining the square root of AVE for each latent variable and the correlations between the 
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latent variables. The square root of AVE for each latent variable (diagonal element) is greater 

than the correlations between latent variables (off-diagonal elements). Thus, discriminant 

validity of the survey instrument was deemed satisfactory (Fornell and Larcker, 1981). 

As this sub-study is also based on self-reported measures, there can be vulnerability to common 

method bias. As discussed in the previous chapters, two approaches are adopted to assess the 

risk of common method bias. Firstly, a full collinearity test was conducted and generated VIF. 

The results showed that all VIFs of latent variables range from 1.092 to 1.420, all below the 

recommended threshold of 3.3 (Kock, 2015; Kock and Lynn, 2012). Secondly, Williams et al. 

(2010)’s comprehensive CFA marker technique was employed. The Method-C model was 

compared with the baseline model to test the presence of method variance associated with the 

marker variable. The null hypothesis that the method factor loadings associated with the marker 

variable are not related to each substantive indicator was tested by the chi-square difference 

test comparing the two models. The result showed that the method-C model (Chi-

square=425.245, df=250, CFI=0.965, RMSEA=0.060) does not fit significantly better than the 

baseline model (Chi-square=425.68, df=251, CFI=0.966, RMSEA=0.060). Thus, there is no 

evidence of shared common method variance between the indicators of the substantive 

variables and the latent marker variables. In summary, the results suggested that common 

method bias is deemed not a concern in this sub-study.  

7.3.2. Structural Model 

Given a satisfactory measurement model, the structural model is evaluated using Smart PLS 

3.0. Figure 7.2 below shows the results of the structural model analysis. 
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Figure 7.2 Results of Path Model Analysis (N=196) 

Among six drivers of width, only two variables showed significant effects on width. Absorptive 

capacity has a higher positive effect on width, supporting hypothesis H7.6a. Performance 

evaluation also has a significant positive effect on width, supporting H7.3a. These two results 

are in line with Liu et al. (2011)’s suggestion. The other four antecedents did not show 

significant effects on width. Among six antecedents of depth, only two factors showed 

significant effects on depth. Absorptive capacity shows a higher positive significant effect on 

depth, providing empirical support for hypothesis H7.6b. Direct supervisor shows a significant 

positive effect on depth, supporting hypothesis H7.2b. These two results are in line with Liu et 

al. (2011)’s suggestion. The other four antecedents did not show a statistically significant effect 

on depth. A total of 31.7 percent of the variance of width is explained by two relationships of 

H7.6a and H7.3a. Moreover, two relationships of H7.6b and H7.2b account for 37.8 percent of 

the variance of depth.  

Prior studies suggest that the implementation of HIT has different impacts on different groups 

of users, and therefore different user groups are often influenced by different sets of factors 

(Kim et al., 2015). Consequently, the research model was examined separately for the different 

user groups. Due to the small number of pharmacists in the entire hospital, the research model 

was not examined separately for the pharmacists’ group. Figure 7.3 shows the results for the 

doctors, and Figure 7.4 shows the results for nurses. 
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Figure 7.3 Path Model for Doctors (N=95) 

 

Figure 7.4 Path Model for Nurses (N=93) 

The results suggest a different set of factors in place for different user groups. Specifically, 

direct supervisor and intrinsic motivation have a positive effect on assimilation width for the 

doctors but not nurses. Conversely, absorptive capacity has a positive effect on both width and 

depth of assimilation for nurses but not the doctors. Interestingly, performance expectancy of 

eMMS has a negative effect on assimilation depth for doctors, but the effect is positive for the 

nurses. Table 7.3 summarises the hypothesis testing results for different user groups.  
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Factor Doctors Nurses Overall 

Job Specification Not supported Not supported Not supported 

Direct Supervisor Positive on depth 

(H7.2b) 

Not supported Positive on depth 

(H7.2b) 

Performance 

Evaluation 

Not supported Not supported Positive on width 

(H7.3a) 

Intrinsic Motivation Positive on depth 

(H7.4b) 

Not supported Not supported 

Performance 

Expectancy of 

eMMS 

Negative on depth 

(H7.5b) 

Positive on depth 

(H7.5b) 

Not supported 

Absorptive Capacity Not supported Positive on width 

(H7.6a) and depth 

(H7.6b) 

Positive on width 

(H7.6a) and depth 

(H7.6b) 

Table 7.3 Summary of Hypothesis Testing 

7.4. Discussion 

Interpretation of the results is based on literature review, own experience, and discussions of a 

research team which includes a medical doctor, a registered nurse, and academics from 

multidisciplinary fields. The nature of IT assimilation is basically different from the traditional 

use concept that has been discussed so far in many technology acceptance literatures (Po-An 

and Wang, 2007). The use or usage concept simply represents repeated and regular use or usage, 

which is mandatory in this study. In contrast, assimilation means more voluntarily extended 

use or usage with broader and deeper knowledge about the system.     

7.4.1. Cognitive Factors 

The overall results suggest that three cognitive factors play different roles in driving the width 

and depth of eMMS assimilation for different user groups. First of all, nurses with greater 

absorptive capacity are associated with greater width and depth of assimilation. In other words, 

nurses with higher general abilities to understand, utilise, and apply information, technology, 

and knowledge in their job are better assimilated in terms of how eMMS is used across the 
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hospital and how eMMS supports the medication management processes. However, the 

positive relationship between absorptive capacity and assimilation does not apply to the doctor 

group. Instead, doctors with higher intrinsic motivation are associated with greater depth of 

assimilation. In other words, doctors who are better assimilated in terms of how eMMS 

supports the medication management process are primarily driven by their self-motivation in 

applying the technology to support the medication management processes. 

Intrinsic motivation and absorptive capacity complement each other. For example, even if 

clinicians have a high self-motivation and interest in learning deeper and broader, it is hard to 

be highly assimilated without high absorptive capacity. In contrast, people with high absorptive 

capacity will not be highly assimilated if they have no motivation to use all a system can offer. 

As doctors generally have the higher intellectual capacity, general ability, and learning capacity 

than ordinary subjects, absorptive capacity is not a determinant of assimilation for doctors (Hu 

et al., 1999; Yi et al., 2006). On the other hand, intrinsic motivation makes a difference in 

assimilation with given similar high absorptive capacity of doctors.  

Given the nature of the prescription tasks in terms of low dependency and high autonomy, a 

broad understanding of how eMMS is subsequently used by pharmacists and nurses in their 

tasks is generally optional for doctors. A deep understanding of how eMMS supports 

prescription tasks is encouraged in the hospital and is primarily driven by the self-motivation 

of individual doctors. However, given the administration tasks in terms of high dependency 

and high compliance, nurses are required to have not only a deep understanding of how 

administration tasks themselves are performed in eMMS but also a broad understanding of the 

precedent tasks performed in eMMS by doctors and pharmacists. Hence, eMMS assimilation 
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in both width and depth is necessary for nurses to perform administration tasks and is primarily 

determined by absorptive capacity rather than intrinsic motivation.  

Another interesting result is that performance expectancy of eMMS has opposite effects on 

assimilation depth for doctors and nurses. The effect is positive for nurses, suggesting that 

nurses better assimilated with the eMMS are driven by a more positive perception of the 

system's usefulness. However, the effect is negative for doctors, suggesting that doctors better 

assimilated with the eMMS are driven by less positive perceptions of the system's usefulness. 

One plausible reason for the opposite effects is the degree of structure in the tasks performed 

by nurses and doctors and the current state of eMMS technology in supporting the tasks. In 

general, the administration tasks performed by nurses (e.g., documenting that the medication 

has been administered at the prescribed time, in the prescribed dosage, etc.) are more structured 

and are well supported by eMMS. Hence, nurses who perceive the eMMS as useful in their job 

are those who have a better understanding of how the system supports the underlying 

medication management process. However, the prescription tasks performed by doctors (e.g., 

deciding on which medication to prescribe, in what dosage, and in what form, etc.) are 

generally less structured, involving many alternative ways of performing the tasks by different 

doctors. As with many enterprise systems, the eMMS often imposes constraints on the ways in 

which doctors should perform prescription tasks. With these points in mind, we can interpret 

the results in the reverse way that doctors who have a better understanding of how the 

prescription tasks are performed in the hospital may see the limitations on the eMMS in 

supporting the tasks, hence associated with less positive perception on the usefulness of the 

eMMS. 
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7.4.2. Organisational Factors 

Direct supervisor is among the organisational factors that play a significant role in the depth of 

eMMS assimilation for doctors. However,  as the direct supervisor and the user are related to 

the same job category, direct supervisors do not have a good reason to help users to extend 

their knowledge widely about the system functions which are not directly related to their job. 

This is why direct supervisor does not show a significant effect on width. For doctors, their 

direct supervisors are influential in encouraging them to have more in-depth knowledge of 

eMMS within their job. However, the influence of direct supervisors does not necessarily 

extend to the knowledge about the system functions that are not directly related to their job. 

Furthermore, the influence of direct supervisor is not significant for the nurse group. One 

plausible reason is that the relationship between doctors (e.g., JMOs) and their direct 

supervisors (SMOs, registrars, etc.) is more professional than functional in nature. To many 

junior doctors, their direct supervisors are more like their professional mentors in the same 

medical specialty field rather than their functional managers, as in the case of nurses. Hence, it 

is not surprising that doctors are more likely to be influenced by their professional mentors than 

nurses are influenced by their functional managers. Moreover, functional managers are 

generally interested in the use of mandated parts of eMMS. Other usages beyond mandated 

parts, which means assimilation, are primarily from voluntariness and are not necessarily 

encouraged by functional managers.   

The results suggest that performance evaluation has no impact on eMMS assimilation. This 

result means that although the assimilated use of eMMS will lead to better medication 

management and improved patient outcomes, it is not a part of the formal performance 

evaluation in the hospital. Similarly, job specification has no impact on eMMS. Liu et al. (2011) 



142 

 

found that, in the context of ERP, users with a broader job specification are generally more 

assimilated in ERP. However, in the context of eMMS, the jobs of doctors and nurses are well-

specified and clearly defined. In fact, unlike senior managers in business organisations, who 

may have broader job responsibilities, senior clinicians (registrars) may have more specialist 

job responsibilities. Hence, the positive relationship between job specification and eMMS 

assimilation does not necessarily apply in the hospital context. Furthermore, there are clear 

borders that cannot be crossed between doctors, nurses, and pharmacists in the job specification. 

Thus, the width of the job specification can only be extended within the same job group. For 

example, the width of job specifications in nursing cannot be extended to a doctor-specific job. 

With this limitation, extending the width of job specification within the same job group does 

not make a significant difference in the width of knowledge about the system use, as most users 

in the same group are using the same functions. 

7.5. Chapter Summary 

This chapter attempts to mainly understand individual levels of HIT assimilation and examine 

what factors affect users' assimilation in a specific healthcare setting. The results showed that 

there are apparent differences in drivers of eMMS assimilation between user groups. The most 

significant factors in the doctor group are direct supervisor and intrinsic motivation, whereas 

absorptive capacity and performance expectancy of eMMS are more important in the nurse 

group. Interestingly, performance expectancy of eMMS has opposite effects on assimilation 

depth for doctors and nurses. As this chapter examined eMMS assimilation by the user group 

as well as by the whole clinician sample, the suggested explanations for eMMS assimilation 

contribute to the body of knowledge in individual-level IT assimilation. However, as can be 

seen in the PLS-SEM analysis results, some hypotheses were not supported even in the analysis 
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by the user group. In order to give more plausible explanations for such results, the next chapter 

will use a different method, fsQcA, which captures multiple combinational causalities.   
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Chapter 8. IT Assimilation with fsQCA 

 

8.1. Introduction 

Chapter 7 has examined whether clinicians’ behaviours have changed into full utilisation in the 

assimilation stage. The PLS-SEM results of the whole sample are not the expected ones, as 

many hypotheses are not supported statistically. Although some hypotheses presented in 

Chapters 5 and 6 were not supported as well, the dataset from these chapters was tested with 

control variables, including gender, clinical work experience, and clinician role. The results 

showed that these variables did not have a significant impact, indicating that there is no need 

to re-examine the research models in these chapters by dividing respondents into different 

groups. Given the experience of Chapters 5 and 6, it initially seemed unnecessary to include 

control variables in Chapter 7. Thus, the dataset from Chapter 7 was tested without control 

variables. However, this analysis revealed that many hypotheses in Chapter 7 were not 

supported. Upon further reflection, it was realized that the constructs and relationships tested 

in Chapter 7 were entirely new and different from those in Chapters 5 and 6. Consequently, it 

became necessary to investigate potential differences between user groups. However, re-testing 

the research model with control variables only determines if they have a significant impact and 

does not explain the differences between user groups. Therefore, to identify any differences 

between user groups and to find a possible explanation for the unexpected results of the whole 

sample analysis, the research model was further re-examined separately for different user 

groups. The results by user groups give some meaningful and valuable insights into 

understanding the context and phenomena of two different clinician user groups. However, 
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there are still some insignificant relationships in the results of PLS-SEM-based analysis by user 

groups, which need to be more clearly explained. As discussed in Chapter 4, PLS-SEM-based 

analysis cannot accurately describe the relationships between dependent variables and 

independent variables when the relationships are not linear (Woodside, 2013). To address such 

limitations, a new alternative analysis technique, fsQCA, was suggested for theory 

development and data analysis (Skarmeas et al., 2014; Woodside, 2013). FsQCA employs both 

quantitative and qualitative assessments and creates a bridge between qualitative and 

quantitative methods (Ragin, 2000; Rihoux and Ragin, 2009). Moreover, in fsQCA, variables 

that are considered control variables (e.g., gender, experience) can be part of the solutions and 

combine in ways that explain different parts of the sample. In addition, fsQCA enables 

researchers to compute multiple solutions for multiple types of users and not the vast majority 

explained by the best solution of a regression analysis (Papas and Woodside, 2021).  

As Chapter 7 used PLS-SEM to see individual clinicians' assimilation, it focused on each 

factor's respective effect on assimilation while holding all other factors constant. In reality, 

however, several factors can simultaneously influence assimilation altogether. With this point, 

this chapter will use fsQCA to see how the combinations of some factors are associated with 

eMMS assimilation. This method can give more plausible and complementary explanations for 

the results from the PLS-SEM-based analysis in Chapter 7.  

8.2. Data Calibration 

Calibration is converting a condition or outcome to a fuzzy set, which is the first and most 

crucial step in fsQCA. Calibration can be used to satisfy qualitative researchers' in interpreting 

relevant and irrelevant variations as well as quantitative researchers' in precisely placing cases 

relative to one another (Papps and Woodside, 2021; Ragin, 2008; Vis, 2012). The raw data set 
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must go through this process before being used in fsQCA, and this sub-study follows the 

calibration procedure introduced by Ragin (2008). For each factor, a single factor score was 

constructed using the measurement items associated with the factor, and the values were 

calibrated into fuzzy sets ranging from 0 to 1. A value of zero indicates fully out of the set (full 

non-membership), whereas a value of one indicates fully in the set (full membership), and a 

score in between the two values indicates the distance of each case from the in or out scores 

(Ragin, 2008). 

There are mainly two approaches for data calibration. One is the direct method in which the 

researcher should select exactly three qualitative anchors, which define the level of 

membership in the fuzzy set for each case (full membership, crossover, full non-membership). 

The other is the indirect method in which the measurements should be rescaled based on 

qualitative assessments. In this sub-study, the direct method is chosen as it is more common 

and more straightforward in selecting the thresholds (Pappas and Woodside, 2021). 

With the direct method of data calibration, three anchors were chosen to define the degree of 

membership for each condition. Since this sub-study uses a 7-point Likert scale to quantify 

constructs, the procedure described by Ordanini et al. (2014) is employed to transform them 

into fuzzy sets. A score of 6 indicates that the respondent quite agrees with the measure. Thus, 

full membership thresholds are set to values greater than 6 (Tho and Trang, 2015; Mikalef and 

Pateli, 2017). While the score of 3 indicates that the respondent qualitatively disagrees with the 

measure asked; hence that is calibrated as a full non-membership. The crossover point is set to 

a value of 4.5, which is between being neutral (4) and slightly agreeing (5). The neutral score 

of 4 is not considered as the crossover point as respondents are rather out than in as they have 
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deliberately chosen neutral with 4 over slightly agreeing with 5 with the measure asked (Gawas 

et al., 2020; Tho and Trang, 2015; Mikalef and Pateli, 2017).  

8.3. fsQCA Analysis 

FsQCA takes a case rather than a variable perspective in its analysis, which is different from 

other statistical methods (Thomas et al., 2014). As this study investigates the individual-level 

assimilation of eMMS with 196 individual users, each response is a case of individual 

assimilation. Thus, this study analyses 196 cases of individual assimilation with six conditions 

(factors) and two outcomes of interest (AW, AD). In order to automate steps in the QCA 

process, fs/QCA 3.0 (Ragin and Sean, 2016) was used. The scores of eight latent variables (six 

conditions and two outcomes) in the result of CFA using Smart PLS 3.0 were used as the raw 

data to be calibrated. With the breakpoints discussed in the previous section, the raw data set 

was converted into a table of fuzzy set values for fsQCA. After that, a truth table was created 

using these fuzzy values. Standard analyses of truth tables in fsQCA are used to come up with 

sufficient conditions for the outcomes. However, whether a specific condition or combination 

of conditions is necessary for the outcomes should only be known in a separate analysis. 

Moreover, the data analysis should always start with the necessary conditions (Schneider and 

Wagemann, 2010). Thus, the analysis of necessary conditions will be discussed first in the next 

section, followed by sufficiency analysis.  

8.3.1. Analysis of Necessary Conditions 

The fsQCA method includes necessity and sufficiency analysis (Ragin, 2006). Necessity 

analysis is to examine whether a condition is always present when the outcome occurs. This 

analysis is used to see if a condition (or combination of conditions) is necessary to produce an 
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outcome. On the contrary, sufficiency analysis is to examine whether the outcome always 

occurs when the condition (or combination of conditions) is present. This analysis is used to 

see if a condition (or combination of conditions) is sufficient to produce an outcome. If a 

condition or combination of conditions must be present for an outcome to occur, these 

conditions are necessary conditions. If a condition or combination of conditions can produce 

the outcome by themselves, these conditions are sufficient conditions. The relevance of 

necessary conditions can be evaluated by consistency, where values higher than 0.9 indicate 

considerable necessity (Gawas et al., 2020; Schneider, 2018). Table 8.1 shows the results of 

the necessity analysis for both outcomes, assimilation width and depth.   

Condition 
Outcome (AW) Outcome (AD) 

Consistency Coverage Consistency Coverage 

Performance expectancy 0.920 0.579 0.921 0.646 

Job specification 0.973 0.559 0.965 0.617 

Direct supervisor 0.917 0.598 0.919 0.668 

Absorptive capacity 0.910 0.651 0.891 0.710 

Performance evaluation 0.837 0.641 0.831 0.709 

Intrinsic Motivation  0.892 0.655 0.870 0.711 

Table 8.1 Necessity Analysis for Whole Samples  

As can be seen in table 8.1, the analysis of necessary conditions for the whole samples showed 

that performance expectancy (0.920), job specification (0.973), direct supervisor (0.917) and 

absorptive capacity (0.910) are necessary for assimilation width. In contrast, performance 

expectancy (0.921), job specification (0.965) and direct supervisor (0.919) are necessary for 

assimilation depth. Table 8.2 shows the results of the necessity analysis for the doctor group. 
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Condition 
Outcome (AW) Outcome (AD) 

Consistency Coverage Consistency Coverage 

Performance expectancy 0.888 0.520 0.874 0.563 

Job specification 0.986 0.500 0.980 0.546 

Direct supervisor 0.890 0.566 0.896 0.627 

Absorptive capacity 0.905 0.607 0.884 0.652 

Performance evaluation 0.740 0.609 0.759 0.686 

Intrinsic Motivation  0.856 0.622 0.833 0.666 

Table 8.2 Necessity Analysis for Doctor Group  

As can be seen in table 8.2, the analysis of necessary conditions for the doctor group showed 

that job specification (0.986) and absorptive capacity (0.905) are necessary for assimilation 

width. In contrast, only job specification (0.980) is necessary for assimilation depth. Table 8.3 

below shows the results of the necessity analysis for the nurse group.   

Condition 
Outcome (AW) Outcome (AD) 

Consistency Coverage Consistency Coverage 

Performance expectancy 0.952 0.626 0.957 0.705 

Job specification 0.961 0.610 0.951 0.676 

Direct supervisor 0.930 0.619 0.929 0.693 

Absorptive capacity 0.917 0.675 0.902 0.744 

Performance evaluation 0.909 0.654 0.877 0.708 

Intrinsic Motivation  0.930 0.683 0.897 0.738 

Table 8.3 Necessity Analysis for Nurse Group   

As can be seen in table 8.3, the analysis of necessary conditions for the nurse group showed 

that all conditions are necessary for assimilation width. In contrast, performance expectancy 

(0.957), job specification (0.951), direct supervisor (0.929), and absorptive capacity (0.902) 
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are necessary for assimilation depth. The next step is to perform a sufficiency analysis with the 

truth table. 

8.3.2. Truth Table Analysis of Sufficient Configurations 

After data calibration, the truth table analysis on the fuzzy dataset was performed using fsQCA 

software, fs/QCA 3.0 (Ragin and Sean, 2016). The truth table analysis derives solutions by using 

the boolean logical procedure known as the Quine-McCluskey minimisation algorithm (Gawas 

et al., 2020). For samples greater than 150 cases, the frequency threshold may be set at 3 (or 

larger), while for smaller samples, the threshold may be set at 2 (Fiss, 2011; Ragin, 2008). As 

the sample size in this study is 196, the threshold is set at 3, and all combinations with smaller 

frequencies are removed from further analysis. The next step is to decide the consistency 

threshold. A high consistency threshold is not necessarily better than a low consistency 

threshold, as a low consistency threshold leads to the identification of more necessary 

conditions, reducing type II errors (i.e., false negatives) but increasing type I errors. (i.e., false 

positives), and vice versa (Dul,2016). After removing all combinations with smaller 

frequencies, the highest consistency in the remaining combinations is less than 0.8. Thus, the 

consistency threshold was set at 0.75, the minimum recommended value (Rihoux and Ragin, 

2008).  

Unlike least-squares-based regression analysis, fsQCA does not assume that the relationship 

between the dependent and independent variables is symmetric. In other words, while the 

presence of an element is sufficient for the desired outcome to occur, the absence of that 

element does not necessarily automatically imply the absence of the outcome. Hence, the truth 

table analysis was performed separately for the presence (high level) and the absence (low level) 

of assimilation width. Similarly, the analysis was performed separately for the presence (high 
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level) and the absence (low level) of assimilation depth. Another critical characteristic of 

fsQCA is a concept known as equifinality, which means that alternative factors can produce 

the same outcome. For example, while the presence of an element is sufficient for high 

assimilation width, it is not the only way for high assimilation width to occur. 

 

The results of the truth table analysis for assimilation width and depth are summarised in Tables 

8.4 and 8.5, respectively. The black circles (●) denote the presence of a condition, whereas 

the crossed-out circles (⊗) indicate the absence of one (Ragin, 2008). Core elements of a 

configuration are marked with large circles (prime implicants), peripheral elements with small 

ones and blank spaces are an indication of a "do not care" situation in which the causal 

condition may be either present or absent. Core elements are the causal conditions for which 

the evidence indicates a strong causal relationship with the outcome of interest. In contrast, 

peripheral elements are those for which the evidence for a causal relationship with the outcome 

is weak (Fiss, 2011). Consistency measures the extent to which a configuration corresponds to 

the outcome. It resembles the notion of significance in statistical models (Schneider and 

Wagemann, 2010). Coverage assesses the empirical relevance of a consistent subset, an 

analogous measure of R2 in regression analysis (Ragin, 2006; Mendel and Korjani, 2012). The 

higher the raw coverage, the larger the proportion of the cases with high (low) assimilation can 

be explained by the given configuration. Unique coverage measures the proportion of outcome 

cases that are uniquely covered by a given path (Ragin, 2008), which should be larger than 

zero; otherwise, the configuration does not contribute to the explanation of the outcome 

(Zaefarian et al., 2017). 
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 Assimilation Width = High  Assimilation Width = Low 

Configuration 1 2a 2b 2c 2d 2e 

IM ● ⨂     

PE   ⨂    

AC ●   ⨂   

DS ●    ⨂  

PV ●     ⨂ 

JS •      

Raw Coverage 0.73 0.54 0.37 0.53 0.40 0.55 

Unique Coverage 0.73 0.04 0.01 0.04 0.01 0.05 

Consistency 0.77 0.84 0.82 0.86 0.84 0.77 

Solution Coverage 0.73 0.78 

Solution Consistency 0.77 0.74 

Table 8.4 Truth Table Analysis for Assimilation Width 

Table 8.4 summarises the truth table analysis for assimilation width. The analysis produces a 

single configuration solution (1) for high assimilation width, with intrinsic motivation, 

absorptive capacity, direct supervisor, and performance evaluation as core conditions and job 

specification as a peripheral condition. The solution covers 73% of the cases with a consistency 

of 77%. In contrast, the truth table analysis produces a solution with five configurations (2a to 

2e) for low assimilation width. Each configuration represents the lack of intrinsic motivation, 

performance expectancy, absorptive capacity, direct supervisor, or performance evaluation as 

a core condition. The solution covers 78% of the cases, with a consistency of 74%. 

The results suggest that the combination of intrinsic motivation, absorptive capacity, direct 

supervisor, and performance evaluation is strongly related to high assimilation width. However, 

the lack of any of them is strongly related to low assimilation width. Both performance 

expectancy and job specification have asymmetric relationships with assimilation width. Low 

performance expectancy is strongly related to low assimilation width, and high job 

specification is weakly related to high assimilation width, but the opposites do not apply. 
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 Assimilation Depth = High Assimilation Depth = Low 

 3a 3b 3c 3d 4a 4b 4c 4d 

IM ● ● ●  ⨂    

PE •  • •  ⨂   

AC ● ●  ●   ⨂  

DS  • • •    ⨂ 

PV ● ● ● ●     

JS • • • •     

Raw Coverage 0.70 0.70 0.71 0.70 0.57 0.40 0.56 0.45 

Unique Coverage 0.02 0.02 0.03 0.02 0.05 0.03 0.05 0.04 

Consistency 0.82 0.82 0.82 0.81 0.79 0.80 0.81 0.82 

Solution Coverage 0.78 0.76 

Solution Consistency 0.79 0.72 

Table 8.5 Truth Table Analysis for Assimilation Depth 

Table 8.5 summarises the truth table analysis for assimilation depth. The analysis produces a 

solution with four configurations (3a-3d) for high assimilation depth. All four configurations 

have performance evaluation as a core condition. Two of them combine performance 

evaluation with both intrinsic motivation and absorptive capacity as the core conditions (3a and 

3b). In contrast, the other two conditions combine performance evaluation with either intrinsic 

motivation (3c) or absorptive capacity (3d) as the core conditions. In addition, all four 

conditions have job specification as a peripheral condition, three solutions (3a, 3c, and 3d) have 

performance expectancy as a peripheral condition, and three solutions (3b, 3c, 3d) have direct 

supervisor as a peripheral condition. The solution covers 78% of the cases with a consistency 

of 79%. In contrast, the truth table analysis produces a solution with four configurations (4a-

4d) for low assimilation depth. Each configuration represents the lack of intrinsic motivation, 

performance expectancy, absorptive capacity, or director supervisor as a core condition. The 

solution covers 76% of the cases with a consistency of 72%.  

The results suggest that the combination of intrinsic motivation, performance expectancy, 

absorptive capacity, and direct supervisor are casually related to high assimilation depth. 
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However, the lack of any of them has a strong causal relationship with low assimilation depth. 

Both performance evaluation and job specification have an asymmetric relationship with 

assimilation depth, with high performance evaluation (job specification) being strongly 

(weakly) related to high assimilation depth, not vice versa. 

8.4. Truth Table Analysis by Clinician Groups 

Having performed the truth table analysis for all the clinicians, this sub-study conducts the truth 

table analysis for doctors and nurses separately to construe combinations that lead to the high 

assimilation width and depth. Even if the sample size decreases due to this separate analysis of 

two user groups, the frequency threshold does not have to be lowered to 2 accordingly, as 2 is 

just a minimum threshold and keeping 3 better satisfies this threshold.  

8.4.1. Sufficient Configurations for Doctors 

Table 8.6 summarises the truth table analysis for doctors. The analysis produces similar 

solutions for assimilation width (1 and 2) and assimilation depth (3 and 4). The solution for 

high assimilation width provides a single configuration with all six factors. Specifically, 

intrinsic motivation, absorptive capacity, and performance evaluation are the core conditions, 

and performance expectancy, direct supervisor, and job specification are the peripheral 

conditions. The solution covers 61% of the cases with a consistency of 75%. The solution for 

low assimilation width contains two equifinal configurations: one combines absorptive 

capacity and intrinsic motivation as the core conditions, and the other includes performance 

evaluation as the core condition. The solution covers 61% of the cases with a consistency of 

83%. Similar to the solution for high assimilation width, the solution for high assimilation 

depth provides a single configuration with the same core and peripheral conditions. The 
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solution covers 61% of the cases with a consistency of 83. Likewise, the solution for low 

assimilation depth provides two equifinal solutions with the same core conditions in each 

configuration. The solution covers 79% with a consistency of 77%.  

 Assimilation 

Width = High 

Assimilation 

Width = Low 

Assimilation 

Depth = High 

Assimilation 

Depth = Low 

 1 2a 2b 3a 4a 4b 

AC ● ⨂  ● ⨂  

IM ● ⨂  ● ⨂  

PE •   •   

DS •   •   

JS •   •   

PV ●  ⨂ ●  ⨂ 

Raw Coverage 0.61 0.46 0.64 0.61 0.50 0.70 

Unique Coverage 0.61 0.09 0.27 0.61 0.09 0.29 

Consistency 0.75 0.89 0.77 0.83 0.87 0.76 

Solution Coverage 0.61 0.74 0.61 0.79 

Solution Consistency 0.75 0.79 0.83 0.77 

Table 8.6 Truth Table Analysis – Doctors 

The results suggest that the causal recipes for assimilation width and depth are similar for 

doctors. High assimilation width and depth are casually related to all six factors, with 

absorptive capacity, intrinsic motivation, and performance evaluation having a strong causal 

relationship with assimilation. Performance expectancy, direct supervisor and job specification 

have a weak causal relationship with assimilation. 

8.4.2. Sufficient Configurations for Nurses 

Table 8.7 summarises the truth table analysis of eMMS assimilation for nurses. In terms of 

high assimilation width, the analysis produces an equifinal solution with two configurations. 

Both configurations have high absorptive capacity as the core condition and high intrinsic 

motivation, performance expectancy, and job specification as the peripheral conditions. The 
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first configuration has high direct supervisor as the additional peripheral condition, whereas 

the second configuration has high performance evaluation as the additional peripheral 

condition. The solution covers 83% of the cases with a consistency of 75%. Conversely, the 

analysis for low assimilation width produces a solution with three configurations. Each 

configuration represents the absence of one factor as a core condition: absorptive capacity, 

direct supervisor, or performance evaluation. The solution covers 63% of the cases with a 

coverage of 74%. 

The analysis produces a solution with three configurations for high assimilation depth. All of 

the configurations have high intrinsic motivation as the core condition and include four out of 

the remaining five factors (absorptive capacity, performance expectancy, direct supervisor, job 

specification, and performance evaluation) as the peripheral conditions. The first configuration 

excludes performance evaluation as a peripheral condition. The second configuration excludes 

direct supervisor, and the three configurations exclude absorptive capacity as a peripheral 

condition. The three configurations together cover 84% of the cases with a consistency of 79%. 

In contrast, the analysis for low assimilation depth produces a solution with two configurations, 

and each configuration represents the absence of one factor as a core condition: absorptive 

capacity and direct supervisor. The solution covers 59% of the cases with a consistency of 73%.  

The results suggest that the causal recipes for high assimilation width and depth require the 

combination of multiple (five) causal factors. High absorptive capacity is strongly related to 

high assimilation width, whereas high intrinsic motivation is strongly related to assimilation 

depth. However, the causal recipes for low assimilation width and depth only require the 

absence of one factor. Low absorptive capacity, direct supervisor, or performance evaluation 
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is strongly related to low assimilation width, whereas low absorptive capacity or direct 

supervisor is strongly related to low assimilation depth. 

 Assimilation 

Width =High 

Assimilation 

Width = Low 

Assimilation 

Depth = High 

Assimilation 

Depth = Low 

 1a 1b 2a 2b 2c 3a 3b 3c 4a 4b 

AC ● ● ⨂   • •  ⨂  

IM • •    ● ● ●   

PE • •    • • •   

DS •   ⨂  •  •  ⨂ 

JS • •    • • •   

PV  •   ⨂  • •   

Raw Coverage 0.81 0.79 0.47 0.29 0.42 0.78 0.81 0.80 0.52 0.34 

Unique Coverage 0.04 0.02 0.15 0.02 0.10 0.05 0.01 0.04 0.25 0.07 

Consistency 0.76 0.77 0.82 0.78 0.78 0.81 0.81 0.80 0.77 0.77 

Solution Coverage 0.83 0.63 0.84 0.59 

Solution Consistency 0.75 0.74 0.79 0.73 

Table 8.7 Truth Table Analysis – Nurses 

8.5. Discussion 

As Chapter 7 focused on the analysis by the different user groups, the results of fsQCA are also 

discussed with the focus on the analysis by the different user groups. First, the overall 

comparison between the doctor group and the nurse group will be discussed. Then, a more 

detailed interpretation of the results of each group will be discussed. As fsQCA focuses on the 

combination of conditions to be sufficient to produce the outcome, the interpretation of the 

results is quite different from the one in PLS-SEM-based results. However, it is also necessary 

to see how the results of fsQCA are different from the results of PLS-SEM. Therefore, the 

comparison with the results of PLS-SEM will be discussed last.  

8.5.1. Overall Comparison of Two User Groups. 

First of all, the results of the doctor group are quite different from the results of the nurse group. 

There is only one solution for high assimilation width in the doctor group, but the nurse group 
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has two different solutions. Moreover, absorptive capacity, intrinsic motivation, and 

performance evaluation are core conditions in the doctor group, but only absorptive capacity 

is a core condition in the nurse group. To achieve high assimilation width, doctors should have 

high general ability and high self-motivation, and they should be rewarded in their performance 

evaluation. This result indicates that there is one straightforward strategy that considers three 

core conditions simultaneously to achieve high assimilation width in the doctor group. On the 

contrary, there are two different strategies that include only one core condition in the nurse 

group. Thus, it can be easier to achieve high assimilation width in the nurse group than in the 

doctor group, as there are two alternative ways that need to satisfy just one condition. 

There is only one solution in the doctor group for high assimilation depth, but the nurse group 

has three different solutions. Moreover, the doctor group's solution for high assimilation depth 

is the same as the one for high assimilation width. Thus, absorptive capacity, intrinsic 

motivation, and performance evaluation are also core conditions for high assimilation depth in 

the doctor group. However, only intrinsic motivation is a core condition in the nurse group. 

Similar to assimilation width, it can be harder to achieve high assimilation depth in the doctor 

group than in the nurse group, as the doctor group has more conditions that must be satisfied.   

When doctors have low general abilities and low self-motivation, or they do not get rewarded 

in their performance evaluation, it leads to low assimilation width. On the contrary, when 

nurses have low general abilities or low support from their direct supervisor, or they do not get 

rewarded in their performance evaluation, it leads to low assimilation width. There should be 

at least some rewards through proper performance evaluation for both the doctor and the nurse 

group in order not to have low assimilation width. Absorptive capacity is required for both 

groups but is more critical in the nurse group than in the doctor group to avoid low assimilation 
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width as absorptive capacity in the nurse group is only one core condition which is sufficient 

for low assimilation. However, it is a part of a sufficient condition in the doctor group.  

The doctor group's solution for low assimilation depth is the same as the one for low 

assimilation width. Thus, the doctor group’s solutions for both high and low assimilation have 

no difference between assimilation width and depth. The nurse group has two solutions for low 

assimilation depth. When nurses have low general abilities or low support from their direct 

supervisor, it leads to low assimilation width. These two solutions are also included as solutions 

for low assimilation width. Thus, low performance evaluation is an additional solution only for 

low assimilation width. The common condition for low assimilation depth between the two 

groups is absorptive capacity which is more critical in the nurse group than in the doctor group, 

as aforementioned in the discussion of low assimilation width. The detailed interpretation of 

why each group has different conditions for assimilation width and depth will be discussed in 

the next section.  

8.5.2. Doctor Group 

When doctors have high general ability and high self-motivation, and they get rewarded in their 

performance evaluation, it is a sufficient condition for high assimilation width. This 

combination of conditions includes intrinsic motivation and performance evaluation which are 

not necessary conditions in necessity analysis. It means that high assimilation width can be 

achieved without the presence of intrinsic motivation or performance evaluation. Even if 

doctors have a high self-motivation and interest to learn deeper and broader, it is hard to learn 

by themselves. Moreover, for more than one year since eMMS implementation, there has not 

been ongoing training or education on eMMS, especially on the deeper and broader use of 

eMMS. Thus, intrinsic motivation itself alone is unnecessary for high assimilation width. 
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One possible reason why performance evaluation is not a necessary condition but a part of a 

sufficient condition for high assimilation width is that the performance evaluation scheme is 

generally made as a standardised form to evaluate the overall performance of the employee, 

not just to evaluate specifically eMMS use. Thus, even if eMMS use is reflected in performance 

evaluation to some extent in some ways, a general performance evaluation itself alone is not 

so necessary for high eMMS assimilation width.  

In necessity analysis, only absorptive capacity and job specification are necessary conditions 

for high assimilation width. However, job specification is not a necessary part of a sufficient 

condition for high assimilation width. For doctors to have high assimilation on eMMS, a 

prerequisite is to use eMMS first. Without using eMMS, no one can have high assimilation on 

eMMS. In the context of this study, eMMS is a mandatory system. Thus, doctors should use 

eMMS as they have specific job requirements to use eMMS. However, job specification only 

makes doctors use eMMS but does not necessarily make doctors have high assimilation. That 

can be a plausible explanation for why job specification is a necessary condition but not a core 

condition for high assimilation width.  

The combination of performance evaluation, intrinsic motivation, and absorptive capacity has 

a strong causal relationship with assimilation depth in the doctor group. When doctors get 

rewarded in their performance evaluation and have high general ability and high self-

motivation, it leads to high assimilation depth. With similar reasons aforementioned in 

assimilation width, intrinsic motivation and performance evaluation are not necessary 

conditions in necessity analysis for assimilation depth. Different from assimilation width, only 

job specification is a necessary condition for high assimilation depth, but it is not a necessary 

part of a sufficient condition for high assimilation depth. This result can be interpreted with the 
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similar reason aforementioned in assimilation width. For high assimilation depth, there is 

another unnecessary condition, absorptive capacity, which is a part of a sufficient condition for 

high assimilation depth. People who quickly learn new things are considered to have absorptive 

capacity. In this study, absorptive capacity does not mean just computer-related capability, 

such as computer self-efficacy in TAM 2 (Venkatesh and Davis, 2000) and TAM 3 (Venkatesh 

and Bala, 2008). In the context of this study, absorptive capacity includes abilities to have 

information on the state-of-the-art practice on the job, make the most of that new information 

on the job, help others solve work-related problems, and so on. As absorptive capacity is more 

general abilities and broader knowledge rather than deeper knowledge and special abilities in 

a specific area, it is closer to the concept of assimilation width than assimilation depth. Thus, 

absorptive capacity alone is not a necessary condition for the high assimilation depth of eMMS. 

8.5.3. Nurse Group 

While all six conditions are necessary conditions for high assimilation width in necessity 

analysis, only absorptive capacity is a core condition in the sufficiency analysis of the nurse 

group. As user training is provided based on the module related to users' jobs, it is hard to 

experience eMMS functions widely which are not directly related to their jobs. Hence, 

absorptive capacity, such as self-learning ability, is the most crucial factor in high assimilation 

width in the nurse group. Other conditions are all necessary for high assimilation width in the 

nurse group. Thus, simply combining all the conditions together can be a solution. However, 

as sufficiency analysis results suggested, there can be two different ways of combining five 

conditions out of all six conditions.  

In assimilation depth, the results of fsQCA in the nurse group showed that only intrinsic 

motivation is a core condition, unlike the results of assimilation width. As assimilation depth 
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is more closely and directly related to users' jobs than assimilation width is, a more critical 

factor in assimilation depth is self-motivation to learn eMMS deeply rather than absorptive 

capacity. If users like to learn, it will be easier for them to learn something related to their job 

than something not so relevant to their job. Thus, with the help of other peripheral conditions 

such as absorptive capacity, performance expectancy, performance evaluation, and so on, 

intrinsic motivation plays a key role in achieving high assimilation depth in the nurse group. 

Another thing to be discussed is that performance expectancy is a necessary condition for both 

assimilation width and depth but not a core condition of sufficient combination for high 

assimilation width and depth. In order to be a necessary condition, a condition or combination 

of conditions must be present for an outcome to occur. For nurses to be highly assimilated in 

eMMS, they should at least feel that eMMS is useful. Thus, performance expectancy of eMMS 

is a necessary condition that must be present for high assimilation. Then, why is performance 

expectancy not a core condition in sufficiency analysis? The reason can be further explained 

in the context of this study. In mandatory settings, organisations force their employees to use 

a system. However, not all parts of the system are mandatory for all employees. They just need 

to use a part of the system which is mandated to be done using the system. Other usages beyond 

mandated parts are primarily from voluntariness and are not closely related to their duties. 

People who have higher assimilation on eMMS may think that eMMS is useful. However, this 

does not mean higher performance expectancy is a driver of higher assimilation, as their 

extended usage and deeper knowledge do not result from their jobs or duties. Performance 

expectancy is a job-focused concept, as can be seen in its definition, "the degree to which an 

individual believes that using the system will help him or her to attain gains in job performance" 

(Venkatesh et al., 2003, p.447). Thus, job-related usefulness cannot be a direct cause of 

voluntarily extended use which is not a part of the job. 
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Direct supervisor is another necessary condition for both assimilation width and depth in the 

nurse group. However, it is not a core condition in sufficiency analysis for high assimilation 

width and depth. On the contrary, it is a core condition in sufficiency analysis for low 

assimilation width and depth, which means that the absence of direct supervisor leads to low 

assimilation. As assimilation is more than the mandated use of eMMS, direct supervisors 

cannot give nurses any normative influence or pressure for high eMMS assimilation. However, 

if direct supervisors discourage the extended use of eMMS, it will lead to nurses' low 

assimilation on eMMS, as the result of the low assimilation width and depth suggested. Thus, 

at least nurses need support from direct supervisors for high assimilation, which can make 

direct supervisor a necessary condition for high assimilation.  

8.5.4. PLS Vs fsQCA 

Among three cognitive factors, only absorptive capacity shows statistically significant effects 

on width and depth in PLS results. This result is also well matched with the results of fsQCA, 

which shows that absorptive capacity is a core condition in most solutions for assimilation 

width and depth. Of course, as fsQCA has the characteristic of equifinality, there is a solution 

to achieve high assimilation depth without the presence of absorptive capacity. However, 

absorptive capacity is core rather than peripheral in all solutions where it is present. Moreover, 

the lack of absorptive capacity is strongly related to both low assimilation width and depth. 

These general abilities of clinicians are the indispensable factor for eMMS assimilation. 

One of the most surprising results in this research is that performance expectancy of eMMS 

has no significant effect on both width and depth in PLS results. However, the results of fsQCA 

showed that performance expectancy of eMMS is a necessary condition for both assimilation 

width and depth and a peripheral condition for assimilation depth. Moreover, the lack of 
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performance expectancy is highly related to both low assimilation width and depth. 

Synthesising both findings from PLS and fsQCA, performance expectancy of eMMS is 

associated with assimilation width and depth, but it is not a driver which leads to assimilation 

width or depth.  

PLS results showed that intrinsic motivation has no significant effect on both assimilation 

width and depth. The results of necessity analysis in fsQCA are consistent with PLS results. In 

necessity analysis, intrinsic motivation is not a necessary condition for assimilation width and 

depth. However, the results of sufficiency analysis in fsQCA showed that intrinsic motivation 

is a core condition for a high assimilation width and depth in most solutions. This point is the 

most important difference between PLS-SEM and fsQCA. While intrinsic motivation alone has 

no effect on assimilation, it can play an important role in high assimilation when combined 

with other conditions, such as performance evaluation and absorptive capacity.  

One crucial factor in our research is the implication of performance evaluation. Actually, 

whether there is a certain performance evaluation scheme specific to eMMS use has not been 

asked in the questionnaire. Instead, to what extent eMMS use is reflected in performance 

evaluation in some ways has been measured. The PLS results showed that the more users feel 

eMMS use is related to performance evaluation, the higher their width of assimilation level is. 

However, there is no causality between performance evaluation and depth. These PLS results 

can be further discussed in comparison to the result of fsQCA. Performance evaluation is a 

core condition for both assimilation depth and width in fsQCA, but it has an asymmetric 

relationship with assimilation depth. It means that performance evaluation is not a driver which 

alone leads to assimilation depth, but it is an essential condition to lead to assimilation depth 

along with other conditions. In reality, performance evaluation is one of the most important 
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extrinsic motivations for the employees in an organisation as it can further influence their 

promotions and financial incentives, including salary increases. Thus, it can be confirmed that 

a proper evaluation scheme is needed to reinforce employees' level of assimilation on the 

system use in this healthcare setting as well.   

Direct supervisor shows a significant effect on depth of assimilation but not on width in PLS 

results. In fsQCA results, direct supervisor is one of the core conditions for assimilation width. 

Even if direct supervisor is not a factor that can drive assimilation width alone, it is still an 

important and indispensable condition to lead to assimilation width when combined with other 

conditions. Moreover, even if direct supervisor is a peripheral condition for assimilation depth, 

it is a factor that leads to assimilation depth alone as well as along with other conditions. Thus, 

whether it is a core or peripheral condition in fsQCA is not exactly related to causality in PLS.  

Another thing that needs to be discussed is that width of job specification does not have a 

significant effect both on width and depth in PLS results. The results of fsQCA are also 

consistent with the PLS results. Job specification is not a core condition but a peripheral 

condition for both high assimilation width and depth in fsQCA results. Moreover, the absence 

of job specification is not related to low assimilation width and depth. Hence, in the context of 

eMMS, job specification alone is not an essential factor that can influence eMMS assimilation. 

However, job specification is a necessary condition for both high assimilation depth and width. 

Even though the hypothesis was not supported statistically in PLS, job specification can play 

a certain role in achieving higher assimilation width and depth when combined with other 

conditions.  

For the doctor group, the results of fsQCA are quite different from the results of PLS. There is 

no factor that influences doctors' assimilation width in PLS results. This means that any factor 
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alone cannot have a statistically significant effect on doctors' assimilation width, but the 

combination of absorptive capacity, intrinsic motivation and performance evaluation can 

increase doctors' assimilation width. Thus, these three conditions should be considered 

simultaneously to increase the doctor's assimilation width.  

In assimilation depth, the above three factors are also important for the doctor group. The 

results of fsQCA are similar to the results of PLS in some parts. The PLS results showed that 

intrinsic motivation has an effect on doctors’ assimilation depth, which is a core condition of 

fsQCA. However, the PLS results also showed that direct supervisor is another significant 

factor for assimilation depth, whereas absorptive capacity and performance evaluation are the 

remaining core conditions in the fsQCA results. This point means that direct supervisor has an 

effect on assimilation depth while holding all other factors constant, but it is not an 

indispensable factor to produce high assimilation depth when considering the effects of other 

factors simultaneously. In contrast, absorptive capacity and performance evaluation have no 

unique effect alone on assimilation depth, but they are the essential factors that produce high 

assimilation depth together. In addition, performance expectancy is not a core condition but a 

peripheral condition for high assimilation depth in fsQCA results, whereas it has a negative 

effect on assimilation depth in PLS results. The interpretation of this result in Chapter 6 was 

that doctors who have deeper assimilation on eMMS might see the limitations of eMMS in 

supporting the tasks. The results of fsQCA are in line with this interpretation. As the presence 

of performance expectancy is not important to produce a high level of assimilation depth and 

it is not associated with a low level of assimilation depth, performance expectancy is not a 

cause to decrease or increase assimilation depth. Hence, the interpretation of the PLS result in 

a reverse way is a more plausible explanation when synthesising both PLS and fsQCA results. 
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For the nurse group, the result of fsQCA in assimilation width is consistent with the results of 

the PLS analysis. Absorptive capacity in the nurse group is only the factor that has a significant 

effect on assimilation width in the nurse group. Similarly, the results of fsQCA analysis showed 

that absorptive capacity is a core condition for high assimilation width. For assimilation depth, 

however, the results of fsQCA are quite different from the results of PLS analysis. While only 

absorptive capacity and performance expectancy of eMMS are the factors that lead to 

assimilation depth in the PLS results, intrinsic motivation is the only core condition in fsQCA 

results. Unlike the PLS analysis, which only considers the unique effect of each factor alone, 

the results of fsQCA mean that absorptive capacity and performance expectancy of eMMS are 

not the most important factor for high assimilation depth when considering the combination of 

other factors simultaneously. Moreover, as intrinsic motivation showed an asymmetric 

relationship with assimilation depth, it is not a factor that leads to assimilation depth in the PLS 

results.  

8.6. Chapter Summary 

This chapter attempted to see which configurations of factors are associated with clinicians’ 

assimilation width and depth. Moreover, this chapter tried to compare the results of two 

different user groups. Furthermore, whether there are any differences in the results between 

PLS-SEM and fsQCA methods was also examined. While some results of fsQCA are consistent 

with the results of PLS-SEM, which strengthens the results, some fsQCA results give more 

plausible explanations for insignificant relationships found in PLS-SEM. This chapter mainly 

explained how causally relevant elements combine into configurations associated with 

individual clinician assimilation of eMMS. As can be seen in the results, this chapter captures 

multiple conjunctural causations, which can address the multi-faceted complexity of eMMS 
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implementation. Along with the results from PLS-SEM in Chapter 7, this chapter will provide 

a more comprehensive understanding of eMMS implementation. The next chapter will discuss 

both theoretical and practical implications of whole sub-studies and make a conclusion with an 

overview of the works.  

  



169 

 

 

Chapter 9. Implication and Conclusion 

 

9.1. Introduction 

From Chapter 5 to Chapter 8, the results of data analysis from four sub-studies were discussed. 

As each sub-study is not a stand-alone study that is independent of other sub-studies, this 

chapter discusses how the work presented in each chapter relates to each other and addresses 

the overall aim of this thesis. Based on the discussions from these previous four chapters, this 

chapter also discusses both the theoretical and practical implications of each sub-study. Some 

limitations of each sub-study have been addressed in other sub-studies, but there are still a few 

limitations in this thesis. Those remaining limitations, along with future research directions, 

are also discussed in this chapter. Finally, an overall conclusion drawn from the research is 

presented as well. 

9.2. Overall Discussion 

The overall aim of this thesis is to understand user behaviour and the implementation success 

of eMMS comprehensively. In order to make sure that eMMS has been successfully 

implemented, this thesis provides several necessary conditions to be satisfied. First of all, users 

of eMMS should be satisfied with eMMS in the initial adoption stage. As eMMS is a mandatory 

system, clinicians have to use eMMS even if they do not like it. Thus, the outcome construct 

of TAM and UTAUT, behavioural intention, is not able to clearly measure the success of 

eMMS. It is not meaningful if clinicians are asked whether they intend to use eMMS which 

they have to use. Along with clinician satisfaction, organisational benefits of eMMS can also 
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be another necessary condition of eMMS success. As eMMS is not a personal system for 

private use but an enterprise system adopted and introduced by decision-makers of an 

organisation, there should be a series of organisational benefits expected to be realised through 

eMMS. These benefits should be taken into account when the management of an organisation 

makes the decision on the introduction of eMMS. Whether to achieve such organisational 

benefits is a crucial indicator of eMMS success. 

Another necessary condition of eMMS success is low clinician resistance to eMMS. Again, as 

user satisfaction and user resistance are not opposite to each other, users who are satisfied with 

eMMS may have resistance to change from a paper-based way of working. Some users may 

feel high sunk costs if they have already spent a lot of time and effort in the old way of working 

and are accustomed to it. Moreover, everything new is not so easy to learn for everyone. These 

comprise a large portion of switching costs, leading to resistance to eMMS. Chapter 4 provides 

how to reduce clinician resistance to eMMS by examining the antecedents and underlying 

mechanisms of clinician resistance.  

In initial perception, users may be satisfied with eMMS without complete understanding or 

enough use experience of eMMS. Thus, high clinician satisfaction with eMMS in the initial 

adoption stage may just mean initial success but does not mean subsequent success in the long 

term. As user perception may change over time, this thesis looks at the initial assimilation stage 

as well as the initial acceptance stage. In this regard, another necessary condition of eMMS 

success is that clinicians should have ongoing satisfaction with eMMS in the later stages. 

Organisational benefits of eMMS in the later stage are also an important indicator of the 

subsequent success of eMMS, as discussed above. Organisational benefits in the later stage 

should also be higher than in the early stage as benefits realisation generally takes time.  
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Another indicator of eMMS success is whether eMMS has moved beyond the initial trial and 

become embedded into the routines of hospitals, that is, the extent to which eMMS is 

assimilated. Users in the later stage may get used to eMMS and have a higher perception of 

ease of use. They may feel less necessity of facilitating conditions such as IT support and 

eMMS training in the later stage. As shown in Chapter 5, overall clinician satisfaction becomes 

higher in the initial assimilation stage, but clinician satisfaction does not show whether 

clinicians fully utilise eMMS. For eMMS to be successful, clinicians should use it, but eMMS 

is a mandatory system that almost all clinicians should use. Therefore, it is more than just a 

matter of use. Users who fully utilise eMMS may perform better than those who just have a 

very limited, minimal and essential use. That is why eMMS assimilation is an important 

indicator of eMMS success. Along with PLS-SEM-based analysis, this study also explores 

eMMS assimilation with a new approach called fsQCA, which suggests theoretical solutions 

for eMMS assimilation and the configuration of factors that lead to it.  

9.3. Theoretical Implications 

This thesis provides some theoretical implications and contributes to the body of knowledge, 

especially in health IS research. First of all, as discussed in Chapters 2 and 3, a thorough 

literature review and meta-analysis in acceptance of PHIT has reinforced and supported 

existing general relationships in the health context. Some research gaps identified in this 

systematic review and meta-analysis become sub-studies topics in the following chapters. Let 

us look at the theoretical implications of each sub-study one by one. 
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9.3.1. User Resistance 

First of all, this sub-study focused on ‘opposition’ behaviour among three under-examined 

degrees of resistance (i.e., rejection, opposition, and postponement). Unlike prior studies 

examining user resistance as a whole concept, this study further investigated a more refined 

level of resistance concept and actually measured and looked into the underlying concept of 

user resistance which is suitable for a mandatory context.  

Moreover, this sub-study looked at ‘passive resistance’, which is another rarely explored area, 

especially in IS resistance. As this sub-study captured the perception of prospective users of 

eMMS at the initial acceptance stage, this study gives an explanation on why clinicians' generic 

pre-disposition happens in the moment of awareness of technology. This is the second novelty 

of this sub-study which addresses the research gap derived from a recent systematic literature 

review (Talwar et al., 2020b). Moreover, this sub-study also covered passive resistance from 

the literal definition as this sub-study examined users’ negative emotions and attitudes toward 

eMMS, not active resistance behaviour such as organised worker protests, strikes, and so on. 

Thus, this sub-study extended the concept of passive resistance more broadly and examined 

this under-explored concept with broader perspectives. 

This sub-study also tried to apply and test the dual-factor theory, which means that acceptance 

and resistance are not the opposite of each other and that the factors that lead to acceptance are 

different from those that lead to resistance. Unlike many prior studies, which showed that 

enablers of technology acceptance lead to technology acceptance, this study showed whether 

the absence of such enablers necessarily increases clinician resistance or whether the presence 

of such enablers necessarily reduces clinician resistance. This is the third novelty of this study 

which addresses another research gap.  



173 

 

Additionally, as many scholars suggested, technology should be studied with its social context 

(Samhan, 2018; Boiney, 1998; Gopal and Prasad, 2000; Orlikowski and Iacono, 2001). This 

study explains resistance behaviour in a specific health setting, which may be different when 

implementing the same technology in other contexts. This is the fourth novelty of this sub-

study, and the contextualisation of technology resistance in this sub-study is in line with the 

recommendations by Samhan (2018) as this sub-study considers the type of technology 

enforcement, such as mandatory enforcement of the specific system of clinical purpose in a 

hospital setting (eMMS).  

In addition, another contribution is in integrating technology acceptance theory with status quo 

bias theory and EIM to holistically see how users react to the change caused by a new 

information system. This integration to adapt UTAUT to the context of switching from the old 

way to the new one presents novel and meaningful findings that show not only the perception 

of the new system but also the comparison with the old system. For example, effort expectancy 

in technology acceptance means how easy to use the system is. However, effort expectancy of 

eMMS in this study includes the concept of relative ease than the old system (paper-based 

medication), which gives a novel perspective to UTAUT constructs.  

Furthermore, as UTAUT was originally suggested for technology acceptance, it is conceptually 

a different replication treatment to test whether variables from technology acceptance can suit 

the context of technology resistance, especially in the healthcare settings. Furthermore, the 

adaptation mechanism in this study will help future research to employ the same mechanism 

for adaptation to generate a novel theory based on a reconfiguration of existing theory.  

Specifically, this study first mapped the causes of resistance to related technology acceptance 

constructs and, in turn, brought four antecedents of UTAUT, a seminal theoretical framework 
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of technology acceptance. Then, they were connected to the theoretical framework of user 

resistance, such as EIM and status quo bias theory. With a common construct, performance 

expectancy of eMMS, as a contact point to link UTAUT and resistance theories, this study 

gives an integrative perspective on clinician resistance in eMMS implementation.  

Last but not least, this sub-study contributes to two different streams of research in IS resistance. 

First, in studies treating resistance as the reverse side of adoption or acceptance, beliefs on a 

particular technology are antecedents of resistance or acceptance behaviour. More importantly, 

this study shows that not all four drivers of UTAUT have a direct effect on clinician resistance 

in this health context, as basic assumptions of UTAUT could not cover socio-organisational 

and cultural factors of the specific and complex health context. Many technology acceptance 

studies in the health context also indicated that effort expectancy and social influences could 

not be confirmed as significant predictors of acceptance or resistance in a health setting 

(Ammenwerth, 2019; Holden and Karsh, 2010). Second, for the studies focusing on overall 

organisational changes related to IS, this study added users' perceptions of the technology itself 

as drivers of users' perspectives on IS-related change. Thus, this study provides a more 

extensive and integrative view from both research directions.   

9.3.2. Changes in User Perceptions  

The main contribution of this repeated cross-sectional study is to reconfigure and link 

technology acceptance theory, IS success model, and IS Continuance Model to see holistically 

how users' evaluation of a new information system in a health setting changes over time. More 

specifically, the same research model is applied to compare user perceptions between the initial 

adoption and assimilation stages. The base model for comparison connects two different 

theories, mainly UTAUT and IS Success model, with a customised common construct, 
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clinician satisfaction, as a linking pin. In order to link three theories, this sub-study mapped 

constructs from three theories to the contextualised constructs of this sub-study. This adaptation 

mechanism can be further referred to in other studies. With suggested explanations for changes 

in user evaluations on eMMS in an Australian hospital, this study contributes to understanding 

the temporal dynamics of important beliefs on IS use. The difference between this study and 

other IS continuance studies is that this study compares the early experience and the later 

experience but IS continuance studies generally compare expectations and experiences. 

Expectations can be either confirmed or disconfirmed after actual use. However, there are no 

special reasons to measure users' expectations before adoption in a mandatory context. 

Moreover, little research has been carried out in comparing user evaluations at two different 

time points, especially with one-year intervals. Thus, this study can be the one that contributes 

primarily to the longitudinal studies of mandatory information systems.  

As discussed in the previous section (9.3.1), technology should be studied with its social 

context. This sub-study is not only applying the current theories in a specific setting, the use of 

an electronic medication management system in an Australian hospital, but also adjusting the 

outcome constructs with more appropriate ones for the context in that setting. The first outcome 

construct of UTAUT is behavioural intention to use, which means whether or not users are 

willing to use the system. However, in a mandatory system such as an electronic medication 

management system in a hospital, intention to use is not a meaningful construct, as users should 

use the system regardless of their intention to use it. Therefore, this outcome construct was 

replaced with clinician satisfaction. Moreover, one more construct, organisational benefits of 

eMMS, was added as a distal outcome. This additional construct makes clinician satisfaction a 

mediating construct between the outcome (organisational benefits) and determinant constructs 

such as effort expectancy, performance expectancy, social influence, and facilitating conditions. 
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The linkages to adapt UTAUT and the other two theories to the context of eMMS also answer 

the call by Lim (2018a; 2018b) as they illustrate novel and meaningful findings which show 

the emerging realities of user perception in less researched settings (e.g., health). This is the 

second novelty of this study.  

In addition, as this study focuses not just on technology acceptance but on the changes in 

clinicians' perception in the initial assimilation stage, it is a different replication treatment to 

test whether variables from three major theories can suit the context of changes in clinicians' 

perceptions. Moreover, in terms of relation to other sub-studies, this sub-study provides a point 

of comparison and some motivations for other studies. As discussed in the previous section, 

the results of user resistance study are interpreted together with the results of this sub-study to 

see if a dual factor theory is supported in the context of eMMS. Furthermore, on top of clinician 

satisfaction, this sub-study raises the necessity to examine clinicians' extended use of eMMS. 

Even if all users should use the system in a mandatory setting, the difference in satisfaction 

might affect a difference in the usage pattern and the extent of use. For example, people who 

are satisfied with the system might fully utilise the system and have better performance. 

However, people who are not satisfied with the system just have minimal use. With this point, 

this sub-study is linked to the next sub-study, IT assimilation. Some insignificant predictors in 

this sub-study were thus removed from the research model for IT assimilation.  

9.3.3. IT Assimilation 

The findings of IT assimilation study have significant implications for research. First of all, 

this study contributes to health IT literature by proposing a theoretical model for understanding 

eMMS assimilation in the healthcare context. Drawing on concepts and theories in assimilation 

studies in the enterprise system context, this study examines the organisational and cognitive 



177 

 

factors that influence eMMS assimilation at the individual levels. The results suggest that only 

some of the factors apply in the context of eMMS assimilation, and the effects are different for 

different clinical users.  

Existing studies on IT assimilation (e.g., Liu et al., 2011) were mainly conducted based on 

qualitative research methods. This study provides a quantitative evaluation of the propositions 

from qualitative studies. Furthermore, this study provides quantitative measures for some of 

the theoretical constructs, such as job specification, direct supervisor, and performance 

evaluation. The constructs and measurement items have been validated quantitatively and can 

be used for future empirical research, especially in the healthcare context. 

Another significant contribution is that this study tries to examine the different effects of 

eMMS implementation on different groups of users. This study is among the first study that 

not only investigates HIT assimilation but also analyses by two different user groups. Moreover, 

this study builds on complexity theory and employs a more holistic configurational approach 

called fuzzy set Qualitative Comparative Approach (fsQCA) to analyse how the factors 

simultaneously combine to produce the dimensions of individual-level assimilation. By 

combining the results from both PLS and fsQCA analysis, this study provides a more 

comprehensive understanding of how the various cognitive and organisational factors affect 

individual-level assimilation.  

9.4. Practical Implications 

Practically, this research can provide meaningful insights into the evaluation of eMMS in other 

hospitals, especially with a focus on measuring the implementation experience of users during 

both the initial adoption and initial assimilation stages. This research is specifically relevant to 
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reflect the level of success of the eMMS implementation in the context of Australian hospitals. 

Let us look at the practical implications of each sub-study one by one.  

9.4.1. User Resistance 

This research provides the hospital's management with some practical insights about how to 

handle clinician resistance in introducing eMMS. First of all, the impact of costs of switching 

to eMMS on clinician resistance should be considered by the hospital's management. Some 

parts of switching costs, such as sunk costs, may be unavoidable for employees who are used 

to the old ways of working. However, other costs, such as uncertainty costs and transition costs, 

can be reduced through management's efforts. One way is to make or buy a system that is more 

user-friendly. The perception of ease to use makes users less resistant by reducing transition 

costs as well as increasing performance expectancy. The ways of enhancing the ease of use of 

the system include a well-designed user interface (Middleton et al., 2013; Or et al., 2014b), 

active engagement of end-users in the stage of design, development, and implementation of the 

system (Or et al., 2014a), thorough usability testing (Middleton et al., 2013; Or et al., 2018), 

and so on.  

It is also known that uncertainty costs can be reduced by colleagues’ favourable opinions on 

the system (Kim and Kankanhalli, 2009). Thus, management should encourage key people who 

have an influence on others to disseminate certainty and favourable opinions about the system, 

such as perceived usefulness and other benefits. This is another way of decreasing clinician 

resistance, which can be interpreted from the result of this study. More importantly, social 

influence in the context of this study is closer to informational influence rather than normative 

influence (Burnkrant and Cousineau, 1975), as clinicians have relatively high autonomy in the 

practice of their profession (Chau and Hu, 2002). Thus, it is not a good idea to push or give 
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pressure to clinicians in using eMMS. Instead, it is crucial to identify influential individuals 

who can convince and inspire their peers without applying pressure. These people are informal 

employee leaders who can champion the change, lead fellow employees, and generally act as 

a bridge among the management, employees, and other stakeholders (Holden et al., 2008). 

Commonly referred to as "champions" or "super users," these individuals are typically 

competent, knowledgeable, possess high organisational standing, provide support, and are 

committed to the implementation (Curley and Gremillion, 1983). It is posited that super users' 

involvement in the system's implementation would significantly help reduce user resistance to 

the system (Holden et al., 2008; Kleiner, 2004; Shane, 1994). The case site made use of the 

super users in the design, testing, and support of eMMS. The selection of super users for this 

role should prioritise individuals with the highest possible technical and interpersonal skills to 

effectively lead, manage, and consult the change team. The role of the champion or super user 

extends beyond leadership, support, and promotion of the implementation; they also play a 

crucial role in issue resolution (Holden et al., 2008). Early engagement of super users at the 

case site helped identify potential risks and workflow issues prior to the go-live stage (Gunja 

et al., 2018).  

Additionally, although not conducted in this study, Social Network Analysis is a good example 

that can be used to identify key individuals who have informational influence. While formal 

communication routes are evident in the organisational chart, informal communication paths 

are hidden, so there is a need to find and analyse informal communication networks, which are 

referred to as "social networks" in other terms (Kim and Busch, 2016; Kim, 2015). By 

analysing "who knows whom, who shares what information and knowledge with whom by 

what communication media" (Serrat, 2009 p. 2), key individuals in the hospital can be 
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identified. By persuading and encouraging these key individuals to disseminate positive word-

of-mouth through their social networks, clinicians' resistance can be decreased.  

Needless to say, management should make an effort to provide users with more effective 

training on eMMS to increase awareness of all design decisions and clinical workflow changes, 

which in turn reduces clinician resistance. Furthermore, facilitating conditions of hospitals 

mean not only user training but also any type of organisational support, resources, guidance, 

infrastructure, facilities, and so on. Thus, management should do as much support as possible 

to visibly show a sincere effort and commitment to help employees to adapt themselves to new 

changes with eMMS.  In the context of eMMS, the ICT support team provided 24 x 7 (24 hours 

a day, seven days a week) services, having people on site in order to go to the point of care 

where issues are being raised. This point is crucial for the users as it gives an entirely different 

feeling that they are well-catered and well-supported. Other facilitating conditions specific to 

the context of this study include a better state of digital readiness. There is a sufficient number 

of computer hardware, such as COW (Computer On Wheels), to allow access to eMMS. The 

ratio of devices (hardware) to patients is 2:1, which is higher than in prior eMMS 

implementations in Australia (Gunja et al., 2018). The case hospital was the first site in 

Australia to have full EMR utilization for 2 years prior to eMMS implementation. While many 

other hospitals, especially in North America, have implemented EMR and eMMS at the same 

time, most Australian hospitals have implemented eMMS prior to an enterprise-wide EMR 

(Gunja et al., 2018). Adequate and timely training is also one of the important facilitating 

conditions. Training for eMMS was commenced 6 weeks before go-live. At the time of go-live, 

79% of doctors, 68% of nurses/midwives, and 90% of pharmacists were trained in eMMS. 

Most users (79%) found that the training provided by the project team was sufficient and useful 

in preparing them for eMMS work practices. However, some users (14%) found the eMMS 
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difficult to use during the initial implementation. Thus, providing as many users as possible 

prior to go-live with enough training and experience on eMMS is another key actionable item 

to reduce user resistance. Consequently, as the results of this study show, beliefs about 

organisational support and commitment will reduce clinician resistance.  

As mentioned above, management should try to increase the performance expectancy of eMMS 

to decrease clinician resistance. This can be done by explaining and highlighting the benefits 

of eMMS from the perspectives of users. Thus, the hospital's management should spend enough 

time and effort to convince users that the system is important, useful, and beneficial to them.  

9.4.2. Changes in User Perceptions 

This sub-study also provides some practical implications. As mentioned earlier, the NSW 

government is deploying eMMS throughout NSW hospitals, and the goal of introducing eMMS 

is to increase the quality, safety and effectiveness of medication management in NSW hospitals, 

which are primarily included in the measurement of the variables of this sub-study. Hence, this 

study suggests what factors the hospital’s management should focus on for the success of 

eMMS during both the initial adoption and initial assimilation stages. In the initial adoption 

stage, all four factors are essential. However, as can be seen in the results, the relative 

importance of the factors slightly changes over time. Though expectations or initial perceptions 

have been positively confirmed in the initial assimilation stage, confirming something less 

critical is not that important practically. Thus, confirming effort expectancy of eMMS and 

facilitating conditions of hospitals does not matter as the importance of such factors is naturally 

moving toward a decrease in the initial assimilation stage. Confirming something still 

important after one year has more practical implications. 
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This study shows that performance expectancy of eMMS and social influence among clinicians 

are critical factors for subsequent success as well as initial success. Thus, work compatibility, 

usefulness, and utility for the users should be considered a high priority when introducing IT. 

Additionally, the hospital's management should promote positive word-of-mouth through 

influential individuals who have strong social influences on other users.    

9.4.3. IT Assimilation 

Practically, this sub-study provides management of the hospital with prescriptive implications 

and insights specific to a healthcare setting. It helps management develop a strategy to achieve 

a higher level of assimilation with the drivers empirically verified in this study. As IT 

assimilation is an indicator of success, especially in the post-implementation stage of a 

mandatory information system, one of the key practical implications is that the hospital's 

management should recognise the importance of IT assimilation and keep watching and 

measuring the level of IT assimilation as an ongoing process that continues after technical 

implementation (Massey et al., 2001). 

As discussed previously, there are differences between doctors and nurses in determining their 

assimilation. Accordingly, the hospital's management should apply different approaches to 

each group. For instance, the impact of direct supervisors on doctors should be considered more 

seriously. Management should deal with direct supervisors as key people to increase doctors' 

level of assimilation. As for the nurse group, management should consider absorptive capacity 

and performance expectancy. Even if users have a high self-motivation and interest to learn 

deeper and broader, it is hard to learn by themselves. 
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Moreover, for more than one year since eMMS implementation, there has not been ongoing 

training or education on eMMS, especially on the deeper and broader use of eMMS. As Liu et 

al. (2011) argued that user training plays a vital role in improving individual absorptive 

capacity, management should focus on providing proper and consistent training to enhance 

users' absorptive capacity, which ultimately leads to a higher level of individual assimilation. 

Moreover, management should try to increase nurses' performance expectancy to increase their 

assimilation level. This can be done by explaining and highlighting the benefits of eMMS from 

the perspectives of nurses. Overall, the management of the hospital should spend enough time 

and effort to convince nurses that the system is important, useful, and beneficial to them.  

Last but not least, fsQCA analysis provides meaningful, practical insights. In reality, there can 

be a lot more factors associated with an outcome than we expected, and it is more likely that 

all the factors can interactively and simultaneously have an effect together on the outcome than 

that each factor exclusively and independently influences the outcome. Implementation of IT 

has a very complex nature, and implementation success is not easily achieved by simply 

promoting one enabler and reducing one inhibitor. There should be a more comprehensive and 

multifaceted approach to consider complex and interactive configurations of multiple factors.  

9.5. Limitations  

This study has some limitations which can be developed further in the future. Firstly, the survey 

was conducted in one hospital in Australia with a specific information system, eMMS. Thus, 

this study has a limitation in applying to other contexts or being a generalised theory at this 

stage. Currently, this study should be interpreted in the context of eMMS in Australia, and 

future studies are encouraged to replicate the findings in other systems in other organisations 

or in other regions (e.g. US, Europe, Asia). Moreover, as discussed in Chapter 2, this thesis 
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only focused on the user behaviour of eMMS at the individual level. However, there is still a 

lack of studies with organisational unit of analysis in health IT acceptance. Thus, PHIT 

adoption with the organisation as a unit of analysis can be a valuable future research avenue. 

Secondly, the findings of this study are based on users’ perceptions only. For example, 

organisational benefits of eMMS, one of the major constructs of Chapter 6, were not measured 

in terms of whether or not they were realised. Thus, in order to reinforce and refine the 

hypotheses tested, it is necessary to empirically measure and test the actual realisation of these 

benefits. This will lead to a stronger and more meaningful theory, which can help provide 

practical implications and insights in a healthcare setting. Assimilation width and depth in 

Chapters 7 and 8 are also based on user perception rather than actual IT assimilation. Future 

studies are encouraged to study the actual assimilation of the system by the users in their 

practice, and to include more thorough reflections about the assimilation by the users.  

Lastly, this research is only based on survey data. Thus, this research might only provide some 

general and broad ideas related to the current theories and literature. Qualitative data from 

focus group interviews with different user groups, such as doctors, nurses, pharmacists, and 

support staff, may be included in future research in order to give more in-depth and specific 

implications, especially in the health context. 

9.6. Future Research  

Chapter 5 examined opposition behaviour among three different types of user resistance. 

However, there is still a lack of studies on other types of user resistance, such as postponement 

and rejection. Such studies can be further compared and contrasted with each other in terms of 

similarities and differences. Thus, this study encourages future research on postponement 
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behaviour and rejection behaviour to have a more comprehensive and holistic view of user 

resistance as a way to extend the findings of this study. 

Another direction of future study is to see whether there are any changes in user perceptions in 

the later assimilation stage (more than a one-year interval). This thesis tried to see if user 

perceptions change over time with a one-year interval. However, the results showed that the 

importance of facilitating conditions and effort expectancy of eMMS had not decreased enough 

to be statistically significant. Thus, future research needs to find out whether and when user 

perceptions significantly change through additional longitudinal studies with more than a one-

year interval.  

Finally, another future direction is to see whether individual IT assimilation is associated with 

organisational IT assimilation. This thesis investigated individual assimilation of eMMS, and 

most other studies examined organisational IT assimilation only. Thus, future research needs 

to integrate both individual and organisational IT assimilation and empirically see if full 

individual utilisation of IT leads to better organisational-level IT assimilation.  

9.7. Conclusion  

This thesis started with why HIT is important and the critical research problems in this HIT 

implementation area. Slow adoption of HIT, clinician resistance, underutilisation of HIT, and 

so on are important research problems that are worthwhile to be addressed as a research topic. 

A critical review of the literature and meta-analysis related to this research topic was conducted to 

come up with what is a lack in this field of research up to now. Two major electronic databases 

were searched in June 2021 for studies that empirically examined user acceptance of PHITs 

based on the theoretical frameworks of TAM. In total, seventy-seven studies were finally 

https://www.sciencedirect.com/topics/social-sciences/technology-acceptance-model
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identified and included for analysis. The findings demonstrated that TAM represents a good 

ground theory for examining factors that influence healthcare professionals’ acceptance of 

PHITs. Through this thorough literature review and meta-analysis, some critical research gaps 

in terms of the academic or theoretical shortfalls of PHIT studies were derived.   

The research gaps derived were then linked with the following research questions: (1) What 

are the factors and underlying mechanisms determining clinician resistance to using eMMS? 

(2) What are the factors driving clinician satisfaction and organisational benefits of eMMS in 

the initial adoption and assimilation stages? (3) How do user evaluations change over time? (4) 

What are the factors driving individual-level assimilation in eMMS? (5) How are the drivers 

different, if any, among different user groups? (6) What are the necessary and sufficient 

conditions (or combination of conditions) for individual eMMS assimilation? After that, in 

order to answer the research questions raised, the research method was discussed. A repeated 

cross-sectional survey study was conducted regarding clinicians' perceptions of the 

implementation of electronic medication management systems (eMMS) in an Australian 

hospital, one at the time of implementation and another one at one year after the implementation.   

With this research design and methodology, this thesis tried to answer the aforementioned 

research questions. For the first research question, the overall results indicated that 

performance expectancy, switching costs, and facilitating conditions are direct predictors of 

clinician resistance. In contrast, effort expectancy and social influence showed indirect effects 

on clinician resistance through performance expectancy or switching costs. For the second and 

third research questions, the results indicated that overall performance expectancy, effort 

expectancy, social influence, clinician satisfaction, and organisational benefits are significantly 

higher in the initial assimilation stage than in the initial adoption stage. This result means that 

expectations have been positively confirmed in the initial assimilation stage. More importantly, 
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while performance expectancy and social influence remain important one year after the 

implementation, effort expectancy and facilitating conditions are moving toward a decrease in 

importance to the success of eMMS. This result provides a better understanding of how the 

importance of the factors influencing eMMS success changes over time.  

For the fourth and fifth research questions, the results showed that factors have different effects 

on width and depth of eMMS assimilation for different user groups. Specifically, it was found 

that nurses with more absorptive capacity are more deeply and widely assimilated. For doctors, 

their direct supervisors and intrinsic motivation influence their depth of assimilation. 

Interestingly, nurses with a more favourable perception of usefulness have assimilated more 

deeply, whereas more deeply assimilated doctors are those with a less favourable perception of 

usefulness. 

For the sixth question, the results showed that there are some differences in necessary 

conditions and sufficient conditions for eMMS assimilation between the doctor group and the 

nurse group. In the doctor group, job specification and absorptive capacity are necessary for 

assimilation width, whereas only job specification is necessary for assimilation depth. When 

doctors have high general ability and high self-motivation, and they get rewarded in their 

performance evaluation, it is a sufficient condition for both high assimilation width and depth. 

In the nurse group, all conditions are necessary for assimilation width, whereas performance 

expectancy, job specification, direct supervisor, and absorptive capacity are necessary for 

assimilation depth. The nurse group has two different solutions for high assimilation width 

with absorptive capacity as a core condition and three different solutions for high assimilation 

depth with intrinsic motivation as a core condition.  

With suggested explanations for clinician behaviour and the success of eMMS implementation 

in an Australian hospital, this thesis contributes to the body of knowledge in the areas of IS 
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success, user resistance, technology acceptance, changes in user perceptions, individual-level 

IT assimilation, and so on. Hopefully, the results and experiences of this thesis can be helpful 

to other researchers in this area to build onward to a deeper understanding of user behaviour 

and the success of IT implementation.  
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