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Abstract 

 

Context - Across today’s patient-centric healthcare models, Health Information System (HIS) 

have become integral to deliver healthcare benefits across society. For example, through HIS 

adoption, healthcare stakeholders can benefit from added efficiencies associated with 

technology-enabled healthcare services and often promote the opportunities for improved 

‘patient-centric care’.  

Problem - Decision-making plays a pivotal role in the adoption of HIS. However, HIS 

adoptions are fraught with challenges and the growing recognition that issues often stem from 

a lack of guidance in HIS adoption decision-making. Furthermore, there is little documented 

evidence of the particular HIS decision-making frameworks employed in hospitals, resulting 

in unsuccessful HIS adoption. The adoption of HIS is considered one of the most important 

decisions in hospitals; yet, hospital decision-makers, specifically the Chief Clinical 

Information Officers (CCIO) and patients' roles in decision-making processes for adopting 

HIS remain unclear.  

Objective - This research aims to identify key adoption decision-making factors associated 

with HIS from the hospital stakeholder’s perspective. Based on the stakeholder’s feedback, 

this research further explores the role of the CCIO and patients and the key challenges they 

faced during HIS’s adoption decision-making.  

Methods - To address the objective, a mixed-method approach was taken. A systematic 

literature review looked into different HIS adoption factors, adoption theories, and decision-

making theories to address the documented evidence of specific HIS adoption decision-

making factors. Building on the literature review, multiple case study approaches were 
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conducted to understand the phenomenon of HIS's adoption decision-making from different 

healthcare stakeholders' perspectives. For interviews, Interpretative Phenomenological 

Analysis (IPA) qualitative methodology was used by the researcher. Data analysis was 

undertaken using thematic analysis, coding data according to key themes and subcategories. 

Each phase yielded an augmented set of recommendations. The derived themes and 

recommendations were evaluated by conducting inter-rater reliability tests. A systematic 

literature review was then done on the patient’s technology adoption decision-making to find 

how patients can be involved in the decision-making process. In the end, patients were 

interviewed to identify their perspective on the decision-making phenomenon and integrated 

it into the final framework.  

Results – From the literature, the DECIDE model was identified as a theoretical foundation 

for decision-making within a hospital context and extended further by considering the 

influence of patient involvement in HIS adoption decision-making. One of the factors (patient-

centric) appeared to be overlooked in the literature and the hospital. To see how patient-centric 

can be achieved, an additional literature review and interviews were carried out. The research 

drew from the literature and interviews and learned about hospital stakeholders' needs and 

challenges during HIS adoption decision-making. Also, the result identified that there was no 

standardised approach for the HIS adoption decision-making used in the hospitals. Thus, this 

research proposes a new decision-making framework for adopting HIS (DMFA-HIS), offering 

hospitals guidance on adopting HIS. The DMFA-HIS integrates two different aspects of 

decision-making and adoption, making it more robust, covering multi-aspects for the hospitals. 

It is anticipated that the DMFA-HIS will be generalisable across all national hospitals and 

healthcare organisations.  
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Conclusions - This research can support researchers and hospital management identify and 

manage adoption decision-making factors and helping hospitals make better decisions for HIS 

adoption. The decision on adopting HIS is a complex process, and consequently, there are 

many perspectives to be considered. This research contributes to the literature about adoption 

decision-making by summarising the key research findings on the state-of-the-art 

developments on decision-making on HIS adoption. It also provides vital recommendations 

towards the key decision-making factors that can help in adopting HIS and making it patient-

centric at the same time. The DECIDE model has been developed explicitly to aid healthcare 

managers. However, a single theory is insufficient to explain a complex interdependent 

phenomenon, such as patient involvement in the decision-making process. Given 

shortcomings recognised in this research, this thesis has extended the DECIDE model to the 

DMFA-HIS, considering decision-making for HIS adoption in hospitals and explicitly 

focusing on patients' impact on the HIS adoption decision-making process. 
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Chapter 1   Introduction 

“Decision is the spark that ignites action. Until a decision is made, nothing happens. The 

decision is the courageous facing of issues, knowing that if they are not faced, problems 

will remain forever unanswered.” 

                                                                                           __ Wilferd A. Peterson 

1.1 Overview  

Over the years, various innovations have been introduced into healthcare organisations to 

incorporate better use of technology, aid decision-making, and facilitate the search for 

medical solutions. Technological advancements have accelerated the deployment of 

healthcare information systems (HIS) with the potential to improve efficiency, reduce 

expenses, and reduce medication mistakes. In addition, HIS can improve information 

management, access to health services, quality and safety of care, continuity of benefits, 

and alleviate human resource workload in the healthcare industry [1]. Furthermore, the 

adoption and use of HIS can play an important role in cost reduction and enhancing 

hospital performance [2].  

Adopting HIS is an important decision in a hospital, and central to this is the decision-

making process. However, despite an accumulation of best practices, frameworks, and 

research that have identified success factors, many HIS adoption projects fail [3]. 

Additionally, the function of hospital decision-makers in the adoption process of new 

technologies remains unreported [4]. The global health crisis: the outbreak of COVID-19 

places more focus and pressure on the adoption of new technology, yet, we don’t have the 

frameworks to guide the adoption decision making of HIS. Indeed, there is ample evidence 
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to suggest that despite the proposed benefits of HIS failing to adopt a suitable decision 

framework for the adoption of a healthcare information system can exculpate costs and, in 

some cases, lead to the failure of HIS within a healthcare organisation [5].  

This thesis sets out to examine the important HIS decision-making adoption factors in 

hospitals. HIS may sometimes be used interchangeably for a healthcare information 

system or health information system [6]. Detail of how this research defines HIS is 

explained in chapter 2.  

1.2 Problem Statement 

HIS adoption is one of the most important decisions made by hospital administration; 

however, the role of hospital decision-makers in the field of new technology adoption 

remains unsupported [4]. Many interventions to improve the success of information 

systems (IS) decision-making and implementations are grounded in behavioural science, 

using theories and models to identify conditions and determinants of successful use. 

However, models in the IS literature have been developed to address specific theoretical 

problems of particular disciplinary concerns. Each model has been tested and has evolved 

using a restricted set of IS implementation procedures [7].  

Several theories have been suggested to describe how hospitals decide and adopt new 

technology, yet none of these perspectives alone has explained technology adoption 

decisions satisfactorily [2, 7]. Individually and collectively, these theories make valuable 

contributions by calling attention to the role of key decision-making factors influencing 

the implementation and use of HIS beyond the features of the technology itself [7]. While 
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these theoretically driven approaches are broader and often richer than case studies, they 

are still highly focused, allowing them to explore the impact of a limited number of factors. 

However, this prevents them from explaining the effects of others factors. Although these 

are very widely used and implemented theories, there seems no single theory of decision-

making suited to all the technology adoption in healthcare [7] . While there is a swath of 

research on the potential benefits of HIS adoption across hospitals, there is a lack of 

research evidence as to the factors that impact the decision-making process that derived 

the adoption of such systems [8]. 

1.3 Overview of Thesis 

This research is about developing a decision-making adoption framework for HIS from 

multiple stakeholder perspectives. First, this research addresses this gap in the HIS 

literature by identifying key adoption decision-making factors associated with HIS (virtual 

clinics) from the hospital stakeholder’s perspective (section 4.2) which included 

clinicians, project manager, general manager and IT manager. Then, based on the 

stakeholder’s feedback, this research further explores the role of the CCIO (section 4.3) 

and patients (section 6.1) and key challenges they faced during HIS’s adoption decision-

making, proposing a framework to understand the influencing factors that lead to a 

hospital’s decision to adopt HIS. 

 The research drew from the literature and interviews and learned about hospital 

stakeholders’ needs and challenges during HIS adoption decision-making. Also, there was 

no particular adoption decision-making guidance or framework used in hospitals. Thus, 

this research proposes a new decision-making framework for adopting HIS (DMFA-HIS), 
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offering hospitals guidance on adopting HIS. The DMFA-HIS integrates two different 

aspects of decision-making and adoption, making it more robust, covering multi-aspects 

for the hospitals. It is anticipated that the DMFA-HIS will be generalisable across all 

national hospitals and healthcare organisations. 

1.4 Contribution 

The contribution of this research is empirical in nature as my methods to research were 

empirical as opposed to analytical or mathematical. The primary outcome is a qualitative 

framework, DMFA-HIS, and recommendations for decision-making to adopt HIS within 

a hospital context. It serves as a roadmap on what to do for the adoption of HIS with a 

multi-stakeholder perspective. The recommendations from DMFA-HIS aim to make it 

possible for hospital decision-makers to understand and implement the decision-making 

factors that need to be considered to achieve HIS adoption. 

1.5 Scope of the Work 

This research began with reviewing and understanding the breadth of problems of hospital 

decision-making for the adoption of HIS and current decision-making models and 

frameworks that can be utilised for the HIS adoption decision-making. A mix of qualitative 

and quantitative empirical studies helped to scope it down to different stakeholder 

perspectives and the recommendations to develop them. The niche of this research is the 

transformation of the knowledge gathered into structural guidelines and presented in 

DMFA-HIS. 
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1.6 Research Questions  

Building on the review of academic literature, there is an apparent lack of insight into what 

a decision-making adoption framework should capture and its shortcomings when applied 

to adopt HIS. To address these gaps, I formulated the following research question for this 

thesis: 

RQ 1: What is the framework of factors which should be considered when adopting HIS? 

 1.1: What are the decision-making adoption factors and existing frameworks for 

adopting HIS within the hospitals? 

 1.2: What are the decision-making adoption factors of HIS from the Chief Clinical 

Information Officers (CCIO) perspective?  

 1.3: What are the decision-making adoption factors of HIS from a patient 

perspective?  

1.7 Structure of the Thesis  

The remainder of the thesis has been structured and presented in the following manner:  

Chapter 2: Literature Review on Hospital Decision-making.  

This chapter begins with an overview of the definition of HIS and decision-making for the 

adoption of HIS. Next, the published literature on HIS decision-making adoption factors 

and decision-making adoption models are reviewed. The gaps in the literature are 

identified and discussed. Next, the chapter reviews the literature about decision-making 

models and frameworks for adopting HIS and decision-making factors that can be 
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considered to adopt HIS in a hospital context. The chapter finally describes the literature 

about the shortcomings of decision-making models used for the adoption of HIS.  

Chapter 3: Research Methodology.  

This chapter discusses a selection of research methodologies. The methodology chosen 

for this research is discussed in detail, and the suitability of the selected method to provide 

the required answers to the research questions are defended. The chapter concludes with a 

description of how the research questions were answered by applying the chosen research 

methods.  

Chapter 4: Results from Qualitative Study.  

Chapter 4 describes the qualitative study results (phase 2) carried out within the hospital 

setting. During phase 2, two different versions of DMA-HIS were iteratively constructed. 

For each version of DMA-HIS, the development and evaluation are described and 

documented. 

Chapter 5: Literature Review on Patient-centred Factors. 

Chapter 5 explains the result of the patient-centric literature review to find the patient 

decision-making factors for HIS adoption.   

Chapter 6: Evaluation of DMFA-HIS Framework.  

The chapter describes how the final version of the DMFA-HIS framework was evaluated, 

and patient perspective on the decision-making was added in the final version of the 
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framework. Finally, changes made at various stages of the research project are presented 

with the reasons for and associated changes.  

Chapter 7: Summary and Conclusions. The final chapter outlines how the research 

questions of the thesis were answered, the contributions to learning the limitations of the 

research and the recommendations for future research. 
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Chapter 2   Literature Review on Hospital 

Decision-making 

2.1 Introduction  

This chapter reviews the literature by assessing what comprises decision-making and 

decision-making adoption theories. In doing so, the chapter commences by defining health 

information systems (HIS), discussing the traditional decision-making theories, IS 

decision-making adoption-related theories and related frameworks. Next, this chapter 

identifies the need to develop a decision-making adoption framework for HIS due to these 

theories’ shortcomings. Finally, this chapter concludes with a summary highlighting the 

main points discussed thus far. 

2.2 Information Systems in Healthcare  

Among the most information-intensive industries, healthcare is considered to be one of 

them [9]. A growing number of healthcare professionals are beginning to recognise that 

information systems (IS) may promote more effective utilisation of all available patient 

data and information. Therefore, it is crucial to grasp the numerous terms used to describe 

health information systems (HIS) as a first step. 

HIS provides information for management, informs decision-making and leads to action 

if it is appropriately used [10]. In addition, HIS are a significant lever in enhancing the 

whole health care system [11]. According to Fichman et al., [12], “the use of advanced IS 

in health care institutions results in health care provision, enhancing the exchanging of 
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information among health care practitioners and administrators, to improve their working 

activities”. 

It's been a while since we've seen this kind of paradigm change in how we view the purpose 

of HIS. The goal of HIS is to enhance health outcomes and not just informing management 

decisions [13]. In a keynote address to the 2nd International RHINO Conference, 

Campbell [14] put forward the following measure of HIS performance: “The HIS 

measures its ultimate success by informed decisions that lead to action and positive 

change in the health system or health status, rather than by the quantity or quality of data 

produced”. Lippeveld [15] explained the importance of HIS as: “an integrated effort to 

collect, process, report and use health information and knowledge to influence policy-

making, programme action and research”. 

The literature review aims to investigate the elements that influence the decision-making 

process and the ideas that underlie the adoption of HIS. Although the terms hospital 

information system and healthcare information system are frequently used 

interchangeably [6], I adopted the definition of HIS from Lippeveld [16], who define HIS 

as “a set of components and procedures organised to generate information which will 

improve healthcare management decisions at all levels of the health system”. 

There are many types of HIS including online databases, electronic guidelines, 

information technology, electronic appointment system, computer systems, smartphones 

apps, mobile health systems, e-health, electronic records (including; medical/ health/ 

patient record, health information exchange, electronically mediated services and 

electronic logistics information system) and wearable devices. In this thesis, my focus 
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has been on a virtual clinic being adopted in the hospital setting and on mobile apps used 

by the patients for Diabetes control.  

2.3 Decision-making Overview 

A decision results from a decision-making process that analyses and compares options to 

find the best one based on the evaluation criteria utilised [17]. It is believed that decision-

making is at the core of all management activities and that a well-developed decision-

making process is a prerequisite for business success since decision-making is required to 

achieve and retain a competitive edge [18]. Many decisions must be taken throughout a 

software development project, such as deciding whether to build or acquire software, 

choose what technology should be used during software development, and select how to 

deliver the program to the client, among other factors [19].  

Decisions may be affected in various ways, and different environmental factors that may 

influence individual decision-making have been discovered. The elements are classified 

into seven categories: (i) task characteristics, (ii) power, (iii) the balance between work 

and life, (iv) career, (v) managerial features, (vi) organisation characteristics, and (vii) 

team characteristics [20]. However, there are other factors, other than environmental, 

which can influence decision-making. Because individuals make decisions, numerous 

human variables can affect them, such as the decision-makers experience, communication 

between decision-makers, stress levels, and cognitive styles. In addition, a study reported 

by Colomo et al., [21] discusses the influences of emotion on decision-making, and the 

research by Cunha et al., [22] identified influential factors upon software project 
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management decisions. Furthermore, the decision maker's personality is an important 

factor that might affect their decision [23]. 

2.3.1 Decision-making Models and Theories 

Many decision-making models have been designed to depict the many stages of the 

decision-making process. Three fundamental models may be used to categorise all 

decisions: The Retrospective Decision-Making Model, the Organisational or 

Administrative Man Model, and the Rational/Classical Model [24]. All models help 

understand the nature of decision-making processes in businesses or organisations, and 

they are founded on specific assumptions that allow decisions to be made. 

The decision-making process is complicated, and the rational model is regarded as the first 

attempt to understand how it works. Some consider it as the traditional method to 

comprehending the decision-making process. The Rational Model is organised in four 

steps: recognizing the problem, developing potential solutions, selecting a solution, and 

executing and assessing the solution [25]. The main characteristics are that the concerns 

are obvious, the aims are clear, individuals agree on criteria and weights, all options are 

known, all effects can be predicted, and decision-makers are rational. 

The Bounded Rationality Model or Administrative Man Model [26] focuses on the critical 

actions needed to attain a goal. Rationality requires the decision-maker to fully 

comprehend the various courses of action for achieving the goals. They should also have 

complete knowledge and the capacity to appropriately analyse the different potential 

techniques in light of the aims desired. There are several rational decision-making models. 
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Many, however, follow a familiar pattern that includes identifying what you want to 

achieve, generating options, selecting your preferred choice, and then taking action. 

Simon defines rationality in terms of objective and intelligent action [27]. A behavioural 

link distinguishes it between aims and methods. The choice is reasonable if suitable 

measures are used to achieve the intended results. The final model includes five main 

phases, namely: Intelligence, Design, Choice, Implementation and Monitoring phase [28]. 

Based on the Simon model, Gou [29] proposed the DECIDE model specific for decision-

making for healthcare managers. The DECIDE model aims to define a step-by-step 

decision-making process and assist healthcare managers in making higher quality 

judgments, ultimately deciding an organisation's performance. However, whilst rational 

decision-making models such as the Simon model or the DECIDE model give a clear 

structure to follow; one big challenge is that they can be quite time-consuming in terms of 

gathering information about all the alternatives [30], besides; it may not always be possible 

to find all the alternative solutions needed. Also, rational decision-making models are 

sequential and may not be a good fit in an agile environment.  

The retrospective decision model, developed by Soelberg [31], emphasises how decision-

makers reason their choices after they have been made? An already-taken option is being 

explained through the use of scientific rigour. It's as if the person believes they're acting 

logically and making an informed decision. "Gut instinct" or "doing what feels right" are 

other terms for the retrospective choice paradigm. A person, on the other hand, does not 

just decide at random. Experience and patterns that people have seen around them are the 

foundations of most people's gut instincts. As a result, they base their decisions on their 
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knowledge and skills. As a general rule, there is no conscious evaluation of options when 

using a retrospective decision model vs rational decision making. Retrospective models 

have the problem of relying upon a person's prior experience and may not apply to all 

circumstances. Unlike a crucial setting like healthcare where several decision-makers are 

involved, the retrospective decision model is appropriate when choices are made by a 

single person [32]. 

Multiple approaches exist in addition to the decision-making models [33, 34] that handle 

various scenarios [35]. To determine how much more production will come from adding 

one more variable (e.g., raw material, machine, and labour), the marginal analysis 

approach is very valuable in the decision-making process [35]. Secondly, accounting 

information is also interpreted using ratio analysis. In ratio analysis, financial documents 

are analysed to assess a company's strengths and weaknesses and its past performance and 

present financial position [36]. Other than that, operations research methodologies offer a 

robust collection of decision-making resources [37]. The decision-maker uses scientific, 

logical, or mathematical methods to arrive at realistic answers to issues 

while employing these approaches. Finally, linear programming, a quantitative decision-

making method, is frequently used for decision-making [35]. Optimum resource allocation 

is the process of allocating scarce or restricted resources within an organisation in order to 

achieve a certain goal. A situation involving two or more activities competing for limited 

resources must be linear in order to be suitable for linear programming.  

Game theory is a complex and rigorous methodology that allows competitors to choose 

logical tactics for achieving their objectives [37]. It gives numerous valuable insights into 
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competitive situations. This decision-making method entails selecting the optimal strategy 

while considering one's actions and those of rivals. Game theory's primary goal is to come 

up with reasonable criteria for picking a strategy. It is predicated on the premise that every 

participant (competitor) in the game (choice scenario) is entirely rational and wants to win. 

Aside from that, simulation is beneficial for tackling complicated issues that are difficult 

to tackle using other approaches [37]. It entails creating a model that represents an existing 

or real-world system. This method is effective for weighing the pros and cons of many 

options and picking the best one. Simulation may be used to create pricing strategies, 

distribution methods, resource allocation techniques, and logistics, among other 

techniques. 

Lastly, another approach for analysing a decision is the decision tree [35]. It's a complex 

mathematical tool and a graphical depiction of several courses of action, as well as the 

potential consequences and risks connected with each one. The decision-maker uses this 

method to draw the best path across the tree diagram. In one single graph, the decision tree 

allows the decision-maker to view the application of most of the phases in the decision-

making process. The decision-makers assumptions and probability estimates determine 

the efficacy of this decision-making approach. 

Although these approaches are valuable, they are usually one-dimensional, covering only 

a single feature or component, and should not be utilised for general decision-making [30]. 

Similarly, these techniques are built for a specific purpose and may not be applicable in 

the healthcare domain. The only model developed to help healthcare decision-makers is 

the DECIDE model. The DECIDE model has been used extensively in prior literature to 
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explain the decision-making in healthcare contexts, such as the presentation of a 

framework for acute care nurse practitioner role enactment, boundary work and 

perceptions of team effectiveness [38], decision-making and safety in anaesthesiology 

[39], and decision making for health care managers and supervisors [30].  Although the 

DECIDE model has received consistent empirical attention across literature, there is a lack 

of evidence that it can be implemented to make HIS adoption.  

2.4 Adoption Decision-making of Technology 

Damanpour and Schneider [40] summarise how the process of adoption of technology in 

organisations has been divided into a variety of phases by several authors; for instance: 

evaluation, initiation, implementation and reutilisation by Hage and Aiken [41]; 

awareness, selection, adoption, implementation and reutilisation by Klein and Sorra [42]; 

knowledge awareness, attitudes formation, decision, initial performance and sustained 

implementation by West and Altink [43]; and initiation, development, implementation and 

termination by Edmondson [44]. Damanpour and Schneider [40] suggest grouping these 

into three more general phases of pre-adoption, adoption decision and post-adoption often 

referred to as initiation, adoption (decision) and implementation. In the systematic review, 

Rye and Kimberly [45] differentiate between thinking about adoption as a special 

organisational event or as including both the adoption decision and implementation. The 

‘key dimension’ of adoption for them is “that the focal organisation secures or maintains 

access to technology.” They defined organisational technology adoption as ‘the discrete 

organisational decision to accept or reject an innovation, by using the phrase ‘discrete 

organisational decision’.  
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The processes of adoption and implementation are fundamentally different’ as described 

by Denis et al., [46]; the adoption process in organisations is not a one-off, all-or-nothing 

event but a complex (and adaptive) process. ‘Adoption’ does not always result in the 

widespread usage of technological innovation in an organisation; after it is adopted ‘it 

needs to be accepted, adapted, routinised, institutionalised and implemented [17]. 

2.5 Models used to Support the Adoption Decision-

making of HIS 

Rather than modified versions of adoption decision-making theories, I looked at the 

original versions. This path was selected because case studies that provide before-and-

after results and assessments of HIS as an intervention are frequently used in publications 

on HIS adoption decision-making. They can give a lot of detail on individual situations, 

but they're often so focused on the details of the cases that they're difficult to utilize as 

building blocks for developing a more general theory. Furthermore, their concentration on 

the implementation process and effect provides little insight into the underlying reasons 

and situations that created the outcomes [47].  

A range of models and theories are used to evaluate and test the adoption decision-making 

of HIS. To look into underlying factors of adoption decision-making of HIS, we need to 

look into HIS applicability of these major theories and models that predict outcomes and 

identify the essential decision-making factors relating to the success of adopting. Table 

2.1 lists the theories, description, characteristics and significant factors.  
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HIS Adoption 

Decision-making 

Theories 

   Theory Description Decision-making Characteristics Corresponding 

theory factor 

Technology diffusion 

[48] 

Diffusion is the process of 

assimilating an innovation by 

the members of a social system 

over time and through specific 

communication channels. This 

theory explains how the 

diffusion of an 

innovation/technology spreads 

across a social system, 

including individuals, groups 

and organisations. 

The individual’s decision adoption is 

influenced by five characteristics of 

innovation: relative advantage, 

compatibility, complexity, trialability, 

and observability. 

Diffusion of innovation occurs through 

a five-stage process including 

knowledge, persuasion, decision, 

implementation and confirmation. 

 Environment 

 Human 

 Organisation 

 Technology 

Theory of Reasoned 

Action (TRA) [49] 

TRA is a social psychology 

theory that attempts to explain 

an individual’s behaviour in 

acquiring such an innovation. 

TRA defines the links between the 

beliefs, attitudes, norms, intentions and 

behaviours of individuals. An 

individual’s decision adoption 

behaviour is determined by their 

behavioural choice, which is 

determined by their attitudes and 

subjective norms towards the action. 

 Human 

 Environment 

Theory of planned 

behaviour (TPB) 

[50] 

TPB was developed based on 

the TRA; however, TRA was 

related to voluntary action, 

which appears not to be 100% 

voluntary in certain 

circumstances. This resulted in 

the addition of another construct 

which is perceived behavioural 

control in TRA. 

Perceived behavioural control is the 

individual’s perception concerning how 

easy or difficult a particular behaviour 

is to be performed. The decision-

making intention of an individual to 

adopt the technology is determined by 

attitudes, subjective norms and 

perceived behavioural control. 

 Human 

 Environment 

Technology 

acceptance model 

(TAM) [51] 

TAM is an IT theory that 

explains how people come to 

accept and use technology. 

TAM is an adaptation of the 

Theory of TRA. 

TAM posits two factors that determine 

an individual’s decision-making 

intention to use innovative technology: 

Perceived Usefulness and Perceived 

Ease of Use. Thus, a personal 

behavioural choice to use technology is 

directly influenced by perceived 

usefulness and ease of use. 

 Human 

 Technology 

Unified theory of 

acceptance and use of 

technology (UTAUT)  

[52]  

UTAUT was a result of a review 

and consolidation of eight 

theories that earlier studies had 

employed to explain technology 

usage behaviour like TRA, 

TAM etc. Its main aim was to 

define users’ intentions to use 

technology and their subsequent 

behaviour. 

It deals with an individual’s 

perceptions of whether they 

can decide whether or not to 

adopt the technology. 

UTAUT posits two main decision-

making factors, including dependent 

constructs (behavioural intention and 

usage behaviour) and independent 

constructs (performance expectancy, 

effort expectancy, social influence, 

facilitating conditions, gender, age, 

experience, and voluntariness of use). 

 Human 

 Technology 

Task-technology fit 

model (TTF) [53] 

TTF describes the interaction of 

task and technology and how 

well technology fits within 

individuals. 

TTF theorises that technology 

utilisation depends on how technology 

assists an individual in performing the 

individual’s tasks, i.e. the task-

technology fit. The TTF framework 

adds new insight into the decision-

making of technology adoption by 

incorporating the task's elements and 

 Human 

 Technology 
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the fitness of the task and the 

technology. 

Connected Health 

Evaluation 

Framework 

(CHEF)  [54] 

CHEF enable hospitals to 

identify poorly designed 

healthcare solutions, assess 

performance requirements, 

monitors human interaction 

(end-user) and identify potential 

gaps within a business strategy.   

 

CHEF offers the first step towards 

employing evaluation to extend the 

evidence-based foundation for the 

decision-making of HIS through the 

assessment of best practice and by 

identifying interventions and 

opportunities for improvement. 

CHEF comprises four main layers for 

HIS decision-making assessment, 

broadly addressing clinical, business, 

users and systems to determine how 

these co-create value. 

 Business 

 Environment 

 Human 

 Organisation 

 Technology 

Connected Health 

Delivery Framework 

[55] 

Connected Health Delivery 

framework identifies pain 

points, business model 

development, analytics, and 

evaluation as four prominent 

linkages between users (e.g. 

patients and providers) and 

technology. 

The central point to Connected Health 

Delivery Framework is using the 

Design Thinking approach to 

understand the relationship between 

and explorative interplay between 

people, processes, technology, and 

business needs. 

 Business 

 Human 

 Organisation 

 Technology 

HOT-fit [56] The HOT-fit theory covers 

human perspective issues 

encountered by information 

technology staff in an 

organisation. 

The HOT-Fit has three decision-

making aspects and different 

dimensions in every aspect. In the 

technology aspect, there are three 

dimensions: (1) system quality, (2) 

information quality, (3) service quality. 

In the human element, there are two 

dimensions: (1) system use; and (2) 

user satisfaction. Finally, there are two 

dimensions in the organisation aspect: 

(1) structure; and (2) environment. 

 Human 

 Organisation 

 Technology 

Precede-proceed 

model [57] 

Precede-proceed is a two-

component conceptual model 

that is used extensively as the 

basis for planning health IT 

promotion programs. 

 

The Precede-proceed model is intended 

to guide the synthesis of more than one 

theoretical perspective to develop 

effective multi-level interventions, 

providing a continuous series of phases 

that build logical links among multiple 

levels of causation. The goals of the 

model are to explain health-related 

decision-making behaviours and 

environments.  

Five phases with assessment levels 

include: Organisational needs and 

goals, IT specifications and match with 

goals, Behaviour and environmental, 

Educational and organisational, 

and points for system use. The 

evaluation phase includes: 

Implementation, Process evaluation, 

Impact evaluation, System evaluation 

and Outcome evaluation 

 Business 

 Environment 

 Human 

 Technology 

 Temporality 

Strategic triangle 

model [58] 

The Strategic triangle model 

explains the importance of 

organisations having alignment 

between strategic perspectives.  

The strategic triangle is a model used to 

establish the company's competitive 

position to its customers and 

competitors. The model is based on the 

premise that competitive advantage is 

determined by the decision-making 

ability to deliver better value to 

 Business 

 Organisation 
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customers at a lower cost than 

competitors. It emphasises the 

importance for organisations of having 

alignment between three strategic 

perspectives (business, organisation 

and information) 

TOE Framework [59] TOE focuses on the process by 

which a firm adopts and 

implements technological 

innovations. 

TOE identifies three aspects of an 

enterprise’s context that influence the 

decision-making by which it adopts and 

assimilates a technological innovation: 

technological context, organisational 

context, and environmental context 

 Environment 

 Organisation 

 Technology 

Table 2.1: Characteristics of Decision-making Adoption Theories 

Based upon the vital theory-based components of HIS outlined in Table 2.1 and mentioned 

by different studies [4, 47], five factors play an essential role in the adoption decision-

making of HIS. Various studies and frameworks like [60, 61] have taken business factor 

as a sub-factor of environment factor but seeing the influence of business context in 

hospitals, I deemed it essential to have a business factor as a separate entity. Five adoption 

decision-making factors are explained below: 

1. Business: elements capturing business aspects of the hospital that may influence decision-

making for the adoption of HIS, such as vendor involvement and cost; 

2. Environment: elements related to the external factors of a hospital that cannot be 

controlled by the organisation itself, such as government rules and regulations; 

3. Human: elements capturing the characteristics of the technology used that may impact 

on the adoption of the technology like the previous experience of the user; 

4. Organisation: elements relating to internal factors of a hospital that are controlled by the 

organisation itself, such as team management; 

5. Technology: elements relevant to the functionality of specific technology, such as 

technology complexity and readiness. 
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2.5.1 Shortcomings from the HIS Adoption Decision-making 

Models and Theories 

The decision-making process in HIS adoption has primarily been examined at two levels: 

individual and organisational. Much of the HIS adoption study, on the other hand, has 

centred on the individual, identifying what factors impact their decision to adopt HIS. The 

technology acceptance model (TAM), the theory of planned behaviour (TPB), and the 

unified theory of acceptance and use of technology (UTAUT) are the most commonly 

utilised theories. The diffusion of innovation (DOI) theory, HOT-fit, CHEF, and the 

technology–organisation–environment (TOE) approach are important theoretical views 

for the minimal studies on the organisation or group-level adoption. These theories offer 

significant contributions both individually and together by bringing attention to the 

involvement of various critical decision-making factors affecting the deployment and 

usage of healthcare information systems that are not related to the technology itself [2]. 

While theoretically driven approaches are broader and frequently more comprehensive 

than case studies, they are nevertheless quite targeted, allowing them to dig deep into the 

influence of a small number of elements. However, they are unable to explain the impacts 

of other factors as a result of this. Even though these theories are extensively utilised and 

implemented, there appears to be no single theory of adoption applied to all technological 

decision-making for HIS adoption in healthcare [47]. 

2.5.1.1 Shortcoming from Individual Adoption Decision-making Theories 

In 1975, Ajzen and Fishbein [49] developed the theory of reasoned action (TRA), which 

primarily demonstrates a person's behavioural inclination and the ability to anticipate, 

alter, and understand an individual's specific behaviour. Individual adoption, according to 
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TRA, is driven by behavioural intentions, which are a consequence of an individual's 

attitude toward the behaviour and subjective norms around the behaviour's execution. 

According to this idea, attitude and subjective standards are independent of one another, 

affecting an individual's behaviour indirectly through behavioural intention. Finally, 

Ajzen introduced the theory of planned behaviour (TPB) in 1985. It's a follow-up to the 

TRA that aimed for a more accurate prediction and interpretation of the behavioural 

theory. The distinction between TPB and TRA is that the former predicts HIS adoption 

under less controlled conditions, whereas the latter predicts HIS adoption under the 

premise that all behaviours and motives are under control. 

Davis created the technology acceptance model, TAM, to investigate the link between the 

perceived emotional factor and technology usage. TAM is based on the TRA and TPB and 

demonstrates how people decide to accept and utilize technology. TAM argues that two 

specific beliefs determine HIS acceptance: perceived usefulness and perceived ease of use, 

obviating the need for subjective standards and normative beliefs.  

TAM studies have shown contradictory results, causing uncertainty about moderating and 

external factors [62]. As a result, the TAM model should be used with caution. 

Furthermore, rather than measuring actual behaviour, TAM evaluates perceived adoption 

and self-reports on future behaviour. TAM's structures are constrained; thus, it can't 

implement new HIS services or solutions. TAM is also renowned for its poor ability to 

explain and forecast and its triviality and lack of practical utility [7]. Venkatesh and Bala 

[63] highlighted that empirical research based on TAM do not generate consistent or 

apparent results. As a result, essential aspects must be recognized and accounted for in 
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models, particularly in HIS adoption. TAM's overemphasis on technology, to the 

exclusion of social and psychological factors, restricts its explanatory and predictive 

capabilities, necessitating its integration with other frameworks. 

In 2003, Venkatesh et al. reviewed and consolidated eight hypotheses in previous studies 

to explain technology adoption behaviours such as TRA and TAM. The UTAUT model 

included four main determinants (performance expectation, effort expectancy, social 

influence, and facilitation circumstances) and four critical moderators (gender, age, 

voluntariness, and experience). According to Bagozzi [64], due to its economic structure 

and better explanatory power (R²) than TAM, UTAUT might be a powerful model. 

However, the model does not look at direct impacts, showing novel correlations and 

important elements that would have been missed if only the present predictors were 

included. Kim, Lee [7] added that for HIS adoption, UTAUT lacks expansion in new 

settings such as new technology, new users, or new culture. They also suggested that 

UTAUT lacks some constructs required for HIS adoption, which is echoed by Bagozzi 

findings. Although these theories are well known and used for individual adoption, they 

may not be well suited for decision-making, especially at the organisational level [65].  

Other theories, such as technology diffusion, look at HIS decision-making in the context 

of the connection between individuals, groups, organisational characteristics, and other 

factors. These perspectives highlight the wide range of complex, interacting, and often 

subtle variables that drive HIS decision-making and must be considered when evaluating 

its adoption. Finally, other theories, such as PRECEDE/PROCEED, emphasise temporal 
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elements, as changes in the environment or other factors impact initial HIS deployment 

and use over time. 

The task-technology fit theory may be applied to task variables that are important for 

effective implementation. Still, it won't forecast or explain why a project fails because the 

technology isn't up to par (e.g., shuts down unexpectedly or does not scale). Furthermore, 

several of the variables' substantiation measures have not been confirmed in the HIS 

environment. [7].  

2.5.1.2 Shortcoming from Organisational Adoption Decision-making Theories 

The TOE framework was developed by Tornatzky and Fleischer [59] to examine the firm-

level adoption decision-making of various IS/IT products and services. It has emerged as 

an overall theoretical perspective on IS adoption [66]. The inclusion of technological, 

organisational and environmental variables has made TOE advantageous over other 

adoption decision-making models in studying technology adoption, technology use and 

value creation from technology innovation [66]. 

The TOE framework is consistent with the DOI theory, in which Rogers [67] emphasised 

organisational innovation is driven by human qualities and internal and external influences 

inside the organisation. These are the same as the TOE framework's technological and 

organisational contexts, but the TOE framework also contains a new and crucial 

environmental context. Both restrictions and possibilities for technological innovation 

exist in the context of the environment. As a result, Rogers' innovation diffusion theory is 

better equipped to explain intra-firm innovation dissemination using the TOE framework 

[68]. 
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But according to Dedrick and West [69], the TOE framework is not an integrated 

conceptual framework or a well-developed theory. To investigate organisational adoption, 

it is necessary to use a more rigorous framework. But only from the perspective of one 

focal business has the TOE paradigm been utilised to investigate the adoption of inter-

organisational systems. Numerous studies have been conducted, but none have looked at 

how several organisations make choices together. It was highlighted by Yang, 

Kankanhalli [4] that the TOE framework's ability to explain technology adoption is 

limited, as evidenced by the fact that roughly half of the diversity in electric health record 

(EHR) adoption remains unexplained. Wang, Wang [70] mentioned that the TOE 

framework has limited primary constructs. The TOE framework variables may need to 

expand to cover human aspects, especially in small or medium level organisations. 

2.6 Decision-making Adoption Factors from Literature 

Review 

There has been a noticeable increase in the number of HIS adoption at a hospital level. In 

their decision-making processes, hospitals consider multiple factors that have been 

identified in Table 2.1, such as business, environment, human, organisation and 

technology. The key decision-making factors in hospitals looking to adopt HIS became 

evident through conducting this literature review are described in Table 2.2. 

Main decision-

making factors  

Sub-factors of decision-making Studies 

Business Encourage business competition among hospitals [71], [8], [72], [73] 

Enhance vendor partnership/involvement in the project [74], [8], [72], [75] 

Specify financial issues related to the cost of adoption and 

maintenance of HIS   
[76], [72], [77]  
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Increase resource management and availability [78], [79], [80], [81] 

Environment Ensure government involvement [79], [74], [76] 

Consider country wealth [76], [73] 

Include legal issues and regulations of use around the 

adoption and usage of HIS 

[78], [82], [83], [84] 

Human Increase self-efficacy (believes in one's competence to use 

the HIS) 

[85], [86], [87], [88], [65], [89] 

Enhance motivation to use the HIS [86], [90], [91], [92], [65], [89], 

[93] 

Encourage attitude of user towards usage of HIS [85], [94], [95], [91], [92], [88], 

[96]  

Improve perceived system usefulness (use of the HIS leads 

to the desired outcome) 

[97], [78], [98], [87], [96], [81] 

Increase awareness of the existence and/or objectives of 

the IS 

[99], [76], [100], [101], [65] 

Increase presence of moderator in a project (linking IT 

with clinicians) 

[94], [102], [8], [100] 

Enhance participation of end-users in the implementation 

strategy 

[95], [90], [103], [82], [104], 

[105] 

Organisation Specify hospital type and ownership [79], [73], [4], [105], [106], [76] 

Include internal needs of the hospital [107], [72], [88], [105] 

Enhance technological knowledge [71], [77], [4] 

Increase knowledge management capabilities (educating 

and learning) 

[71], [65], [104], [75] 

Acquire top management support in adoption of HIS [74], [108], [109], [110], [81] 

Increase presence and use of champion in adopting HIS [111], [108], [112], [109], [81] 

Specify procurement process of HIS [71], [107] , [105], [81], [4] 

Technology Ensure technology readiness/receptivity [87], [100], [113], [110], [88], 

[73], [96] 

Understand the relative advantage of using HIS [74], [114], [91], [113], [110], 

[65], [104] 

Decrease complexity involved in implementing and using 

HIS 

[85], [94], [95], [92], [110], [88], 

[96], [115], [104] 

Reduce design concerns of HIS [97],  [85], [116], [114], [80], 

[88], [115] 

Focus on time-consuming/time saving [117], [116],  [95], [80], [92], 

[81] 
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Enhance applicability of HIS to the clinical situation [118], [107], [119], [65], [96], 

[120], [75] 

Table 2.2: Decision-making factors from literature 

Business Factors 

The analysis of business problems connected to the adoption decision inside a hospital is 

represented by the business factors. Marques et al., [121] discovered that when healthcare 

organisations try to attract more people and generate more significant revenues by 

improving efficiency, business competition can promote IT innovation adoption. 

However, Vest [106] found when a system (e.g., a medical records system) entails data 

sharing across rivals in the sector, commercial competitiveness can have a detrimental 

impact on adoption decisions. This can be supported by the finding of Hung et al., [122], 

where the researcher observed that perceived advantages favourably influence HIS 

adoption decisions. The perceived benefits of HIS may extend beyond cost reductions, 

such as the provision of new services that were previously unavailable. 

Kaplan and Harris [77] found that increased focus on core financial issues is a primary 

reason for adopting the HIS. Hsiao et al., [123] explained that financial considerations, 

such as cost-effectiveness, have a favourable and significant impact on the choice to 

implement the HIS. This outcome is to be expected, given that cost savings is one of the 

primary drivers of HIS adoption. Chang et al. [74] found that external vendor partnership 

is critical for healthcare IT innovation adoption, especially when the organisation is 

unfamiliar with the technology. 
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Environment Factors 

Technology implementation and usage are affected by various variables, which are 

included in the environmental factors. In addition, IS adoption decisions are heavily 

influenced by external environmental factors such as government participation, country 

characteristics, legal difficulties, and usage regulations; these have all been cited as factors 

that influence adoption. When it comes to adopting new healthcare systems, government 

participation through legislation and assistance is very important. 

Marques et al. [121] found that country factors such as wealth might enhance the chance 

of adopting a medical records system because of the substantial investments necessary for 

these systems. Therefore, information on environmental factors is crucial, as seen in this 

example: 

 While physicians are receiving additional rewards for implementing health IT in a 

meaningful way, hospitals have been able to provide EHRs more freely because of 

the financial incentives offered by the United States government and their ability 

to support clinicians as a result of changes to another system [124]. 

Human Factors 

Barrett et al. [86] emphasise that human aspects should be considered before any IT project 

is implemented since it is one of the elements that impact the acceptance of new 

technology. Galligioni et al. [125] assert hospitals are generally hesitant to adopt new 

information technology due to the personalities of the decision-makers. As a result, the 

decision-makers or Chief Information Officer's (CIO) innovativeness significantly 

impacts using HIS [47]. Sharifian et al. [81] found another factor the ability of the 
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hospital's IT personnel to deal with such technology influences the decision to implement 

a HIS. Inadequate technical knowledge or expertise is a potential roadblock for e-health 

projects in general. Maillet et al. [65] highlighted that past technological knowledge or 

staff IT abilities are likely to influence HIS adoption across health organisations. The 

following example demonstrates the necessity of gathering information linked to human 

factors: 

 Physicians were told that they had to use the Computerized Provider Order Entry 

(CPOE) systems. They had not been engaged in the system's selection or the 

creation of order sets. Many physicians did not utilize the established order sets 

when the system was first deployed, the order took a long time, and resistance grew 

substantially when errors were detected. The CPOE system was eventually 

abandoned because there was no sense of ownership or responsibility for resolving 

difficulties that emerged. [126]. 

Organisation Factors 

Organisational factors refer to the business's features and resources, such as employee 

linkage structures, intra-firm communication procedures, firm size, and the number of 

human resources, directly related to the availability and utilization of internal resources 

[127]. This environment influences adoption and implementation decisions in a variety of 

ways. Various organisational factors have been identified as important drivers of HIS 

adoption in the literature. Type of hospital, ownership, and size are examples of these 

characteristics. Furthermore, the organisation's internal requirements might act as project 
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triggers. Similarly, senior management support for implementing a radiology photo 

archiving and communication system was critical [79]. 

Researchers have underlined the importance of organisational resources and competencies 

in influencing HIS adoption decisions to increase project performance. For example, 

Chang et al. [79] highlighted that human, financial, and technological resources are 

important factors in hospitals adopting electronic signatures. 

Technology Factors 

Technical factors have a significant impact on organisation HIS adoption and deployment. 

Expertise in using existing technologies may help with introducing new ones, and 

understanding new technology can help the organisation see where it can invest and 

innovate. 

Factors like technological readiness influence the adoption of new HIS, and organisations 

that have previously initiated and implemented HIS can use their greater degree of 

technical readiness to aid in the adoption of new technologies. For example, Vest [106] 

noted hospitals with a lower level of technical readiness had a reduced likelihood of 

adopting health information exchange systems, according to the study. In addition, 

technological readiness appears to be linked to management's openness to new 

technologies. For example, hung et al. [122] found that the willingness of hospital 

executives to change affected their decision to use electronic health record systems. 

Technology adoption is influenced by characteristics of the innovation taken from 

Diffusion of Innovation theory, such as relative advantage, complexity, and system 

compatibility. The degree to which the innovation is viewed as superior to the method it 



 

30 
 

replaces is referred to as comparative advantage. The degree to which an innovation is 

considered to be being somewhat challenging to understand and utilize is referred to as its 

complexity. The degree to which an invention is seen as being compatible with the 

potential adopter's current values, prior experiences, and requirements is referred to as 

compatibility. For example, Chang et al. [79] found that identifying the advantages of a 

radiological picture archiving and communication system over prior systems had a 

favourable impact on its adoption. Hung et al. [122] noted that its compatibility and 

complexity determined adopting a hospital e-learning system. As a result, these studies 

support incorporating innovative features and highlight technical factors that might affect 

hospital administrators' decisions to implement a HIS. The following example can 

illustrate the significance of these features: 

 Screen images of what a user sees are always included in papers on Computerized 

Provider Order Entry systems. However, they frequently fail to illustrate or analyse 

the scope of the technology's capability or the ease with which it may be integrated 

into the workflow. As a result, order input that isn't integrated into the physician 

documentation process, for example, causes a clinician's workflow to be disrupted 

[126]. 

2.7 Decision-Making Framework for the Adoption of 

Health Information Systems  

Although there are many decision-making models, as discussed in earlier sections, I have 

taken the DECIDE model [29] to form the basis in this research. The DECIDE model is 

used further to investigate the decision-making adoption factors of HIS within the hospital 
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(chapter 4). The reason for using the DECIDE model is that it is specifically intended as a 

resource for health care managers when applying the crucial components of decision-

making, and it enables managers to improve their decision-making skills, which leads to 

more effective decisions. The DECIDE model is the acronym of 6 particular activities 

needed in the decision-making process:  

(1) D = define the problem: 

What is the decision you need to make? 

(2) E = establish the criteria: 

What factors are important in this decision? 

(3) C = consider all the alternatives: 

What are your options? 

(4) I = identify the best alternative: 

Which is the best option? 

(5) D = develop and implement a plan of action: 

How are you going to put the best option into practice? And, 

(6) E = evaluate and monitor the solution and feedback when necessary: 

Was it the best option? Do you need to change your solution? 

 2.8 Chapter Summary 

This chapter presents the state of the art of research into decision-making in relation to the 

adoption of HIS. Across today’s patient-centric healthcare models, HIS have become 

integral to deliver healthcare benefits across society. Decision-making plays a pivotal role 

in the adoption of HIS. However, HIS adoptions are fraught with challenges with a 
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growing recognition that issues often stem from a lack of guidance in HIS adoption 

decision-making. Furthermore, there is little documented evidence of the particular HIS 

decision-making frameworks employed in hospitals. A critical analysis of the different 

types of decision-making models and theories and their characterisation is presented.  

Moreover, the chapter has explained decision-making adoption models and some 

categorisations from the literature and the shortcomings of decision-making adoption 

models from an organisational and individual level. It further looks into decision-making 

adoption factors for the adoption of HIS from the literature. This discussion helps identify 

the problems and the research gap that needs to be filled. Finally, the rationale for 

presenting the DECIDE model is outlined since DMFA-HIS can benefit healthcare 

organisations in understanding the decision-making adoption of HIS. 

 

 

 

 

 

 

 

 

 

 

 



 

33 
 

Chapter 3   Research Methodology 

This chapter presents choices, resources and information about research design principles 

developed to implement the suitable methodology for this thesis. First, I consider the 

research problem’s nature, objectives, available resources, and required analysis. Then, 

various research techniques, methods, and procedures might be used in study design; 

nevertheless, research methodology is chosen based on the research’s goals and objectives. 

This chapter covers three different aspects of methods: research philosophy, which 

describes the research philosophy and how it influenced the research framework for this 

study, research design, which explains how each step of the research framework was 

carried out; and data management, which describes how the data was collected, coded, 

reduced for analysis, and displayed. 

3.1 Research Philosophy  

According to Bowling [128], one of the first stages of research is to “define the aims and 

objectives of the research.” Therefore, the study was initiated to describe the decision-

making factors for adopting HIS and shortcomings in the decision-making models applied 

to adopt HIS. Different research philosophies were reviewed and analysed to address this 

problem. These are discussed in the following sections.  

3.1.1 Quantitative versus Qualitative Methods  

Quantitative research is defined as a study that uses numerical data. A hypothesis is 

developed and tested in quantitative research using formal numerical or statistical 
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procedures to provide unbiased results. Strauss [129] describe it as “the measurement and 

analyses of observations in a numerical way.”  

Qualitative research analyses data from direct fieldwork observations, in-depth, open-

ended interviews, and written documents. Strauss [129] describe qualitative research as 

“any research that produces findings not arrived at utilising statistical procedures or 

other means of quantification.” Qualitative research might result in a changing framework 

through which the hypothesis is tested. In general, qualitative research is better for 

developing theories and explanations and potential theory testing in some situations [130]. 

The primary goal of qualitative research is to give detailed information or a description of 

a situation or event. Qualitative research produces data in the form of words rather than 

numbers or figures. The researcher’s understanding and interpretations are crucial in 

evaluating qualitative data. There are several advantages to qualitative research 

methodologies, including the ability to obtain additional information by investigating the 

intricacy of the situation rather than quantifying it [131].  

Qualitative research, can be used to combine interviews and documentation reviews to 

give helpful information, allowing deeper analysis of real-life circumstances. The 

qualitative technique has the disadvantage of not being a statistically representative mode 

of data collecting but as I am looking to build a framework where the topics do not require 

any mathematical modelling, I deemed that qualitative research was appropriate for this 

study. 
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 3.1.2 Mixed Methods 

As I gained a higher-level understanding of the methodologies and the research questions 

requiring answers, it became evident that a mixed-methods approach was needed. 

Creswell and Creswell [8]  indicates that “central to the effectiveness of a mixed-methods 

study is a clear and strategic relationship among methods to confirm that the data 

converge or triangulate to produce greater insight than a single method could.” The 

phrase “mixed methods” refers to an emerging research approach that promotes the 

systematic integration, or “mixing,” of quantitative and qualitative data within a single 

study or long-term research program. The central concept of this technique is that 

integrating quantitative and qualitative data gathering and analysis allows for more 

comprehensive and constructive use of data than separate quantitative and qualitative data 

collection and analysis [132]. Thus, there was a place in this study for quantitative 

research, but it was not considered the most appropriate approach. 

I started with general ideas with deductive reasoning and developed a theory and testable 

hypotheses from it [132]. Then, I began to develop a mixed-methods study for the 

development and validation of the research. It was necessary to provide a clear structure 

for qualitative research incorporating mixed methods to allow other researchers to repeat 

the study. 

3.1.3 Exploratory Research versus Explanatory Research 

When the problem or the scope of the problem is not clearly defined, exploratory research 

is done to acquire insights and suggestions. Literature reviews, focus groups, case analysis, 

and interviews are standard approaches for exploratory research [133]. Exploratory 
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research is necessary in this case to identify the key adoption decision-making factors for 

the adoption of HIS in a hospital. Therefore, exploratory research is suitable for this study, 

as it allows relevant themes to be identified. 

Explanatory research describes cause and effect in connections, whereas exploratory 

research can explain or investigate phenomena [133]. Before collecting data, a hypothesis 

must be established; the link between the variables is then evaluated. Because there was 

no intention to investigate cause and effect linkages, this research style was inappropriate 

for this study. 

3.1.4 Deductive versus Inductive Research  

In research, there are two fundamental ways of reasoning to conclude, deductive and 

inductive. Deductive research is employed to test a hypothesis. Commencing with a 

theory, a hypothesis is developed and tested. It is a top-down or waterfall approach 

whereby the researcher studies the work and theories of previous researchers and 

formulates a hypothesis against which a test is carried out. Inductive research “begins with 

observing and measuring phenomena and then develops the ideas and general theories 

about the universe of interest” [134]. On the other hand, inductive reasoning “begins with 

the observations and builds up ideas, more general statements and testable hypotheses 

from them for further testing based on further observations” [134]. Thus, inductive 

research is open-ended and exploratory.  

The research questions for this research were answered using inductive methods of 

research rather than deductive. This was due to the lack of an existing decision-making 

adoption framework in hospital settings against which to test. However, there were 
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decision-making frameworks outside of the hospital context, and I considered some of 

these to be suitable (see Table 2.1) to guide the investigation and then identify HIS-specific 

decision-making factors from these frameworks. Therefore, the DMFA-HIS framework 

was developed through exploratory research.  

3.1.5 Interpretative Phenomenological Analysis 

In this research, I used Interpretative Phenomenological Analysis (IPA) qualitative 

methodology. IPA is inductive in nature, with no pre-existing hypothesis, “IPA aims to 

capture and explore the meanings that participants assign to their experiences” [23]. IPA 

is a qualitative approach that aims to provide detailed examinations of personal lived 

experiences [19]. It is assumed that people are ‘self-interpreting beings’ [26] which means 

that they are actively engaged in interpreting the events, objects, and people in their lives.  

The IPA study is a dynamic process in which the researcher controls how they access the 

participant’s experience and how they make sense of the interviewer’s reality through 

interpretive activity. Because, first, the participants construct meaning of their 

environment and second, the researcher tries to decode that meaning to make sense of the 

participants’ meaning. The analytical process in IPA is typically described as a twofold 

interpretive or dual interpretation process [23]. 

For me, the primary objective of utilising IPA was to learn more about how people make 

sense of their experiences. The subject of experience is one that IPA seeks to comprehend 

in the context of human beings’ actual and meaningful world. Experience is a complicated 

environment, and for IPA, it means paying attention to components of experience that 

matter to individuals and lead to specific behaviours in a world that is “always available” 
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and intrinsically meaningful. [135]. IPA considers all elements of personal experience, 

including the individual’s wants, desires, feelings, motives, and belief systems, and how 

these present themselves or do not show themselves in behaviour and action. Whatever 

phenomena are being investigated, the focus is on how it is delivered to the individual and 

its sense of mine-ness. Understanding this first-person given-ness necessitates 

approaching it from the perspective of the person experiencing it; in other words, 

considering the participant as the phenomenon’s experienced expert. 

I wanted to learn from experiences with HIS adoption and decision-making processes 

since IPA encourages a deep dive into human experience. The IPA is further complicated 

because it is based on someone else’s experience rather than one’s own. And experience 

cannot be extracted from participants’ minds; it requires the researcher to engage in the 

process of engagement and interpretation. Part of the complexity in my research stemmed 

from the fact that access to that experience sometimes came through a participant trying 

to make sense of what was going on. 

The IPA is idiographic in its determination to examine each case thoroughly. I helped with 

the comprehensive analytic treatment of each instance and the search for trends across 

cases. IPA necessitates a thorough qualitative examination of individuals’ specific 

personal stories. In-depth, semi-structured interviewing is the most frequent form of data 

collecting. Because of the high level of activity in each case, IPA studies are generally 

done with small sample sizes, allowing the full potential of IPA to be realised. My sample 

size was thirteen in-depth semi-structured interviews with the CCIO’s and eight semi-

structured interviews with the patients to learn from their experience around adopting the 
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decision-making process for HIS. The analysis of what participants say was carried out to 

learn about the participant’s cognitive and affective reaction to HIS adoption and decision-

making process. As stated by Smith [136], IPA argues that there is a link between 

embodied experience, discussion of that experience, and a participant’s interpretation of 

and emotional response to that experience. 

3.2 Research Design 

Following the review of the research philosophies and paradigms, the challenge being, as 

Miles et al., [137] describes it, “to combine theoretical elegance and credibility 

appropriately with the many ways social events can be described; to find intersections 

between the propositional thinking of most conventional studies and more figurative 

thinking.”  

I designed a three-phase research method (Figure 3.1) which produced four versions of 

DMFA-HIS. The research was divided into three distinct parts: problem definition (phase 

1), hospital findings (phase 2), and patient perspective (phase 3). In addition, qualitative 

research involving literature review, document review and semi-structured interviews 

were conducted. Detailed explanation and development of the DMFA-HIS framework are 

given in chapter four. 

Phase 1 of the research involved an extensive systematic literature review in identifying 

any existing decision-making adoption factors that could be used to construct an initial 

model of DMFA-HIS. HIS decision-making adoption factors and theories supporting the 
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decision-making adoption of HIS were identified. This information was used to develop 

the first Version 1 of DMFA-HIS. 

The output from the SLR indicated the knowledge gap that needed further study and 

building on this; I took semi-structured interviews in an acute hospital, where analysis of 

hospital decision-making factors for adopting virtual clinics was carried out. In addition, 

I reviewed gap analysis documents, decision-making documents and conducted face to 

face interviews with decision-makers. Combining decision-making factors from the 

hospital interviews with version one of DMFA-HIS helped develop Version 2 of DMFA-

HIS. 

Building on the output from the interviews conducted with hospital decision-makers 

revealed a need to conduct interviews with the chief clinical information officers (CCIO). 

CCIO were found to be the core stakeholder, and decision-makers and their role in the 

decision-making for the adoption of HIS were analysed. Thirteen semi-structured 

interviews were conducted with the CCIO’s where the input of the questions was formed 

based on the findings from Version 2 of the framework. By combining the results from 

CCIO interviews and Version 2, Version 3 of DMFA-HIS was developed.  

Phase 3 was the development of Version 3 of DMFA-HIS from the patient perspective. 

One of the decision-making adoption factors that emerged from phase 2 was patient-

centred care. Confusion about what patient-centred care means, however, can produce 

efforts that are superficial and unconvincing. In the name of patient-centeredness, 

hospitals have been adopting models without the consultation of the patients. Although 

such amenities might enhance the patient’s experience, they do not necessarily achieve the 
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goals of patient-centred care. I found during phase 2 that hospital staff and clinicians had 

a minimal idea about how to involve patients in the decision-making process. To see and 

check the patient’s perspective of the decision-making for HIS adoption in hospitals, I did 

a literature review, and eight semi-structured interviews were carried out to see the patient 

perspective about the decision-making. The output from this phase was used to construct 

the final Version of DMFA-HIS, which included all the stakeholder decision-making 

adoption factors of HIS.  

 

 

Figure 3.1: Research Design 
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3.3 Research Data Management 

3.3.1 Data Collection  

The data collection methods are as follows: a literature review (LR), semi-structured 

interviews and review of different decision-making documents. In this section, these 

methods are described and discussed in detail.  

At this point, this research project was approved before collecting data by the HSE Ethics 

Committee and by the Faculty of Science and Engineering Ethics Committee at the 

University of Limerick (REC Ref: 057/18). 

3.3.1.1 Literature Review 

A literature review (LR) is a methodologically rigorous assessment of research findings, 

with the goal of LR being to promote the creation of evidence-based guidelines for 

practitioners, not merely to gather all available information on a study issue [138]. I carried 

out LR twice, initially on the concept of decision-making factors of HIS adoption in the 

hospital and then to find the patient perspective on decision-making on the adoption of 

HIS. The motivation in undertaking a literature review was to synthesise evidence, 

providing structure to the research area [139].  

3.3.1.2 Hospital Decision-making Literature Review 

Considering the broad nature of HIS, the literature review findings indicate an apparent 

need for a decision-making framework to support HIS adoptions decisions within 

hospitals. Therefore, I synthesised the results to present the key decision-making adoption 

theories and factors influencing decision-making adoption of HIS in hospitals.  



 

43 
 

I searched six well-established digital databases (CINAHL, IEEE Xplore, ACM, Scopus, 

Springer Link and Web of Science). Source selection was based on the following criteria: 

 High-quality sources/peer-reviewed sources 

 Recommended for literature review by other studies 

 Accessibility to the sources 

The first step was the creation of search strings with regard to the research questions. The 

four main keywords in all of the search strings were “information system”, “health”, 

“decision making”, and “adopt”. The “*” symbol was used to retrieve the derived words 

from the previous prefix; for instance, the terms adopt and adoption can be included in the 

derivation from adopt*. Next, both automatic and manual search was used to identify the 

relevant literature.  

An automatic search was carried to find primary studies using the search terms through 

the defined search sources. Search strings were constructed using Boolean AND’s and 

OR’s and some of the keywords were based on research questions. I ran one search using 

the following search string (or variants of the search string to fit the various databases) for 

expediency. 

Search Term: (“decision making” OR “decision support”) AND (“information 

technology*” OR “information system*”) AND (accept* OR adopt* OR usage) AND 

(health* OR hospital*)  

Manual Search (snowballing) [140] was carried out to track related references from the 

primary studies found by automatic searching.  
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Studies were eligible for inclusion if they were (i) original and peer-reviewed research 

written in English, (ii) qualitative, quantitative or mixed methods research, (iii) study 

containing healthcare organisational perspective and suggesting/recommending or 

containing/defining at least one decision-making factor or attribute for the adoption of HIS 

and (v) study describing decision-making frameworks/ theories that are associated with 

the adoption of IS. 

Studies were excluded if they were (i) grey literature, (ii) presented research noted in a 

prior/subsequent paper, (iii) secondary (e.g. SLR) or tertiary studies (e.g. SLR of SLRs), 

dissertations and Master’s thesis, (iv) studies that were shorter than two pages and (v) 

studies whose full-text was not available. 

The method used to store the extracted data from the LR was the tabulation method 

described in Table 3.1. 

Study Code:  

Journal/Conference: Data extracted by: 

Year: Date of completion: 

Research method: Quality assessment score:  

Outcomes relevant to the review: 
 

Framework /Model OR approach name (if available) 
 

Description (characteristic) about decision-

making/adoption 

 

Key facilitators of decision-making 
 

Type of HIS described 
 

References to Framework /Model (if available) 
 

Table 3.1: Tabulation Method 
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A narrative synthesis by Rogers et al., [24]  is performed to summarise the evidence from 

the literature. The method of synthesising primary research to investigate heterogeneity 

descriptively rather than statistically is known as narrative synthesis. 

Study Quality Assessment: 

Study quality assessment was carried out to evaluate the existing research topic using a 

trustworthy, rigorous and auditable methodology [141]. 

1. Rigour: Has a thorough and appropriate approach been applied to key research methods 

in the study? 

2. Credibility: Are the findings well-presented and meaningful? 

3. Relevance: How useful are the findings to the hospitals and the research community? 

Voting procedure 

A voting procedure was carried out for the quality assessment of the studies. Following 

voting procedure was followed:   

 5 points –Paper is highly relevant (must be included) 

 4 points –Paper is (somewhat) relevant 

 3 points –Neutral/no opinion 

 2 points –Paper is not relevant 

 1 point –Paper is irrelevant 

Procedure for Study Selection  

This section explains the study refinement process by describing the details of the procedure 

followed for the study selection. By applying the search term on the described databases, I 

found 3,543 studies in total. Out of the total 3,543 studies, 323 studies were removed by 

EndNote software as they were duplicated. Next, I screened titles and abstracts from the 
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remaining 3,220 studies by applying inclusion and exclusion criteria. I selected 355 full 

articles for full-text review. In the next step, I applied inclusion and exclusion criteria on the 

355 articles, which resulted in 273 articles being further excluded. For validation of the 

excluded articles, a randomly chosen 30 studies from these 355 articles were reviewed by my 

supervisors, and an agreement was observed. Where there were conflicts with the inclusion of 

studies, this discrepancy was resolved by arbitration and mutual consent. Out of 82 included 

articles, four were found to be replicated and were removed. In the third iteration manually, 

references from included articles were checked to ensure the inclusion of relevant studies 

which may have been overlooked. Eleven articles were added, resulting in a total of 89 articles. 

Two other reviewers who were my colleague with considerable LR experience were involved 

in assessing the quality of the 89 articles. With mutual consent between the three researchers 

and with the help of a voting procedure, 68 articles were selected for the primary studies. LR 

and study selection process can be seen in Figure 3.2 below: 



 

47 
 

 

Figure 3.2: Literature Review Process 

3.3.1.3 Patient’s Perspective Literature Review 

Considering the uncertainty around the patient perspective on adopting HIS, I undertook 

another LR to see the patient’s perspective. I synthesised the findings to present the key 

decision-making adoption factors that influence the decision-making adoption of HIS from 

the patient’s perspective.  

To prevent biased or mixed results, the scope was limited to resources that covered the 

involvement of patients and the public in the decision-making process for the adoption of HIS. 
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The protocol was designed to provide comprehensive guidance through the review process 

concerning the inclusion criteria and the nature of the results. Keywords covered two aspects 

of primary importance, namely: (1) the target audience, that is, patient’s involvement, and (2) 

the object of study – decision-making for the adoption of HIS. Similar keywords were grouped 

to form a search string, using Boolean “ANDs” and “ORs”: (“decision making” OR “decision 

support”) AND (“information technology*” OR “information system*”) AND (accept* OR 

adopt* OR usage OR involv*) AND (patient* OR public*). To be included, papers had to 

adhere to the sensitivity inclusion criteria: describe a patient or public decision-making factor 

for the adoption of HIS; and provide relevant information on how to involve patients in the 

decision-making process to adopt HIS. Six sources were selected in this study: (1) CINAHL, 

(2) ACM Digital Library, (3) Springer Link, (4) Web of Science, (5) IEEE Xplore, and (6) 

Scopus. Searching was performed using a combination of the search string described 

previously. Multiple trials of the keywords were conducted to reach as many primary studies 

as possible. The search resulted in a combined total of 2977 papers, and after the exclusion of 

duplicated papers, the total narrowed down to 2546 studies. Then, I examined titles and 

abstracts to determine the relevance of the subject matter and papers that failed to meet the 

inclusion criteria were eventually withdrawn from this review, resulting in 48 eligible studies. 

Three more studies were found manually, thus bringing the total number of studies to 51.  

3.3.1.4 Interviews 

Interviews featured in three phases of this research; the hospital phase (7 interviews), with 

CCIO’s (13 interviews) and in the final validation phase of the research (10 interviews). The 

purpose of the interviews was to generalise the experience of decision-makers for the adoption 

of HIS. In phase 2, the purpose of the interviews was to identify decision-making factors for 
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adopting HIS in hospitals and whether they are using any framework or not? Different 

categories of stakeholders were interviewed: clinicians and senior managers. The clinicians 

were the users of the HIS technology (virtual clinics) implemented in the UHL maternity 

hospital. Three clinicians were interviewed to identify factors contributing to their adoption of 

virtual clinics. Four managers were interviewed to identify the factors of virtual clinics 

adoption from a hospital perspective. Then, 13 interviews with CCIO’s were conducted to 

analyse their role in the decision-making for the adoption of HIS and see if their role acts as 

an enabler or barrier to HIS adoption. In the final phase, the purpose of the interviews was to 

include the patient’s perspective in the DMFA-HIS framework. 

Informed consent was always taken from the interviewer’s before involving them in any of 

the studies (See Appendix A for the copy of consent form). Interviewees were thanked for 

their participation, informed that participation was voluntary and that they could terminate the 

interview at any time. The nature of the study was outlined to interviewees. It was explained 

that the interview was anonymous, that it would be recorded using a digital recording device 

and that it would be transcribed by the interviewer personally. A series of open-ended, semi-

structured interview questions were developed in advance of the interview. Prompts such as 

‘can you expand on that’ were also prepared before the interview. More detail of the 

interviewees is given in chapter four, where phase 2 is discussed in detail.  

After the interviews, data management began by producing transcriptions of all the recorded 

interviews. Transcribing the interviews helped me to organise the data to simplify the analysis. 

The data from recordings were organised and prepared in a Microsoft word file. Besides, all 

the recorded interviews were saved on a secure server as audio files, followed by producing 
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written transcripts.  UL policy on securely storing data was strictly followed, so data is safely 

stored.  

3.3.1.5 Documentation 

I had access to different decision-making documents. These documents were reviewed and 

used to identify the decision-making factors that led hospitals to adopt HIS. As a result, the 

documents provided a better understanding of hospitals’ need to adopt HIS and the decision-

making factors that lead to HIS adoption.  

3.3.2 Data Analysis  

Before data collection and to focus on data collection and to put boundaries and control on the 

data collection process, I first described a correct or desired state. This ‘correct state’ was 

developed using output from the previous piece of research. For example, outputs from the 

literature indicated the necessity for a set of defined decision-making factors for HIS adoption. 

Evidence of this was sought in the data collection process. This was to ensure that the 

qualitative data analysis was not a passive process and that themes did not just emerge. Instead, 

active decisions were made to find out answers to questions that had arisen previously. When 

interviewing, this ‘correct state’ became a central part of the interview. The thematic analysis 

used for data analysis is described below.  

3.3.2.1 Thematic Analysis  

Extracting compelling conclusions from the semi-structured interviews can be considered the 

least codified part of the process [142]. Following the data gathering, I was faced with the task 

of deciding how to analyse the information. The data was analysed using thematic analysis. 

Thematic analysis is a well-known and widely used approach for identifying and extracting 
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themes from data [132]. Its independence distinguishes thematic analysis from primary 

research methodologies; it is a versatile tool mapped to many procedures. Thematic analysis, 

for example, might be translated to inductive research, in which the research questions emerge 

from the discovered themes, or theoretical research, in which the research codes are used to 

solve a specific topic [132]. It was, therefore, appropriate to deliver reliability across the 

numerous phases of this mixed methods research.  

The most conventional method of presenting the thematic analysis is to describe and analyse 

each major topic separately, using examples from the data and quotes to help characterise the 

themes. King, Horrocks [143] stated that “It is not necessary to refer to every constituent code 

within each theme- especially the descriptive codes. Rather, you should focus on those that 

most strongly illustrate what the theme is covering and most effectively address your research 

question.”  Bryman [144] claimed that the goal of compiling the thematic analysis is not 

merely a descriptive summary of the content of the theme but instead building a narrative that 

informs the reader how research findings have cast light upon the issue on hand. Moreover, as 

highlighted by Creswell and Creswell [145], “Whatever approach is taken, the use of direct 

quotes from the participants is essential. These should normally include short quotes to aid 

the understanding of specific points of interpretation and more extensive passages, giving 

readers a flavour of the original texts.” 

Interviews were conducted, audio-recorded, transcribed, and the transcripts were analysed. 

Thematic analysis is normally concerned with experience focused methodologies. However, 

throughout the research, I identified several themes by considering the following three stages 

highlighted by King, Horrocks [143]: 
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1. Descriptive coding (First-order Categories): the researcher identifies those parts of the 

transcript data that address the research question and allocates descriptive codes throughout 

the whole transcript. 

2. Interpretative coding (Second-order Themes): the researcher groups together descriptive 

codes that seem to share some common meaning and create an interpretative code that captures 

this. 

3. Defining overarching themes (Aggregate Dimensions): the researcher identifies several 

overarching themes that characterise crucial concepts in the analysis. 

Symon and Cassell [146] also suggest that data exploration involves three steps based on 

established techniques. In the first step of data exploration, I began with open coding to better 

understand the subjects. Next, first-order concepts were identified, and then the data were 

reviewed again to see which segments fit each category. In the second step, categories were 

consolidated, becoming more theoretical and more abstract. Finally, in the third step, 

dimensions underlying the theoretical categories were identified. 

Based on the categorisation and theme analysis techniques suggested by [144], I read each 

interview several times and coded each one separately based on terms or phrases used by the 

participants. 

In the analysis, similar codes were discerned and collated into first-order categories, 

employing the language used by the participants whenever possible. The coding interviews 

were continued to achieve theoretical saturation; saturation exists when the researcher cannot 

ascertain any more distinct or shared patterns [144]. I reread the data items that made up the 



 

53 
 

data quantity to ensure that all the themes were identified and had a complete potential theme 

set. Concurrently with developing the first-order categories, I started discerning linkages 

among the types that could lead to second-order themes. Some themes were classed as 

irrelevant to the research, and some themes became subthemes of more dominant themes. The 

second-order themes were then assembled into aggregate dimensions, which enabled in 

defining a thematic map. 

3.4 Reliability  

Reliability is a concept closely related to validity. However, it is often difficult to achieve this 

in real-world research [147]. In qualitative research, reliability refers to the accuracy between 

what the researcher records and what is happening. The term dependability instead of 

reliability is often used in qualitative studies [148]. One of the methods I used to ensure 

reliability was inter-rater reliability. I selected the Kappa statistic, which involves coding the 

data by different raters and scoring the consensus among their ratings [149].  

Cohen suggested the Kappa result be interpreted as follows: values less than or equal to 0 as 

indicating no agreement, 0.01 to 0.20 as none to slight, 0.21 to 0.40 as fair, 0.41 to 0.60 as 

moderate, 0.61 to 0.80 as substantial and 0.81 to 1.00 as almost perfect agreement. Thus, in 

this study, I set the threshold for Kappa to be equal to or over 0.61.  

3.4.1 Triangulation of Data  

Triangulation of data items contributed to diagnosis. Triangulation is important to increase the 

precision of empirical research. Triangulation means “taking different angles towards the studied 

object and thus providing a broader picture” [134].  
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Three researchers (R1) and my two supervisors (R2, R3) coded decision-making 

recommendations to adopt HIS. A short description of each recommendation was provided to 

all the researchers with a header of each DECIDE model to ease coding. The objective was to 

have a high level of reliability for coding. This process was applied to each phase separately 

and then was applied to the final version of the DMFA-HIS framework. An agreement score 

of 62% inter-rater reliability agreement (range from 55% to 67%) was reached for the DMFA-

HIS. These percentages exceeded the minimum that has been recommended by Reichow et al. 

[150]. More detail of the reliability and triangulation of data can be seen in the section 4.2.4, 

4.3.2 and 6.3. 

3.5 Chapter Summary  

This chapter described how a qualitative research approach developed a decision-making 

adoption framework for a healthcare information system (DMFA-MIS). The findings from 

phase 2 and phase 3 of the research are described in chapter 4 and the development of DMFA-

HIS. Phase 3 is described in chapter 5, with the final version of the framework described in 

chapter 6.   
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Chapter 4   Results from Qualitative Study  

4.1 Introduction 

This chapter describes the qualitative study results (phase 2) carried out within the hospital 

setting. During phase 2, two different versions of DMFA-HIS were iteratively constructed. 

For each version of DMFA-HIS, the development and evaluation are described and 

documented. 

The chapter begins by discussing the development and evaluation of DMFA-HIS Version 2 

during Phase 2 of the research (Section 4.2), which was influenced by research conducted at 

an Acute hospital in Limerick where they had adopted virtual clinics for the consultation of 

the diabetic patients. Next, version 3 of the framework drew on the findings of CCIO 

interviews (Section 4.3). Finally, I have discussed how the CCIO decision-making factors have 

further influenced the framework (Section 4.4).  

It can be concluded that each version of the framework has had limitations in different aspects, 

and this is natural. The purpose of the various research iterations has been to sort out the 

framework's weak and vital parts. The interesting questions are how, why, and impact these 

research stages have had on the framework design. Therefore, this chapter presents the 

arguments for creating the framework versions throughout the research phase two. 
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4.2 Phase Two – Qualitative data gathered from 

Hospital 

4.2.1 Findings from the Hospital 

I interviewed seven hospital staff members including clinicians, project manager, general 

manager and IT manager, and the decision-making factors for the adoption of HIS that hospital 

staff identified are presented in Table 4.1.  

Main decision-making 

adoption factors  

Sub-factors of decision-making for the adoption of HIS 

Business  Specify financial issues related to the cost of adoption and maintenance of HIS   

Enhance vendor partnership/involvement in the project 

Increase resource management and availability 

Clinical Enhance applicability of HIS to the clinical situation 

Ensure patient-centred care 

Decrease level of risk involved for users in using HIS 

Maintain standards and quality of healthcare  

Environment Ensure government involvement 

Include legal issues and regulations of use around the adoption and usage of HIS 

Human Improve trust and confidence in using HIS 

Increase awareness of the existence and/or objectives of the HIS  

Encourage attitude of the user towards usage of HIS 

Improve perceived system usefulness (use of the HIS leads to the desired outcome) 

Focus on involvement or absence of key stakeholders 

Reduce fear of change or failure by using HIS 

Increase self-efficacy (believes in one’s competence to use the HIS) 

Organisation Ensure technology readiness/receptivity 

Increase knowledge management capabilities (Educating and learning) 

Ensure solution-fit 

Increase presence and use of champion in adopting HIS 

Increase presence of moderator in a project (linking IT with clinicians) 
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Improve HIS adoption governance 

Acquire top management support in the adoption of HIS 

Ensure technical or IT support to help HIS users 

Enhance technological knowledge 

Specify CCIO as a champion 

Technology Decrease complexity involved in implementing and using HIS 

Reduce design concerns of HIS 

Focus on time-consuming/time saving (HIS saves time or it makes things difficult for the 

users and consumes more time by using) 

Ensure testing of technology (before the adoption of HIS in hospitals) 

Table 4.1: Decision-making adoption factors from hospital interviews 

4.2.2 Impact on DMFA-HIS 

4.2.2.1 Refined factors 

During phase 1, through literature (section 2.6), I had identified five main decision-making 

factors, namely: business, environment, human, organisation and technology. Findings from 

the hospital emphasised another main factor to include with the five factors: the clinical factor. 

All Six main decision-making adoption factors are explained below: 

1. Business: elements capturing business aspects of the hospital that may influence 

decision-making for the adoption of HIS, such as vendor involvement and cost; 

2. Clinical: elements related to the clinical applicability of the HIS and its impact in the 

healthcare context; 

3. Environment: elements related to the external factors of a hospital that cannot be 

controlled by the organisation itself, such as government rules and regulations; 



 

58 
 

4. Human: elements capturing the characteristics of the technology used that may impact 

on the adoption of the technology like the previous experience of the user; 

5. Organisation: elements relating to internal factors of a hospital that are controlled by 

the organisation itself, such as team management; 

6. Technology: elements relevant to the functionality of specific technology, such as 

technology complexity and readiness. 

 4.2.3 Inclusion of Additional Sub-factors 

Business Factors 

Business factors identified through interviews were similar to the literature findings, including 

financial issues related to cost of adoption and maintenance of HIS, vendor partnership or 

vendor involvement in the project, and resource management and availability.  

Interviewers explained financial issues as the cost of adopting HIS and finances required on 

maintaining HIS within the hospital. For example, as H1 stated: “the cost in the US if you 

prove that technology is cost-effective and cost-efficient you can get to do what you want. 

Whereas here (in Ireland), because we are mostly public system, the cost is a barrier, it is an 

impediment.” 

Similarly, on resource management, H1 stated: “in project management instead of value or 

planned value or measuring all this stuff we have come to a kind of a conclusion that money 

and the cost of a project isn't the major issue. We focus on the hours like have we done enough 

in hours because resources are a limitation and staffing is we have no scope to.” This was 

echoed by H6 stating: “we're very under-resourced in the office of CIO and HSE in general, 
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we have to look to the market for the acquisition of new solutions which are cost-effective and 

reliable solutions.” 

On vendor partnership, as pointed out by H3, this can cause difficulties for the healthcare 

service in Ireland: “When we think about actually procuring software or having decision-

making around the technical aspects or the vendor and the appropriateness of the vendor, 

those two things are very constrained in our country, as our pool of vendors is minuscule 

compared to the U.K. or the U.S.”    

Clinical factors 

Clinical factors were not discussed in the literature, but I found them hospital core decision-

making factors through the interviews. Clinical factors include the applicability of HIS to the 

clinical situation, patient-centred care, level of risk involved for users in using HIS and 

maintain standards and quality of healthcare. 

On the applicability of HIS to the clinical situation, H5 explained: “for sure the technology at 

the patient's end has to be adequate as well and fulfil their clinical needs else it would just be 

waste of resources and beneficial to no one.” An example highlighting the importance of 

capturing information related to clinical factors is: Physicians were told that they had to use 

the Computerized Provider Order Entry (CPOE) systems. They had not been involved in the 

selection of the system or the development of order sets. When the system was implemented, 

many physicians did not use the predefined order sets, ordering took a significant time, and 

resistance dramatically increased when errors were discovered. There was no ownership or 

sense of responsibility to solve problems that arose, and the CPOE system was subsequently 

abandoned [126]. 
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As almost every interviewee mentioned, patient-centred care came out as a core decision-

making factor for HIS adoption. For example, H2 stated on patient-centric care: “the other 

external outsiders would be the patients as they have to agree to be available and participate 

in the virtual clinics. So patients are our main stakeholders in virtual clinics, and we have to 

consider their better treatment obviously, well-being and comfort around the technology.” H1 

mentioned that during their HIS adoption, they missed the patient perspective stating: “the 

one thing we missed during the virtual clinic's adoption is the patient perspective, I would 

strongly urge to somehow incorporate the patients in there for the future projects.” 

Health care professionals are difficult to convince to use new health technologies as fear of 

failure or change negatively impacts the adoption [151]. My findings support this, with H4 

stating that “clinicians are extremely conservative cautious people who are happy in small 

tweaking changes, but they don’t accept when it comes to big changes as they are concerned 

with the risks attached in using the technology that they are not familiar with.” This was 

echoed by H5 stating: “whether there are levels of risk within the organisation or whether 

there's any risk in the usage of technology, if I were making a decision as a general manager, 

I would look at it in relation to the risks such as patient safety concerns, concerns about public 

confidence, issues with regard to staff and staff morale.” 

On maintaining standards and quality of care, H6 stated: “number one factor for the decision 

to adopt technology is for the patients to have access to the technology and thus improve care 

quality.” Continuing on the adoption of the technology and quality improvement, H6 stated: 

“in addition to being a consultant obstetrician here in the hospital, she (CCIO) chairs the 

hospital's Quality Improvement Committee. She has a lot of experience pushing quality 
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improvement, she has a lot of leadership experience from her training, and she is also the 

clinical information officer for the hospital group, ensuring that the quality of treatment is not 

compromised throughout the implementation of virtual clinics.” H7 had similar views, stating: 

“while adopting a technology, we're looking for interventions that reduce the cost of care and 

improve the quality of care, improve the quality of life, and improve or promote the clinician 

and patient experience.” 

Environment factor 

Environment factors found through interviews were similar to the literature findings. These 

factors include government involvement in the project and considering legal issues and 

regulations of use around the adoption and usage of HIS.  

Environment factors capture categories that influence the implementation and use of the HIS. 

The external environment plays an important role in influencing a hospital IS adoption 

decision. Adoption motivators that have been identified include government involvement and 

legal issues and regulations. H3 pointed out that, especially prominent for the healthcare 

sector, government involvement through policies and support can influence the decision to 

adopt new systems to a large extent. “Our national IT policy at the moment is not updated 

taking consideration of GDPR, so for that reason, we have to be very careful that we are not 

recording any information on the clinics.”   

Additionally, legal and regulatory issues act as barriers hindering the adoption of HIS. As the 

data formats vary among the various systems and software packages, lacking the regulatory 

policies that impose a standard common format negatively affect the adoption rate of HIS. 

This lack of consistent data standards can result in interconnectivity issues that will hamper 
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the performance of HIS [152]. CL2 stated: “I have discovered here nationally there is no 

national policy, procedure or guideline from either our nursing regulators or the HSE with 

regards to virtual clinics, so there is no direction nationally for nurses or midwives about 

virtual clinics.”   

Human factors 

Human factors for the decision-making adoption of HIS include having trust and confidence 

in using HIS, awareness of the existing HIS, attitude of the user towards usage of HIS, 

perceived system usefulness and involvement of key stakeholders in the decision-making 

process.  

On trust and confidence in using HIS, H4 explained: “the clinician has to be satisfied that they 

can engage with the patients well, they have to get a feel for the technology initially to be 

assured those technical problems and support problems are capable of being ironed out, and 

it all depends on the trust clinicians have on the technology as well on the IT team.” 

H2 explained the importance of awareness of the existing HIS by stating: “clinicians adopt 

technology on word of mouth or if they are well aware of the technology, only then are they 

comfortable in its usage.” Similarly, H5 explained its importance by stating: “the clinician 

experience is significant, or what's very important is tools that can reduce the cognitive load 

on the clinician. So presenting information simply to the clinician or its previous experience 

with the technology is very important.” 

Another factor found from the interview is the attitude of the user towards the usage of HIS, 

as one of the hospital staff H3 stated: “managing the change within clinician’s mind-set of 
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how to do their daily work and how to change their attitude towards the usage is important if 

you want clinicians to use a particular technology.” This was echoed by H2, stating: “attitude 

to adopt a technology plays an important role. If the users know the benefits of technology, 

then their attitude towards its usage is positive even when they are using it for the first time.” 

On perceived usefulness of the technology, H1 stated: “if you can come up with a solution 

that is perceived well by the clinicians, you have a much better chance of broader adoption, 

because they can see the broader picture and benefits of using that technology else they could 

be inclined to adopt at all.” 

Another decision-making adoption factor that came out from the interview finding was the 

involvement of key stakeholders in the decision-making process as explained by H7: “one of 

the key decision factors was involving stakeholders that mattered, it needed a lot more key 

stakeholder engagement, a lot more project management and ongoing analysis but we did it 

successfully.” There was a difference of opinion on it as H5 was to the point that: “you need 

fewer people involved than that are involved in it because it's a government organisation. 

People want every stakeholder involved, which generally, the appraisal rule applies. In 

reality, 20% of the stakeholders have 80% of the decision-making rights, so, probably smaller 

rather than larger stakeholder involvement makes more sense.” 

Organisation factor 

Most of the organisation factors found through interview findings are the same as literature 

such as technology readiness or receptivity, knowledge management capabilities, presence 

and use of a champion, presence of a moderator, top management support, technical or IT 

support and technical knowledge of an organisation. In addition, I found some new factors 
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like solution-fit, HIS adoption governance and chief clinical information officer (CCIO) as a 

champion. Organisation factors directly relate to the availability and use of internal resources 

[127] and refer to the organisation's characteristics and resources, including linking structures 

between employees, intra-firm communication processes, organisation size, and the number 

of slack resources. There are several ways in which this context affects adoption and 

implementation decisions.  

Ensuring technology readiness was one of the decision-making factors that was identified 

through the interviews. H3 stated: “one needs to do clear criteria and an assessment to assess 

the readiness of the technology to be adopted. So, technology readiness and clear criteria for 

business value are the factors we looked at before adopting virtual clinics.” 

Regarding knowledge management capabilities, H6 stated: “hospitals at the local level are 

better in managing the knowledge gained than at the national level. I have been stating for 

years that there should be a system where national-level projects can manage the experience 

gained from a project and utilise it for the next projects, which at the moment is missing, thus 

resulting in more resources or, worst, in the failure of the projects.” 

Explaining the importance of solution-fit, H2 explained that “as a virtual entity given that our 

geographic area is quite big, there may be an increasing number of patients who will find it 

very difficult to come to the hospitals, it may make sense for us to introduce this service and 

to do everything virtually.” Similarly, H6 echoed and stated: This was repeated by the CC3 

stating: “Some of the patients are living two hours’ drive away, and they have to travel in for 

two hours each way, that's a four-hour round trip for a ten-minute consultation. ….[if] their 



 

65 
 

condition is stable and it's one of their intermediate quarterly checks, why not give them relief 

by going virtual and save the pain.”  

One of the important factors identified was HIS adoption governance. H2 explained this as: 

“I suppose my responsibility would be about governance concerning the clinics and providing 

support advice and guidance to the clinicians who want to avail the virtual clinics.” Similarly, 

H7 stated on the governance: “As a senior manager you would identify your priorities and 

then set out what you're trying to achieve so as a result of that's how we would make our 

decisions as to whether it's supported with a national framework, an actual policy, whether 

its legislation behind it or whether it's a safety concern that we need to address, so that's what 

I will look into decision-making.” 

Another factor identified through the interview was top management support, and according 

to H4: “you need managerial support, and you need two levels of support. So first, you need 

support at the clinic level from Midwives, nurses, administrators, administrative assistants 

and then you need managerial and governance support. So at the top end of it, you need 

managers; you need support from the directors, the governance, the management team 

including IT.” 

When there is IT support available, decision-makers are quick to adopt the technology as H2 

confirms, stating: “one of the factors we looked into was the IT or the lack of IT or the 

availability of IT support so whether we have Skype, whether we use 365 and whether we have 

the infrastructure there to support virtual clinics.” 

Another decision-making factor that almost everyone from the interviews mentioned was 

CCIO as a champion. As H1 states: “the role of CCIO and involvement in the decision-making 
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can have a huge impact in the adoption. The CCIO could know all the path ways or work 

practices as a clinician, and their experience in IT can be invaluable; I think the role of CCIO 

as one of the connectors to ensure that people who are having specific expertise in that specific 

area are involved during adoption.” 

Technology factor 

Testing technology was the only factor found in the technology decision-making adoption 

factor that was not identified from the literature. Other factors include the complexity involved 

in implementing and using HIS, design concerns, and time-consuming/time saving. Therefore, 

the technology factor of an organisation is important in influencing the adoption and 

implementation of HIS. 

Suppose the system to be adopted is complex. In that case, clinicians are reluctant to use that 

system, as stated by H1: “over the years, hospitals have adopted a lot of technologies that 

were a failure because of the complexity involved either in their implementation or in the 

usage by the clinicians. If you want the project to be successful, then you need to make sure 

that the tech is simple to implement and clinicians don’t find it complex; else they will be the 

first one to give up.” 

Another decision-making factor found is design concerns of HIS as stated by H1: “the 

clinicians would be prepared to try it out if they are happy with the design of the technology. 

If the design is simple and they feel it is easy to use, then clinicians are prepared to give it a 

go.” 
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Time-saving/time consuming was another decision-making factor that H2 explained as: “I've 

seen some nurses; they are not into the technology that much. But they are happy to use it 

because eventually, it is helping them as well. It is reducing their time and giving more time 

to the patient.”  

Testing the technology was also a key factor for adopting the technology, as explained by H1: 

“the legacy infrastructure in the hospitals is critical. So it can be quite difficult to integrate 

under legacy infrastructure and interfacing to other systems. So it is important in making sure 

that there are tested before the adoption.” This was echoed by H5, stating: “barrier to the 

adoption is if you have stagnation in the testing of the technology. Technology that is not tested 

before the implementation is always problematic, and clinicians lack the confidence on using 

it.” 

4.2.4 Summary of DMFA-HIS Changes due to Hospital Research 

The result of hospital research was DMFA-HIS Version 2. The changes made from Version 1 

to Version 2 are the results of observations from the hospital study and feedback from the 

hospital participants. I further extend the DECIDE model, as shown in Figure 4.1, by 

integrating the decision-making adoption sub-factors (Table 4.1) in the DECIDE model. This 

is based on the analysis in the hospital setting for the decision-making adoption of HIS. The 

three raters independently coded all the 30 factors explained in Table 4.1, and an agreement 

score of 61% inter-rater reliability agreement (range from 55% to 66%) was reached. More 

detail on the inter-rater reliability agreement is described in 3.4.   
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Figure 4.1: Version 2 of DMFA-HIS framework 

4.2.5 Conclusion of Hospital Decision-making 

Besides the five decision-making factors, I found clinical factors essential to be added to the 

decision-making factors during my research at the hospital. This is because the clinical factor 

was not mentioned in the literature but plays a vital role in the hospital decision-making for 

HIS adoption. Therefore, based on the findings from the literature and through the hospital, I 

developed DMFA-HIS framework Version 2 based on the results from the hospital interviews.  
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4.3 Findings from the CCIOs 

Building on the output from the interviews conducted with hospital decision-makers revealed 

a need to conduct interviews with the chief clinical information officers (CCIO). During my 

interviews with the hospital staff, I found that CCIOs were the key decision-makers, and hence 

I interviewed how CCIOs do the decision-making for adopting HIS. Although the decision-

making adoption factors from CCIO interviews were similar to the hospital findings, CCIOs 

were more specific around the prioritisation of factors.   

4.3.1 Refined factors 

CCIO focused on eight specific decision-making adoption factors, including specify HIS 

business case, include sponsorship, ensure patient-centred care, ensure CCIO as a champion, 

ensure training and education, improve HIS adoption governance, enhance clinical 

applicability and ensure vendor involvement. I deemed them important to focus on them 

separately than to cover them in the main decision-making adoption factors, such as business 

factors, clinical factors, environment factors, human factors, organisation factors, and 

technology factors. Therefore, all the eight sub-factors of decision-making adoption for HIS 

are described separately. 

Specify HIS Business Case 

Leatherman et al., [153]describes a HIS business case as “if the entity that invests in the HIS 

realizes a financial return on its investment in a reasonable time frame, using an affordable 

discounting rate. This may be recognised as “bankable dollars” (profit), a reduction in losses 

for a given program or population, or avoided costs. Besides, a HIS business case may exist 
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if the investing entity believes that a positive indirect effect on organisational function and 

sustainability will accrue within a reasonable time frame.” 

A HIS business case could be made in which discounted financial benefits exceed discounted 

costs, whether they accrue to patients, employers, providers or payers, or some other segment 

of society [153]. In addition, other factors that are not easily quantifiable, such as quality 

improvement, patient safety, continuity of care, and patient-centeredness; nevertheless, are 

important factors that should be considered in a HIS business case [154]. 

CC9 describes HIS business case as “a business case that can efficiently articulate the internal 

rate of return on the net present value? What is the payback period, and then return on 

investment is related to the net present value?” CC9 continued on the analysis of investments 

within HIS business case, stating: “If you are comparing investments, you need to be looking 

at the net present value, and the payback period and the internal rate of return and we do not 

have a mechanism for comparing competing investments to figure out which is the best 

investment to make.” 

According to CC8, describing the HIS business case that they made: “it was done based on 

all the benefits, spread upon from clinical, patient benefits, patient safety, cost-benefit, service 

delivery benefit, the infrastructure supporting benefits and enabling benefits, so it is quite an 

extensive range that we looked into.” Continuing to analyse the HIS business case, CC8 stated 

what they would have differently: “I would probably have more formal and more rigorous 

business case analysis. So right now, we have business cases for electronic health records that 

run into hundreds of pages. Nobody has the time to read hundreds of pages.”  
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CC2, like several of the interviewees, credits HIS business case in general for the success of 

the project. As CC2 succinctly stated, “to the project to be successful, the business case is a 

must.” CC2 claims for their project that “It is a multi-million-euro project and we had a 

business case which went through requirements to ensure that it is resolved properly.” CC7 

reflected on the business case by stating, “You need to make a business case that makes sense; 

reviews similar international projects and does an extensive cost and benefit analysis of 

putting in a solution across, we have done all that.” For the project to succeed even after a 

sensible HIS business case, there are some steps to follow as CC7 states: “you need to give 

stakeholders some decision-making authority to get on with the business case; there is none 

of that. So, basic stakeholder engagement and decision-making autonomy are what is 

required; otherwise, the project may not succeed.”  

Through interviews, another important thing identified is how this HIS business case is 

analysed and proceeded. CCIOs should be involved from the start of the HIS business case as 

stated by CC12: “you can have a business case that advocates for the most beautiful software 

that you think which works well, but we realized that it is the personality of the people that 

will make it work.” CCIO’s and other stakeholders should be given decision-making authority 

to act on the HIS business case. For example, they should provide a mechanism for comparing 

competing investments to determine the best investment priority. Similarly, CCIO’s have a 

busy schedule; it is difficult to read a HIS business case with unnecessary information not 

needed by the CCIOs. Instead, the HIS business case should be to the point of using the time 

of CCIO’s.  
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Include Sponsorship 

The word “sponsor” derives from the Latin “spondee” or to pledge. Sponsoring something (or 

someone) is the act of supporting an event, activity, person, or organisation financially or 

through the provision of products or services [155]. Researchers from the healthcare domain 

noted that sponsorship does not require a personal, long-standing relationship [156]. 

Sponsorship is focused on career advancement, predicated on power, and concentrated on 

executing particular opportunities beneficial to the sponsor and the institution. Additionally, a 

mentor can also be a sponsor when they are influential with access to resources and power. 

However, healthcare researcher recognises that sponsorship is critical to high-level 

advancement in the healthcare industry. They believe professional networks are essential for 

career success and are a fundamental feature of sponsorship.  

Sponsorship of some sort was a common theme for the interviewees. Interviewees referred to 

funding, budget, cost, finance, investment and executive sponsorship as crucial decision-

making factors that need to be considered before adopting HIS.  

CC4 mentions executive sponsorship as an important decision for the adoption of HIS. As 

stated by CC4, “executive sponsorship is the most important thing for the HIS project to get 

by.” CC11 echoes by saying that “the number one factor in business projects' success is a 

consistent business sponsor nowadays. So you will have the business sponsor on board, and 

then basically having a coalition of supporters around that.”  

As crucial as decision-making factor sponsorship, the project needs to have continuous 

sponsorship backing; otherwise, the project may collapse anytime during the implementation 
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phase. Based on their project's experience where they did not deliver, CC4 illustrates, “we did 

not deliver because there was executive sponsorship, so they signed up for the program work, 

but they did not seek through to ensure that project can continue.”   

Ensure Patient-Centred Care 

The landmark Institute of Medicine (IOM) defined patient-centred care as "care that is 

respectful of and responsive to individual patient preferences, needs, and values" by thus 

ensuring "that patient values guide all clinical decisions" [157].  

The most important attribute of patient-centred care is patients' active engagement when 

healthcare decisions must be made. The interviewees have mentioned different factors like 

patient-focused, patient care, patient satisfaction, community care and patient-centred as their 

decision-making factors for adopting HIS.  

CC11 explains how they tend to improve patient experience and thus to have a better chance 

of adoption: “we are looking for interventions that reduce the cost of care, improve the quality 

of care, improve the quality of life, and improve the clinician and patient experience.” CC11 

further states that “if you can come up with a solution that hits all four of those areas, then 

you have a much better chance of broader adoption.” CC9 described patient safety and public 

confidence as one of the criteria “If I were making a decision, I would look with relation to 

patient safety and concerns about public confidence in the technology.”   

Calls for patient-centred care have often emphasised the implementation of infrastructural 

changes [158]. However, simply implementing HIS is not patient-centred unless it strengthens 

the patient-clinician relationship, promotes communication about matters, helps patients know 



 

74 
 

more about their health and facilitates their involvement in their care. One of the highlights 

from the interviews was how the hospital focused on patient-centred care, but in reality, 

patients were not involved in the decision-making process. When asked why were patients not 

involved or was it not deemed essential to involve them in the decision-making process, CC4 

stated: “we did not talk with any patient; when I look back at it now, maybe they should be 

involved. How to involve them from scratch is another story that we have not done till now.” 

Without a clear strategy and little guidance about patient involvement, there is a lack of know-

how about the patient's decision-making adoption factors for HIS and how the patients can be 

integrated with the decision-making process of HIS. 

Ensure CCIO as a Champion 

One of the themes that almost all the interviewees mentioned was a champion for adopting 

HIS. A champion characteristic is composed of three factors: expressing enthusiasm and 

confidence about the success of the innovation, persisting under adversity, and getting the right 

people involved [159].  

Most interviewees were vocal that a clinician should be a champion based on the type of 

project. The importance of a champion was mentioned, such as the clinician leading the 

project, CCIO as champion and the business person leading the project based on the type of 

the project.  

CC4 was more vocal for either clinicians or business people to be champions, stating: “It is 

either because some systems are clinical, other systems are business systems. So depending 

on the system, if it is clinical, the champion should be a clinician, probably CCIO. If it is a 

business system, the then likely champion should be a business person.” Stating further, CC4 
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claims that “IT person should not be a champion as the system depending upon its type is not 

going to be used by them.” CC12 says that clinicians and not IT people should be leading the 

project: “there has been plenty of examples of projects in the past for where clinicians were 

not at the decision-making table, and then it was either barking later or else approached just 

did not catch on.” Stating further, CC12 claims, “CCIO are a firm advocate of adoption and 

should champion the project. They give that kind of excitement and the drive from the clinical 

side of things.” 

Interview findings highlight that champions, who informally emerge to actively and 

enthusiastically promote or advocate for HIS adoption through the crucial organisational 

stages, should be a clinician or, specifically, a CCIO. The primary roles of the CCIO include 

change management, ensuring clinical adoption and engagement in the use of technology, 

supporting clinical process redesign in a digital world, providing clinical focus to ICT projects 

such that they meet the needs of the business (in this setting, patient care and hospital 

operations), promoting ICT use to improve safety, quality, patient satisfaction, ensuring 

efficiency in the delivery of care, integration with biomedical equipment and overall cost 

reduction, ensuring standardisation of clinical terminology, coding and compliance [160].  

On the role of CCIO, CC6 stated that CCIO does not need to be a clinician, but an IT 

professional can be a CCIO: “So you are either going to primarily be a clinician who has got 

an interest in IT or an IT professional who has an interest in clinical work. Thus, you are 

probably not going to be top of the scale on both of those things unless you are in the very 

exception.” Continuing on the challenge of being a CCIO, CC6 continued by stating: “so I 

suppose the challenge, therefore, is to realize, as a CCIO, you are not somebody who is 



 

76 
 

running the show entirely on your own, and that you rely on colleagues to make up any deficit 

that you would like to have yourself.” 

Ensure Training and Education 

Hasman and Albert [161] defined training as “an experience, a discipline, or a regimen which 

causes clinicians to acquire new, predetermined behaviours with a need for periodic review 

combining evaluation of past results and analysis of future needs on healthcare information 

systems.” 

Training, feedback and education is a significant phase for the project to succeed. Its 

importance amplifies in a clinical situation when the lives of people are on the line. The theme 

training and education include decision-making factors like the engagement of clinicians in a 

workshop, taking feedback, learning outcomes, training and educating the end-user. 

On the decision-making factor of training and education, CC5 stated the challenges involved 

in it: “training all the clinicians is very challenging but at the same time significant for 

clinicians to adopt the technology and we had to train 3000 staff. So all in all, it was essential 

that training was carried out.” CC3 was more vocal on training clinicians to be digitally 

literate as many HIS adoption decisions are dependent on the clinicians absorbing a change 

by stating: “for a clinician to absorb a change, the sufficient level of digital literacy and 

competency and capacity to take on board a solution is vital.” 

CCIO plays a vital role in clinician training and education as they have the backing of most 

clinicians. CC12 states the importance of CCIO training the clinicians: “you need to have a 

trustworthy figure like CCIO to physically follow the business case from the start and help 
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doctors around on training else you are wasting your resources of time, training and the result 

would still be zero.” CC10 was more vocal on the training and testing of the technology, 

stating: “I would not migrate without the testing and training carried out beforehand because 

it is too much altogether, and we are still having teething problems with the migration.” 

Improve HIS Adoption Governance 

HIS adoption governance has been defined to refer to structures and processes combined with 

effective oversight, regulation, accountability, and attention to HIS system design, designed 

to ensure transparency, responsiveness, stability, equity and broad-based participation [162]. 

Similarly, Lau et al., [163] defines HIS adoption governance as accountability and decision-

making around HIS adoption. 

HIS adoption governance came out as a key theme that includes regulations for adopting HIS, 

governance structure around adopting HIS, and adoption standards.  

If the standards are set and known to the decision-makers, the adoption process becomes easy 

as CC12 states that “there are excellent structures in place within the office of the CCIO which 

help and support and give process guidelines. They are very well established and guides us 

how to move for a process.” On the governance factor, CC6 states that: “clinicians have to be 

assured that HIS operates satisfactorily and with clear governance. A consultant is 

enthusiastic that they have the support of a clinical team around and that they have a 

supportive IT team and then that the management team has a governance oversight.”  

CC12 defines HIS adoption governance as: “for me, the most important thing is 

governance, ensuring that strategic policy frameworks exist and are combined with effective 
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oversight, regulation, attention to system-design and accountability to adopt a system.” 

Similarly, CC13 describes HIS adoption governance as: “accountability encourages desirable 

behaviour from the staff and utilization of limited resources to achieve a shared objective. All 

the staff should be involved, and this requires hospital structures and the processes of decision 

making and communication to be in place.” 

I found that regulations, accountability, and governance structure play an important role in 

adopting HIS through literature and interviews. Although the CCIO knew the importance of 

HIS adoption governance, they alone cannot know all the regulations, especially from HIS. 

All the decision-makers need to be involved in getting clear insight and knowledge around 

HIS adoption governance.  

Enhance Clinical Applicability 

Clinical applicability is defined by Linan et al., [164] as “the extent to which the users can 

apply a recommendation in practice. This is the degree to which the results of an observation, 

study, or review are likely to hold in a clinical setting.” Various terms have been used to 

describe this aspect—applicability, generalizability, directness, and relevance.  

The clinical applicability of HIS was an essential factor, especially from the CCIO perspective. 

The clinical applicability involves if HIS solves a particular clinical problem, level of risk 

associated with HIS usage, fit-to-solution and fear of change from a clinician perspective.  

On fear of change, CC13 stated: “as a group, particularly senior doctors in there say the late 

40s somewhat, they have reached a point in their career path to have developed very safe 

systems for themselves that they are very confident. So, they become very reluctant to change 
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anything because they have honed their procedures over 20 years.” Continuing the solution 

on the fear of change, CC13 advised: “they are not resistant to tweaking. So, suppose they are 

asked to make small changes that might facilitate them and could be beneficial. In that case, 

they are happy in small tweaks.” Further elaborating, CC13 continued: “they are extremely 

reluctant to engage in large changes because large changes can often have a learning curve. 

It is during the learning curve phase that things go badly wrong and that in medicine could 

mean a patient injury or a bad outcome.” Describing the decision-making adoption factor of 

HIS, CC9 stated: “very often another decision-making drive for adoption of HIS may not be 

output in terms of clinical outcomes but that there may also be some outputs in terms of 

educational experience and research opportunity because this is a teaching hospital with an 

ambition to contribute towards research.” 

Ensure Vendor Involvement 

A vendor refers to an individual or company that provide health information systems like 

electronic health applications to hospitals, clinical practices, and other healthcare-related 

entities [165]. 

One of the themes that came out from the interviewees is vendor involvement. Vendor 

Involvement can have both negative and positive influences on the decision to adopt HIS. 

Interviewees mentioned vendor involvement, vendor partnership and supplier influence as 

factors that impact their decision to adopt HIS. 

CC1 had a positive experience stating: “Microsoft came into the hospital, and then the hospital 

group was chosen as a pilot site to implement office 365. They did a gap analysis to see what 

we had, what we did not have and what are the services that they could provide, making it 
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patient-centred care.” CC3 stated: “virtual clinics were initially initiated because of the offer 

from Microsoft, and it was thought to be a good idea. Our IT department and Microsoft 

consultants were the big factors in adopting virtual clinics as we probably would not adopt if 

we do not have support from these.” 

CC7 was frustrated with the vendor involvement and lack of say in the decision to adopt new 

technology, stating: “the previous company is rubbish, and we are told by the IT that we are 

not allowed to change.” CC7 adding further that “the company’s contract is renewed 

continuously by the IT department and hospital pharmacist around the country had been 

ignored. So the major stakeholder has been completely ignored and not been allowed to use 

safer or comfortable technology.”  

I found through interviews that vendor involvement has both negative and positive impacts on 

the adoption of HIS. If the vendor is offering the solution particularly required by the clinicians 

and is backed by the IT department, it positively impacts the adoption. On the other hand, if 

the users or stakeholders are not involved in the decision-making and the technology is 

implemented or offered by the vendor, it negatively impacts the adoption, especially from the 

clinicians and CCIO perspectives. CC1 stated on the relationship between IT personal and 

vendors: “since hospital operations depend on an interrelationship among different 

departments and personnel, IT executives are more likely to consider a vendor who offers 

post-implementation services such as maintenance, online support, and on-site support more 

than other services when implementing the HIS system.” On lack of communication between 

different stakeholders and vendors, CC1 stated, “I would have done a little more 
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communication even though they (vendor) had come in and awareness and communication 

around the multi-disciplinary team in the hospital was lacking.” 

4.3.2 Impact on DMFA-HIS 

The result of research with CCIO’s was DMFA-HIS Version 3. The changes made from 

Version 2 to Version 3 are the results of observations from the CCIO interviews and feedback 

from the hospital participants. In Figure 4.2, a summary of these changes is presented with the 

primary motivation for these changes. Version 3 of DMFA-HIS was independently coded by 

the three raters, and an agreement score of 70% inter-rater reliability agreement (range from 

67% to 75%) was reached. More detail on the inter-rater reliability agreement is described in 

3.4.   

 

Figure 4.2: Version 3 of DMFA-HIS framework 

4.3.3 Summary of DMFA-HIS Changes due to Phase 2 of Research 

A single theory is not sufficient to explain a complex interdependent phenomenon such as 

adoption and decision-making. Hence, I further extend the DECIDE model, as shown in Figure 

4.2, by integrating the CCIO decision-making adoption factors in the DECIDE model.  
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4.4 Chapter Summary 

This chapter described how decision-making adoption factors were found through interviews 

within a hospital setting and CCIO’s. Using qualitative method research, a DMFA-HIS 

framework was developed. Further development of DMFA-HIS is described in Chapters 5 and 

6. Chapter 5 describes the literature review taken to explain patient-centred care. Chapter 6 

presents the qualitative process taken to know the patient perspective on the HIS decision-

making on the adoption of HIS.   
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Chapter 5   Literature Review on Patient-

Centred 

5.1 Introduction 

In this research, there were two literature reviews undertaken.  The first literature review was 

on currently published material relating to hospital adoption decision-making of HIS and the 

theory associated with adoption decision-making (Chapter 2).  In the findings presented in 

chapter 4, I found patient-centred as one of the adoption decision-making factors. However, 

in reality, patients were not involved in the adoption decision-making process. Therefore, it 

was important to understand the factors involving patients in decision-making to adopt new 

technology to progress. In this research, the motivation for undertaking an additional literature 

review was to synthesise evidence and provide structure to patient-centred research and 

examine how patients can be involved in the adoption decision-making process to adopt HIS. 

I examined research literature to see the concept of patient-centred and the factors for 

involving patients in the decision-making for HIS adoption. Based on interviews, there is an 

apparent lack of insight into what adoption decision-making factors make it patient-centred. 

To address this gap, the following research question was formulated: 

"What are the patient-centric decision-making factors for the adoption of HIS technology?" 

The first step was to conduct a literature review on the factors that impact patients' adoption 

decision-making of HIS, as shown in Figure 3.2. Next, I have built on the DMFA-HIS 

framework's version 2 by adding patient adoption decision-making factors and evaluating it 

using inter-rater reliability. 
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5.2 Patient-centred care 

Recently, we have seen an increasing number of discussions around the importance of patient-

centred care [158, 166]. Patients' active participation in healthcare choices is the essential 

feature of patient-centred care. Decisions regarding major surgery, taking medicines, and 

screening and diagnostic testing, for example, might set off a chain reaction of significant and 

stressful interventions. The landmark Institute of Medicine (IOM) defined patient-centred care 

as "care that is respectful of and responsive to individual patient preferences, needs, and 

values" by thus ensuring "that patient values guide all clinical decisions" [157].  This concept 

emphasises the necessity of physicians and patients collaborating to get the best possible 

results. However, a lack of clarity about what patient-centred care entails might lead to 

superficial and substandard efforts. Hospitals have started implementing methods without 

consulting patients in the name of patient-centeredness. While such amenities may improve 

the patient's experience, they may not always meet the aims of patient-centred care. The 

deployment of infrastructure modifications has frequently been emphasized in calls for 

patient-centred treatment [158].  

Simply adopting HIS is not patient-centred in and of itself unless it enhances the patient-

clinician connection, fosters dialogue about important issues, educates patients about their 

health, and facilitates their engagement in their treatment. New technologies that foster 

connectedness across the healthcare industry have been spurred by technological 

advancements—apps, gadgets, and systems that personalise track, and manage treatment 

utilising just-in-time information shared across different patient and community links [54, 

167]. This shift in thinking has resulted in a change in healthcare practice, emphasising our 
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rising dependence on and need for HIS to assist with healthcare choices. It may, however, 

influence how patient-centred treatment is perceived [168]. 

5.3 Findings of Literature Review 

There has been a noticeable increase in the number of patients who are actively participating 

in their treatment decisions. Industry, regulators and health technology assessment (HTA) 

agencies consider patient preferences in their decision-making processes. However, there is a 

dispute about systematically and scientifically sound solicit and include patient input in the 

HIS adoption decision-making process. 

The key decision-making factors in engaging patients for HIS adoption became evident 

through this literature review described in Table 5.1. 

Patients HIS Decision-making Adoption Factors   Studies 

 Access to technology and patient-reported outcomes [169], [170] 

 Accessibility of resources, task definition, the exercise of structured 

decision making 

[171], [172], [173], [174], [175] 

 Align stakeholders on the objective and coordination across stakeholders [176], [177], [178], [179], [180], [181] 

 Build-in reward mechanisms such as communication, feedback and 

evaluation 

[176], [182], [180], [183] 

 Conduct training sessions before engagements to clarify roles, objectives, 

develop skills and familiarise with the technology 

[177], [184], [169], [185], [175], [186] 

 Create an environment where participants can communicate in the 

language of their preference  

[187], [188], [180] 

 Design technology based on patient’s input or feedback [189], [182], [169], [179], [175] 

 Educate patients about technology before involving in the decision-

making process (increasing awareness)  

[189], [190], [191], [192], [184], 

[180], [193] 

 Enable patients or carers to participate in all/most stages of the technology 

assessment (participatory action research) 

[182], [194] 

 Enable time to develop strong and trusting relationships [191], [180] 

 Ensuring diversity of participants; providing background evidence of 

technology 

[195], [172], [187], [188] 

 Establish mechanisms to act on issues raised and to continue involvement [176], [194] 

 Evaluating the clinical and cost-effectiveness of technology [176] , [190], [196], [197], [198], 

[173], [199] 

 Evaluate and investigate the safety and efficacy of the technology [184], [200], [201], [197], [183], [199] 

 Ensure openness, accountability or transparency of the processes [176], [202], [177], [203], [195], 

[198], [173], [204], [205], [181] 

 Include higher proportions of patients versus providers to enhance patient 

voices 

[203] 
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 Increase self-esteem, feeling empowered [190], [206]  

 Involve organisational leadership  [178], [195], [183], [174] 

 Knowledge transfer  [189], [192] 

 Offer incentives (monetary and other), stipends, reimbursement of 

expenses 

[191], [207] 

 Perceived time or resource constraints for patients [208], [194], [174] 

 Ensure public legitimacy [209], [207] 

 Understand relevant societal and/or patient values at stake [196], [203], [171], [172], [210], 

[211], [204], [212], [205] 

 Secure institutional commitment, access and sponsorship for engagement 

and emphasise to patients that there is organisational 

commitment/sponsorship for the engagement of patients 

[176] , [191], [182], [210], [194] 

 

 Strive for a wide representation of patients at all stages [177], [203], [195], [179], [188], [207] 

 Use of external facilitation and trained facilitators [177], [175] 

Table 5.1: Decision-making factors to engage patients for the adoption of HIS 

I identified various contextual decision-making factors that enabled or constrained the 

effectiveness of patient engagement. These strategies were thematically grouped as techniques 

to enhance (1) involvement, (2) design and (3) leadership actions.  

5.4.1 Techniques to enhance patient involvement 

Several authors endorsed flexible approaches for involving patients and focused on having a 

broad representation of patients at all stages [177, 179, 188, 195, 203, 207]. Another element 

that improved engagement was having more patients than clinicians or employees in the 

conversation and decision-making process. This gave patients a stronger voice in the 

discussion and decision-making process [203]. Communication mechanisms and debriefing to 

provide feedback on how ideas were implemented to enhance the accuracy of the findings and 

provide further input were prevalent themes to boost patients' confidence in technology [176, 

180, 182, 183]. These approaches were effective in getting patients to prioritise their needs in 

terms of technology. One of the issues identified as a deterrent to patient involvement was the 

perception of time or resource restrictions [174, 194, 208].  
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Concerning sampling and recruitment, several studies stressed the importance of ensuring 

diversity and representation consistent with the broader population across different 

professional backgrounds, skills and providing background evidence of technology to them 

[172, 187, 188, 195]. Other research focused on establishing an atmosphere where individuals 

may converse in their preferred language [180, 187, 188]. When communication is simple and 

easy to comprehend, more people can participate in the decision-making process.  

One of the key factors to engage patients in the decision-making process was keeping in mind 

the relevant societal and/or patient values at stake, including fairness and responsiveness to 

the community [171, 172, 196, 203-205, 210-212]. In addition, stipends, financial 

remuneration (e.g., child care, transportation), reimbursement of expenditures, or other 

incentives were also used to promote patient involvement [191, 207]. 

Several studies have shown how important it is to create a responsive environment by 

providing each stakeholder group with an equal voice, enabling shared understandings, 

building agreement, or finding common ground. These methods levelled the playing field and 

aid employees in their efforts to collaborate. Other research looked at how providing access to 

technology empowers and empowers users and patient-reported results. [169, 170], which 

fostered a culture of respect and trust [35].  

External facilitation and trained facilitators [175, 177] aided in creating receptive settings that 

promoted user participation by fostering a good working atmosphere based on mutual respect 

and equitable collaboration. 

https://implementationscience.biomedcentral.com/articles/10.1186/s13012-018-0784-z#ref-CR54
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5.4.2 Techniques to enhance the design of patient engagement 

Several studies have highlighted the significance of defining the engagement's goals, duties, 

and expectations for patients and caregivers [177, 184]. Holding training sessions to prepare 

staff and patients for the health technology assessment process was critical because it clarified 

roles and responsibilities, helped patients understand how they could contribute most 

effectively, allowed them to become familiar with the technology, and increased patients' 

confidence and commitment to the engagement process [169, 175, 185, 186]. Strategies that 

have given or formalised the user’s particular responsibilities or that have allowed the patients 

to define the agenda, develop joint mission statements and aim statements and participate in 

most phases of technology management, planning, and assessment made participants feel at 

ease with the procedure, encouraged patient participation throughout the process, and assisted 

in the evaluation of technology [182, 194]. Several studies stressed that patients' positive 

experience was linked to feeling empowered and independent due to skills development and 

familiarity with technology [190, 206]. Some patients reported increased self-esteem and trust 

in technology from being involved in evaluations investigating technology's safety and 

efficacy [183, 184, 197, 199-201]. The experience encouraged peer educators to pursue formal 

training [175].  

Before including patients in the decision-making process, knowledge transfer and education 

about technology provided the benefit of establishing good results between patients and 

technology use [180, 184, 189-193, 213]. Similarly, the results of engagement improved when 

public legitimacy was considered [189, 207].  One of the patients' key decision factors was 

having openness, accountability, or transparency of the processes. Where they could see the 
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accountability and transparency of the process, patients were more engaged [173, 176, 177, 

181, 195, 198, 202-205].  Therefore, these techniques helped create a level playing field and 

enhance the involvement of patients. The engagement increased further when designing the 

technology; the patient’s input or feedback was considered [169, 175, 179, 182, 189]. 

Evaluating technology's clinical and cost-effectiveness was one of the key factors mentioned 

by several studies [173, 176, 190, 196-199]. Patients are hesitant to participate in decision-

making if they do not recognise the technology's benefit (clinical and financial). 

5.4.3 Leadership actions 

A key facilitator of successful engagement for technology assessment was actions and 

involvement by organisational leaders. This occurred in various ways, including top-down 

approaches and at community levels where local champions led initiatives or were actively 

engaged to ensure the patients' involvement. Top-down approaches included institutional- or 

executive-level commitment and sponsorship for engagement. They emphasised 

organisational commitment/sponsorship for patients' engagement, which was readily apparent 

across health technology assessments [176, 182, 191, 194, 210]. Managers and executives 

recognising and advocating for the necessity of patient involvement engendered a sense of 

empowerment and dedication among patients and ensured the engagement's organisational 

longevity. Involving organisational leadership has also been demonstrated to assist 

engagement findings or recommendations and guarantee that they are promoted within the 

relevant strategic goals of the organisation [174, 178, 183, 195].  

Alignment and coordination between stakeholders on the objective are also essential, ensuring 

that all stakeholders are on the same page. Patients' engagement does not occur before 
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decision-making between the stakeholders [176, 178-181]. Otherwise, the involvement could 

run the risk of being perceived as risky by the patients. Another factor in the leader's 

responsibility is establishing mechanisms to act on issues raised and continue the patients' 

involvement [176, 194].  Leadership actions are required to provide access to patients' 

resources, define the tasks and exercise structured decision-making between all the 

stakeholders [171-175]. 

5.5 Chapter Summary 

An analysis in this literature study shows the lack of specific mechanisms such as external 

funding/sponsorship and stakeholder engagement in the HIS adoption decision-making 

process. In addition, the analysis revealed which phases of the adoption decision-making 

process patients were excluded. 

The outcomes and contextual variables that shape optimum patient participation in the 

decision-making process to adopt HIS are identified in this research. Techniques to improve 

design, involvement, and leadership action are the strategies and contextual elements that 

promote patient engagement. Reported outcomes include developing education or tools for 

patients and providers, informing policy or planning documents, making it cost-effective and 

involving all the stakeholders from the beginning. However, it remains unclear how these 

initiatives affect patients and whether these improvements translate into more patient 

engagement in the decision-making process to adopt HIS. 
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Chapter 6   DMFA-HIS Framework 

6.1 Research Phase 3 

Patient-centred care was one of the primary decision-making adoption factors found from 

Phase 2 that included the hospital and the CCIO interviews. However, my findings regarding 

the patient experiences with the HIS adoption decision-making process demonstrate that they 

were not involved in the process. Therefore, it was important to understand what factors are 

important to include patients in the decision-making process of adopting HIS. Having 

conducted a literature review on patient-centred care and how to involve patients in the 

decision-making adoption of HIS (chapter 5), I interviewed eight T1 and T2 diabetes patients 

to report on their experiences and viewpoints and the factors patients think are important in 

the decision-making process of using Insulin pumps or controlling their diabetes. Four patients 

were male and four were females ranging from 25 years old to 50 years old, seven patients 

were from Ireland and one from Germany and all the patients were tech savvy.  

This chapter presents the final version of DMFA-HIS, as shown in Figure 6.3, covering all the 

stakeholder’s perspectives of decision-making adoption of HIS. This is shown as Research 

Process – Phase 3 in Figure 6.1. The subsections here will reveal each decision-making 

adoption factor of HIS and contribute to forming the DMFA-HIS. The structure of the 

framework and reasons to include specific decision-making adoption factors are explained in 

section 6.3.  
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Figure 6.1: Research Process - Phase 3 

6.2 Findings from Patient Interviews  

Building on the output from the literature review conducted to understand factors that can 

involve patients in decision-making to adopt HIS, I needed to see the scientific reasoning to 

get the patient perspective. While patient-centred factors emerged from the hospital and CCIO 

findings as a critical decision-making factor, it remained unclear what role patients played in 

the decision-making process. To address this, I targeted patients to conduct interviews. During 

patient interviews, I found patients prioritised their safety and were more vocal about HIS 

functionality in the patient interviews than at the hospital, where the focus was more on 

ensuring HIS could be adopted than on HIS itself. Decision-making adoption factors found 

from the patient interviews include ensure solution-fit, increase accuracy of HIS, increase 
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accessibility of HIS, improve trust on HIS, improving HIS efficiency, ensuring training and 

education, and enhancing patient safety. All the seven factors are explained below: 

Ensure solution-fit 

The solution-fit involves the clinical applicability of HIS if it solves a particular clinical 

problem or solves a specific problem from a patient perspective.  

For P2, the usability and design of the HIS was a significant factor in not using the HIS as 

stated: “It just baffles me that they thought that this was a usable device or a well-designed 

device, there’s been a lot of devices that have, in my opinion, been very poorly designed and 

I would prefer not to use them.” P6 saw the issue that it might be challenging to please 

everyone with a solution that is fit for all, as stated: “I think these companies struggle with 

their patient engagement. And of course, the other tricky thing is, they have to come out with 

a one size fits all solution because bringing one of these products to market is tremendously 

expensive.” 

P4 was more vocal on the issues being faced and what could be done by HIS: “It would be 

nice if all that data were easily visible on an app. So, for example, occasionally, I might forget 

whether I’ve done a shot and wake up in the middle of the night. I do a lot of shots, and then I 

might wake up and say, you know, oh no, did I take my night-time shot last night before I went 

to sleep.” Whereas P6 was advocating the solution HIS has provided by stating: “my decision-

making factors for using Medtronic is freedom as I am not locked to rigid food/injection 

regime, it has reduced nocturnal hypos and I don’t forget injections. I am a T1 diabetic for 

more than 40 years now, but these issues persisted before I started using Medtronic.”  
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P7 was to the point that: “if I was coming in to see them (clinician) once every six months, I’m 

coming in for an hour, I’m sitting in a patient’s waiting room for an hour; I’ve got to take a 

half-day of work leave, whereas now it’s a telephone call and my waiting time has decreased.” 

Continuing on the effect HIS had overall, even on the hospitals, P7 stated: “clinicians can see 

more people, they can get more people through them because of the smart system that’s doing 

a lot of the work. It’s lifting workload off of them underneath. So they can deal with more 

patients who have more time and faster, quicker turnaround.” 

Increase accuracy of HIS 

Accuracy of HIS is the measurement tolerance of the HIS that defines or removes the limits 

of the errors [214]. 

Most interviewees were vocal that the accuracy of the HIS is the first decision-making 

adoption factor that they look at in the technology. For example, P7 explained accuracy as: 

“Credible device is the accurate device. If it’s not accurate, it is not safe, and what is the point 

of spending thousands of euros on a faulty device.”  

P1 stated on the problem created by a non-accurate device that “the system was still dependent 

on using the Medtronic sensor, which many people have found problematic. It’s also a little 

problematic in general in the sense that none of the sensors is always accurate.” Stating 

further, P1 claims: “any feedback loop is to a certain extent, only effective to the extent of the 

accuracy of the data collection, which remains problematic with sensors.” P2 had a similar 

view on the accuracy of HIS and claimed they would not use HIS if they had errors in their 

result: “without the accuracy of the technology, there is no way we would have started using 
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it. We did our research, got in touch with the insurance company, hospitals and based on our 

briefings around the accuracy and reliability of the pump; then my daughter started using it.”  

Inaccurate HIS poses a vital problem in healthcare. It risks patient safety as well as puts the 

credibility of the hospital at stake. In addition, patients don’t see any value in adopting or using 

a technology that gives them errors, especially in the technology they may have to use twice 

or thrice per day. P1 advocated for this by stating: “my first thoughts to decide using a 

technology would be its accuracy because else I don’t want to use technology that is giving 

error generated results and putting my life at risk.” 

Increase accessibility of HIS 

The widely cited International Organization for Standardization (ISO) standard defines 

accessibility as usability for a broader group of people—those with the widest range of 

capabilities [215]. In other words, all users have an equivalent experience no matter what 

assistive technology they may use or whether they are on a computer or mobile device. 

To have actual value and impact, HIS must, first and foremost, be usable and accessible by 

clinicians, consumers, and other patients. P4 explains HIS accessibility from the patient 

perspective by stating: “the technology is not particularly sophisticated. This has all existed 

for years. And yet, for various reasons, there’s been very poor accessibility to these devices, 

thus resulting in lack of usage.” P4 continued giving manufacturers perspective by stating: 

“when talking to manufacturers, they were saying, look, our money isn’t even really in these 

pens. Our money is in disposable insulin pens, which is accessible to all, so we’re very 

motivated to go through with it.”  
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Some patients answered that even though it is not necessarily practical, they would prefer 24-

hour support. They understood the realities but still wanted to access information any time 

they needed it. Suppose usability and accessibility in the user context are not taken into 

account. In that case, there is no way that the final products will meet usability and accessibility 

goals for the broadest range of people with different needs. For example, P2 explained: “a 

patient might want the information delivered more gently, would prefer to be available 24-

hours and to be sure that it helps them understand the implications. Both (clinicians and 

patients) want a tech that is error-tolerant, supporting them by preventing errors and giving 

access to everyone.” 

Improve trust on HIS 

Trust in HIS technology is an important factor in using the technology where humans interact 

with technology [216]. Ozawa argued that trust in technology is important because it is both a 

cause and an effect of HIS performance and usage[217]. As a cause, trust in technology causes 

operators (people using the technology) to use it, or not, if they do not trust it. As an effect, 

trust in technology is an operator’s perception that the technology is reliable, robust, familiar, 

understandable, or clarifies its intent. 

On trusting the HIS, P1 stated: “after quite extensive research and going through a lot of pain; 

I trust them to be accurate. Yeah, they have gotten a lot better as well and still is not perfect, 

but they’ve got a lot better to the point that I trust them.” On how the trust can be created, P1 

stated: “you’ve got to be able to trust your gut, you’ve got to be able to trust the tech, and 

understand that they are there to keep you healthy. Technology needs to be fair, it needs to be 

reliable, it needs to be trustworthy, with minimal intervention from the actual patient.” 
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Similarly, P7 explained how to trust on HIS could be achieved by stating: “you build up that 

trust over time, your trust has to be earned. And you’re trusting the technology; it will take 

some time once it comes out; I’ll not start using it straight away. But always be keeping an 

eye for the first few months on my sugar levels, say it’s 6.5. That’s within the acceptable error 

or a range to earn my trust.”   

The ultimate goal of HIS is to support end-users in accomplishing their tasks conveniently and 

efficiently. However, the literature suggests a lack of trust in the HIS  leads to a loss of 

productivity and usage of HIS [218]. Trust is generally seen as an important antecedent of the 

acceptance, use of, and loyalty towards HIS. This is also the case for HIS users, where trust is 

an important antecedent of patient acceptance [219]. P8 advocated for this, stating: “reliability 

and trust were the main factors for using the device. Main benefits for me trusting the tech 

were removed hospitalisation time and massively reduced risk of complications.”  

Improve HIS efficiency 

HIS efficiency is defined as the utilisation of HIS care and provider time [220]. In a more 

general sense, it is the ability of HIS to do things well, successfully and without wasting any 

resources like time and effort. 

HIS efficiency was one of the central concerns of the patients and justifiably so. Inefficient 

HIS can lead to unnecessarily poor patient outcomes, either in their health or health system 

experience. Moreover, inefficiency anywhere in the system is likely to deny health 

improvement to patients who might have been treated if resources had been used better. About 

HIS efficiency, P3 stated: “how can I decide to use the technology if it was not efficient enough 

while managing my time and my care as well.”  
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On best utilising the time, P3 continued: “one of the real benefits that I do want to call out is 

cloud connectivity of data that is uploaded to the cloud every day. So then the artificial 

intelligence platforms in the cloud are analysing my data, and my healthcare professional 

reaches out to me from time to time by themselves. So instead of me having to wait for three 

to six months’ recall, for my next appointment, I’m able to have a quick two-minute call with 

them to make a change or monitor over a few days, and that that, by itself has probably 

improved my health and lifestyle massively.” 

P5 was more vocal about HIS efficiency from hospital decision-making adoption of HIS 

stating: “this is all government doing to facilitate hospital, they have fewer resources, and this 

is all to utilise that else they (hospital) don’t see efficiency that makes sense to the patient”. 

Continuing on this, P5 was to the view that “patients need to be involved in determining the 

management strategy about the technology that is most consistent with their preferences, 

comfort, and efficiency for the patients and not the other way round.” 

Findings from literature and interviews show improving efficiency is a compelling decision-

making factor, especially in HIS facing severe resource constraints. The desire for greater HIS 

efficiency motivates a great deal of decision-making for the adoption, but the routine use of 

efficiency metrics to guide decisions is severely lacking, especially when looking from a 

patient’s preference. To improve efficiency in the HIS, we must include all the stakeholders, 

including patients.  

Ensure training and education 

Hasman and Albert [161] defined training as “an experience, a discipline, or a regimen which 

causes people to acquire new, predetermined behaviours with a need for periodic review 
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combining evaluation of past results and analysis of future needs on healthcare information 

systems.” 

Training, feedback and education on HIS is a significant phase for the technology to succeed. 

Its importance amplifies in a clinical situation when the lives of people are on the line. The 

theme training and education include decision-making factors like patient engagement in a 

workshop, feedback, learning outcomes, training and educating the end-user. 

On lack of training and education, P2 stated: “my concerns around tech decision-making will 

always be around privacy of my data and the lack of awareness given to me around it …  no 

one briefed or talked about it.” However, it was the opposite experience for P5 as stated: 

“Medtronic has quite a good customer support. If you’re using stuff off label, of course, you 

give up on your reliance on community support, not on manufacturer support. Their support 

and interest in our feedback are what keeps us interested in their product.” 

When training and education are carried out to the patients, their satisfaction level with the 

HIS increases as P7 states: “I attended a workshop where they showed, I believe, five or six 

pumps, which they had recommended, and then they showed the features of each. They had 

different sizes, different feature sets, and then I was allowed to choose which of those pumps 

I wanted.” Continuing on the training and education experience, P7 stated: “when you’re first 

diagnosed, they’re not putting you on a pump, and they’re not putting you on a sensor, they’re 

coming up with a meal plan and trying to get your insulin dosages correct. So self-

management, carbohydrate counting, they teach all of this at the beginning, which is what 

they should be doing, in my opinion.” 
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Patients require training or feedback from the hospital, but it is also important for the hospitals 

and manufacturers to involve users and get feedback from them. Sharing their experience, P2 

stated: “there’s a lot of strong patient groups, which and over the years, many of these patient 

groups do have direct connections with industry. They’re often sponsored by industry who 

want to get the insights from the patients.” Continuing further, P2 stated: “I think this company 

is quite committed to working with patients and understanding patient needs in the device and 

they try to hire some people with diabetes into their design group, they make a real effort to 

do that.” To involve patients and get their feedback, funding plays a vital role in hiring 

patients. P8 shared their experience by stating: “We were funded through this device 

manufacturing company, where we would meet each week, work on ideas, give them feedback 

on their product ideas, and suggest potential product features.”  

Enhance Patient Safety 

The safety of patients is not solely dependent upon HIS systems on their own but is influenced 

by their interactions with users and other technology in a given environment [221]. Patients 

are harmed when interactions between system components (human and machine) create unsafe 

states [222]. Evidence that HIS can pose a risk to patient safety is emerging even though such 

systems are central to improving the safety and quality of health services [222]. 

Safety of patients came out as a key theme that includes regulated HIS and safe treatment. On 

regulated HIS, P8 advocated the difficulty HIS manufacturers can face as he had the 

experience of closely working with them, stating: “essentially, any regulated piece of 

hardware you bring on to the market, it just costs so much money to bring it on to the market 

and for a small company to bring something like that of a mark onto the market. It’s just tough 
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for them to do it both in terms of getting through the whole regulatory process, so it’s not 

worth doing it.” Continuing on regulated HIS and patient safety, P8 stated: “regulated devices 

are costly, but they give you safe vibes. Fortunately, my device is covered by my insurance; 

else, I may have to take a risk in using an unregulated/cheap device, which I am not sure is 

good for my safety.” Further, on the regulated device, P7 claims: “so the big holdback was not 

the technology at this point, the big pullback is the regulatory process. So the systems on the 

market are unregulated. However, to the best of my knowledge, most of the big insulin pump 

companies are working on similar systems at this time. And they’re starting to come onto the 

market, although I’m not sure which have been approved yet.” 

Plans for improving safety in medical care often ignore the patient’s perspective [223]. The 

active role of patients in their care should be recognised and encouraged. Patients have a key 

role in helping to reach an accurate diagnosis, deciding about appropriate treatment, and 

choosing an experienced and safe technology. P6 advocated this by stating: “patient safety 

remains a fundamental principle of patient care and a critical component of quality 

management. My presence in the decision-making process can assure me of my safety and 

transparency in the process. However, I admit that including patients in this process is time 

taking and difficult.” Although P5 disagrees with the involvement of the patient in the 

decision-making for the adoption of HIS and stated: “I am not an expert, so consulting me 

with defining the problem is not a good option; I am happy the way the technology was 

recommended, and my treatment has gone, and for me, the safety is the only thing that 

matters”. 



 

102 
 

6.2.1 Discussion on Patient Interview Findings 

Interviews provided valuable information on the patient perspective of decision-making 

factors for adopting HIS. 

Patient-Centric approach (user-centred design) 

The patient must always be kept central; their safety should be the priority, and their 

involvement in the decision-making must be assured. Various methods for keeping the patient 

central were provided- involving them in the decision-making process from the start, feedback, 

listening and taking patients into confidence. These must be incorporated into every aspect of 

the planning of the running of the hospital. Patients felt disconnected from the hospital or 

clinicians and found more involved with the HIS manufacturer. One of the key findings from 

the interviews is that clinicians don’t have any mechanism to get feedback from the patients, 

and for patients, feedback on the HIS matters a lot. Some of the HIS manufacturers have taken 

feedback from the patients or at least have involved them at some stage, but patients felt 

disconnected from the clinicians. 

Similarly, the HIS manufacturers carried out training or workshops rather than the hospital, 

making patients trust less in their clinicians and care. Patients emphasised the significance of 

involving patients earlier and throughout developing every appraisal on adopting HIS to gain 

a greater sense of participation and ownership. Patients also expressed a strong view of making 

it simpler and easier for patients to engage in the process through various methods, e.g., 

standardising the approaches, support and training.  

This approach is similar to the user-centred design (UCD) process—an evidence-based 

approach informed by the needs and understanding of a specific end-user group. UCD can 
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play a key role in achieving patient engagement, thus improving the intervention’s 

effectiveness. The World Health Organization agrees and advises that user evaluation be 

incorporated into the HIS project lifecycle to ensure effective outcomes [224]. As the name 

implies, user-centred design involves considering the user at every stage of the design process. 

Iterative cycles of prototyping and user testing lead to improved use and end-user adoption 

[225]. In the context of HIS-mediated care, UCD represents a systematic process that is key 

to ensuring HIS remains patient-focused. 

The UCD process begins at the concept generation stage. Once users have been identified, a 

thorough investigation of their needs is conducted to understand the intended use and goal of 

the HIS application. Human factors research techniques such as in-context field studies 

(ethnography) focus groups, and one-on-one interviews contribute to this user needs 

assessment. Other important factors to consider may include the environment in which the 

application will be used, the social or organisational culture of the user group, potential 

cognitive biases, and the group’s preferred communication style. 

Functionality of HIS 

HIS can improve the quality, efficiency, outcomes, patient safety and reduce the cost of 

healthcare. But HIS systems are not widely available, and even if available, are not adequately 

utilised. For patients, it is all about how HIS is treating them and keeping them safe. Safe, 

reliable, accurate, efficient, assessable, trustworthy and secure (regulated) are the functionality 

that must be included in the HIS. If patients have to put faith in using HIS, these are minimal 

requirements HIS has to fulfil. On top of these requirements, the cost of HIS also played an 

important role in the decision-making for the patients to adopt a particular HIS. Patients’ 
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perception of usefulness is an important determinant providing the incentive for patients to 

accept and use HIS. The findings from the interviews suggest that patients’ acceptance is a 

key element and should subsequently be the primary concern of health organisations and HIS 

manufacturers.  

Funding to Involve Patients  

Patient involvement is recognised as a practical approach to improving the relevance of 

research, increasing the value of scientific research without compromising its rigour, 

facilitating the implementation of innovations, and increasing the external validity of results. 

In HIS adoption decision-making, patient involvement is also considered a priority [226]. As 

direct beneficiaries of health services, patients have a comprehensive knowledge of the impact 

and the effects of a treatment or a technology on their condition and different aspects of their 

life. Several patients were vocal that decisions for selecting HIS technologies to assess should 

be more focused on the values and needs of patients than hospitals. However, patients are not 

sure how to be involved, through which mechanisms, and at what stages of the HIS 

assessment.  

Patient organisations exist that include experts and citizen or patient ‘representatives’ and have 

a say in HIS preferences. This involves the HIS manufacturers providing an opportunity for 

patient advocates and their patient organisations (support groups for patients with a specific 

disease or condition) to provide submissions detailing experiences with the disease and the 

assessed health technology. However, many patients still feel disenfranchised from systems 

that often value clinical efficacy and cost-effectiveness over patient well-being and often 

marginalise patient voices. The main concern from the interview came as funding for the 
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patient groups to be involved, and without funding, groups have difficulty involving or having 

a more prominent voice and thus missing out on their preferences. 

CCIO Perspective Compared to Patient Perspective 

The only common decision-making adoption factor between CCIO’s and the patient was to 

“ensure training and education” before adopting the HIS. The importance of continuous 

training and education was important as it provides more than vital knowledge and confidence 

on using HIS. In addition, training and education were considered to empower staff, create 

champions, lift apathy, increase the patients’ morale, and guide them on HIS usage. 

CCIO were more concerned about ensuring that HIS adoption is done systematically, and their 

decision-making factors are more about structures around the adoption than the technology 

itself.  For example, CCIO’s decision-making adoption factors revolve around specifying HIS 

business case, including sponsorship, ensuring who should be champion and looking into the 

HIS adoption governance structure. The patient perspective is more about ensuring the safety 

and functionality of the HIS and how HIS is helping them solve their health issues. Patients 

focus more on the functionality of the HIS, like how accurate the HIS is if HIS is assessable 

for them or not, how trustworthy the HIS is and how efficient HIS is for them. If HIS saves 

them time, travelling, cost, is accurate and assessable and trustworthy, patients are satisfied 

with the adoption of the HIS. An overview of CCIO and patient perspective is shown in Figure 

6.2, which shows different decision-making adoption factors from CCIO and patient 

perspectives.  
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Figure 6.2: CCIO decision-making factors vs patient decision-making factors 

6.3 Summary of DMFA-HIS Changes due to Phase 3 of 

Research 

I extend the DMFA-HIS framework, as shown in Figure 6.3, by integrating the patient 

perspective of decision-making adoption factors of HIS with CCIO, hospital and factors 

identified by the literature. As a result, DMFA-HIS Final Version is rich with data analysing 

different stakeholders’ perspective and provides vital recommendations (section 6.4) towards 

the key decision-making factors that can help in adopting HIS and making it patient-centric at 

the same time. In addition, decision-making adoption factors identified from Phase 1 (hospital 

literature review), Phase 2 (interviews from the hospital and CCIO) and Phase 3 (patient 

literature review and interviews) were all added in the Final DMFA-HIS Version. 
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DMFA-HIS framework is one of the main contributions of this research, and it can be used to 

investigate and analyse the decision-making adoption factors that influence different decision-

makers’ adoption of HIS. The DMFA-HIS development is based on an extended analysis of 

the literature of decision-making adoption factors in conjunction with insights gained from 

interviewing several different stakeholders involved in adopting technologies. The three raters 

independently coded all the 58 decision-making adoption factors of HIS, and an agreement 

score of inter-rater reliability agreement exceeded 63%, indicating a high level of reliability. 

More detail on the inter-rater reliability agreement is described in 3.4.    
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Figure 6.3:  DMFA-HIS Final Version 
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6.4 Transform factors into Recommendations  

Although there are many models, I have taken the DECIDE model to form the basis in this 

research. The reason for using the DECIDE model is that it is specifically intended as a 

resource for health care managers when applying the crucial decision-making components. It 

enables managers to improve their decision-making skills, leading to more effective decisions. 

However, a single theory is not sufficient to explain a complex interdependent phenomenon 

such as adoption and decision-making. Hence, I further extended the DECIDE model, as 

shown in Figure 6.3, by integrating the decision-making adoption factors in the DECIDE 

model. The DECIDE model [29] is the acronym of 6 particular activities needed in 

the decision-making process. This section presents DMFA-HIS Final Version, as shown in 

Figure 6.3, covering all the six acronyms of the DECIDE model, integrated with decision-

making adoption factors of HIS into the recommendations. Recommendations include which 

stakeholders should be involved in that particular decision-making factor; the problem 

discussed, its rationale and the solution provided.  

Define the problem  

Defining the problem is about the issue that needs to be looked into and the decision you need 

to make to highlight or explain the situation? Defining the problem is the first step that the 

decision-maker needs to look into, and it is about determining the outcome required. Define 

the problem is shown in Figure 6.4, followed by its recommendations. 
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Figure 6.4: Define the problem 

 
Include internal needs of the hospital 

Problem If there is no internal need for HIS adoption, hospitals do not need to adopt HIS [1]. 

Rationale The internal needs of the organisation can serve as project triggers [1].  

Solution 1. Include all stakeholders while implementing HIS in the hospitals to know if there is an internal need 

in the hospital or not [1,2].  

Stakeholders Clinical Lead, IT Delivery Director, Chief Financial Officer (CFO), patients using HIS, Core users of 

HIS, participating clinicians, Administration (IT personal, Project manager, General manager, 

Information and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)), 

Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and Hospital 

management. 

References [1] Kim, S., Lee, K.-H., Hwang, H. & Yoo, S. 2015. Analysis of the factors influencing healthcare 

professionals’ adoption of mobile electronic medical record (EMR) using the unified theory of 

acceptance and use of technology (UTAUT) in a tertiary hospital. BMC medical informatics and 

decision making, 16, 12. 

[2] Hsiao, S.-J., Li, Y.-C., Chen, Y.-L. & Ko, H.-C. 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators’ perspective. Journal of 

medical systems, 33, 369. 

 
Acquire top management support in adoption of HIS 

Problem Lack of top management support is also a key factor affecting the adoption of HIS [1]. 

Rationale Top management support may take both philosophical and financial forms, and without involving top 

management in the adoption process, the adoption process may break down at any given time during 

the process [1].  

Solution 1. Make top management support available as it makes it easier to overcome the difficulty and 

complexity encountered in the adoption of HIS in the hospital [1].  
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2. Maintain top management commitment to provide adequate financial and other resources for HIS 

development, operation, and implementation [1]. 

Stakeholders Clinical Lead, IT Delivery Director, Chief Financial Officer (CFO), Administration (IT personal, 

Project manager, General manager, Information and Communication Technology (ICT)/ Office of the 

Chief Information Officer (CIO)), Clinical Managers (Chief Clinical Information Officer (CCIO), 

Clinical Director) and Hospital management. 

References [1] Hsiao, S.J., Li, Y.C., Chen, Y.L. and Ko, HC, 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators’ perspective. Journal of 

medical systems, 33(5), pp.369-377. 

 
Focus on time consuming/time saving 

Problem If using HIS makes things difficult for the users and consumes more time instead of saving time, 

clinicians are reluctant to use HIS [1]. 

Rationale The complexity of the HIS that delivers healthcare is enormous, and without knowing HIS benefits 

like if HIS will save their time, the end-users (clinicians and patients) are reluctant to adopt or use HIS 

[1].  

Solution 1. Give training and confidence to the user in effectively using HIS that may give the perception of the 

usefulness. This then translates to an improvement in the user’s attitude toward HIS adoption [2,3].   

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Bhattacherjee, A. and Hikmet, N., 2007. Physicians’ resistance toward healthcare information 

technology: a theoretical model and empirical test. European Journal of Information Systems, 16(6), 

pp.725-737. 

[2] Yusof, M.M., Paul, R.J. and Stergioulas, L.K., 2006, January. Towards a framework for health 

information systems evaluation. In Proceedings of the 39th annual Hawaii international conference on 

system sciences (HICSS’06) (Vol. 5, pp. 95a-95a). IEEE. 

[3] Zhang, X., Han, X., Dang, Y., Meng, F., Guo, X. and Lin, J., 2017. User acceptance of mobile 

health services from users’ perspectives: The role of self-efficacy and response-efficacy in technology 

acceptance. Informatics for Health and Social Care, 42(2), pp.194-206. 

 
Ensure solution-fit 

Problem If HIS cannot solve a particular issue, hospitals and end-users are reluctant to adopt HIS [1].  

Rationale One of the patients explained this as: “companies have to come out with a one size fits all solution 

because bringing one of these products to market is tremendously expensive.”  

Solution 1. Implement a User-Centred approach so that the end-users are involved from the start, have their say 

in designing HIS and are well briefed on the pros and cons of the HIS [1,2].  

2. Educate and train the stakeholders and decision-makers around the benefits and usage of the 

particular HIS being adopted [3]. 

Stakeholders Clinical Lead, IT Delivery Director, Patients using HIS, core users, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 
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Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Linan, Z., Qiusha, Y., Chuan, Z., Chao, H., Hailong, L., Chunsong, Y., Mao, L., Liang, H., Dan, 

L., Deying, K. and Guanjian, L., 2021. An instrument for evaluating the clinical applicability of 

guidelines. Journal of Evidence‐Based Medicine, 14(1), pp.75-81. 

[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

[3] Hsiao, S.J., Li, Y.C., Chen, Y.L. and Ko, HC, 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators’ perspective. Journal of 

medical systems, 33(5), pp.369-377. 

 
Specify HIS business Case 

Problem A good HIS business case is crucial for the adoption of the HIS, and without the HIS business case, 

there may be a lack of clarity on the process and factors for the adoption, which has a negative effect 

on the adoption of HIS [1].  

CCIO explained the problem with HIS business case as: “there is a need to have more formal and 

more rigorous business case analysis. So right now, we have business cases for electronic health 

records that run into hundreds of pages. Nobody has the time to read hundreds of pages.” 

Rationale CCIO gave the rationale for having a HIS business case as: “you need to make a business case that 

makes sense; reviews similar international projects and does an extensive cost and benefit analysis of 

putting in a solution across; otherwise, the project may not succeed.”  

Solution 1. One CCIO gave its solution as: “see all the benefits, spread upon from clinical, patient benefits, 

patient safety, cost-benefit, service delivery benefit, the infrastructure supporting benefits and enabling 

benefits, so it is quite an extensive range that HIS business case needs to look into.”  

2. Another CCIO had a different solution stating: “you need to give stakeholders some decision-making 

authority to get on with the business case; there is none of that. So, basic stakeholder engagement and 

decision-making autonomy are what is required.” 

Stakeholders Clinical Lead, IT Delivery Director, Chief Financial Officer (CFO), Patients using HIS, core users, 

participating clinicians, Administration (IT personal, Project manager, General manager, Information 

and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical 

Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Garrido, T., Raymond, B., Jamieson, L., Liang, L. and Wiesenthal, A., 2004. Making the business 

case for hospital information systems--a Kaiser Permanente investment decision. Journal of Health 

Care Finance, 31(2), pp.16-25. 

 
Establish the criteria 

Establishing the criteria is the 2nd step that needs decision-makers attention, and it is about 

establishing which factors are essential in this particular decision. Establish the criteria is to 

measure the outcome explained in defining the problem. Establish the criteria is shown in 

Figure 6.5, followed by its recommendations. 
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Figure 6.5: Establish the criteria 
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Specify financial issues related to the cost of adoption and maintenance of HIS   

Problem For some healthcare providers, the high initial costs needed to adopt HIS are a serious concern. These 

initial costs include hardware, implementation, and supporting infrastructure, including network 

internet services, maintenance, and training costs [2,3]. 

Rationale As a result of high adoption and implementation costs, many hospitals and healthcare providers do not 

consider adopting HIS unless they secure external funding, which is not always possible [1-3].  

Solution 1. Assess HIS in terms of cost-effectiveness. If the HIS adoption assessment is favourable, the 

management examines its return on investment (ROI) and financial benefits, which helps decide to 

adopt HIS [1,3]. 

Stakeholders Stakeholders: IT Delivery Director, Chief Financial Officer (CFO), Administration (IT personal, 

Project manager, General manager, Information and Communication Technology (ICT)/ Office of the 

Chief Information Officer (CIO)) and Hospital management. 

References [1] Garrido, T., Raymond, B., Jamieson, L., Liang, L. and Wiesenthal, A., 2004. Making the business 

case for hospital information systems--a Kaiser Permanente investment decision. Journal of Health 

Care Finance, 31(2), pp.16-25. 

 
Increase presence of moderator in a project (linking IT with clinicians) 

Problem The clinician explained the importance of a moderator: “Sometimes, you need support from various 

people and departments, and you need one focal person who can hold it together else; everyone has 

their ideas. Eventually, without a moderator, the project may either fail altogether or would be with a 

lot of issues till the end.” 

Rationale CCIO explained the rationale for having a moderator in a project as: “clinicians are shy and extremely 

conservative cautious people who are opposed to big changes, so when they need to use a particular 

HIS, they need a local moderator or champion for sure.”  

Solution 1. Clinical director gave its solution as “key element is to have a local champion. Somebody who’s not 

just enthusiastic but has expertise in the clinical side and links or understanding IT. Usually, CCIOs 

are the ones that can play the role of moderator to facilitate the adoption of the technology.” 

Stakeholders Clinical Lead, IT Delivery Director, Administration (IT personal, Project manager, General manager, 

Information and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)) 

and Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical Director). 

References  

 
Increase presence and use of champion in adopting HIS 

Problem The absence of internal champions has a negative influence on technology adoption [1]. 

Rationale The presence of champions plays a critical role in providing information, related resources, and the 

required assistance in adopting the new HIS [1,2].  

One of the clinicians stated: “You need someone to hold the glue of it, to hold it together because 

otherwise you know everybody has great ideas which are put it into practice and do the practice runs 

and seen doesn’t work on the ground, so one person has to take some responsibility for that.” 

Solution 1. Specify a champion as a stakeholder while making a business plan so that the presence of a champion 

can be made sure [1,2].  
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Stakeholders Clinical Lead, IT Delivery Director, Administration (IT personal, Project manager, General manager, 

Information and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)), 

Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and Hospital 

management. 

References [1] Zmud, R. W., An examination of push-pull theory applied to process innovation in knowledge 

work. Manage. Sci. 30(6):727–738, 1984. 

[2] Beath, C. M., Supporting the information technology champion. MIS Q. 15(3):355–371, 1991. 

 
Specify procurement process of HIS 

Problem Without a proper procurement team and process, hospitals see this as an issue, and the chances of 

adoption are very low [1]. 

Rationale The procurement team specialises in the procurement of the HIS, knowing the funds, financial state 

and process involved in the adoption of HIS, which plays an integral part while adopting the technology 

[1].  

Solution 1. Put proper structure and teams in place with the right individuals that have experience in the 

procurement process to ease the pressure on the hospitals and enhance the chances of adoption [1].  

Stakeholders IT Delivery Director, Chief Financial Officer (CFO), Administration (IT personal, Project manager, 

General manager, Information and Communication Technology (ICT)/ Office of the Chief Information 

Officer (CIO)) and Hospital management. 

References [1] Phichitchaisopa, N., & Naenna, T. (2013). Factors affecting the adoption of healthcare information 

technology. EXCLI journal, 12, 413-36. 

 
Decrease complexity involved in implementing and using HIS 

Problem When HIS implementation and usage is complex, health organisations are reluctant to adopt that 

particular HIS [1]. 

Rationale Hospital staff, clinicians and end-users do not want to be engaged in the usage of complex HIS as it is 

more of a liability and may provide more problems than the solution [1].  

Solution 1. Provide technical support and availability of IT personnel to the users, thus decreasing the 

complexity of HIS usage [1,3].  

2. Use vendors as a supplement to provide ideas and assistance before the hospitals acquire adequate 

internal personnel and expertise [2]. Sufficient support from the vendors facilitates the smooth and 

efficient adoption and understanding of the complexity involved in implementing and using HIS [3]. 

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Bhattacherjee, A. and Hikmet, N., 2007. Physicians’ resistance toward healthcare information 

technology: a theoretical model and empirical test. European Journal of Information Systems, 16(6), 

pp.725-737. 

[2] Chaiken, B. P., Evidence-based medicine: a tool at the point of care. Nurs. Econ. 19(5):234–235, 

2001. 
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[3] Hsiao, S.J., Li, Y.C., Chen, Y.L. and Ko, HC, 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators’ perspective. Journal 

of medical systems, 33(5), pp.369-377. 

 
Reduce design concerns of HIS 

Problem If the design of HIS is complex, it has a negative impact on the adoption from the end-user perspective 

[1]. 

Rationale The clinical director explained the design concerns around the usage: “the clinician has to be 

enthusiastic about it. Clinicians don’t like big changes in the technology, and if they fear about the 

complexity of the technology or have concerns around its design, they are not going to use that 

technology.” 

Solution 1. Implement a User-Centred approach so that the clinicians and end-users are involved from the start, 

have their say in designing HIS and are well briefed on the pros and cons of the HIS, which improves 

the chance of HIS adoption [1,2].  

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)) and Clinical Managers (Chief 

Clinical Information Officer (CCIO), Clinical Director). 

References [1] Singh, H. and Sittig, D.F., 2016. Measuring and improving patient safety through health 

information technology: The Health IT Safety Framework. BMJ quality & safety, 25(4), pp.226-232. 

[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

 
Focus on involvement or absence of key stakeholders 

Problem When key stakeholders are missing from the decision-making process, then at the time of adoption of 

the technology, stakeholders are reluctant to adopt the technology [1]. 

Rationale One of the clinicians explained the rationale of having all the decision-makers present for the decision-

making by stating: “when the technology is being adopted for us, and we are the one not briefed or 

taken into confidence, missing the key stakeholder in the technology adoption process puts the usage 

of that technology in doubt even before it is being adopted.” 

Solution 1. Ensure the business plan covers the involvement of all the stakeholders, including clinicians, 

manufacturers, hospital staff and patient groups where possible [1].  

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital staff. 

References [1] Hourd, P.C. and Williams, D.J., 2006. Success in healthcare technology businesses: coordinating 

the value milestones of new product introduction, financial stakeholders and business 

growth. Innovation, 8(3), pp.229-247. 
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Maintain standards and quality of healthcare 

Problem If HIS does not maintain healthcare standards and quality, the hospital is reluctant to invest in that 

technology [1]. 

Rationale CCIO stated on standard and quality of healthcare: “We are looking for interventions that reduce the 

cost of care, improve the quality of care, improve the quality of life, and improve the clinician and 

patient experience. If you can come up with a solution that hits all four of these areas, then you have 

a much better chance of broader adoption.”  

Solution 1. The clinical director gave the solution to maintain healthcare standards: “ensure that they set similar 

standards of confidentiality and that there are minimal opportunities for breaching data protection 

legislation, but I believe the involvement of the IT director and technical support can achieve the 

standards set.”  

Stakeholders Clinical Lead, IT Delivery Director, Administration (IT personal, Project manager, General manager, 

Information and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)), 

Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and Hospital 

management. 

References [1] Epstein, R.M., Fiscella, K., Lesser, C.S. and Stange, K.C., 2010. Why the nation needs a policy 

push on patient-centered health care. Health affairs, 29(8), pp.1489-1495. 

 

Reduce fear of change or failure by using HIS 

Problem CCIO explained the issue in fear of change as: “clinicians are extremely reluctant to engage in large 

changes in HIS because large changes can often have a learning curve and it’s during the learning 

curve phase that things go badly wrong and that in medicine could mean a patient injury or a bad 

outcome.”   

Rationale As mentioned by a clinical director: “there are doctors, as a group particularly senior doctors in there 

say the late 40s somewhat, they have reached a point in their career path to have developed very safe 

systems for themselves that they’re very confident. So they become very reluctant to change anything 

because they’ve honed their procedures over 20 years, and so they fear any big change.” 

Solution 1. Implement a User-Centred approach so that the clinicians are involved from the start, have their say 

in designing HIS and are well briefed on the pros and cons of the HIS, thus removing the fear [1,2]. 

2. Clinical director was to the point: “make small changes that clinicians might need to facilitate from, 

and they see that this could be beneficial. But in terms of, they’re extremely reluctant to engage in 

large changes because large changes can often have a learning curve, and it’s during the learning 

curve phase that things go badly wrong and that in medicine could mean a patient injury or a bad 

outcome.” 

Stakeholders Clinical Lead, Patients using HIS, core users, participating clinicians, Administration (IT personal, 

Project manager, General manager, Information and Communication Technology (ICT)/ Office of the 

Chief Information Officer (CIO)) and Clinical Managers (Chief Clinical Information Officer (CCIO), 

Clinical Director). 

References [1] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

[2] Bhattacherjee, A. and Hikmet, N., 2007. Physicians’ resistance toward healthcare information 

technology: a theoretical model and empirical test. European Journal of Information Systems, 16(6), 

pp.725-737. 
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Specify CCIO as a champion 

Problem If the champion is not a CCIO, then the champion may have a huge gap to fill in linking clinicians and 

IT personnel, which can negatively impact the HIS adoption [1]. 

Rationale The clinical director gave a rationale for CCIO as a champion: “CCIO is a firm advocate of adoption 

and should champion the project. They give that kind of excitement and the drive from the clinical side 

of things.”  

Solution 1. Ensure CCIO as the champion as the primary role of the CCIO include change management, 

ensuring clinical adoption and engagement in the use of technology, supporting clinical process 

redesign in a digital world, promoting ICT use to improve safety, quality, patient satisfaction, ensuring 

efficiency in the delivery of care, integration with biomedical equipment and overall cost reduction, 

ensuring standardisation of clinical terminology and compliance [2].  

Stakeholders Clinical Lead, core users, participating clinicians, Administration (IT personal, Project manager, 

General manager, Information and Communication Technology (ICT)/ Office of the Chief Information 

Officer (CIO)), Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and 

Hospital management. 

References [1] Sujan, M., 2018. Managing health IT risks: reflections and recommendations. Journal of Innovation 

in Health Informatics, 25(1), pp.007-013. 

[2] Kannry, J. and Fridsma, D., 2016. The chief clinical informatics officer (CCIO). Journal of the 

American Medical Informatics Association, 23(2), pp.435-435. 

 

Include sponsorship 

Problem The project needs to have continuous sponsorship backing else the project may collapse anytime during 

the implementation phase. Based on their project’s experience where they did not deliver, one CCIO 

illustrates, “we did not deliver because there was executive sponsorship, so they signed up for the 

program work, but they did not seek through to ensure that project can continue.”  

Rationale 1. Sponsorship forms the basis for the continuity of the project and including sponsorship is the first 

step towards a successful project. 

2. CCIO explained the rationale for having a sponsorship as: “executive sponsorship is the most 

important thing for the HIS project to get by.” 

Solution 1. CCIO explained its solution as: “have a consistent business sponsor and this is the number one 

factor in HIS projects’ success nowadays. So have the business sponsor on board, and then basically 

having a coalition of supporters around that.”  

Stakeholders IT Delivery Director, Chief Financial Officer (CFO),  Administration (IT personal, Project manager, 

General manager, Information and Communication Technology (ICT)/ Office of the Chief Information 

Officer (CIO)), Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and 

Hospital management. 

References [1] Van Dam, P.J., Griffin, P., Peterson, G.M., Reeves, N.S., Kirkwood, L. and Prior, S.J., 2020. 

Organizational support in healthcare redesign education: a mixed-methods exploratory study of expert 

coach and executive sponsor experiences. International Journal of Environmental Research and Public 

Health, 17(15), p.5308. 
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Increase accuracy of HIS 

Problem One patient stated: “my first thoughts to decide using a technology would be its accuracy because else 

I don’t want to use technology that gives error generated results and puts my life at risk.” 

Rationale The patient stated about the accuracy of HIS rationale as: “without the accuracy of the technology, 

there is no way we would have started using it.”   

Solution 1. Implement a User-Centred approach so that the patients and end-users are involved from the start, 

have their say in designing HIS and are well briefed on the pros and cons of the HIS [1,2].  

2. One patient gave its solution as: “we did our research, got in touch with the insurance company, 

hospitals and based on our briefings around the accuracy and reliability of the pump; then my daughter 

started using it.” 

Stakeholders Clinical Lead, (CFO), Patients using HIS, core users, participating clinicians, Administration (IT 

personal, Project manager, General manager, Information and Communication Technology (ICT)/ 

Office of the Chief Information Officer (CIO)) and Clinical Managers (Chief Clinical Information 

Officer (CCIO), Clinical Director). 

References [1] Singh, H. and Sittig, D.F., 2016. Measuring and improving patient safety through health 

information technology: The Health IT Safety Framework. BMJ quality & safety, 25(4), pp.226-232. 

[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

 

Increase accessibility of HIS 

Problem If HIS is not usable and accessible by clinicians and patients, the end-users don’t want to adopt that 

particular HIS [1]. 

Rationale One patient explained the rationale of accessibility of HIS as: “the technology is not particularly 

sophisticated. This has all existed for years. And yet, for various reasons, there’s been very poor 

accessibility to these devices, thus resulting in lack of usage.” 

Solution 1. Explaining the solution on how the accessibility of HIS can be achieved, one patient stated: 

“implement a tech that is error-tolerant, supporting us (patients and clinicians) by preventing errors 

and giving access to everyone, thus increasing the chance of usage.” 

Stakeholders Clinical Lead, IT Delivery Director, Patients using HIS, core users, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Wegge, K.P. and Zimmermann, D., 2007, July. Accessibility, usability, safety, ergonomics: 

concepts, models, and differences. In International Conference on Universal Access in Human-

Computer Interaction (pp. 294-301). Springer, Berlin, Heidelberg.  

 

Ensure openness, accountability or transparency of the processes 

Problem Lack of accountability or transparency leads to doubt in the decision-making process, negatively 

impacting technology adoption [1,2]. 

Rationale Lack of accountability or transparency of the decision-making process means less engaged or 

interested participants, which impacts the adoption of the technology [1,2] 
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Solution 1. Make the process more open with clear structures around it to make it accountable or transparent. 

Brief and involve participants from the start of the process, which makes them feel involved, helping 

them understand its transparency [1].  

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Ho, M., Saha, A., McCleary, K.K., Levitan, B., Christopher, S., Zandlo, K., Braithwaite, R.S. and 

Hauber, A.B., 2016. A framework for incorporating patient preferences regarding benefits and risks 

into regulatory assessment of medical technologies. Value in health, 19(6), pp.746-750. 

[2] Wortley, S., Tong, A. and Howard, K., 2016. Preferences for engagement in health technology 

assessment decision-making: a nominal group technique with members of the public. BMJ open, 6(2), 

p.e010265. 

 
 

Consider all the alternatives 

Consider all the alternatives is about creating and considering all the options/alternatives while 

making a decision. In simple words, it is about what are the options available to make a 

decision? Consider all the alternatives is shown in Figure 6.6, followed by its 

recommendations. 
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Figure 6.6: Consider all the alternatives 

 
Ensure vendor partnership/involvement in the project 

Problem Insufficient support from the vendors or lack of vendors can hinder HIS adoption for healthcare 

organisations [1]. 

Rationale As described by the IT director: “When we think about actually procuring HIS and the appropriateness 

of the vendor, these two things are very constrained in Ireland, and our pool of vendors is minuscule 

compared to the UK or the US, thus limiting the choice we get to adopt the technology.”  

Solution 1. Choose the vendor early in the project, involving them from the start if possible. This will increase 

the chance to facilitate smooth and efficient adoption [1-2].  

Stakeholders Clinical Lead, IT Delivery Director, Chief Financial Officer (CFO), patients using HIS, Core users of 

HIS, participating clinicians, Administration (IT personal, Project manager, General manager, 

Information and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)), 

Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and Hospital 

management. 

References [1] Hsiao, S.J., Li, Y.C., Chen, Y.L. and Ko, HC, 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators’ perspective. Journal of 

medical systems, 33(5), pp.369-377. 
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[2] Burke, D. E., Wang, B. B. L., Wan, T. T. H., and Diana, M. L., Exploring hospitals’ adoption of 

information technology. J. Med. Syst. 26(4):349–355, 2002  

 

Ensure government involvement 

Problem Lack of government involvement in the HIS adoption process can negatively influence HIS adoption 

[1]. 

Rationale Government involvement through policies and support can influence the decision to adopt new HIS 

systems to a large extent [1].  

Solution 1. Look into government policies, wealth and government support and their internal structure that 

validates the presence of government for the adoption project before a decision is made to adopt HIS 

[1,2].  

Stakeholders IT Delivery Director, Chief Financial Officer (CFO), Administration (IT personal, Project manager, 

General manager, Information and Communication Technology (ICT)/ Office of the Chief Information 

Officer (CIO)), and Hospital management. 

References [1] Chang, I. C., Hwang, H. G., Hung, M. C., Lin, M. H. & Yen, D. C. 2007. Factors affecting the 

adoption of electronic signature: Executives’ perspective of hospital information department. Decision 

Support Systems, 44, 350-359. 

[2] Cresswell, K.M., Bates, D.W. and Sheikh, A., 2013. Ten key considerations for the successful 

implementation and adoption of large-scale health information technology. Journal of the American 

Medical Informatics Association, 20(e1), pp.e9-e13 

 
Consider country wealth 

Problem While adopting HIS, country wealth plays a sufficient role in HIS adoption for healthcare organisations 

[1]. 

Rationale Government and country involvement through policies and financial support can influence the decision 

to adopt new HIS systems to a large extent [1]. 

Solution 1. Look into government policies, consider country wealth and government support and their internal 

structure that validates the presence of government for the adoption project before a decision is made 

to adopt HIS [1,2]. 

Stakeholders IT Delivery Director, Chief Financial Officer (CFO), Administration (IT personal, Project manager, 

General manager, Information and Communication Technology (ICT)/ Office of the Chief Information 

Officer (CIO)), and Hospital management. 

References [1] Chang, I. C., Hwang, H. G., Hung, M. C., Lin, M. H. & Yen, D. C. 2007. Factors affecting the 

adoption of electronic signature: Executives’ perspective of hospital information department. Decision 

Support Systems, 44, 350-359. 

[2] Cresswell, K.M., Bates, D.W. and Sheikh, A., 2013. Ten key considerations for the successful 

implementation and adoption of large-scale health information technology. Journal of the American 

Medical Informatics Association, 20(e1), pp.e9-e13 

 
Specify hospital type and ownership 
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Problem Adopting HIS depends on the type of hospital, whether it is a public hospital, private hospital, or clinic, 

and how it is governed [1]. 

Rationale Some hospitals are dependent on government funding and have to follow government regulations; thus 

decision to adopt HIS depends on the hospital type [1].  

Solution 1. Include the hospital management team and procurement team in the decision-making process to 

have their say in adopting HIS knowing what can be acquired by their specific hospital [1,2].  

Stakeholders IT Delivery Director, Chief Financial Officer (CFO), Administration (IT personal, Project manager, 

General manager, Information and Communication Technology (ICT)/ Office of the Chief Information 

Officer (CIO)), Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and 

Hospital management. 

References [1] Chang, I. C., Hwang, H. G., Hung, M. C., Lin, M. H. & Yen, D. C. 2007. Factors affecting the 

adoption of electronic signature: Executives’ perspective of hospital information department. Decision 

Support Systems, 44, 350-359. 

[2] Cresswell, K.M., Bates, D.W. and Sheikh, A., 2013. Ten key considerations for the successful 

implementation and adoption of large-scale health information technology. Journal of the American 

Medical Informatics Association, 20(e1), pp.e9-e13. 

 

Improve trust and confidence in using HIS 

Problem Lack of trust in HIS creates a lack of confidence in HIS usage and thus leads to a lack of adoption of 

HIS [1]. 

Rationale Trust in HIS technology is an important factor in using the technology where humans interact [1]. 

Ozawa argued that trust in technology is important because it is both a cause and an effect of HIS 

performance and usage [2].  

Solution 1. Implement User-Centred so that the end-users are involved from the start, have their say in designing 

HIS and are well briefed on the pros and cons of the HIS, thus creating trust in the HIS [2, 3].  

Stakeholders Clinical Lead, Patients using HIS, core users, participating clinicians, Administration (IT personal, 

Project manager, General manager, Information and Communication Technology (ICT)/ Office of the 

Chief Information Officer (CIO)) and Clinical Managers (Chief Clinical Information Officer (CCIO), 

Clinical Director). 

References [1] Ozawa, S. and P. Sripad, How do you measure trust in the health system? A systematic review of 

the literature. Social science & medicine, 2013. 91: p. 10-14. 

[2] Van Velsen, L., et al., trust in telemedicine portals for rehabilitation care: an exploratory focus 

group study with patients and healthcare professionals. BMC Medical Informatics and Decision 

Making, 2016. 16(1): p. 11. 

[3] Singh, H. and Sittig, D.F., 2016. Measuring and improving patient safety through health 

information technology: The Health IT Safety Framework. BMJ quality & safety, 25(4), pp.226-232. 

 

Increase testing of HIS 

Problem  Lack of testing of HIS causes a negative effect on the decisions to adopt HIS [1]. 
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Rationale One clinician explained the rationale of testing as: “we’re still having teething problems with the 

migration, and we’re the one testing the technology that should have been tested well before 

implementation.”  

Solution 1. Clinician gave the solution of testing HIS as: “before migration, should have tested and tidied it up 

and then move on to the implementation.”  

Stakeholders Clinical Lead, IT Delivery Director, Patients using HIS, core users, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and hospital management. 

References [1] Baylis, T., 2011. Low-cost rapid usability testing for health information systems: is it worth the 

effort? (Doctoral dissertation). 

 

Enable patients or carers to participate in all/most stages of the technology assessment 

Problem When end-users do not participate in the implementation strategy of HIS, they have teething problems 

in using that particular HIS  [1,3]. 

Rationale Recognising the importance of increased end-user participation in the implementation strategy leads 

decision-makers to consider practical ways to incorporate end-user perspectives in the HIS 

implementation process [1,3].  

Solution 1. Use the User-Centred approach so that the end-user is involved from the start, have their say in 

designing HIS and are well briefed on the pros and cons of the HIS [1,2].  

Stakeholders Clinical Lead, patients using HIS, Core users of HIS, participating clinicians, Administration (IT 

personal, Project manager, General manager, Information and Communication Technology (ICT)/ 

Office of the Chief Information Officer (CIO)) and Hospital management. 

References [1] Singh, H. and Sittig, D.F., 2016. Measuring and improving patient safety through health 

information technology: The Health IT Safety Framework. BMJ quality & safety, 25(4), pp.226-232. 

[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

[3] Gagnon, M.P., Lepage-Savary, D., Gagnon, J., St-Pierre, M., Simard, C., Rhainds, M., Lemieux, 

R., Gauvin, F.P., Desmartis, M. and Légaré, F., 2009. Introducing patient perspective in health 

technology assessment at the local level. BMC health services research, 9(1), pp.1-7. 

 

Include higher proportions of patients versus providers to enhance patient voices 

Problem When manufacturers or providers have higher proportions than patients in the HIS decision-making 

process for the adoption, patients have a minimal say in the requirements of the HIS, which leads to 

less adoption from the patient perspective [1].   

Rationale Less proportion of patients means fewer voices, resulting in them mostly being ignored in the decision-

making process [1].  

Solution 1. Include all stakeholders with equal numbers while implementing HIS in the hospitals to know if 

there is an internal need in the hospital or not [1,2].  
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2. Strive for a broad representation of patients at all stages of HIS adoption; this results in higher 

proportions of patients than the providers, thus creating trust between the patients and the technology 

adoption process [2,3]. 

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Kim, S., Lee, K.-H., Hwang, H. & Yoo, S. 2015. Analysis of the factors influencing healthcare 

professionals’ adoption of mobile electronic medical record (EMR) using the unified theory of 

acceptance and use of technology (UTAUT) in a tertiary hospital. BMC medical informatics and 

decision making, 16, 12. 

[2] Hsiao, S.-J., Li, Y.-C., Chen, Y.-L. & Ko, H.-C. 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators’ perspective. Journal of 

medical systems, 33, 369. 

 
Identify the best alternative 

The next step is to identify the best option; it is about identifying the preferred alternative to 

all the other options. In this step, decision-makers select the best option available and identify 

actions to solve the problem successfully. Identify the alternative is shown in Figure 6.7, 

followed by its recommendations.    
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Figure 6.7: Identify best alternative 

 
Encourage business competition among hospitals 

Problem The degree of competition is often directly associated with adopting new information systems in 

healthcare organisations, and the lack of adopting new technologies can give competitors huge business 

advantages [1,2]. 

Rationale By nature, hospitals are in an information-intensive industry, and hence they benefit significantly from 

adopting IT applications, ranging from medical systems to administration systems [1]. In addition, 

business competition among hospitals can stimulate IT innovation adoption as healthcare organisations 

strive to earn increased revenues by improving efficiency – in the case of public hospitals, efficiency 

should reduce costs [3]. 

Solution 1. Adopt HIS to lower care costs and maintain care quality, thus increasing patient engagement and 

satisfaction than other healthcare organisations and gaining a competitive advantage over other 

hospitals [1,2].  

Stakeholders IT Delivery Director, Chief Financial Officer (CFO), Administration (IT personal, Project manager, 

General manager, ICT/ Office of the CIO) and Hospital management. 
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References [1] Hsiao, S.J., Li, Y.C., Chen, Y.L. and Ko, HC, 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators’ perspective. Journal of 

medical systems, 33(5), pp.369-377. 

[2] Burke, D. E., Wang, B. B. L., Wan, T. T. H., and Diana, M. L., Exploring hospitals’ adoption of 

information technology. J. Med. Syst. 26(4):349–355, 2002  

[3] Marques, A., Oliveira, T., Dias, S. S. & Martins, M. F. O. 2011. Medical records system adoption 

in european hospitals. The Electronic Journal Information Systems Evaluation, 14, 89-99. 

 

Include legal issues and regulations of use around the adoption and usage of HIS 

Problem Hospitals find legality and regulations around HIS usage as an issue. Therefore, they don’t adopt HIS 

due to the problems perceived [1]. 

Rationale It is essential to have a clear image of the legal issues and regulations around the adoption and usage 

of HIS [1].  

One of the clinicians stated: “the other thing I have discovered here nationally is there is no national 

policy procedure or guideline from either our nursing regulators or the HSE with regards to virtual 

clinics, so there is no direction nationally for nurses or midwives about virtual clinics.” 

Solution 1. Educate and train the stakeholders and decision-makers around the legal issues and regulations for 

the particular HIS being adopted [1,2].  

Stakeholders Clinical Lead, IT Delivery Director, Administration (IT personal, Project manager, General manager, 

Information and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)), 

Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and Hospital 

management. 

References [1] Vanmeerbeek, M. 2004. Exploitation of electronic medical records data in primary health care. 

Resistances and solutions. Study in eight Walloon health care centres. Studies in health technology and 

informatics, 110, 42-8. 

[2] Cresswell, K. and Sheikh, A., 2013. Organisational issues in the implementation and adoption of 

health information technology innovations: an interpretative review. International journal of medical 

informatics, 82(5), pp.e73-e86. 

 

Ensure technology readiness/receptivity 

Problem Hospitals with lower technological readiness have more low odds of HIS adoption. [1]. 

Rationale Technology readiness is related to the receptivity of the management to novel technology [1]. For 

example, Hung et al. [2] noted that hospital management’s readiness to change influenced their 

willingness to adopt HIS. 

Solution 1. Get additional investments in technology support or incentivising the purchase of even more 

technologies increases technology readiness, which can help hospitals adopt HIS [2].  

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 
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References [1] Yang, Z., Kankanhalli, A., Ng, B.Y. and Lim, J.T.Y., 2013. Analysing the enabling factors for the 
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pp.764-776. 

[2] Vest, JR, 2010. More than just a question of technology: Factors related to hospitals’ adoption and 

implementation of health information exchange. International journal of medical informatics, 79(12), 

pp.797-806. 

 
Understand the relative advantage of using HIS 

Problem Lack of understanding of the relative advantage of HIS can hinder HIS adoption within healthcare 

organisations [1].   

Rationale One of the patients explained the importance of understanding the relative advantage of using HIS: “if 

I am not sure how this technology is beneficial for me, I am not sure why would I be using it in the 

first place. So clinicians have to show me some evidence on the benefits of technology to build my 

trust in it.”  

Solution 1. Give training and confidence to the user in effectively using HIS that may give the perception of the 

usefulness and advantage of using a particular HIS. This then translates to confidence in the user’s 

attitude toward HIS adoption [1,2].   

Stakeholders Clinical Lead, patients using HIS, Core users of HIS, participating clinicians, Administration (IT 

personal, Project manager, General manager, Information and Communication Technology (ICT)/ 

Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical Information Officer 

(CCIO), Clinical Director) and Hospital management. 

References [1] Kim, S., Lee, K.-H., Hwang, H. & Yoo, S. 2015. Analysis of the factors influencing healthcare 

professionals’ adoption of mobile electronic medical record (EMR) using the unified theory of 

acceptance and use of technology (UTAUT) in a tertiary hospital. BMC medical informatics and 

decision making, 16, 12. 

[2] Hsiao, S.-J., Li, Y.-C., Chen, Y.-L. & Ko, H.-C. 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators’ perspective. Journal of 

medical systems, 33, 369. 

 
Enhance applicability of HIS to the clinical situation 

Problem Without the applicability of HIS to the clinical situation, hospitals, especially clinicians, are reluctant 

to adopt HIS [1]. 

Rationale CCIO explained the importance of HIS applicability: “very often another decision-making drive for 

adoption of HIS may not be output in terms of business but terms of clinical outcomes.”  

Solution 1. Include CCIO’s, clinician lead and participating clinicians in the adoption team so that they can see 

the applicability of HIS to the clinical situation [1,2].  

Stakeholders Clinical Lead, patients using HIS, Core users of HIS, participating clinicians, Administration (IT 

personal, Project manager, General manager, Information and Communication Technology (ICT)/ 

Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical Information Officer 

(CCIO), Clinical Director) and Hospital management. 

References [1] Linan, Z., Qiusha, Y., Chuan, Z., Chao, H., Hailong, L., Chunsong, Y., Mao, L., Liang, H., Dan, 

L., Deying, K. and Guanjian, L., 2021. An instrument for evaluating the clinical applicability of 

guidelines. Journal of Evidence‐Based Medicine, 14(1), pp.75-81. 
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[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

 

Ensure patient-centred care 

Problem Patients are not briefed about the adoption of HIS and how it is helping them in keeping safe [1]. 

Rationale Calls for patient-centred care have often emphasised the implementation of infrastructural changes 

[158]. However, simply implementing HIS is not patient-centred unless it strengthens the patient-

clinician relationship, promotes communication about matters, helps patients know more about their 

health and facilitates their involvement in their care. 

Solution 1. Implement a User-Centred approach so that the patients are involved from the start, have their say 

in designing HIS and are well briefed on the pros and cons of the HIS [1,3].  

2. One of the CCIO explained its solution as: “look with relation to patient safety and concerns about 

public confidence in the technology before the adoption of that technology”. 

Stakeholders Clinical Lead, Patients using HIS, core users, participating clinicians, Administration (IT personal, 

Project manager, General manager, Information and Communication Technology (ICT)/ Office of the 

Chief Information Officer (CIO)), Clinical Managers (Chief Clinical Information Officer (CCIO), 

Clinical Director) and Hospital management. 

References [1] Singh, H. and Sittig, D.F., 2016. Measuring and improving patient safety through health 

information technology: The Health IT Safety Framework. BMJ quality & safety, 25(4), pp.226-232. 

[2] Epstein, R.M., Fiscella, K., Lesser, C.S. and Stange, K.C., 2010. Why the nation needs a policy 

push on patient-centered health care. Health affairs, 29(8), pp.1489-1495. 

[3] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

 

Decrease level of risk involved for users in using HIS 

Problem As defined by a patient: “When the level of risk in using HIS is high, it is an easy decision not to go 

for that particular technology because my safety is my priority.”   

Rationale The risks to patients are many and diverse, and the complexity of the HIS that delivers them is vast. 

Without knowing HIS benefits about patient’s safety, end-users are reluctant to adopt or use HIS [1].  

Solution 1. Implement a User-Centred approach so that the end-users are involved from the start, have their say 

in designing HIS and are well briefed on the pros and cons of the HIS [1,2].  

2. To reduce the level of risk involved for users in using HIS, many interviewees focused on the training 

and feedback involved, as mentioned by one patient: “have more workshops that guide us initially on 

what we need to do, what to eat and what exercises are necessary and then making us understand what 

the tech is about and what kind of risks it posts and how it is helping us.”  

Stakeholders Clinical Lead, Patients using HIS, core users, participating clinicians, Administration (IT personal, 

Project manager, General manager, Information and Communication Technology (ICT)/ Office of the 

Chief Information Officer (CIO)), Clinical Managers (Chief Clinical Information Officer (CCIO), 

Clinical Director) and Hospital management. 

References [1] Singh, H. and Sittig, D.F., 2016. Measuring and improving patient safety through health 

information technology: The Health IT Safety Framework. BMJ quality & safety, 25(4), pp.226-232. 
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[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

 

Improve HIS efficiency 

Problem One patient stated: “how can I decide to use the technology if it was not efficient enough while 

managing my time and my care as well.” 

Rationale One patient explained HIS efficiency rationale as: “patients need to be involved in determining the 

management strategy about the technology that is most consistent with their preferences, comfort, and 

efficiency for the patients.” 

Solution 1. Implement a User-Centred approach so that the patients and end-users are involved from the start, 

have their say in designing HIS and are well briefed on the pros and cons of the HIS [1,2].  

Stakeholders Clinical Lead, IT Delivery Director, Patients using HIS, core users, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Singh, H. and Sittig, D.F., 2016. Measuring and improving patient safety through health 

information technology: The Health IT Safety Framework. BMJ quality & safety, 25(4), pp.226-232. 

[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

 

Align stakeholders on the objective 

Problem Lack of stakeholder alignment on the objective of HIS may lead to a lack of HIS adoption, and it 

impacts entire healthcare organisations’ performances or on users’ satisfaction [1,2]. 

Rationale There is limited understanding of the effective use of HIS from healthcare providers’ and patients’ 

perspectives. Without the alignment of the stakeholders, it impacts entire healthcare organisations’ 

performances or users’ satisfaction [1].  

Solution 1. Meet stakeholder expectations of HIS benefits from quality measurements and population health 

interventions, establish trust and appeal to strategic interests of the medical community as a whole 

[1,3]. 

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

 

References [1] Abalkhail, L., Sutanto, J. and Fayoumi, A., 2020. Understanding the effective use of health 

information systems from multiple stakeholders perspectives. 

[2] Akhlaq, A., McKinstry, B. and Sheikh, A., 2020. Stakeholders perspectives and deployment 

strategies of health information exchange illustrated through an in-depth case study of 

Pakistan. Informatics for Health and Social Care, 45(2), pp.130-150. 

[3] Rudin, R.S., Simon, S.R., Volk, L.A., Tripathi, M. and Bates, D., 2009. Understanding the decisions 

and values of stakeholders in health information exchanges: experiences from 

Massachusetts. American journal of public health, 99(5), pp.950-955. 
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Increase self-esteem, feeling empowered 

Problem When the end-user of HIS feels less empowered or has low self-esteem, it negatively affects the HIS 

adoption [1]. 

Rationale End-users who lack confidence in their ability to utilise HIS feel less empowered in the decision-

making process, resulting in poor self-esteem leading to having a negative influence on HIS adoption 

[1].  

Solution 1. Implement User-Centred so that the end-users are involved from the start, have their say in designing 

HIS and are well briefed on the pros and cons of the HIS, thus creating trust in the HIS, which increases 

their self-esteem as well as make them feel empowered [2, 3].   

Stakeholders patients using HIS, Core users of HIS, participating clinicians, Administration (IT personal, Project 

manager, General manager, Information and Communication Technology (ICT)/ Office of the Chief 

Information Officer (CIO)) and Hospital management. 

References [1] Al Farsi, M. & West, D. J. 2006. Use of electronic medical records in Oman and physician 

satisfaction. Journal of Medical Systems, 30, 17-22. 

[2] Chang, I. C., Hwang, H. G., Hung, M. C., Lin, M. H. & Yen, D. C. 2007. Factors affecting the 

adoption of electronic signature: Executives’ perspective of hospital information department. Decision 

Support Systems, 44, 350-359. 

 

Understand relevant societal and/or patient values at stake 

Problem Patients are less engaged in the decision-making process for HIS adoption when significant societal 

and/or patient values are not at issue [1]. 

Rationale Few patients engage in the decision-making process without relevant societal and/or patient values at 

stake, including fairness and responsiveness to the community [1].  

Solution 1. Brief patients of the effect HIS can have on their health, how they contribute to the betterment of 

the community, and how they can contribute most effectively, bearing in mind their social 

responsibilities [1,2].  

Stakeholders patients using HIS, Core users of HIS, participating clinicians, Administration (IT personal, Project 

manager, General manager, Information and Communication Technology (ICT)/ Office of the Chief 

Information Officer (CIO)), Clinical Managers (Chief Clinical Information Officer (CCIO), Clinical 

Director) and Hospital management. 

 

References [1] Abelson, J., Wagner, F., DeJean, D., Boesveld, S., Gauvin, F.P., Bean, S., Axler, R., Petersen, S., 

Baidoobonso, S., Pron, G. and Giacomini, M., 2016. Public and patient involvement in health 

technology assessment: a framework for action. International journal of technology assessment in 

health care, 32(4), pp.256-264. 

[2] Wortley, S., Tong, A. and Howard, K., 2016. Preferences for engagement in health technology 

assessment decision-making: a nominal group technique with members of the public. BMJ open, 6(2), 

p.e010265. 
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Develop and implement a plan of action 

Develop and implement a plan of action that describes how you will put the best option into 

practice? It is about doing the necessary action to solve the problem, and what are the resources 

that will be used in the implementation process? Develop and implement a plan of action is 

shown in Figure 6.8, followed by its recommendations.    

 

Figure 6.8: Develop a plan of action 
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Increase resource management and availability 

Problem Without proper resource management and its availability, hospitals cannot proceed to adopt HIS [1]. 

Rationale Researchers have emphasised the important role of organisational resources and capabilities in 

influencing HIS adoption decisions [1].  

Solution 1. Have enough resources (human, financial, and technological) to substantially impact hospitals 

adopting HIS. Also, provide sufficient knowledge about resources to the stakeholders, which is helpful 

in the adoption process [1,2].  

Stakeholders Clinical Lead, IT Delivery Director, Chief Financial Officer (CFO), Administration (IT personal, 

Project manager, General manager, Information and Communication Technology (ICT)/ Office of the 

Chief Information Officer (CIO)), Clinical Managers (Chief Clinical Information Officer (CCIO), 

Clinical Director) and Hospital management. 

References [1] Abelson, J., Wagner, F., DeJean, D., Boesveld, S., Gauvin, F.P., Bean, S., Axler, R., Petersen, S., 

Baidoobonso, S., Pron, G. and Giacomini, M., 2016. Public and patient involvement in health 

technology assessment: a framework for action. International journal of technology assessment in 

health care, 32(4), pp.256-264. 

[2] Wortley, S., Tong, A. and Howard, K., 2016. Preferences for engagement in health technology 

assessment decision-making: a nominal group technique with members of the public. BMJ open, 6(2), 

p.e010265. 

 

Increase self-efficacy 

Problem Lack of self-efficacy from the clinicians is a big reason for resisting HIS adoption within hospitals [1]. 

Rationale The efficacy expectations in human–ICT interaction determine how much effort people will expend 

and how long they will overcome the obstacles in using HIS. In addition, self-efficacy plays an 

important role in individuals’ acceptance of HIS, affecting their perceived ease of use and positively 

moderating the effects of perceived usefulness on HIS adoption intention [1].  

Solution 1. Give training and confidence to the user in effectively using HIS that may give the perception of the 

usefulness. This then translates to an intention to adopt HIS [1].  

Stakeholders Clinical Lead, patients using HIS, Core users of HIS, participating clinicians, Administration (IT 

personal, Project manager, General manager, Information and Communication Technology (ICT)/ 

Office of the Chief Information Officer (CIO)) and Clinical Managers (Chief Clinical Information 

Officer (CCIO), Clinical Director). 

References [1] Zhang, X., Han, X., Dang, Y., Meng, F., Guo, X. and Lin, J., 2017. User acceptance of mobile 

health services from users’ perspectives: The role of self-efficacy and response-efficacy in technology 

acceptance. Informatics for Health and Social Care, 42(2), pp.194-206. 

 

Enhance motivation to use the HIS 

Problem Individuals' lack of motivation or resistance to use particular HIS leads to a negative impact on the 

adoption of HIS [1]. 

Rationale Motivation is an explanation for behaviour, and when clinicians are not motivated to adopt HIS, their 

behaviour turns resistant on using particular HIS [1,2].  
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Solution 1. Previous positive experience of using HIS keeps individual motivated to use HIS again in the future 

[1].   

2. Explain the benefits of HIS before the adoption, thus motivating the clinicians and any resistance to 

use HIS can be covered [2].  

Stakeholders Clinical Lead, patients using HIS, Core users of HIS, participating clinicians and Clinical Managers 

(Chief Clinical Information Officer (CCIO), Clinical Director). 

References [1] Phichitchaisopa, N. and Naenna, T., 2013. Factors affecting the adoption of healthcare information 

technology. EXCLI journal, 12, p.413. 

[2] Pai, F.Y. and Huang, K.I., 2011. Applying the technology acceptance model to the introduction of 

healthcare information systems. Technological Forecasting and Social Change, 78(4), pp.650-660. 

 

Encourage attitude of the user towards usage of HIS 

Problem The attitude of the user has a positive or negative impact on using HIS  [1]. 

Rationale Personal characteristics such as age, gender, background, value, and belief have been suggested to 

influence an individual’s attitude towards HIS usage. Therefore, a user with a negative attitude towards 

HIS is unlikely to adopt HIS [1,2].  

Solution 1. Give training and confidence to the user in effectively using HIS that may give the perception of the 

usefulness. This then translates to an improvement in the user's attitude toward HIS adoption [1,2].  

Stakeholders Clinical Lead, patients using HIS, Core users of HIS, participating clinicians and Clinical Managers 

(Chief Clinical Information Officer (CCIO), Clinical Director). 

References [1] Yusof, M.M., Paul, R.J. and Stergioulas, L.K., 2006, January. Towards a framework for health 

information systems evaluation. In Proceedings of the 39th annual Hawaii international conference on 

system sciences (HICSS’06) (Vol. 5, pp. 95a-95a). IEEE. 

[2] Zhang, X., Han, X., Dang, Y., Meng, F., Guo, X. and Lin, J., 2017. User acceptance of mobile 

health services from users’ perspectives: The role of self-efficacy and response-efficacy in technology 

acceptance. Informatics for Health and Social Care, 42(2), pp.194-206. 

 

Improve perceived system usefulness 

Problem If the HIS is not perceived as useful, it negatively affects HIS adoption [1,2]. 

Rationale Perceived usefulness influences users’ attitudes towards using new technology, and such attitudes will 

influence the user’s behavioural intention and actual system use [1].  

Solution 1. Make user believe that HIS is suitable for their job performance; thus users’ attitudes towards using 

a new technology becomes more favourable [2].   

Stakeholders Stakeholders: Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating 

clinicians, Administration (IT personal, Project manager, General manager, Information and 

Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)) and Clinical 

Managers (Chief Clinical Information Officer (CCIO), Clinical Director). 

References [1] Pai, F.Y. and Huang, K.I., 2011. Applying the technology acceptance model to the introduction of 

healthcare information systems. Technological Forecasting and Social Change, 78(4), pp.650-660. 
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[2] Chirchir, L.K., Aruasa, W.K. and Chebon, S.K., 2019. Perceived usefulness and ease of use as 

mediators of the effect of health information systems on user performance. 

 

Increase awareness of the existence and/or objectives of the HIS 

Problem Users are not aware of the existence of HIS or knowledge about HIS and are resistant to adopt HIS [1]. 

One of the patients mentioned: “my concerns around tech decision-making will always be around 

privacy of my data and the lack of awareness given to me around it …  no one briefed or talked about 

it.” 

Rationale Clinicians with previous experience or knowledge about HIS are well aware of HIS's internal factors, 

system characteristics, and technology factors and are thus positively influenced to use HIS [1].  

Solution 1. Give training and confidence to the user in effectively using HIS that may give the perception of the 

usefulness of HIS. This then translates to an improvement in the user's attitude toward HIS adoption 

[2,3].  

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)) and Clinical Managers (Chief 

Clinical Information Officer (CCIO), Clinical Director). 

References [1] Saeed, K.A. and Abdinnour-Helm, S., 2008. Examining the effects of information system 

characteristics and perceived usefulness on post adoption usage of information systems. Information 

& Management, 45(6), pp.376-386. 

[2] Yusof, M.M., Paul, R.J. and Stergioulas, L.K., 2006, January. Towards a framework for health 

information systems evaluation. In Proceedings of the 39th annual Hawaii international conference on 

system sciences (HICSS’06) (Vol. 5, pp. 95a-95a). IEEE. 

[3] Zhang, X., Han, X., Dang, Y., Meng, F., Guo, X. and Lin, J., 2017. User acceptance of mobile 

health services from users’ perspectives: The role of self-efficacy and response-efficacy in technology 

acceptance. Informatics for Health and Social Care, 42(2), pp.194-206. 

 

Enhance participation of end-users in the implementation strategy 

Problem When end-users do not participate in the implementation strategy of HIS, they have teething problems 

in using that particular HIS  [1,3]. 

Rationale Recognising the importance of increased end-user participation in the implementation strategy leads 

decision-makers to consider practical ways to incorporate end-user perspectives in the HIS 

implementation process [1,3].  

Solution 1. Use the User-Centred approach so that the end-user is involved from the start, have their say in 

designing HIS and are well briefed on the pros and cons of the HIS [1,2].  

Stakeholders Clinical Lead, patients using HIS, Core users of HIS, participating clinicians, Administration (IT 

personal, Project manager, General manager, Information and Communication Technology (ICT)/ 

Office of the Chief Information Officer (CIO)) and Clinical Managers (Chief Clinical Information 

Officer (CCIO), Clinical Director). 

References [1] Singh, H. and Sittig, D.F., 2016. Measuring and improving patient safety through health 

information technology: The Health IT Safety Framework. BMJ quality & safety, 25(4), pp.226-232. 
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[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

[3] Gagnon, M.P., Lepage-Savary, D., Gagnon, J., St-Pierre, M., Simard, C., Rhainds, M., Lemieux, 

R., Gauvin, F.P., Desmartis, M. and Légaré, F., 2009. Introducing patient perspective in health 

technology assessment at the local level. BMC health services research, 9(1), pp.1-7. 

 

Enhance technological knowledge 

Problem Hospitals and end-users without having technical knowledge of HIS are reluctant to adopt HIS [1]. 

Rationale The risks and complexity of HIS are huge. As a result, hospitals and end-users are reluctant to adopt 

or use HIS without technical knowledge [1].  

Solution 1. Provide technical support and availability of IT personnel to gain the technical knowledge of HIS 

and understand the complexity involved in HIS usage [1,3].  

2. Give training and confidence to the user in effectively using HIS that may perceive the usefulness 

of HIS. This then translates to an improvement in the attitude and enhances the technological 

knowledge of the user for the adoption of HIS [2,3].    

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)) and Clinical Managers (Chief 

Clinical Information Officer (CCIO), Clinical Director). 

References [1] Cresswell, K. and Sheikh, A., 2013. Organisational issues in the implementation and adoption of 

health information technology innovations: an interpretative review. International journal of medical 

informatics, 82(5), pp.e73-e86. 

[2] Kaplan, B. & Harris-Salamone, K. D. 2009. Health IT Success and Failure: Recommendations from 

Literature and an AMIA Workshop. Journal of the American Medical Informatics Association, 16, 

291-299. 

[3] Yang, Z., Kankanhalli, A., Ng, B.Y. and Lim, J.T.Y., 2013. Analysing the enabling factors for the 

organisational decision to adopt healthcare information systems. Decision Support Systems, 55(3), 

pp.764-776. 

 

Increase knowledge management capabilities 

Problem Organisations lacking knowledge management (lack of education and learning from previous projects) 

negatively affect the adoption of HIS [1,2]. 

Rationale Hospitals with knowledge management capabilities usually take that experience again for the next 

adoption process. However, it can prove costly without proper knowledge management, or the adoption 

process may fail [1].  

Solution 1. Engage hospital staff and end-users in workshops, taking feedback, learning outcomes, training, and 

educating [1,2]. It increases knowledge management capabilities resulting in positive intent on the 

adoption of HIS. 

Stakeholders Clinical Lead, IT Delivery Director, Core users of HIS, participating clinicians, Administration (IT 

personal, Project manager, General manager, Information and Communication Technology (ICT)/ 

Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical Information Officer 

(CCIO), Clinical Director) and Hospital management. 
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References [1] Maillet, É., Mathieu, L. and Sicotte, C., 2015. Modeling factors explaining the acceptance, actual 

use and satisfaction of nurses using an Electronic Patient Record in acute care settings: An extension 

of the UTAUT. International journal of medical informatics, 84(1), pp.36-47. 
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Improve technical or IT support to help HIS users 

Problem Lack of technical or IT support of HIS creates issues for the hospital and end-users of HIS and thus 

leads to a lack of adoption or usage of HIS  [1]. 

Rationale ICT delivery director explained the rationale for having technical or IT support to help HIS users as: 

“ICT as a service is one of the corporate services and unless you’re a software or hardware House, 

IT isn’t your core business. So the importance of people who can give technical support in the adoption 

of HIS becomes huge in a clinical setting.”  

Solution 1. Use vendors as a supplement to provide ideas and assistance before the hospitals acquire adequate 

internal personnel and expertise [2]. Sufficient support from the vendors facilitates the smooth and 

efficient adoption of the HIS. 

Stakeholders IT Delivery Director, Administration (IT personal, Project manager, General manager, Information 

and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical 

Managers (Chief Clinical Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Hsiao, S.J., Li, Y.C., Chen, Y.L. and Ko, H.C., 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators’ perspective. Journal of 

medical systems, 33(5), pp.369-377. 

[2] Chaiken, B. P., Evidence-based medicine: a tool at the point of care. Nurs. Econ. 19(5):234–235, 

2001. 

 

Improve HIS adoption governance 

Problem Lack of HIS adoption governance means a lack of structures, processes, regulation, accountability, and 

attention to HIS system design, which hinders the adoption process [1]. 

Rationale CCIO explained its rationale as: “clinicians have to be assured that HIS operates satisfactorily and 

with clear governance.” 

Solution 1. CCIO stated on HIS adoption governance as: “ensuring that strategic policy frameworks exist and 

are combined with effective oversight, regulation, attention to system-design and accountability to 

adopt a system are the most important thing for governance.” 

Stakeholders Clinical Lead, IT Delivery Director, Chief Financial Officer (CFO), Administration (IT personal, 

Project manager, General manager, Information and Communication Technology (ICT)/ Office of the 

Chief Information Officer (CIO)), Clinical Managers (Chief Clinical Information Officer (CCIO), 

Clinical Director) and Hospital management. 

References [1] Lau, F., Price, M. and Keshavjee, K., 2011. Making sense of health information system success in 

Canada. Healthc Q, 14(1), pp.39-46. 
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Conduct training sessions before engagements to clarify roles, objectives, develop skills and to familiarise with the 

technology 

Problem Lack of training on clarity on the roles, objectives, and familiarity negatively impacts the adoption of 

HIS [1]. 

Rationale Training sessions are an essential part of the HIS adoption process to prepare staff and patients. It 

clarifies roles and responsibilities and helps patients understand how they can contribute most 

effectively [1,2].  

Solution 1. Clarify roles and responsibilities; it helps patients understand how they can contribute most 

effectively, allowing them to become familiar with the technology, and increases patients' confidence 

and commitment to the HIS adoption process [1].   

Stakeholders Clinical Lead, IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Santana, M.J., Manalili, K., Jolley, R.J., Zelinsky, S., Quan, H. and Lu, M., 2018. How to practice 

person‐centred care: A conceptual framework. Health Expectations, 21(2), pp.429-440. 

[2] Scott, A.M. and Wale, J.L., 2017. Patient advocate perspectives on involvement in HTA: an 

international snapshot. Research involvement and engagement, 3(1), pp.1-17. 

 

Create an environment where participants can communicate in the language of their preference 

Problem When people cannot communicate in their preferred language, it creates understanding issues resulting 

in a lack of agreement on the decision-making and adoption process  [1]. 

Rationale When communication is easy and understandable, more and more participants can be involved in the 

decision-making process [1].  

Solution 1. Include participants who have been involved before in the decision-making process. Give training 

and confidence to the user in effectively using HIS that may create an environment where participants 

can communicate in the language of their preference [1,2].  

Stakeholders Clinical Lead, patients using HIS, Core users of HIS and participating clinicians.  

References [1] Livingstone, H., Leng, G. and Thomas, V., 2019. VP01 Methods Of Patient Involvement Now And 

Beyond 2020: A Case Study. International Journal of Technology Assessment in Health Care, 35(S1), 

pp.75-75. 

[2] Zhang, X., Han, X., Dang, Y., Meng, F., Guo, X. and Lin, J., 2017. User acceptance of mobile 

health services from users' perspectives: The role of self-efficacy and response-efficacy in technology 

acceptance. Informatics for Health and Social Care, 42(2), pp.194-206. 

 

Ensure diversity of participants 

Problem Lack of diversity of participants for the decision-making on the adoption of HIS does not represent a 

general audience and thus cannot be generalised for all [1]. 

Rationale Ensuring diversity and representation consistent with the broader population across different 

professional backgrounds, skills and providing evidence of HIS ensures smooth HIS adoption [1,2].  
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Solution 1. Include participants from various professional backgrounds and skills in the decision-making 

process so that all HIS requirements can be captured and generalised for all the population [1,2].  

Stakeholders patients using HIS, Core users of HIS, participating clinicians, Administration (IT personal, Project 

manager, General manager, Information and Communication Technology (ICT)/ Office of the Chief 

Information Officer (CIO)) and Hospital management. 

References [1] Alami, H., M.-P. Gagnon, and J.-P. Fortin, Involving citizen-patients in the development of 

telehealth services: qualitative study of experts’ and citizen-patients’ perspectives. Journal of 

Participatory Medicine, 2018. 10(4): p. e10665. 

[2] Livingstone, H., Leng, G. and Thomas, V., 2019. VP01 Methods Of Patient Involvement Now And 

Beyond 2020: A Case Study. International Journal of Technology Assessment in Health Care, 35(S1), 

pp.75-75. 

[3] Hsiao, S.J., Li, Y.C., Chen, Y.L. and Ko, H.C., 2009. Critical factors for the adoption of mobile 

nursing information systems in Taiwan: the nursing department administrators' perspective. Journal of 

medical systems, 33(5), pp.369-377. 

 
Evaluate and monitor the solution and feedback  

Evaluate and monitor the solution and feedback is about was it the best option? Do you need 

to change the solution and troubleshoot your decision? What could go wrong? What can be 

done to correct the problem? It is about evaluating and monitoring the outcome and getting 

feedback where necessary. Evaluate and monitor the solution and feedback is shown in Figure 

6.9, followed by its recommendations.    

 

 

Figure 6.9: Evaluate and monitor the feedback 
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Increase training and education 

Problem Administration personal explained the issue in training and education as: “I would not migrate without 

the testing and training carried out beforehand because it is too much altogether, and we are still 

having teething problems with the migration.” 

Rationale One of the patients gave rationale about the importance of training: “my concerns around tech 

decision-making will always be around privacy of my data and the lack of awareness given to me 

around it …  no one briefed or talked about it.”  

Solution 1. Engage hospital staff and end-users in workshops, taking feedback, learning outcomes, training, and 

educating [1,2]. 

2. One of the CCIO was to the point that: “for a clinician to absorb a change, the sufficient level of 

digital literacy and competency and capacity to take on board a solution is vital which can be achieved 

by training around the tech.” 

Stakeholders Clinical Lead, IT Delivery Director, Patients using HIS, core users, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)) and Clinical Managers (Chief 

Clinical Information Officer (CCIO), Clinical Director). 

References [1] Kannry, J. and D. Fridsma, The chief clinical informatics officer (CCIO). Journal of the American 

Medical Informatics Association, 2016. 23(2): p. 435-435. 

[2] Cresswell, K. and Sheikh, A., 2013. Organisational issues in the implementation and adoption of 

health information technology innovations: an interpretative review. International journal of medical 

informatics, 82(5), pp.e73-e86. 

 

Enhance Patient Safety 

Problem Patients are not briefed about the functionality of HIS and how it is helping them in keeping safe [1]. 

Rationale The risks to patients are many and diverse, and the complexity of the HIS that delivers them is vast. 

Without knowing HIS benefits and how HIS ensures patient’s safety, patients are reluctant to adopt or 

use HIS [1].  

Solution 1. Implement a User-Centred approach so that the patients are involved from the start, have their say 

in designing HIS and are well briefed on the pros and cons of the HIS [1,2].  

2. One patient explained patient safety as: “patient safety remains a fundamental principle of patient 

care and a critical component of quality management. My presence in the decision-making process 

can assure me of my safety and transparency of the process.” 

Stakeholders Clinical Lead, IT Delivery Director, Patients using HIS, core users, participating clinicians, 

Administration (IT personal, Project manager, General manager, Information and Communication 

Technology (ICT)/ Office of the Chief Information Officer (CIO)), Clinical Managers (Chief Clinical 

Information Officer (CCIO), Clinical Director) and Hospital management. 

References [1] Singh, H. and Sittig, D.F., 2016. Measuring and improving patient safety through health 

information technology: The Health IT Safety Framework. BMJ quality & safety, 25(4), pp.226-232. 

[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 
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Build-in reward mechanisms such as communication, feedback and evaluation 

Problem Lack of build-in reward mechanisms such as communication and feedback leads to a lack of trust from 

the patients and end-users, which is a big reason for resisting HIS adoption [1]. 

Rationale Mechanisms for communicating and building in debriefing to provide feedback on how suggestions 

are acted upon to increase the findings' accuracy and offer additional input improves patients' and end-

users trust in technology [1].  

Solution 1. Give training and confidence to the user in effectively using HIS that may give the perception of the 

usefulness of HIS. This then translates to an intention to adopt HIS [1].  

2. Offering stipends, financial compensation (e.g., child care, transportation), reimbursement of 

expenses or other incentives encourage participation from the patient’s perspective [2]. 

Stakeholders Clinical Lead, patients using HIS, Core users of HIS, participating clinicians, Administration (IT 

personal, Project manager, General manager, Information and Communication Technology (ICT)/ 

Office of the Chief Information Officer (CIO)) and Clinical Managers (Chief Clinical Information 

Officer (CCIO), Clinical Director). 

References [1] Zhang, X., Han, X., Dang, Y., Meng, F., Guo, X. and Lin, J., 2017. User acceptance of mobile 

health services from users' perspectives: The role of self-efficacy and response-efficacy in technology 

acceptance. Informatics for Health and Social Care, 42(2), pp.194-206. 

[2] Tantchou, M., Poder, T. and Gagnon, M.P., 2017. PP115 Patient and public involvement In health 

technology assessment: Update of a systematic review. International Journal of Technology 

Assessment in Health Care, 33, p.125. 

 

Establish mechanisms to act on issues raised and to continue involvement 

Problem Lack of mechanisms such as communication and feedback on the issues encountered leads to a lack of 

trust from the participants and end-users, which is a big reason for resisting HIS adoption [1].  

Rationale The clinical director explained the concerns around the lack of action on an issue: "the clinician has to 

be enthusiastic about it. When issues keep on climbing, clinicians lose interest in the technology and 

does not care afterwards if they are part of the process or not.” 

Solution 1. Meet stakeholder expectations of HIS benefits from quality measurements and population health 

interventions, establish trust and establish mechanisms to act on issues raised, and continue the 

involvement of the participants [1,2].  

Stakeholders IT Delivery Director, patients using HIS, Core users of HIS, participating clinicians, Administration 

(IT personal, Project manager, General manager, Information and Communication Technology (ICT)/ 

Office of the Chief Information Officer (CIO)) and Hospital management. 

References [1] Abalkhail, L., Sutanto, J. and Fayoumi, A., 2020. Understanding the effective use of health 

information systems from multiple stakeholders perspectives. 

[2] Akhlaq, A., McKinstry, B. and Sheikh, A., 2020. Stakeholders perspectives and deployment 

strategies of health information exchange illustrated through an in-depth case study of 

Pakistan. Informatics for Health and Social Care, 45(2), pp.130-150. 
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Evaluations that investigate the safety and efficacy of the technology 

Problem Without evaluations investigating the safety and efficacy of the technology to the clinical situation, 

hospitals, especially clinicians and patients, are reluctant to adopt HIS [1]. 

Rationale Being involved in evaluations investigating technology's safety and efficacy increases self-esteem and 

trust in the technology [1,2]. 

Solution 1. Include CCIO’s, clinician lead, participating clinicians and patients in the technology adoption 

decision-making team so that they can see the applicability of HIS to the clinical situation [1,2].  

Stakeholders IT Delivery Director, Administration (IT personal, Project manager, General manager, Information 

and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)) and Hospital 

management. 

References [1] Linan, Z., et al., An instrument for evaluating the clinical applicability of guidelines. Journal of 

Evidence‐Based Medicine, 2021. 14(1): p. 75-81. 

[2] Holden, R.J. and Karsh, B.T., 2009. A theoretical model of health information technology usage 

behaviour with implications for patient safety. Behaviour & Information Technology, 28(1), pp.21-38. 

 

Ensure public legitimacy 

Problem Without the public confidence around the usage or legitimacy of HIS adoption decision-making, public 

or participants see this as an issue, and the chances of adoption become very low [1]. 

Rationale As a result of low public legitimacy, many participants disengage themselves with the decision-making 

process due to uncertainty around the standard procedure [1].  

Solution 1. Put proper structure and teams within the hospital to guide the public or participants and enhance 

the chances of adoption [1].  

2. CCIO stated on HIS adoption governance as: “ensuring that strategic policy frameworks exist and 

are combined with effective oversight, regulation, attention to system-design and accountability to 

adopt a system are the most important thing for governance.” 

Stakeholders IT Delivery Director, Administration (IT personal, Project manager, General manager, Information 

and Communication Technology (ICT)/ Office of the Chief Information Officer (CIO)) and Hospital 

management. 

References [1] Andersen, T.O., Bansler, J.P., Kensing, F., Moll, J., Mønsted, T., Nielsen, K.D., Nielsen, O.W., 

Petersen, H.H. and Svendsen, J.H., 2019. Aligning concerns in telecare: Three concepts to guide the 

design of patient-centred e-health. Computer Supported Cooperative Work (CSCW), 28(6), pp.1039-

1072. 

6.5 Chapter Summary 

This chapter explains the qualitative process taken to develop the DMFA-HIS through 

patients. This research contributes by summarising the key research findings on the state-of-

the-art developments on decision-making on HIS adoption. It also provides vital 



 

143 
 

recommendations towards the key decision-making factors that can help in adopting HIS and 

making it patient-centric at the same time. The DECIDE model has been developed explicitly 

to aid healthcare managers. However, a single theory is insufficient to explain a complex 

interdependent phenomenon, such as patient involvement in the decision-making process. The 

DMFA-HIS integrates two different aspects of decision-making and adoption, making it more 

robust, covering multi-aspects for the hospitals. 
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Chapter 7   Conclusion 

7.1 Overall Conclusions 

In this chapter, I will present a summary of the research documented in this dissertation by 

discussing the contribution this thesis makes to the global body of knowledge: 

 I will explain the research contribution done by me; 

 I will present the limitations and the scope for further study and research. 

7.2 Research Contribution 

The empirically derived recommendations proposed as part of this research aim to serve as a 

primary but reliable starting point for practitioners, policymakers, decision-makers and 

healthcare managers who wish to seek guidance in HIS adoption decision-making. This 

research stated that different stakeholders have different decision-making factors for the 

adoption of HIS, and these need to be considered when developing a decision-making adoption 

framework for them. Overall, these include business factors [227, 228], clinical factors [227], 

environment factors [229], human factors [56, 230], organisation factors [56, 229] and 

technology factors [56, 229]. The participants in this research involved hospital staff involved 

in recent HIS adoption, experienced CCIO’s who are core decision-makers for adopting HIS 

and patients who had peculiar expectations from HIS. These factors were presented in the form 

of 58 recommendations within the decision-making adoption framework for HIS (DMAF-

HIS). Some of the underlying reasons for the difference of expectations derived from empirical 

work were lack of knowledge and experience with the decision-making process’s 
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involvement, personal preferences, and lack of decision-making adoption framework to guide 

them.  

Existing research has described decision-making factors experienced by the hospital with 

factors such as technology, organisation and environment factors (TOE framework). Some 

have mentioned human and business factors in addition to these factors. However, these 

studies have primarily focused on decision-making factors from a single stakeholder 

perspective. Furthermore, many of the decision-making factors for the hospital that are 

suggested are either decision-making factors of HIS or adoption factors of HIS. There has been 

little work investigating the needs and desire for the decision-making on the adoption of HIS 

regarding multiple stakeholder perspectives, despite the growing importance of HIS. In 

addition, there is no consensus on a particular set of guidelines to make decision-making 

adoption of HIS for this cohort. Only a few attempts have been made to systematically elicit 

decision-making adoption factors, mainly from a single stakeholder perspective. To address 

this gap, I employed a systematic method to review existing decision-making adoption factors 

in scientific literature and then took user input using a qualitative method to enhance my data 

with a practical approach. During phase 2, while interviewing hospital staff and CCIO’s, I 

found that patient-centred care was one of the primary decision-making factors to adopt HIS, 

but the patients were not involved in the decision-making process; thus, hospitals claiming to 

be patient-centred care bit off the mark. I interviewed patients to see their perspective of HIS 

decision-making adoption factors, thus making it patient-centric. I evaluated the results of this 

study through inter-rater reliability and transformed these results into recommendations and a 

DMFA-HIS framework for use by HIS decision-makers and by the hospital adopting HIS. 
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7.2.1 Contribution to Practice 

Implementing the proposed framework (DMFA-HIS) should improve the decision-making 

process, increasing the likelihood that all the stakeholders are involved in the decision-making 

process. As a result, their decision-making factors are looked into, which will increase the 

chances of HIS adoption. This will, in turn, enhance the quality of the care, patient safety and 

making it patient-centric at the same time [231, 232]. 

These recommendations and framework are intended to help practitioners, researchers and 

hospital management identify and manage decision-making adoption factors and assisting 

hospitals to make better decisions for HIS adoption. Adopting HIS is a complex process, and 

consequently, there are many perspectives to be considered. Current academic research is 

focused on either decision-making or adoption factors for the adoption of HIS, but there is a 

lack of guidelines for the decision-making on the adoption of HIS for hospitals. Therefore, in 

the second and third phases of my research, decision-making adoption factors were extracted 

and filtered through the involvement of different stakeholders involving hospital staff, CCIOs 

and patients using qualitative methods. Most of the results elicited during these phases fall 

into the factors of business, environment, human, organisation and technology as identified by 

the literature; however, one additional important factor was found through these phases: 

clinical applicability of HIS. Some of these factors were presented in the existing studies as 

well in the form of recommendations. The inclusion of these factors needs to be consistent 

with the recommendations and framework presented in this research. The study participants 

during this research consistently asked for the rationale to have a decision-making adoption 

framework for HIS. Different stakeholders had different things that they wanted like hospital 
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staff were more vocal about having a CCIO as a champion; CCIO emphasised having a good 

business case and involvement of all the stakeholders in the decision-making process, whereas 

patients were critical about the participation in the selection of HIS and feedback they get from 

the hospital on HIS.  

7.2.2 Contribution to Theory 

This research contributes to the literature about adoption decision-making by summarising the 

key research findings on the state-of-the-art developments on decision-making on HIS 

adoption. It also provides vital recommendations towards the key decision-making factors that 

can help in adopting HIS and making it patient-centric at the same time. The DECIDE model 

has been developed explicitly to aid healthcare managers; however, a single theory is 

insufficient to explain a complex interdependent phenomenon, such as patient involvement in 

the decision-making process. Given shortcomings recognised in this research, this thesis has 

extended the DECIDE model to the DMFA-HIS, considering decision-making for HIS 

adoption in hospitals and explicitly focusing on different stakeholders like CCIO and patients’ 

impact on the HIS adoption decision-making process.  One of the limitations found was the 

lack of guidelines available to all the decision-makers, which my thesis has focused on to 

cover the limitations.  

7.2.3 Implications for Decision-makers 

Decision-makers of HIS adoption in hospitals should review the recommendations and 

framework presented in Chapter 6: DMFA-HIS framework. 

They need to be aware of the wealth of research knowledge about effective and efficient HIS 

decision-making and adoption. Furthermore, they should consider the implications of 
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stakeholder involvement and lack of a moderator between IT and clinicians, bearing in mind 

that clinicians are a different set of people with varying skills from IT people, and a moderator 

can bridge this gap. Finally, they should identify the importance of the introduction of a user-

centric approach within their decision-making processes. This requires that they understand 

the need of the users, accessibility to the HIS, functionality of the HIS, and the benefit HIS 

bring to healthcare from different user perspective. Users, especially patients, have long been 

ignored in the decision-making process, which needs to change for better adoption and 

decision-making.   

 7.2.4 Implications for Educators 

Educators, be corporate or academic, have a responsibility to better equip hospitals and 

healthcare organisations with decision-makers who possess the skills required to foster a 

culture of HIS adoption. The need for a focus on mixed skills was identified to bridge the 

domains of IT and clinicians, which calls explicitly for CCIO. What differentiates clinicians 

vis-à-vis CCIO? 

 Closeness to IT—CCIO have exposure or contacts within the IT domain; and 

 Exposure to the decision-making—CCIO has been making decisions on the clinical 

front and applying decision-making recommendations on HIS adoption.   

Educators need to understand that healthcare organisations that are culturally clinical-focused 

in the decision-making process may shy away from what they see as business opportunities or 

take the lead from other hospitals in HIS adoption. In addition, they may be restrained about 

investment in the large, costly HIS due to various factors, including cost, sponsorship, 
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governance structure involved, or dependency on the national level projects. They may often 

not adequately appreciate the current state of the art in decision-making on adopting HIS, the 

dynamics of involving patients in the decision-making, and the dynamics of guidelines 

available to them on the adoption decision-making. This information needs to be better 

presented in a format more readily digestible by healthcare organisations. 

7.3 Limitations of This Work 

The limitations of this work include: 

 this research was affected by COVID-19. Data gathering became an issue; stakeholders 

were not available due to their involvement and constraints caused by the COVID-19. 

Validations could not be carried out, and I had to involve different stakeholders to 

make up for the lack of interviewers; 

 this research was carried out in public hospitals, so any findings are particular to the 

public hospitals and cannot be generalised for private hospitals;  

 this research was carried out with the patients who were not involved in the decision-

making process and had their say based on what they wanted instead of their 

experience; 

 this work presents recommendations for decision-making for the adoption of HIS but 

does not provide the priority about the essential recommendations or yield a 

quantifiable metric for measuring the important decisions undertaken; 
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 this research focused on a particular case study where virtual clinics were adopted and 

may not be generalisable for all HIS adoption decision-making. 

 this research does not validate the recommendations or the framework presented in any 

meaningful manner other than internal validation achieved. 

These limitations are discussed next in the context of future research. 

7.4 Scope for Future Work 

Based on the results of this thesis, I recommend the following topics for future study and 

investigation. 

 By its very nature, qualitative data analysis lends itself well to subsequent quantitative 

analysis. Qualitative work is a powerful means to establish a theory grounded in a 

small data set, whilst quantitative techniques are effective tools invalidating this theory 

in a larger context. Multiple case studies or quantitative surveys to involve more 

hospitals in the study should be carried out to improve the findings’ generalisability 

further. 

 Provide CCIOs with more IT education programs for their continuance of professional 

development—there is an inherent imbalance in the CCIO’s where they excel in the 

clinical domain but lack IT skills. How would a more balanced CCIO affect HIS 

adoption decision-making and overall involvement in the decision-making process? 

 Broadening the scope from public hospital decision-making includes private hospitals 

specifically to see the commonality of differences on a HIS adoption project. Literature 
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does not differentiate between the type of hospital, and defining the difference of 

decision-making between different types of the hospital would be essential to 

understand the decision-making for the adoption of HIS. 

 How does the difference between national and local level HIS adoption projects affect 

the decision-making? For example, how do national-level stakeholders versus local-

level stakeholders differ, the difference between national-level decision-maker versus 

local-level decision-maker, and national-level structures versus local-level structures 

involved in the decision-making affect HIS adoption? 

 What were the decision-making adoption factors in the projects that were 

unsuccessful? Literature is full of decision-making adoption factors with successful 

HIS adoption projects, and to know in-depth about decision-making about HIS 

adoption, there is a need to involve unsuccessful HIS projects. 

  Consider patients or decision-makers that have been involved in the decision-making 

process for the adoption of HIS. For example, many patient groups working in Ireland 

are part of the decision-making process, and their experience will pinpoint the patients’ 

needs and decision-making factors. 

 How would prioritise the decision-making recommendations affect the HIS adoption? 

For example, Macharia [233] presented three most important adoption factors; this 

could help save time and cost and should be the future step of this study to help 

healthcare decision-makers interested in adopting HIS.  
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 Recommendations and framework of decision-making for adopting HIS emerged as 

part of this research, intended for hospital staff, CCIO and patients. Whilst not within 

the scope of this thesis, hospital validation or validation from these stakeholders would 

be beneficial. 

 Specifically, it would be interesting to look at the other decision-making frameworks 

and models besides the DECIDE model within the decision-making context. DECIDE 

model is designed to aid healthcare managers in the decision-making process, but in 

HIS adoption, different decision-makers are involved who are not just the healthcare 

managers, and there is a scope to test other decision-making models besides the 

DECIDE model.  

 Neurological studies have found that we cannot accurately separate cognitive artefact 

(‘how we think’) from emotional effect (‘how we feel’) [234]. The influence that 

emotions have on decision-making, particularly when hospital staff feel frustrated 

(perhaps what technology clinicians want versus what technology hospital brings, 

etc.), is an interesting topic to explore within hospital decision to adopt HIS.  

7.5 Summary 

Health systems’ strategic goals include developing advanced and efficient health information 

systems (HIS) and adopting digital health technologies as part of healthcare core service. 

Increased healthcare usage, healthcare costs, and the need to respond to public health 

outbreaks like COVID-19 call for a more significant role for HIS and digital technologies. 

Recent technology advancements have resulted in the fast development of healthcare 
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technologies for use by patients, physicians, and policymakers. However, many benefits that 

may be gained from new technology may not be realised if a healthcare system fails to 

embrace health information and management systems. 

Alongside the gradual implementation of a HIS in several health systems, including the Irish 

system, the COVID-19 pandemic played its part as a stimulus for the increased adoption of 

HIS. It became evident that a country’s capacity to respond to COVID-19 depended partly on 

healthcare policymakers’ ability to make timely and informed decisions1. This puts focus on 

having a decision-making adoption framework in place, which can ensure the swift adoption 

of HIS in a timely and cost-effective manner even in times of a pandemic. Thus, it is not only 

the need for HIS adoption decision-makers but policymakers and also HIS manufacturers.   

 

 

 

 

 

 

 

 

 

 

                                                           
1 https://www.researchgate.net/profile/Brendan-Walsh-
8/publication/352679687_Developments_in_healthcare_information_systems_in_Ireland_and_internationall
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