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Abstract 
 
 
 

The implementation of electronic health information systems (EHISs) does not have a 

good track record.  More than 50% of implementations are reported to fail.  These 

failures frequently cause high volumes of expenditure in both monetary and human 

effort, as well as impacting on health services in other deleterious ways.  The hurdles 

to overcome during implementation are many, varied and complex.  These hurdles 

have been identified in the literature, with health information system implementation 

considered to be extremely complicated and often unsuccessful.  In the 1950s, Spicer 

made a most appropriate analogy, which is still relevant today, when he said ‘Changing 

people’s customs is an even more delicate responsibility than surgery’1p3. This is 

particularly relevant when users of information systems move from a completely paper 

based system to a fully integrated EHIS. As there continues to be slow market 

penetration of fully integrated information systems in health (such as the electronic 

medical record) in existence around the world, this has been identified as a complex 

matter that requires considerable thought, resources and planning prior to 

implementation of such a system. Research has attempted to determine the facilitators 

for system implementation success, however there has been limited focus on the 

detractors and barriers and no consideration of human behaviours in the frameworks 

developed to date. 

  

                                                
1 Spicer, E.H. Human problems in technological change: a casebook. New York: 
Russell Sage Foundation; 1952 
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In this thesis the issues surrounding the implementation of an information system are 

identified and the additional factors directly related to successful implementation, 

including behaviour management and change management are explored. This thesis 

applies both quantitative and qualitative research methodologies to identify the positive 

and negative attributes required for successful implementations. A review of health and 

non-health implementation frameworks was undertaken to determine factors currently 

incorporated. This was followed by interviews with health service staff to elicit 

additional attributes including positive and negative behaviours thought to emerge 

immediately prior to and during implementation. Following this a modified Delphi 

technique was applied by the creation of a Delphi panel to rank the attributes found. 

Finally, the design and distribution of a discrete choice experiment to elicit preferences 

from a range of stakeholders representing the community of users was undertaken. 

 

The findings from this research will allow those responsible for the implementation of 

EHISs to be cognisant of the facilitators, detractors and barriers, and be aware of the 

numerous positive and negative human behaviours which can emerge during a system 

implementation. This will allow implementations to be managed in a more informed 

manner and provide implementers with the necessary information including the socio-

cultural aspects of important attributes that should be considered for a successful 

implementation. 
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Chapter 1 Introduction 
 

1.1 Introduction 

 

The unsuccessful implementation of electronic health information systems (EHISs) can 

have deleterious effects and lasting impacts on the healthcare organisation, and more 

importantly on those who were involved in the implementation.  For organisations and 

individuals to strive towards a successful implementation many variables, contexts, 

attributes, cultures, attitudes and an understanding of the many complexities EHIS 

implementations bring with them need to be considered.  Because the journey from 

paper to paperless medical records is a relatively long one the need for consistency in 

leadership and direction are essential. 

 

At the outset it is important to provide definitions of the major terms used in this thesis.  

These include: 

Electronic Health Information System (EHIS) 

Using the definition of The Office of the National Coordinator for Health 

Information Technology: 

‘…(EHRs) are built to go beyond standard clinical data collected in a 

provider’s office and are inclusive of a broader view of a patient’s care. 

EHRs contain information from all the clinicians involved in a patient’s 

care and all authorized clinicians involved in a patient’s care can access 

the information to provide care to that patient. EHRs also share 

information with other health care providers, such as laboratories and 
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specialists. EHRs follow patients – to the specialist, the hospital, the 

nursing home, or even across the country.’1 

Electronic Medical Record (EMR) 

An EMR is a repository of demographic and clinical information for the purposes 

of patient care, captured in a structured, computer-readable format which 

supports interoperability with other repositories, and also clinical decision 

support.’  An EMR is usually located in a specific health facility. 

Fully Integrated Electronic Medical Record 

Queensland Health has developed a succinct definition of an integrated EMR 

which will be applied throughout this thesis: 

‘Replacing paper-based clinical charts, the integrated electronic Medical 

Record (ieMR) allows healthcare professionals to simultaneously access 

and update patient information. Vital signs are automatically uploaded to 

these records, triggering early warning alerts if a patient's condition 

deteriorates. 

The ieMR delivers an integrated suite of digital health care services that 

improve safety, efficiency and quality in clinical workflow processes.’2 

Facilitator 

A facilitator is an attribute that will enable the EHIS to be implemented, such as 

training and staff commitment.  Facilitators can be user and system attributes, 

and include a number of organisational and environmental facilitators. 

Detractor 

A detractor is ‘someone who criticizes something or someone, often unfairly.’3 
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Barrier 

‘A barrier can be perceived or real.  Frequently barriers can be inter-

related with each other, and some can be seen to be mediating factors 

on other barriers4.  Barriers may be tangible, or intangible, and may be 

internal or external factors.  Barriers can be classified as political, 

economic, social, and technological factors.’5 

Success factor 

‘A success factor is also perceived or real, which may be categorised as 

the usability of the system, emergent human behaviours, change 

management, project organisation, training and requirements analysis.’6 

 

The deleterious effects of implementing an information system may be said to be more 

numerous than the positive effects.  There are numerous factors, issues and 

complexities1-6 that can make the implementation of an EHIS one of the most complex 

projects a healthcare facility undertakes.  In addition to the costly implications in terms 

of hardware and software, and the numerous potential impacts on system users, there 

is reputational damage to the organisation and to the people involved in the 

implementation, and the long lasting effects on users if the implementation fails. 

 

Too frequently implementations fail6-10 or continue (albeit painfully) with ongoing issues 

emerging.  In the main this is due to deficiencies in planning11, 12, change management 

strategies13, consultation and involvement of system users14, 15 at the appropriate times, 

inappropriate behaviours in users16-18, and poor organisational and individual culture19, 

20.  This is not a comprehensive coverage of the many detractors and barriers that can 
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contribute to a successful implementation.  This study will identify the numerous 

detractors and barriers to facilitate their mitigation in the early phase of system 

implementation. 

 

So what needs to be done to achieve a successful implementation?  This thesis 

explores the availability of a tool that can be applied by those implementing EHISs and 

will postulate that considerable work needs to be undertaken at the pre-implementation 

phases and during the implementation phase.  The focus of this work was on acute 

care settings, rather than primary care settings.  Implementers need to be aware of the 

many and varied behaviours that will emerge while the system is being implemented, 

and be in a position to deal with the impact of these behaviours.  An implementation 

framework / model with sufficient rigour should be created and applied, with a focus on 

the human factors in particular, a long term commitment from the organisation, and 

selection of the appropriate personnel to guide the implementation. 

 

Too frequently the end user is either not consulted, has minimal involvement, and more 

importantly has not been asked what their preferences are.  For these reasons, a DCE 

was considered to be the most appropriate tool to elicit user preferences. 

 

This thesis presents the steps taken to arrive at a DCE with a focus on the human 

factors involved in an EHIS implementation. 
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1.2 Aim and objectives 

 

1.2.1 Aim 

 

The research in this thesis aimed to identify and analyse implementation 

frameworks / models to collect all the facilitators, detractors and barriers 

(attributes and behaviours), and then to determine people’s preferences for a 

successful EHIS implementation.  This consolidation and presentation of material 

will assist in the delivery of more successful outcomes for system implementers. 

 

1.2.2 Objectives 

 

The aim of this thesis was achieved by the application of a mixed methods 

approach with the objectives being: 

Objective 1: To identify via a review of the literature the issues 

surrounding the implementation of an information system, including 

facilitators, detractors and barriers, and identification of gaps in the 

literature (Chapter 2) 

Objective 2: To conduct a literature review of the implementation 

models developed (health and non-health) and / or applied to implement 

EHISs in various settings, evaluate the models and identify if there were 

any gaps (Chapter 3 and 4) 

Objective 3: To conduct interviews to collect and analyse the 

attributes and behaviours determined as essential for successful 
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implementations and those attributes that will hinder implementations 

(Chapter 5) 

Objective 4:  To compare and analyse any similarities and difference 

between the attributes and categories identified in the literature and from 

the interviews. (Chapter 5). 

Objective 5: To determine the attributes to be used for the 

development of a discrete choice experiment (Chapter 5). 

Objective 6: To design, develop, distribute, and analyse a Discrete 

Choice Experiment (DCE) (Chapter 6). 
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1.3 Outline of the thesis  

 

This thesis is made up of seven chapters and each chapter is summarised below in 

Figure 1.1. 

 

 

Figure 1.1: Summary of thesis chapters 
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Chapters 1 and 2 provide an overview of the thesis contents, with provision of 

background information via a scoping review in Chapter 2 relating to facilitators, 

detractors and barriers for successful EHIS implementations, and identification of the 

issues and challenges. 

Chapter 3 provides the identification and evaluation of the existing knowledge 

regarding the models developed for the implementation of EHISs.  There were 

three objectives: 

Objective 1.1: to conduct a literature review of the implementation models 

developed and / or used to implement electronic health information systems in 

various health settings.  

Objective 1.2 to conduct a comprehensive review and evaluation of the models 

developed and / or used to implement electronic health information systems. 

Objective 1.3 to undertake a review and evaluation of the models developed 

and / or used to implement non-health information systems. These 

implementation models included only those which were used in the 

development of health implementation models. 

The research methods used included a systematic, comprehensive literature 

review, followed by an analysis and categorisation of the models. 

Chapter 4 provides a dissection of the contents (attributes and behaviours) of the 

implementation models identified in Chapter 3, followed by a mapping and 

classification of attributes and behaviours.  Then development of contexts of which to 

assign the attributes and behaviours occurred, followed by a scoring and mapping of 

models. 
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Chapter 5 objectives were to: 

1.  collect and analyse the attributes and behaviours determined as essential for 

successful implementations and those attributes that will hinder 

implementations.  

2. combine the attributes and their categories with those identified in the 

literature, categorise, then compare and analyse any similarities and 

differences.  

3. determine the attributes to be used for the development of a discrete choice 

experiment. 

 

These were achieved by conducting interviews to collect more attributes and 

behaviours, and then creating an expert panel who scored and ranked the 

attributes and behaviours. 

Chapter 6 includes the design, development, distribution of and analysis of the DCE.  

The rationale for applying a DCE is also presented, with detailed steps outlining how 

the DCE was created.  The findings and discussion follow.   

The final chapter (Chapter 7) concludes with a recapitulation of the purpose and 

findings, a discussion of the research findings, an overview of more recent 

implementation frameworks/ models, strengths and limitations, the significance of this 

research, and finally future research opportunities and recommendations. 
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Chapter 2 Identification of the issues and challenges when implementing 
electronic health information systems 

 

2.1 Introduction 

 

Implementation of electronic health information systems appears to have had relatively 

few successes over recent times.  The hurdles to overcome are many, varied and 

complex.  These hurdles have been identified in the literature, with health information 

system implementation considered to be extremely complicated and often 

unsuccessful.  In the 1950s, Spicer made a most appropriate analogy, which is still 

relevant today, when he said ‘Changing people’s customs is an even more delicate 

responsibility than surgery. p.3.’21. This is particularly relevant when users of 

information systems move from a completely paper based system to a fully integrated, 

electronic information system.   

 

This chapter identifies the issues surrounding the implementation of an information 

system and the additional factors directly related to successful implementation, 

including behaviour management and change management via a scoping review.  As 

there continues to be a slower than expected market penetration of fully integrated 

information systems (such as the electronic medical record) in hospitals22, 23, especially 

in Australia,  this has been identified as a complex matter that requires considerable 

thought, resources and planning prior to implementation of such a system.  This 

chapter will also articulate the facilitators, detractors and barriers of electronic health 

information system implementation, and identify potential gaps in the literature 

surrounding frameworks and models developed and applied when implementing 

systems. 
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2.2  Background 

 

As society becomes increasingly fast-paced and consumers demand more from 

businesses and services they interact with, the reliance on technology to deliver 

information is increasing.  In Australia, there are systems such as My Health Record24 

emerging to enable consumers to have more timely electronic accessibility and detailed 

information about encounters with health services.  The demands for more timely 

information are also driven from within a health service where clinical and 

administrative information are required and are requested as patients and clients 

become more mobile, live in remote, isolated areas, and have numerous encounters 

with many and varied health and other related services25. 

 

At the core of this demand is the need for clinical staff to provide services to patients 

and clients in sometimes life-threatening circumstances.  If there are deficits and 

delays in communication between health care providers, the results can be the 

development of an adverse event or fragmentation in the continuity of patient care. The 

need for speed and accuracy of information is paramount in the delivery of health 

services26-30. 

 

The demands placed on health services to provide patient and client information in a 

speedy manner is now driving health care providers to implement electronic systems 

that can quickly and effectively deliver information.  Running in tandem with the need to 

provide patient information is the requirement to deliver this information in a safe and 

secure manner to only authorised requesters of such information.  Whilst this thesis will 

not cover the areas of privacy and confidentiality of patient / client information, these 

are important and fundamental components to any electronic system essential for the 
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systems’ ongoing sustainability31.  Breaches of the privacy and confidentiality of 

patient/client information are considered to be considerable risks.  In recent times in 

Australia My Health Record has been criticised for a lack of attention to provision of 

consent to release information, and a lack of the application of privacy and 

confidentiality principles32. 

 

As the health workforce changes, new clinical techniques evolve, and medical 

breakthroughs occur, these bring with them added complexities and changes to work 

processes that need to be acknowledged by clinicians and administrative staff.  Any 

assistance to facilitate work process improvements in regard to a reduction of time 

spent33, entering patient data or accessing patient information will be welcomed by 

health professionals.  It goes without saying that any changes to work processes need 

to be accepted and do not introduce more complexities to an already busy daily 

schedule. 

 

Electronic health information systems can be the enabler for reducing workloads and 

increasing communication between other health providers and organisations involved 

in the delivery of patient care.  They can also introduce challenges for an older 

workforce34, 35 or a workforce with entrenched work practices.  As the average age of 

the health workforce increases34 this adds another complexity to be managed as the 

majority may not adapt to change.  This is not always directly related to an aging 

workforce, but the ability of management to introduce change in a way that is 

acceptable to staff.  This requires certain conditions to be present for change to be 

accepted.  Just what these conditions are will be the focus of this research.  Not only 

the conditions which need to be present, but what amount or level is required for 

change to be accepted. 
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Another aspect to be considered is the varied perspectives and priorities stakeholders 

can hold36. This can occur between different professional groupings of staff, and in 

particular between clinicians and vendors36.  Other competing priorities include 

spending more time with patients / clients delivering clinical care versus spending time 

in front of a computer entering data, or documenting activity for non-clinical reasons 

such as reimbursement or financial reasons. 

 

It is generally believed that the pervasive use of electronic health information systems 

will be critical in sustaining health care into the future37-39.  In the United States40-44 and 

Australia45, governments have launched far-reaching programmes to implement 

electronic health (eHealth) throughout the primary and acute health care sectors.  

Despite this initiative, the percentage of hospitals using electronic medical records in 

many countries is very small.  In addition to this, approximately 50% of all electronic 

medical record implementations fail46, 47, with 75% of large information technology 

projects in health classified as being unsuccessful48.  Whilst it is acknowledged that 

these percentages may have improved over the past decade it supports the slow rates 

at which implementation is occurring. 

 

In 2008 only 3.7% of hospitals in the United States had adopted high levels of 

electronic medical records, with only 0.3% adopting a totally paperless electronic 

medical record in 200949.  In 2015 it was reported that this increased to approximately 

30% of hospitals using some form of electronic medical record50.  Whilst 30% is a 

marked increase, this does not refer to a fully integrated, paperless information system 

such as the electronic medical record51, 52.  More recently in 2014 projections were 

made regarding a number of countries’ rates of electronic health information system 

implementation53.  What remains unclear is the actual numbers and rates of fully 
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integrated EHISs hospital implementations in various countries.  While profiles of 

health care systems are provided in publications such as the OECD/Commonwealth 

Funds sources54, which included the adoption and use of EHISs, if Australia is used as 

an example, there is no mention of hospital EHIS implementations, only primary care.  

Of those countries where hospital EHIS are in use there is comment about the lack of 

integration between facilities and variability in the systems used54. 

 

Norway was reported to have a number of systems implemented in 2001, but usage 

was said to be limited55. Today in Norway it is reported that there are numerous users 

of electronic health information systems, but the actual number of hospitals and health 

care facilities using a fully integrated, paperless system remains undefined56. 

 

In contrast, South Korea’s usage of electronic medical records is reported to be 58% in 

hospitals57.  Cost and maintenance were provided as reasons why adoption rates were 

not higher57 compared to the United States.  It is reported more recently that there is 

variation in different countries as to the adoption rates of information technology in 

health.  Figure 2.1 below shows adoption rates in a number of countries. 
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Figure 2.1: Information technology adoption rates in health services by 31 

countries 

Reference: Zelmer J, Ronchi E, Hyppönen H, Lupiáñez-Villanueva F, Codagnone C, Nøhr C, et al. 

International health IT benchmarking: learning from cross-country comparisons. Journal of the American 

Medical Informatics Association. 2017;3(1). 

 

This graph still does not articulate the use of fully integrated electronic medical records 

and is focussed more on primary health care. 

 

Even though the adoption of electronic medical records appears to be rather hit and 

miss, small pockets within health facilities may have adopted a system, trialled a 

system or use some form of electronic health information system.  Only a small number 

of facilities have a fully integrated electronic medical record, defined as a completely 

paperless, interactive, real-time medical record.  Berner and Detmer58 suggest that the 
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wave may break, and to achieve this the ‘…resistance to change will need to be 

surmounted across the entire process of health care delivery’(p.7).  It was predicted in 

2006 that it would be unlikely that full implementation would occur before 201559 with 

2024 predicted for small practice settings60.  Even where countries have adopted full 

electronic medical records, paper medical records continue to be used many years 

after the initial implementation61.  

 

The focus of this thesis will be how electronic systems can be implemented 

successfully by the identification of factors, attributes and conditions that need to be 

present for this to occur.  While comprehensive literature reviews have been conducted 

on implementation12, 62-64, the evaluation of systems and meta-analysis65, many are 

descriptive studies with limited evaluative studies66.  In recent times, there has been a 

lack of progress in the implementation of integrated electronic health information 

systems in health organisations, such as the electronic medical record67-69.  In 

particular, the majority of large hospitals in Australia (both public and private) have not 

implemented fully integrated information system.  However, there are information 

systems in large hospitals which are specific to a function, department or service, such 

as medical imaging, laboratories, intensive care units, and pharmacies to name a few. 

 

Today the recording of patient and client information still predominantly remains paper-

based in large hospitals with no integration into a comprehensive, total system.  This is 

certainly not unique to Australia69.  A significant amount of funding provided for the 

implementation of information systems has resulted in limited proliferation and 

successes in some countries70-73. 
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Kazley and Ozcan74 applied the Resources Dependence Theory75 to identify 

determinants which are considered to be those which hospital staff believed would 

allow electronic medical record adoption.  These determinants included those facilities 

which could provide greater financial resources; facilities where there was a high 

percentage of public reimbursement for services provided; larger rather than smaller 

hospitals; for-profit rather than public or non-profit hospitals; highly centralized systems 

versus those where services were decentralised; teaching hospital; increasing 

environmental competition; rural hospitals; and uncertain environments.  These authors 

concluded that hospitals less likely to adopt such systems included those classified as 

smaller, more rural, non-system affiliated, and in areas of low environmental 

uncertainty74. 

 

There are a number of reasons why health facilities may not even start to implement 

systems76, but once they do, the question is whether they will succeed.  This chapter 

will highlight a number of factors that can and will influence the success or failure of 

electronic information system implementations. 

 

2.3 Successes and failures of electronic health information systems 

 

Research undertaken to investigate the determinants of a successful implementation of 

a clinical information system in health organisations has identified numerous factors or 

attributes which have led to their success and failure39.  Some attempts have been 

made to organise these factors and attributes into frameworks.  Many authors have not 

presented their findings in this manner, but have instead provided an array or list of 

information within their publications that need to be carefully read to extract all the 
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relevant details.  Even then, some authors have focussed on certain aspects of the 

implementation and not all of the attributes of the implementation required for success.  

Also lacking in the literature are failed implementations.  No one wants to hear about 

nor report failures, and this represents a publication bias. 

 

By providing a comprehensive framework, implementers of clinical information systems 

can use this tool to understand attributes and how these relate to each other.  Health 

facilities will then be able to apply the framework and improve the likelihood of 

implementing clinical systems successfully. It has been established that there is a 

direct correlation between the quality of an implementation strategy and the outcomes 

delivered77. 

 

The reasons for the lack of progress in implementing in particular electronic medical 

records are not yet well understood, nor are they well defined78, 79.  Some of the 

reasons proposed for the failure of electronic medical record implementations include a 

lack of adequate funding and resources80, and sociological and cultural factors81.  Not 

only do these barriers affect the adoption of technology in health, but also privacy and 

safety, and a lack of information technology protocols82.  With a 28% success rate for 

information technology in healthcare facilities83 the risks associated with this low 

success rate need to be clearly identified.  It is interesting to note that acute care 

hospitals caring for a large number of children are more likely to adopt health 

information technology84 than their adult care counterparts. 
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It is considered important to understand what the risk factors are when implementing 

an EHIS.  These risk factors are broad and touch on many aspects of the 

implementation.  For example, Pare, et al85 and Scicotte, et al86 have developed a 

taxonomy of project risks comprising technology, human, system usability, project 

team, project, organisational, strategic/political risks.  Some of these risks may be said 

to be inter-related.  For example, the human components in the taxonomy are many.   

The human project risks includes resistance to change, staff attitudes, previous 

negative experiences with  systems and the many and varied human behaviours that 

can emerge when an EHIS is being implemented.  In addition to this, the system 

usability category is related to risks related to humans.  These include perceived ease 

of use of the system which can be directly related to staff attitudes.  In addition to these 

human factors, it could be postulated that the other categories such as the project team 

and the project itself could be drivers of negative human behaviours and therefore lead 

to an unsuccessful implementation. 

 

In Australia it is acknowledged that in smaller health facilities, such as general practice, 

electronic health information systems are more prolific than in hospital settings.   Some 

of the reasons for this may be due to adoption of the technology in a less complex 

clinical environment, less people involved, and the need to tie together clinical and 

financial systems where reimbursement for services exists, which in a small 

organisation is a rationale more directly apparent to staff than in larger more diversified 

organisations. 

 

To implement information systems successfully, there needs to be a clear 

understanding of what is meant by success.  Success may be defined as having users 

that are satisfied with the implementation and the clinical information system’s 

performance, and the on-going use of the system post implementation.  Few 
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researchers have explored the on-going use of systems past six months of 

implementation.  Therefore, successful implementation can be defined as a multi-

faceted project involving people, the organisation, the system itself and the system’s 

longevity.  Others have emphasised the need for a focus on implementation processes, 

rather than outcomes87. 

 

There is some evidence to suggest that success may be determined by organisational 

and not technical factors88-92 To introduce information technology into a health 

environment, it has been suggested that 20% is technological and 80% sociological93.  

Some attempts have been made to enumerate the critical success and risk factors in 

implementing clinical information systems38, 94.  It is clear however that there are 

additional factors in both the success and failure of implementations that have not been 

clearly articulated.  Nor have there been very successful attempts at arranging these 

factors into the structure of a theoretical framework that would show the relationship 

between success and risk factors, and how they intersect in determining the final 

outcomes.  Of note, there is another complicating issue of success factors being very 

different in various healthcare settings95. 

 

Greenhalgh, et al96 developed a tool to be applied prospectively or retrospectively with 

a number of uses, the non-adoption, abandonment, scale-up, spread, and sustainability 

(NASSS) framework.   This framework is made up of a number of domains and 

identified that where complexities existed in multiple domains these programmes rarely 

become mainstreamed96. 
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Others have reported on lessons learned from general practice health information 

system implementation in various countries97 and found that risks could be managed 

by ensuring four insulating factors (standardised terminologies, staff training, strong 

leadership and sound project management) were crucial to the success of the 

implementation.  Emphasis is also placed on the need for implementers to consider the 

socio-technical features of the work environment and how these will affect 

implementations97.  What has not been articulated is the sustainability of the 

implementation.  Many studies are do not report the evaluation of implementations past 

12 months, with some conducting no evaluation.  Therefore, the longevity of 

applications implemented is difficult to quantify. 

 

The inclusion of stakeholders at a very early stage of the implementation has been 

identified in order to reduce delay98, 99.  Panyard, et al100 identified that ‘stakeholder 

creep’ can have a negative effect on health information system implementations 

defined as ‘Not thoroughly identifying which stakeholders need to be involved and why 

before starting a project, consequently not understanding the true effort, skill sets, 

social capital, and time required to complete the project’ p20100. Ambiguity can also 

occur defining who the actual stakeholders are36.  Closely associated with stakeholder 

inclusion is ‘psychological ownership’.   Pare, et al101 demonstrated that: 

 

‘…in order to foster physicians’ adoption of a clinical information system, it is 

important to encourage and cultivate a positive attitude toward using the new 

system. In this connection, positive perception of the technology’s usefulness is 

crucial. Second, results demonstrate that psychological ownership of a POE 

system is positively associated with physicians’ perceptions of system utility and 

system user friendliness. Last, through their active involvement and 
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participation, physicians feel they have greater influence on the development 

process, thereby developing feelings of ownership toward the clinical system.’ 

(p.197). 

 

These two terms (‘stakeholder creep’ and ‘psychological ownership’) emphasize the 

need for attitudes, behaviours and other human interactions to be carefully considered 

prior to a system implementation.  These are defined as sociocultural attributes and are 

frequently sidelined and ignored by many implementers of health systems.  This 

reinforces the hypothesis that the technology is often not the main detractor or reason 

for unsuccessful implementation46, 99, 102.  It also emphasizes the need for a focus on 

workflows and processes103, management styles and factors than facilitate a successful 

implementation. 

 

Comprehensive knowledge about the level of healthcare information technology 

adoption remains limited104.  Significant financial resources need to be made available 

for health information technology to be adopted104.  It has been said that resistance 

from physicians is slowing the pace of adoption with national forces likely to be 

contributing to the slowing pace of diffusion105, 106.  Even so, clinicians have 

experienced positive effects from the use of an electronic medical record, including a 

reduction of mental workload, increased availability of information and clearer 

documentation107.  Some of the issues surrounding the adoption and diffusion of 

electronic medical records in the hospital setting are clearly outlined by Benson108 who 

articulates the reasons for low levels of adoption of electronic medical records, which 

includes organisational structure, job roles and infrastructure. 
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Issues have been identified which are detractors and barriers to the adoption of 

electronic medical records.  These include a lack of agreed-upon definition of the 

patient clinical summary, no implementation of the three major clinical ancillary 

department applications (laboratory, pharmacy and radiology), no electronic nursing 

documentation systems and even much less, electronic doctor documentation109. 

 

While the adoption of clinical information systems may be slowly increasing, larger 

scale projects such as the electronic medical record at the health facility level or 

electronic health records at a national level remain much more difficult to adopt. 

 

2.3.1 Successes – why do these happen? 

Success may be defined in many ways.  Success may be in reference to the 

process of implementation, or it may be the outcomes that have occurred post-

implementation.  For the purposes of this research a successful implementation 

is considered to be one where staff are accepting of the new system, are using 

the system to its full capacity and longevity of the system occurs.  To expand on 

this, others have developed and validated instruments to validate success such 

as Sedara, et al110.  This instrument captures the complex nature of system 

success by measuring success dimensions and using a number of measures for 

each dimension.  These dimensions included: system quality, information quality, 

individual impact and organisational impact.  Interestingly, these authors 

determined that different employment cohorts/ stakeholders (strategic, 

management and operational)  possessed different views on system success110.   
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In addition to implementation instruments to determine success, others111 have 

developed a checklist which was designed from a literature review and leads in 

facilities that have undergone system implementations.  Interestingly, these 

authors advise that the questions to be answered in the checklist could be of a 

higher priority than others depending on the context in which the implementation 

occurs111. 

Others have focussed on a single dimension of success, such as benefits, user 

satisfaction, and system quality112.  Mixed findings are also reported in literature 

reviews53 which again highlights the complexity of implementations and the lack 

of instruments to assess success.  Therefore, this research will attempt to focus 

on what is considered to be the more complex aspects, the human aspects of 

system implementations. 

Successful implementations may also be categorised into many stages, and this 

research will focus on the actual pre- implementation and implementation 

phases. 

A scoping review was undertaken to determine the scope, the volume of 

literature available, and to provide an overview of the focus113. A PubMed search 

was conducted from 1 January 2008 to 31 December 2018 using the terms 

‘information systems implementation success’ identified a total of 349 articles.  

The criterion for article selection was those articles that identified implementation 

success factors.  After review, 26 were considered relevant, and of these five 

also contained references to the barriers identified when implementing systems.  

The literature articulates the following as the main success factors identified as to 

why system implementations are successful. 

Table 2.1 summarises the success factors identified in the literature over the past 

decade. 
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Table 2.1: Health information system implementation: success factors 
• Ease of use114, 115 
• Perceived system value116 
• Organisational support68, 116-118 
• Patient safety culture119, 120 
• Clinical leadership68, 118, 120-122 
• Leadership commitment121, 123-125 
• Scenario testing120 
• Collaborative environment121, 123 
• Use of data to drive improvement123 
• Communication118, 123, 126 
• Staff empowerment117, 123 
• Patient involvement123 
• Use of case studies127 
• User attitude126 
• User participation128 
• User expertise128 
• User training118, 122, 128-131 
• Customer centred service121 
• Relationships of trust121 
• Performance metrics80, 121, 132 
• IT support121, 126, 129 
• Super-user behaviours133 
• Change management framework134 
• Quality software129, 131, 135 
• Access to hardware129 
• Quality information135 
• Organisational stability130 
• Implementation timelines130 
• Equipment availability and reliability130 
• Interoperability126 
• Assessing and redesigning workflow80, 115, 122, 126, 130 
• Dedicated project team117 
• Involvement of Medical Records staff117 
• Evidence based implementation strategy68 
• Understanding clinical workflow118 
• System pilot testing118 
• Implementation plan131 
• Phased system rollout118 
• Motivation to change131 
• Understanding financial matters122 

 

The success factors identified in Table 2.1 increase the likelihood of an 

implementation being successful on many fronts.  What this table demonstrates 

is the multi-facetted components of an implementation, and how broad and wide 

the subject matter is.  The availability of patient information, the ability to share 
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information across numerous platforms, the monitoring of prescriptions and test 

results are but a limited number of the tangible benefits of a successful 

implementation.  These are all valuable improvements when compared to a 

paper medical record, and assist with improved delivery of healthcare. 

Care should be taken when reporting that a health facility has implemented an 

electronic information system.  This may be the case, but the system’s 

functionality is often not utilised to its full potential136. 

It is anticipated that all if not most of these success factors will be identified 

through this research.  It is also anticipated that other success factors will be 

identified from a review of implementation frameworks and from the qualitative 

work to be undertaken. 

2.3.2 Failures – why do these happen? 

There are many and varied reasons why implementations fail.  Failures can be 

said to be those where a high-quality system is implemented without the required 

infrastructure surrounding the implementation, or the system was of such poor 

quality that it is not used or the implementation project was disbanded. 

This section of the chapter does not intend to identify all of the reasons for the 

failure of system implementation, but provides an overview of the main reasons 

why system implementations fail or are not as successful as they should be.  A 

PubMed search was conducted from 2008 – 2018 using the terms ‘information 

systems implementation failures’ identified 252 articles.  The criterion used to 

select articles was those articles that identified implementation failures and 

addressed what these failures were.  After review, 34 were considered relevant, 

and the five articles from the success search were included (total 39 articles).  

The literature articulates the following the main barriers identified over the past 
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decade as to why system implementations can fail.  These are summarised in 

Table 2.2. 

Table 2.2: Health information system implementations: Barriers identified 
 

• missed deadlines137 
• exceeded budgets137-139 
• poor communications6, 81, 115, 137, 139, 140 
• poor project planning115, 138, 139, 141 
• weak business case138, 139 
• lack of top management involvement and support138, 139, 142 
• lack of user involvement80, 139, 141, 143-146 
• perceived usefulness147 
• incomplete requirements141, 143 
• lack of resources80, 125, 140, 142, 143, 146, 148-154 
• unrealistic expectations143 
• changing requirements139, 143 
• technology illiteracy140, 143, 151, 153, 155-157 
• lack of attention to human and organisational aspects of  

information technology6, 139-141, 147, 152, 157-159 
• environmental context124, 132, 148, 150, 153, 160-163 
• technology characteristics80, 124, 131, 139, 140, 142, 147, 148, 151-154, 156-

158, 161, 164 
• lack of user clarity as to why the system was being 

introduced164 
• perceived benefits and incentives associated with the 

system146, 159, 164 
• lack of or inadequate training and support80, 115, 124, 125, 140, 147, 

151, 155-159, 161, 164 
• staffs’ previous exposure to failed systems164 
• possibility of system errors131, 164 
• lack of role clarity124 
• external requirements139, 140, 150, 159 
• workflow and procedural changes81, 125, 131, 140, 146, 149-151, 159 
• resistance to change131, 153, 154 
• stakeholder creep100 
• inadequate electrical power supply155 
• Super users behaviours133 
• Productivity losses or increased workloads153, 154, 156, 157 
• System failure153 
• Increased job complexity154 
• Organisational culture165 
• User attitude166 
• Inter-professional complexities81 

 

These barriers will be further explored in the following chapters. 
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2.3.3 Identification of research issues 

This research will postulate that there is a lack of application of the use of 

frameworks and or models when electronic health information systems are 

implemented.  How inclusive the frameworks or models were in regard to system 

users and whether systems were designed as speciality-specific or as a fully 

integrated system, or whether a health service-wide approach was adopted were 

considered. 

The frameworks / models which can be applied when implementing an electronic 

health information system may have a particular focus, not be all encompassing, 

nor have identified and / or included all of the attributes which will lead to a 

successful implementation.  Even if they do, can such frameworks and models be 

applied in all healthcare organisations, or does each facility require a different set 

of attributes? 

In this thesis it is postulated that most system implementations do not have any 

proven frameworks or models to guide the implementation.  It is also postulated 

that the attributes required for a successful implementation have not been well 

articulated, and that these attributes need to be clearly defined and measured in 

terms of how much of each attribute is required.  Definitions of terms used, 

particularly in regard to attributes, will allow implementers to identify exactly what 

is required.  It will be demonstrated by this research that there is a paucity of 

literature that clearly defines the attributes and levels required for a successful 

health information system implementation. 

To add rigour to research both quantitative and qualitative work should be 

undertaken to combine these methods and ensure all areas are covered167-170.  

Too frequently researchers neglect the qualitative component and rely solely on 

quantitative research171, 172.  The application of both quantitative and qualitative 
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research with mixed methods can strengthen the research, but needs to be 

undertaken with care173.  For this reason, this research provides both quantitative 

and qualitative evidence of the requirements for a successful information system 

implementation, with mixed methods. 

The impacts and benefits from the implementation of an electronic health 

information system appear to have been well articulated in the literature.  

However, in real life the success is often due to the system being of a high quality 

with appropriate implementation and change management plans in place. 

Takian174 has provided one of the first studies which has clearly identified the 

need for change management techniques to be applied for successful 

implementations.  In particular, the need for vision and, experienced and 

insightful leadership, cannot be emphasised enough.  A precursor to change 

management plans is an assessment of the change-capabilities of the 

organisation175.  Without this assessment implementations may be unsuccessful.  

Some health information system providers / vendors consider an organisational 

cultural assessment as a pre-requisite to an implementation before a commitment 

is undertaken to implement a system. 

Too frequently change management is defined for many businesses, with 

consultants, experts and others providing the key components for management 

to apply.  Without wishing to provide a detailed discussion regarding change 

management, the issue at hand is that these definitions are many and varied.  

This in itself is confusing and perhaps is a contributor to the complexities 

experienced when implementing health information systems.  All too often those 

who are not directly involved in the use of a system, or contracting out of change 

management services occurs176.  This in itself does not sit well with stakeholder 

engagement nor psychological ownership of the implementation. 
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It is postulated that the socio-cultural approach to system implementation has not 

been sufficiently explored.  There has tended to be more of a focus on the 

technical aspects of an implementation with limited or no user inclusion and buy 

in before the implementation.  Theories and approaches to system 

implementation include, but not limited to, the Theory of Diffusion of 

Innovations177, The Theory of Task-Technology fit (TTF)178, the Theory of 

Planned Behavior (TPB)179, the Technology Acceptance Model (TAM)180, and 

various other updates to TAM181-183.  These theories have attempted to explain 

user acceptance of systems, and of their intention to use the system.   Others 

have proposed that an extension of the constructs to incorporate human and 

social factors could assist in determining technology adoption. 

Socio-technical theory has been said to permeate much systems thinking, and is 

not always acknowledged as such184.  It is based on the premise that combining 

the technical capabilities and the organisation’s social aspects will address both 

the organisational and employees’ needs185.  Other researchers have adopted a 

different approach such as Callen, et al186 who applied the Cooke & Lafferty187 

organisational culture inventory and clearly demonstrated that organisational 

culture affects the attitudes of clinicians.  Others have developed their own tools 

such as the Change Governance Framework188 which includes seven dimensions 

to determine the control aspects of decision making.  The findings from this work 

has determined that an individual’s culture affects the way decisions are made, in 

particular in relation to technologically related matters. 

Socio-cultural theory is considered to be an emerging psychology theory which 

investigates the contributions society makes to an individual’s development.  

Cherry’s definition clearly articulates this when she states: 
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‘Sociocultural theory focuses not only on how adults and peers influence 

individual learning, but also on how cultural beliefs and attitudes impact 

on how instruction and learning take place.’189 

Therefore, this research will focus on the socio-cultural aspects of an 

implementation, with the view to providing the perspective of user preferences 

when a system is being implemented. 

There is limited information regarding the human behaviours that can emerge 

when systems are implemented in health care facilities.  These behaviours can 

have a facilitating effect, or conversely a detracting impact on the implementation 

itself128, 190, 191.  Implementers need to be aware of these behaviours and try to 

control these as much as possible.  That said, extreme behaviours such as those 

displayed by clinicians in an Australian state192, are difficult to control and were 

directly related to system inadequacies.  Behaviour management therefore 

becomes an important aspect of system implementation.  

The precursor to behaviour management is change management.  It is evident 

that many businesses are subjected to the digital revolution and the disruption 

this can bring193.  For this reason, implementers of systems need to be able to 

manage this change.  At the core of this is an understanding of what the change 

is, how to control it, and how to ensure successful outcomes. 
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2.4 Meaningful use 

 

To determine whether implementations have been successful, researchers need to 

evaluate their frameworks or models used.  Some have not achieved this.  This is 

because frameworks can be developed, but not be tested.  Cresswell, et al194 claim that 

there is no overarching conceptual framework in relation to health information 

technology implementation. 

 

The term ‘meaningful use’ is used in the United States health care system in relation to 

the progression from paper record systems to electronic health records195.  Tied to 

incentive payments, the definition of meaningful use included electronic prescribing, 

electronically recording key parts of the patient’s history, creating care-summary 

documents, health information exchange (between clinicians and hospitals), 

implementing at least one clinical decision support tool and automated reporting of 

quality performance195. 

 

Meaningful Use Objectives196 have been set for all eligible professionals (25 in total) 

and hospitals (23 in total) in the USA. These objectives include measures relating to 

components of the system including: over 50% of patients’ demographic data are 

recorded as structured data; Over 40% of prescriptions are transmitted electronically 

using certified EHR technology, and other measure relating to adverse events and 

other clinical events196. 
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A push for making health and clinical information electronic is to create the elusive 

nationwide electronic health record (EHR)197, 198 199, 200.  The EHR drive is propelled by 

the desire for all patient / client information to be stored on one national repository and 

be available as and when required.  This could be described as a ‘from the cradle to 

the grave health record’.   While some individuals may have electronic medical record 

systems, electronic health record systems are the goal for many governments around 

the world24, 197. 

 

The application of meaningful use objectives and the subsequent payment incentives 

that come with the adoption of electronic systems is seen as the way forward to 

improve patient care.  For example, legibility of patient data will improve, the sharing of 

health information between professionals and organisations will increase.  There will be 

more control and less duplication of the ordering of laboratory tests, medications and 

other costly health resources201. 

 

To expand on these tangible benefits, research has indicated that doctors perceive the 

use of clinical information systems improves the quality of their clinical decisions202 and 

a reduction of mental workload107.  Reminder systems, alerts and messaging are all 

useful support functions that assist the clinician in day-to-day patient management, as 

well as many other benefits30, 125, 202-204. 
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Although tangible benefits are identified, there appears to be limited knowledge about 

the clinical value of implementing electronic clinical information systems.  Clinical value 

in this context can be said to comprise: 

 

• the ability to compare medication usage by doctor 

• provision of warnings in the event of medication contraindications, 

side-effects or harmful interactions 

• development of best practice protocols 

• reduction of morbidity and mortality 

• reduction of adverse events3. 

 

Identified improved clinical outcomes for patients such as shorter lengths of stay, 

reduced readmission rates, and greater Emergency Department coordination37, are 

identified in the literature, yet many researchers do not provide any evidence that these 

are tangible benefits achieved from the implementation of an electronic health 

information system. 

 

Availability107 and accessibility205 of patient information is significantly enhanced by the 

use of information systems.  The ability to access a number of systems at any one time 

by the integration of different applications provides clinicians with a complete patient 

data repository.  Some years ago it was claimed that in the United Kingdom that such 

integration could save the National Health Service several million pounds206. 
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The availability of data for epidemiological and clinical research purposes is greatly 

enhanced by electronic systems207, 208.  The ability to report on patient morbidity and 

mortality is more timely and able to be analysed more readily than previous paper-

based systems209. 

 

2.4.1 The negative impacts:  the other side of meaningful use 

It would not be a balanced review if the negative impact of clinical information 

system implementation were not included in this review.  Due to the electronic 

medical record being described as a double-edged sword210 with errors being of 

a different nature occurring when compared to paper medical records, the 

negative impacts of implementations are presented below. 

It is well known that journal editors generally accept publications that bear good 

news, with bad news articles frequently not accepted.  Therefore, the negative 

impact variables reported in the literature are also sparse.  Yet in one study 

negative responses were the most prevalent211. Summarised below are the 

negative impacts of clinical information system implementations. 

A lack of the identification of the benefits of investing in clinical information 

systems can be in itself a reason why adoption and implementation are 

considered to be barriers204.  Harrison, et al212 and Campbell, et al213 have 

articulated with a high degree of precision via their research the unintended 

consequences of health care information technologies.  These are summarised 

as: increased workload, changes in communication patterns, persistence of 

paper, new types of errors, cognitive overload, workarounds and changes in the 

power structure.  All of these consequences indicate that the technology is not 

providing what the users require. 
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Errors in medication doses and other areas of documentation are also 

reported214, 215 and whilst not prolific in the literature, these research papers do 

exist.  One study216 demonstrated with high sensitivity that without nursing 

narrative data which was excluded from the electronic medical record, there was 

a high incidence of adverse drug events. 

Annoying alerts, system failures due to outages and backups, downtime, and 

other technical matters cause clinical staff to have little faith in systems that are 

not considered to be reliable.  Another more serious consequence of unreliable 

systems is the follow up of test results does not always occur, with abnormal test 

results ‘falling through the cracks’217. 

As previously identified cost-savings are not always presented when systems are 

implemented218.  In fact, it has been reported that due to increasing workloads, 

especially during the implementation phase, additional resources have been 

acquired to ensure success.  Looking for that bottom line cost saving may not 

eventuate and is frequently difficult to quantify94. 

Past negative experiences219 are documented in the literature, albeit a minimal 

number in comparison to the literature surrounding the benefits of implementing 

electronic information systems. 
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2.5 The way forward 

 

Due to the need to implement an information system in health facilities in a methodical 

and structured manner, it has been identified that pre-implementation and the actual 

implementation itself are fundamental to the success of the system surviving.  These 

changes to people’s work processes and their acceptance of the system have 

considerable ramifications. 

 

A detailed review and analysis of what is required in the form of communication, 

leadership styles, organisational structure, the dynamics of position and politics, to 

name a few attributes, will be undertaken.  A different style of questioning participants 

will be developed using a Discrete Choice Experiment (DCE) to establish what is 

preferred by users during an implementation.   

 

2.6 Conclusions 

 

The identification of issues and challenges when electronic health information systems 

are implemented has clearly been identified. The gaps in the literature and where are 

areas for further research, with identification of solutions to provide system 

implementers with a grounding in what the specific issues and challenges they may be 

faced with will be pursued. 
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It is proposed that further investigation and research are required in the following 

areas: 

 

• determination of more than one health discipline’s views and input into the 

implementation of health and clinical information systems.  Too frequently 

researchers focus on one or two health disciplines instead of all disciplines 

involved in the implementation. 

• increase in the focus on secondary and tertiary hospitals, and multi-disciplinary 

team use of electronic health information systems.  These are considered to be 

the more complex areas of EHIS implementations.  This is due to the variety of 

health disciplines involved, the nuances / needs of different medical/health 

specialties, and the complexities that come with larger organisations. 

• determination of preferences (the system itself, the culture of the organisation, 

management style in the organisation, and other attributes) that are acceptable 

in a complex, acute healthcare environment to increase the success of a 

system implementation.  Most research does not establish preferences and for 

this reason a different style of questioning was developed. 

• identification of the success factors required and clarification of what meaningful 

use is for users and potential users for the use and sustainability of an 

electronic health information system.  This research will elaborate on what is 

required for a successful implementation in an acute care healthcare setting via 

the development of a Discrete Choice Experiment (DCE). 
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It is evident that there continues to be slow market penetration of comprehensive, 

integrated electronic health information systems, particularly in large hospitals.  Whilst 

systems are being adopted, there still appears to be fragmentation and limited 

integration of systems to achieve a fully electronic repository of patient and client 

information.  One can deduce that for such a situation to be in existence around the 

world, it can therefore be stated that this is a complex matter that requires considerable 

thought, analysis, resources and planning prior to implementation. 

 

With the existence of high failure rates (up to 50% and 75% reported) and extensive 

physical and human resources required to achieve system implementation success, it 

is apparent that a considerable amount of work still needs to be undertaken prior to, 

during and after an implementation.  It is evident that this does not occur in a 

methodical and consistent manner. 

 

The following chapters of this thesis will undertake a process of identifying: 

 

1. the frameworks and models currently available which can be used to 

implement an information system (Chapter 3) 

2. the attributes which contribute to the success and failure of system 

implementations by their identification and analysis (Chapter 4) 

3. attributes articulated by interviewees which they believe contribute to the 

success and failure of system implementations (Chapter 5) 
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4. evidence required to develop a Discrete Choice Experiment as a unique 

approach to understanding what the success factors are and the 

appropriate levels required for a successful implementation (Chapter 6) 

5. the preferences by system users which are likely to occur during an 

implementation (Chapter 6). 

 

The following chapter will identify the frameworks and models (both theoretical and 

practical) which have been either proposed or applied in health services, and will also 

include a brief review of non-health frameworks and models. 
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Chapter 3 Identification and evaluation of the existing body of knowledge 
regarding the models developed for the implementation of electronic health 
information systems 
 

3.1 Introduction 

 

This chapter presents the literature review, methodology, findings and evaluation of the 

recent literature over three decades surrounding electronic health information system 

implementation models. 

 

Three objectives were formulated and are described below: 

 

Objective 1.1:  to conduct a literature review of the implementation models 

developed and / or used to implement electronic health information systems in 

various health settings. 

 

Objective 1.2:  to conduct a comprehensive review and evaluation of the 

models developed and / or used to implement electronic health information 

systems. 

 

Objective 1.3:  to undertake a review and evaluation of the models developed 

and / or used to implement non-health information systems.  These 

implementation models included only those which were used in the 

development of health implementation models. 

  



 

42 
 

This chapter also includes definitions developed, the methodologies applied, the results 

from the review and evaluation of the literature, an analysis of the models identified, 

and a discussion of the findings. 

 

The literature was explored and evaluated for the existence of models developed or 

applied when electronic health information systems are implemented.  This research 

identified a number of health implementation models spanning three decades, and 

presents a comprehensive review and analysis of the literature. 

  

The overall aim was to evaluate previously developed implementation models, their 

complexity, content and use in healthcare, and to identify which implementation models 

have been applied and are successful in health and other non-health organisations. 

 

It was identified in the review of literature that some implementation models were 

lacking in detailed information surrounding their development and other features of the 

models.  However, sufficient data were available to undertake an evaluation of the 

implementation models identified. 

 

In particular these implementation models were assessed for details of; 

 

• where they were derived from 

• whether they were applied or conceptual 

• their classification into type of implementation model 

• whether others had used or modified the model 

• sample sizes of those models which had been applied 

• the participants involved in the implementation 

• which electronic health information systems had been implemented 
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• whether cost savings had been identified 

• the impact or benefits identified 

• the primary country of origin. 

 

The literature review and analysis conducted were presented at the Australian National 

Health Informatics Conference (HIC 2012), with the full reference being: 

 

Logan, J. (2012). Electronic health information system implementation models - a 

review. Australian National Health Informatics Conference (HIC 2012). Sydney, 

NSW, IOS Press. 178: 117-123. 

 

The full paper is attached as Appendix 3.1 and is an abridged version of the work 

undertaken for this chapter. 

 

This chapter provides the following: 

 

• the definitions developed for this research 

• the methodologies applied 

• a review of the literature 

• categorisation of the models 

• classification of models into type 

• results 

• discussion of the findings 

• analysis of all models identified. 
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3.2 ‘Model’ defined 

 

While some authors have represented their models diagrammatically to allow 

visualisation of the concept, phenomenon, relationship, structure or system of their 

work in relation to the real world, others have provided only a list of the characteristics 

surveyed or included in their project or research, or provided a discussion only in their 

published material. 

 

Due to the inconsistencies found in relation to what a model was in the literature, a 

clear definition was required in order to rigorously categorise models, their attributes 

and resulting behaviours.  The attributes and behaviours are presented in Chapter 4 of 

this thesis. 

 

A model can be postulated to be a construct containing various conceptual elements 

frequently used to represent a system which allows for the investigation of its 

properties and prediction of future interaction.  The formulation of the construct to be 

used in this thesis was undertaken as part of this literature analysis.  This was 

considered to be important as not all authors and researchers defined their work (or 

construct) consistently in the published literature.  At times, other terms such as 

“framework” were used, or no descriptor was used. 

 

Considerable variation was also observed in the content or properties of the ‘models’ 

described in the literature.  These properties are described in different ways in the 

literature ranging from being termed characteristics, attributes, variables or other similar 

terms.  Therefore, the definition of the construct ‘model’ developed for use in this thesis 

explicitly states the nomenclature and hierarchy of the properties of a model. 
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To be consistent for the purposes of this research the definition of a model will be: 

 

‘Representation mostly via a schematic diagram of a system, 

hypothesis, or phenomenon which will describe known and 

potentially unknown factors to be used for further analysis and 

review of  attributes of the factors identified and any resulting 

behaviours.’ 

 

The following section of this thesis will describe the research methodology undertaken 

to identify the implementation models in the literature. 

 

3.3 Methodology 

 

The methodology for capture of the models identified in the literature involved a 

literature review and searches for material published by particular authors known in this 

field of research. 

 

3.3.1 Search strategy 

A systematic, comprehensive literature review was undertaken to capture models 

previously developed and applied when clinical information systems have been 

implemented within the health setting.  The search strategy included published 

material from 1980 to the end of 2010.  Any subsequently published relevant 

literature where further models were identified will be included in later chapters of 

this thesis. 



 

46 
 

The search strategy adopted involved searching databases which were on-line 

public bibliographic databases including Medline® (Ovid), Embase® (Ovid), 

CINAHL® (Ebsco), Health Business Elite (Ebsco), and AustHEALTH.  Only 

material published in English was included in this review from all sources. 

The search used the following Boolean key words and phrases comprising three 

sets: 

Set 1:  Medical Record or Medical Records; 

Computerized or Electronic Health Records; 

Medical Records Department, Hospital; 

Health Informatics; 

Medical Informatics; 

Electronic medical record or electronic health record or electronic 

patient record; 

Health information system or clinical information system or 

medical information system or patient record system; 

Hospital Information Systems; 

EHR or EMR or EPR. 

Set 2:  Framework; 

    Model 

Set 3:   Implement; 

     Adopt. 

These terms were modified for each database according to the terms acceptable 

for the equivalent search to be conducted.  Figure 3.1 details the literature search 

strategy in flowchart format displaying how the literature was identified and 

analysed, and how the models were selected for review. 
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Figure 3.1: Flowchart of the literature review strategy used to identify electronic 

health information system models 
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Articles were screened to determine if a framework or model was presented, and 

if these were conceptual, theoretical or practical.  If included in the article it was 

assessed as appropriate for inclusion.  Those articles where no framework or 

model was presented these were excluded for further analysis. 

Additionally, author searches were conducted for those names which are well 

recognised in the literature.  Also, significant unpublished studies and/or those 

with negative results not identified via the outlined search strategy above were 

identified by the screening of reference lists from the previously identified 

literature.  These were limited in number and totalled four articles. 

3.3.2 Evaluation strategy 

Once the literature search was completed the evaluation of the models under 

review was undertaken. Their complexity, their content and their application in 

healthcare were reviewed.  This work was undertaken by one researcher.  Those 

articles which provided a model / framework for implementation of an EHIS were 

selected as suitable for inclusion. 

The evaluation was undertaken by determination of the source of the derivation of 

the models, and the models were categorised into two basic categories health 

and non-health.  The models were then classified into two further categories of 

conceptual and applied.  Further categorisation was undertaken according to type 

of model (socio-technical, individual/behavioural or success). 

Further analysis included whether others had applied the model (in the original 

format or modified), who the participants were in the application of the model, the 

system implemented and whether cost-savings and benefits were inclusive in the 

model. 

The derivation of models was undertaken to assess whether previously 

developed models were used and / or modified to create another model, or 

whether the author/s had created a model as an original piece of work.  
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Categorisation of the identified implementation models is detailed in the next 

sections of this chapter. 

The evaluation was undertaken in this manner to articulate the models in a 

manner that explained their derivation, scope and rigour.   

3.3.3 Categorisation of models 

Of the models identified for review these were classified according to their 

derivation organisationally as non-health implementation models and health 

implementation models.  The separating out of the health and non-health models 

regarding the attributes and behaviours was to distinguish if health models had 

more rigour, and to determine if these models had been developed and applied 

more than the non-health models.  This was undertaken to establish if the more 

established non-health models were a foundation for health models, and if there 

was a different focus on the attributes and behaviours identified in the 

frameworks / models. 

The non-health implementation models were initially identified from the review of 

health implementation model.  These non-health models were defined as those 

developed for other organisations, not related to health, hospitals or associated 

health organisations, which had been used in part, modified or adapted to create 

a health implementation model. 

The health implementation models were categorised as those that have taken 

from the non-health arena, or adapted a non-health model and either 

conceptualised the model or applied it in a health-related organisation, or where 

a new model was developed not using any previously developed model. 

The derivation and origin of the health implementation models is presented in a 

comprehensive and details analysis of these models in later sections of this 

chapter. 



 

50 
 

3.3.4 Conceptual and applied models 

All models reviewed were further classified as either conceptual or applied. 

Conceptual models are defined as those which had not been applied in the field 

nor evaluated.  These models were frequently described as conceptual by the 

author/s in the published literature.  This made the classification of these models 

much easier.  However, where the model was not described as conceptual, a 

review of the paper itself was undertaken to establish if the model had been 

tested or applied.  Where there was no inclusion of any testing or application of 

the model, it was then classified as conceptual. 

Applied models are defined as those which have been applied or tested in the 

field, and perhaps evaluated.  These models were also frequently described as 

applied by the authors. 

3.3.5 Types of Models 

 
The models were then categorised further according to three types which 

included socio-technical, individual/behavioural, or success models. 

3.3.5.1 Socio-technical models 

The term ‘socio-technical model’ is defined as those that consider 

people, technology and the task. ‘Socio-technical systems’220 is an 

organisational development term and is a theory about the social 

aspects of people, society and technical aspects of organizational 

structure and its processes.  Socio-technical models in the context of 

this research are defined as ‘the inter-relatedness of the social and 

technical aspects of the electronic health information system with the 

user’. 

http://en.wikipedia.org/wiki/People
http://en.wikipedia.org/wiki/Society
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Of the models reviewed and analysed, the classification of a model as a 

socio-technical required it to include human and technical components, 

with consideration of how these were inter-related.  Mostly the author/s 

described their model as socio-technical, and where they did not, the 

definition above was applied to establish its classification. 

3.3.5.2 Individual / behavioural models 

Individual / behavioural models are those that considered intention to 

use and actual system usage by individuals. In psychology, the theory 

which links attitude and behaviour is the Theory of Planned Behavior179.  

Although Theory of Planned Behaviour is not discussed in this thesis it 

is mentioned here as it is one of the most applied theories. 

3.3.5.3 Success models 

The third category, success models are those models categorised as 

those that ‘identified the benefits, user satisfaction and incorporated an 

assessment of the quality aspects of the implementation’.  These were 

in the main described by authors as success models, and where they 

were not described as such, the above definition was applied. 

 

3.4 Results 

 

A total of twenty-one health and five non-health models, or articles containing sufficient 

detail to be deemed acceptable as fitting the definition of a model, were identified for 

review and evaluation.  These models and articles were selected due to their historical 

background, how these related to current day models and those models which were 

conceptualised or applied for or in health care organisations. 
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A review and evaluation of the models developed and/or used to implement electronic 

health information systems is presented in the following sections of this chapter.  A 

number of models were identified and described, with a description of these models 

comprehensively analysed in section 3.5 of this chapter.  An overview of the issues 

identified is provided with recommendations offered for further research into this 

complex topic.  

 

Of a total of twenty six implementation models identified five were classified as non-

health implementation models.  Non-health implementation models were selected 

because of their frequency of use and the modifications made to these models by 

those developing health implementation models.  The intent of the inclusion of these 

models is to provide background information and understanding in the development of 

models for those conceptualised or applied for or in health settings. 

 

Twenty-one of the models were classified as health implementation models.  These 

models were specifically developed for the implementation of electronic health 

information systems. 

 

All models identified (health and non-health) were included for review based on the 

definition of a model provided previously.  There were however two exceptions. 

 

Firstly, Ovretveit, et al’s Initial EMR Implementation Theory221 was included due to their 

identification and inclusion of a new attribute, ‘change capability’.  The second 

exception not strictly fit the definition of a model was Ludwick and Doucette’s Insulating 

and Risk Factors97.  However, there was sufficient detail provided to warrant its 

inclusion in this research.  The inclusion of these two works in this review and analysis 

was due to the content of the researchers’ work and the value they contributed to this 

research. 
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Of all the models identified the countries where these models were primarily developed 

and/or applied included the United States (three non-health; eight health), United 

Kingdom (two both health), Canada (one non-health; four health), Germany (one 

health), New Zealand (one health), Hong Kong (one health), Australia (three health), 

Malaysia (one health) and Sweden (one health).  Each model and the characteristics of 

each are discussed in the following sections of this chapter. 

 

From a detailed review of a total of twenty-one health models that had either been 

applied in health care organisations, or were still at the conceptual stage, it was 

apparent that there is great diversity in researchers’ approaches to the development, 

creation, application and evaluation of implementation models. 

 

The following sections of this chapter present an analysis of the scope of each model 

defined by the attributes which were identified and included in the model.  The setting 

each model referred to or was applied to is also identified and analysed.  How the 

models were developed and created is also described. 

 

To gain an understanding of how models were created, developed and / or applied the 

following sections provide a review of the scope and contents of the models and how 

these were categorised. 

 

3.4.1 Description of models 

There was a number of implementation models applied in health that were 

developed from others’ research which were often taken from other disciplines.  

These models included those from business, human development, behavioural 

sciences, psychology, sociology and various other disciplines.  These models 
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were classified as ‘non-health implementation models’ and totalled five of the 

twenty-six reviewed. 

Of the five non-health models these were clearly identified and described, a 

description of the contents analysed, and how they were represented to have 

meaning.  The same analysis and evaluation of the contents of the models was 

undertaken as that described above for the health models. The non-health 

models were comprehensive, and frequently provided more detail than a number 

of the health implementation models. 

The non-health implementation models reviewed are those shown in Table 3.1. 
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Table 3.1:  Models reviewed and categorised as non-health 
 

Non- Health Model Author/s Setting applied in 

DeLone and McLean 

Updated IS Success 

Model 

Delone and 

McLean222 

Mainly IT workplaces and has 

been modified for use in 

health settings  

(five models incorporating this 

model were reviewed in this 

chapter) 

TAM (Technology 

Acceptance Model) 

Davis17 Mainly IT workplaces and has 

been modified for use in 

health settings 

(six models incorporating this 

model were reviewed in this 

chapter) 

Task-Technology Fit 

Model 

Goodhue & 

Thompson178 

Mainly IT workplaces and has 

been used in a health setting  

(one model incorporating this 

model was reviewed in this 

chapter) 

Benefits Evaluation 

Framework 

 

Infoway223 Mainly IT workplaces and has 

been used in a health setting  

(one model incorporating this 

model was reviewed in this 

chapter) 

TAM3 

 

Ventakesh, 

et al183 

Mainly IT workplaces and has 

been used in a health setting 

(one reviewed in this chapter) 
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All of the non-health models listed above have provided a foundation for others to 

modify and subsequently were developed into a new or modified model which 

was then applied in a health-related workplace.  These are discussed in the 

following sections of this chapter. 

3.4.2 Conceptual and applied models 

Of the twenty-six models reviewed, nine were classified as conceptual and these 

were all health-related models.  At a later date three of the conceptual models 

were modified by other researchers and then applied in a health-related 

workplace.  The three conceptual models applied by others were the Staggers 

and Parks Computer Interaction Framework224, the Vishwanath and Scamurra 

Empirical Model225 and the Ludwick and Doucette Insulating Risk Factors97. 

Seventeen of the twenty-six models were categorised as applied.  Twelve of the 

seventeen applied implementation models were classified as health 

implementation models.  All of the non-health models (five) had been applied in 

the field.  If their application was not undertaken at the time of their creation, then 

this was undertaken by others at a later date. 

3.4.3 Socio-Technical, Individual / Behavioural and Success Models 

The models were further categorised according to type of model (socio—

technical, behavioural and success). 

The majority of models reviewed were classified as socio-technical (seventeen of 

the twenty-one health models) and one non-health model.  Goodhue and 

Thompson’s Task Technology Fit Model178 was the only non-health 

implementation model classified as a socio-technical model.  Socio-technical was 

the most frequently reported in this category of implementation models in the 

literature.  
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There were two individual/behavioural health implementation models (Staggers 

and Parks224 and Kukafka226) and two non-health implementation models (Davis17 

and Ventakesh, et al183). 

Four models were categorised as ‘success’ implementation models.  Delone and 

McLean222 and Infoway223 in the non-health implementation models category, and 

Lorenzi, et al227  and Garcia-Smith228 were the two health implementation models 

in this category. 

Appendix 3.2 provides details of the categorisation of models and other features 

described in this chapter in Table 3.3. 

3.4.4 Frequency of model use or application 

Of interest for the purposes of this literature review and evaluation were the 

health implementation models which had been applied on more than one 

occasion by different researchers, whether in the original format or whether the 

model had been modified, and then applied.   

A total of eight health implementation models were applied or modified by others.  

This included Staggers and Parks Computer Interaction Framework224, Chau, et 

al’s Framework for Technology Acceptance by Individual Professionals229, 

Kukafka, et al’s IT Implementation Framework226, Greenhalgh, et al’s Conceptual 

Model63, Ammenwerth, et al’s FITT Framework230, Vishwanath and Scamurra’s 

Empirical Model225, Callen, et al’s Contextual Implementation Model231, and 

Ludwick and Doucette’s Insulating and Risk Factors97. 

Three of the five non-health implementation models reviewed had also been 

used or modified by others.  These were Davis’ Technology Acceptance Model17, 

Goodhue and Thompson’s Task-Technology-Fit Model178 and Delone and 

McLean’s Modified IS Success Model222. 
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In most instances the application or modification of the health implementation 

models occurred only once.  Alternatively, the three non-health implementation 

models applied or modified by others had been reported to be used numerous 

times. 

3.4.5 Participants 

Of the twelve applied health implementation models eight reported the 

participants surveyed when the implementation model was evaluated.  It was 

either unclear or not documented in the articles reviewed for the remaining four 

health implementation models. 

Of the five non-health applied implementation models details were lacking 

regarding details of the participants in the articles reviewed.  However, it is 

acknowledged that others applying these implementation models will have 

reported participants.  These studies were not pursued for the purposes of this 

research. 

For the applied health implementation models, four staff groupings were 

surveyed as participants in the evaluation of a system implemented via an 

implementation model (doctors and midwives or nurses, occupational therapists 

and information technology (IT) staff).  IT staff and occupational therapists were 

included only once in separate evaluation studies225, 232. 

For the remaining applied health implementation models, the participants were 

either not documented, or it was unclear who the participants were in the article 

reviewed.  As the evaluation was documented it is considered to be an oversight 

that the participants were not identified in the literature reviewed. 

While the inclusion of limited health disciplines may be postulated to be specific 

to the system being evaluated, in reality electronic health information systems are 

used by different groups of health professionals.  Also, the categories of staff 

using a system may not always be clinical.  Clerical and administrative staff 
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including information systems / technology staff are involved with the system in 

varying degrees.  However, predominantly users of the systems appear to have 

been only those included for system evaluation.  Only one evaluation included 

information technology staff225. 

3.4.6 Sample sizes 

Of the applied health implementation models reviewed and analysed, the sample 

sizes ranged from six to seven hundred and ninety one participants where data 

collected were reviewed and reported. 

The sample size was not reported for four of the applied health implementation 

models (Greenhalgh, et al233, Heeks9, Ammenwerth, et al230, and Callen, et al231).  

These details may have been provided at a later date in further publications, but 

these were not pursued for the purposes of this chapter. 

3.4.7 Systems implemented 

Various electronic health information systems were implemented via the applied 

implementation models.  A total of eight health systems were implemented via a 

health implementation model.  These are shown in Table 3.2. 
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Table 3.2:  Health systems implemented using an implementation model 
 

Electronic health 

information system 

Number Reference 

Computerised Physician 

Order Entry 

2 Pare, et al101 

Callen, et al231 

Telemedicine 1 Chau, et al229 

Nursing documentation 2 Ammenwerth, et al230 

Su, et al234 

Colonoscopy 1 Heeks9 

Fundus imaging 1 Yusof, et al235 

Various, not specified 1 Schaper and Pervan236 

 

None of these information systems could be classified as health service-wide.  

These systems are all classified as small, focussed systems and were not utilised 

by different categories of health professionals.  No system specifications were 

included in any of the literature reviewed. 

3.4.8 Benefits 

The Delone and McLean IS Success Model222 was the only non-health model 

which included any benefits in their implementation model. 

Of the health implementation models benefits three included benefits in their 

model and included Garcia-Smith’s Clinical Information System Success 

Model228, Lau’s Clinical Adoption Framework237 and Su, et al’s Evaluation 

Framework234. 
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The benefits identified were: 

• Job performance228 

• Quality – includes patient care and patient safety, and the  

      appropriateness/effectiveness of health outcomes.237 

•       Access – provider/patient participation and availability / access to 

      services237 

• Productivity – care coordination, efficiency and net cost234, 237. 

3.4.9 Cost savings 

Cost savings could be considered the most controversial and least reported of 

the benefits of an electronic health information system via an implementation 

model. 

Many researchers have reported cost savings, yet few were able to quantify the 

savings.  Frequently cost savings were reported in the literature as projections, 

with limited reporting of actual and real savings. 

Claims such as ‘The adoption of interoperable EMR systems could produce 

efficiency and safety savings of $142 - $371 billion’38 are based on speculation, 

reviews of the literature, and this is no more than a projection.  These 

researchers acknowledge that ‘It is not known what changes should or will take 

place after widespread EMR system adoption …’38.  Therefore, this reinforces the 

claim that minimal research has been conducted in this field.  This may also be 

attributable to the relatively small number of electronic medical record systems 

implemented and reported in the scientific literature. 

Whilst the above quotations are specific to electronic medical records, the same 

can be said about most of the electronic health information system 

implementations.  It is therefore concluded that limited research including the 

quantification of cost-savings is identifiable in the literature. 
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Of the health implementation models reviewed in this chapter, only one 

(Ovrertveit, et al175) mentioned cost savings.  These cost-savings were in the 

form of vague estimations of savings and could not be considered to be definite 

cost-savings.  No demonstrable cost savings could therefore be identified in any 

of the health implementation models reviewed. 

3.4.10 Actual system usage 

The actual use of the electronic health information system was infrequently and 

poorly reported in the literature by the authors of the health implementation 

models.  The next chapter will articulate this as a behaviour and provide a 

comprehensive analysis of actual use and its relationship to the attributes 

identified in the implementation models. 

Frequently only an assumption could be made from what was reported in some of 

the literature.  That is, 100% of the unit or persons in the department were using 

the system.  The sustainability of the system, and follow up of the 

implementations infrequently occurred after six months post implementation. 

What is considered to be of value is the reporting of the life of an electronic health 

information system.  That is, if the system is able to be sustained over a period of 

time, or if it failed after twelve or more months, and what was being used if a 

system had failed.  With high failure rates when implementing health information 

systems, such features of an implementation could be considered significant and 

will be discussed in subsequent chapters of this thesis. 

3.4.11 Patient / Client care 

All of the benefits of an electronic health information system highlighted in 

chapter 2 of this thesis are all contributors to improved patient care.  The gains 

for patient care and from patient involvement in the implementation of electronic 

health information systems are scantily reported in the implementation models 

literature.   
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Although the gains from the inclusion of the patient / client and the benefits also 

for the patient / client care are reported elsewhere in the general literature, such 

limited consideration of the patient in the implementation of electronic health 

information systems is very obvious from the literature review and the evaluation 

of health implementation models. 

Holroyd-Leduc, et al’s238 systematic review of the evidence supports the claim 

that only a few studies have focused on health-related outcomes.  Therefore, the 

gain for patient / client care and patient / client inclusion in such projects appears 

to be low on the list of evaluative properties by many researchers in health.   

 

3.5 Analysis of the models 

 

To determine how and where implementation models were derived and developed the 

identified models were grouped into six categories according to their origin and 

derivation.  Figure 3.2 at the end of this section of the chapter graphically represents 

the origin and derivation of the health implementation models. 

 

To further understand the development and creation of health implementation models, 

the following section of this chapter will provide details of these models and how these 

relate to each other.  

 

  



 

64 
 

The models were grouped into six categories: 

 

1. Technology Acceptance Model 

2. IS Success Model 

3. Diffusion of Innovation Theory 

4. PRECEDE/PROCEDE Model 

5. Task-Technology Fit Model 

6. Original models, those not derived from other pre-existing models. 

 

Each of these categories will be presented in the following sections of this chapter. 

 

3.5.1 Technology Acceptance Model category 

The Technology Acceptance Model (TAM)239 appears to be the most applied and 

revised model in the health literature.  Handy, et al’s revised model240 included 

three more components to the TAM (individual, system and organisational 

characteristics).  Pare, et al’s101 further modification of TAM saw the introduction 

of ‘psychological ownership’ as an attribute into their model.  Chau, et al229 also 

used the Technology Acceptance Model as part of the foundation for their 

Revised Framework for Technology Acceptance by Individual Professions.    

There are models such as Callen, et al’s241 Contextual Implementation Model241 

where there is no acknowledgement of the application or modification of any 

previously developed models.  However, on analysis of this model it appears that 

there are similarities with Chau, et al’s229 work.  Similar terminology is used to 

Chau, et al’s229 model with context being the main areas of investigation by both 

research groups.  More recently, further development of Chau, et al’s model 

resulted in the creation of the Schaper and Pervan Research Model232.  Schaper 

and Pervan also incorporated the Unified Theory of Acceptance and Use of 
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Technology Model (UTAUT)182 developed by Ventakesh, et al.  In 2008 further 

work by Ventakesh, el al242 saw the further development of the Technology 

Acceptance Model in the creation of TAM3183, its origin being the Technology 

Acceptance Model.17  Garcia-Smith’s Clinical Information System Success Model 

(CISSM)228 incorporated TAM17, UTAUT182 and Delone and McLean’s Is Success 

Model222 and is the only health model to incorporate these two non-health models 

to develop a health implementation model. 

3.5.2 IS Success Model category 

Delone and McLean modified their own IS Success Model222 ten years after its 

creation.  This model was applied by others mainly in non-health organisations.  

The Benefits Evaluation Framework223 is an adaptation of the Delone and 

McLean model222, and from this the Clinical Adoption Framework234 was 

developed.  The Human, Organization and Technology-Fit Factors235 was also 

modelled on the IS Success Model222. 

3.5.3 Diffusion of Innovation Theory category 

The theory considered to be one of the best known theories on the diffusion of 

innovations is Roger’s Diffusion of Innovation Theory177.  First published in 1962 

this field of behavioural science research was used to create Greenhalgh, et al’s 

model233.  This model can be considered to be one of the most comprehensive of 

the models reviewed.  Roger’s Diffusion of Innovation Theory was also applied to 

create Lorenzi, et al’s Success Factor Profile227 and Keshavjee, et al’s 

Overarching Framework243. 
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3.5.4 PRECEDE/PROCEED category 

Taken from a health discipline the PRECEDE/PROCEED244 conceptual 

framework was formulated from the health promotion discipline and was adapted 

to create Kukafka, et al’s IT Implementation Framework226.  These researchers 

did not apply nor evaluate their framework.  However, the framework was 

modified and applied by Sward, et al245, and also applied in the original format by 

Sorensen, et al246. 

3.5.5 Task-Technology Fit Model category 

The Task Technology-Fit Model178 developed by Goodhue and Thompson was 

modified by Ammenwerth, et al247 to create the Fit between Individual, Task and 

Technology Framework (FITT), which was also applied in its original format by 

Tsiknakis, et al248. 

3.5.6 Original models category 

This category of models is the most original.  All of the following models were 

developed with no reported links or references to other models.  In other words, 

the following authors developed their own models as an original piece of work.  A 

total of seven health models were categorised as original models. 

Heeks9 like Callen, et al241 made no acknowledgement of the modification of any 

other models or models when developing the Design-Reality Gaps model.  

Equally, Ovretveit, et al221 created their own list of factors considered to be 

important for successful electronic health information system implementation with 

no mention of others’ models or frameworks.  Saleem, et al249 developed their 

Framework for the Human Factors again with no mention of using others’ models.  

The Penta-Stage Model developed by Bali, et al250 identified the critical states 

required for successful electronic patient record implementation.  These were 

classified into five stages with a focus on the user.  Staggers, et al’s development 
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of the Nurse-Computer Interaction Framework224 was created from collaboration 

between nursing informatics and developmental psychology.  Vishwanath and 

Scamurra’s Empirical Model225 was developed from the expertise of a group of 

physicians and employed concept mapping.  Ludwick and Doucette97 have 

acknowledged that their identification of risk, insulating and fit factors were taken 

from the literature, but have not specifically mentioned any other’s previously 

developed models. 

Figure 3.2 summarises the origin of the derivation and development of 

implementation models and their categorisation. 
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Figure 3.2: Derivation of information system implementation models, health and non-health
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3.6 Discussion 

 

This review and evaluation of electronic health information systems implementation 

models literature published over the last three decades has identified all of the health 

and non-health implementation models which have made a contribution to this 

research area.   

 

Also identified in this review and evaluation are those non-health implementation 

models which have been used by health researchers to develop a new or modified 

health implementation model.  While these non-health implementation models are 

considered to be well established and used by others, there is no consistency in the 

majority of the implementation models developed and applied. 

 

The health implementation models reviewed and evaluated have revealed that there is 

also no consistent approach in the development of health models nor in their 

application.  A limited number of health implementation models were used and applied 

by other researchers.  The conclusion that can be drawn from this is that either the 

models are not considered rigorous enough for others to apply, or others believe that 

other considerations or attributes should be included to suit the purposes of electronic 

health information system implementations. 

 

Another consideration is that whilst there has been limited application and repeatability 

of most of the health implementation models, there is a strong possibility that 

implementations are occurring with no application of an implementation model at all. 
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While the development and application of a number of health implementation models 

has drawn from the non-health models, a number of health models have not applied or 

used any other existing implementation models in their creation.  The majority of these 

health models were created in the past 10 years.  Considering that the number of 

models considered to be originals was one third of the total number this may suggest a 

recent trend.  Or, this may indicate that the existing implementation models are either 

inadequate or unsuitable to apply for more recent implementations.  None of the 

authors of the original implementation models articulated why they created a ‘new’ 

model.  

 

To conclude this section of the chapter, a few other significant points regarding the 

reviewed and analysed health implementation models are worth noting. 

 

The most comprehensive model of those reviewed is that created and applied by 

Keshavjee, et al47.  Eight existing models were combined to create a pre-

implementation, implementation and post-implementation framework.  This model has 

incorporated the greatest diversity by using others’ models and those from different 

disciplines, not only information science and technology.  Keshavjee, et al’s 

framework47 has been applied the most number of times of all the frameworks or 

models reviewed in this thesis.  Even though this model has been applied in a number 

of health settings, these are mostly in one country, Canada. 

 

This evaluation and analysis of health and non-health models has identified that limited 

scope exists in regard to the development and application of health implementation 

models, and that there is a requirement for further work in this area.  Any future 

research should consider including all categories of staff involved in an implementation 

to include the many health professionals from different disciplines who are and will be 

using, either directly or indirectly, electronic health information systems. 
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The incorporation of human factors in any implementation framework is considered to 

be paramount to the success of the implementation. Too often these frameworks have 

limited the focus of the framework to the more technological and system aspects of an 

implementation.  The taxonomy of risk factors85, 86 and Chapter 2 tables 2.1 and 2.2 

have highlighted the implementation success factors and barriers which contain a 

considerable component of human factors. The inclusion of the patient / client in any 

further development of electronic health information system implementation models 

was also lacking in the literature reviewed and should be considered in the 

development of any future models. 

 

3.7 Conclusion 

 

This chapter has provided a comprehensive evaluation of the health implementation 

models over the past three decades.  Their categorisation, classification and analysis 

provided the foundation for further categorisation, classification and comprehensive 

analysis of their contents using the same methodologies.  With the implementation 

models now identified and analysed, further evaluation was undertaken to identify and 

analyse the variables and factors (referred to as attributes) and behaviours included in 

the reviewed implementation models.  These attributes and behaviours are identified 

and comprehensively evaluated in Chapter 4. 
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Appendix 3.2:  Summary of Implementation Models Identified and Reviewed (Health 

and Non-Health) 
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Table 3.3: Summary of implementation models identified and reviewed (Health and Non-Health) 
 

 
Author/s 

 
Year 

 
Model 

 
Health 
model 

 
Applied 

 
Concept 

 
Socio-
technical 

 
Individual / 
Behavioural 

 
Success 

 
Others 
used or 
modified 

 
Author 

developed 
attributes 

 
Included 
benefits 

 
Sample 

Size 

 
Participants 

 
System 

 
Cost 

savings 

 
Primary 
Country 
of Origin 

Davis 1993 Technology Acceptance 
Model 
(TAM)17 

   Y  Y Y  112 Various n/a  USA 

Goodhue & 
Thompson 

1995 Task-
Technology-Fit 
Model (TTF)178 

 Y  Y   Y Y  unknown Not 
documented 

n/a  USA 

Delone & 
McLean 

2003 Modified IS 
Success 
Model222 

 Y    Y Y Y Y various Various n/a  USA 

Inforway 2006 Benefits 
Evaluation 
Framework223 

 Y    Y    unknown Not 
established 

n/a  Canada 

Venkatesh, et 
al 

2008 TAM3183  Y   Y   √  various Various n/a  USA 

Staggers and 
Parks 

1993 Staggers & 
Parks Nurse-
Computer 
Interaction 
Framework224 

Y  Y  Y  Y Y  n/a n/a n/a  USA 

Handy, et al 2001 Revised Model 
of User 
Acceptance240 

Y Y  Y    Y  167 Doctors & 
midwives 

n/a  New 
Zealand 

Chau, et al 2002 Framework for 
Technology 
Acceptance by 
Individual 
Professionals 
(RFTAIP)229 

Y Y  Y   Y   397 Doctors Telemedicine  Hong 
Kong 

Kukafka 2003 IT 
Implementation 
Framework226 

Y  Y  Y  Y Y  n/a n/a n/a  USA 

Greenhalgh, 
et al 

2004 Conceptual 
Model63 

Y Y  Y   Y   unknown Not 
documented 

n/a  UK 

Lorenzi, et al 2004 Success 
Factor 
Profile227 

Y  Y   Y  Y  n/a n/a n/a  USA 

Heeks 2005 Design-Reality 
Gaps Model9 

Y Y  Y    Y  unknown Unsure Colonoscopy  UK 

Pare, et al 2006 Theoretical 
Model101 

Y Y  Y    Y  91 Doctors CPOE  Canada 

Ammenwerth, 
et al 

2006 FITT 
Framework247 

Y Y  Y   Y Y  unknown Nurses Nursing 
documentation 

 Germany 

Keshavjee, et 
al 

2006 Overarching 
Framework47 

Y Y  Y      various n/a Various not 
specified 

 Canada 
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Garcia-Smith 2007 Clinical 
Information 
System 
Success 
Model228 

Y Y    Y   Y 234 Nurses ?  USA 

Ovretveit, et 
al 

2007 Initial EMR 
Implementation 
Theory175 

Y  Y Y      unknown Unsure n/a ? Sweden 

Schaper & 
Pervan 

2007 Research 
Model232 

Y Y  Y    Y  600 Occupational 
therapists 

Unknown  Australia 

Vishwanath & 
Scamurra 

2007 Empirical 
Model225 

Y  Y Y   Y Y  75 Physicians & 
IT staff 

n/a  USA 

Bali, et al 2008 Penta-stage 
Model250 

Y  Y Y    Y  n/a    UK/USA 

Callen, et al 2008 Contextual 
Implementation 
Model241 

Y Y  Y   Y   unknown Doctors & 
nurses 

CPOE  Australia 

Yusof, et al 2008 HOT-Fit235 Y Y  Y      6 Not 
documented 

Fundus 
imaging 

 Malaysia 

Lau 2009 Clinical 
Adoption 
Framework251 

Y  Y Y    Y Y n/a n/a n/a  Canada 

Ludwick & 
Ducette 

2009 Insulating & 
Risk Factors97 

Y  Y Y   Y   n/a n/a n/a  Canada 

Saleem, et al 2009 Framework for 
the Human 
Factors249 

Y  Y Y    Y  n/a n/a n/a  USA 

Su, et al 2009 Evaluation 
Framework234 

Y Y  Y     Y 791 Nurses Nursing  Australia 
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Chapter 4 The identification and analysis of the attributes and behaviours 
from the implementation models 

 

4.1 Introduction 

 

This chapter presents the literature review, methodology, findings and evaluation of the 

recent literature published surrounding the attributes and behaviours identified in the 

implementation models reviewed in Chapter 3 of this thesis. 

 

This chapter is a continuation of Chapter 3 ‘presenting specifically the attributes and 

behaviours identified in the health implementation models evaluated in Chapter 3 of 

this thesis. 

 

The overall aim was to further evaluate the content of implementation models and to 

determine if there were any attributes and behaviours lacking in previously developed 

models. 

 

This chapter also includes the definitions developed, methodologies applied, results 

from the review and evaluation of the literature, an analysis of the attributes and 

behaviours identified and an evaluation of the attributes and behaviours, and a 

discussion of the findings and evaluations. 
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In particular the reviewed and evaluated models in Chapter 3 of this thesis were 

subjected to a detailed review of their attributes and behaviours.  This included the 

development of definitions to understand and classify the attributes and models.  The 

origin of the attributes and how these were selected was also undertaken.  Once all the 

attributes were identified, an evaluation of the level of detail provided and what 

influence the attributes had is presented.  A mapping of attributes and behaviours by 

their context provides a newly developed classification to display the findings. 

 

The attributes and behaviours identified in each of the health implementation models 

were categorised and evaluated with the results presented in the next sections of this 

chapter. 

 

4.2  ‘Attributes’ and ‘behaviours’ defined 

 
 

‘Attributes’ and ‘behaviours’ are terms that need to be defined as in the literature there 

are many descriptors used.  The term ‘attribute’ will be used throughout this review as 

the next stage of this research identified the characteristics or variables included in the 

implementation models.  The term attribute was selected as the most appropriate 

descriptor as this is the terminology used in the discrete choice experiments research 

field.  As a discrete choice experiment will be incorporated into the data collection 

instrument (to be reported in Chapter 5), this choice of terminology was deemed to be 

more appropriate.  Once the attributes are identified the levels within these attributes 

will be developed to create a discrete choice experiment which will be incorporated into 

a data collection instrument. 
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When reviewing the literature it was apparent that there was no consistency regarding 

the descriptors used to label aspects or features of the implementation being reviewed 

or investigated.  Some researchers used terms such as ‘factors’ ‘constructs’, 

‘characteristics’ and others ‘variables’.  Others used no descriptors at all.  The term 

‘constructs’ appeared in the non-health literature and because the majority of the 

articles and models reviewed were health related, the term ‘attributes’ was deemed to 

be the more appropriate descriptor to use. 

 

‘Attributes’ are generally defined as ‘an inherent characteristic’; ‘an accidental quality’; 

‘an object closely associated with or belonging to a specific person, thing, or office’; or 

‘a word ascribing a quality’252.  Synonyms include ‘affection’, ‘characteristic’, ‘criterion’, 

‘feature’, ‘quality’ and ‘trait’252. 

 

Specific to this research ‘attributes’ were defined as: 

 

“the contents and features of the implementation model described in various 

ways including the features and quality of the system, individual concerns and 

characteristics, organisational impact and benefits, and service quality.” 

 

“Behaviours” were defined as: 

 

‘actions resulting from or important in the implementation of the electronic 

health information system’.  
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The next section of this Chapter will describe the methodology. 

 

4.3  Methodology 

 
 

Attributes and resulting behaviours were extracted from journal articles, books and 

other material generated by the literature searches conducted for the implementation 

models literature review detailed in Chapter 3.  The degree to which the attributes and 

behaviours were included in the model were reported and evaluated.   

 

4.3.1 Search strategy 

The implementation models identified in Chapter 3 were used to identify the 

attributes and behaviours in each model.  Every model was dissected to 

determine every attribute and behaviour identified as components of the model.  

Health and non-health implementation models were presented separately. 

4.3.2 Evaluation strategy 

The attributes and behaviours included in the models identified in the initial 

literature search were reported by determining their frequency of occurrence, and 

the level of detail provided in the literature.  A ranking of the identified attributes 

and behaviours was undertaken by assigning each into a category depending on 

how they were defined.  The scoring scales developed for this purpose were; 

poor, average, good or very good. 

The use of statistical tests, tools and other means of validating attributes and 

behaviours were also reported.  The attributes and behaviours were classified 

and a hierarchy developed to display what had previously been reported on and 
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how these interact and relate to each other, if indeed at all.  Any relationships 

between attributes were displayed diagrammatically where possible.  These 

mappings are described and are presented in the Mapping of attributes and 

behaviours section of this chapter. 

Behaviours identified in the literature as being important in the implementation of 

electronic health information systems were also identified.  These were limited, 

as actual behaviours were only reported in the literature where actual 

implementations occurred.  That is, only those implementation models identified 

in the previous section of this chapter classified as ‘applied’ could report any 

behaviours. 

In addition to the identification of actual behaviours, when speculations and 

assumptions were made about intended behaviours these assumptions were 

identified.  Actual reported versus intended behaviours were evaluated and 

described in the context of the health professional grouping, and organisational 

setting.   

Attributes and behaviours evaluations were undertaken by reviewing the results 

reported in the literature detailing how these were applied and tested.  An 

evaluation was undertaken to assess whether the attributes and any resulting 

behaviours were defined; if these were defined, how these were defined; and 

whether consistency of use existed and was also evaluated.  This evaluation 

included a rating of the definitions; whether there were any scales or levels within 

the attributes and behaviours; classification of attributes and behaviours by 

authors; and how the attributes and behaviours were measured and analysed. 
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To provide an overall ranking of attributes and behaviours a rating scale was 

developed for each of the features of the attributes to determine a hierarchy of 

the best to the worst listing of health implementation models.  This was achieved 

by assigning the scores shown in Table 4.1. 

Table 4.1:  EHIS implementation models attribute features scoring scale 
 

 

 

 

 

Features scored Scale of 
scores 

Criteria 

Attribute definition No = 0 
Unclear = 1 
Yes = 2 

No definition of what the attribute 
means was provided. 
Basic details provided but unclear what 
was meant. 
A clearly articulated definition was 
provided. 

Definition detail Poor = 1 
Average =2 
Good = 3 
Very good = 
4 

Limited definition detail provided. 
Detail provided was limited, but 
understandable. 
Details provided were clear, but not 
comprehensive 
Comprehensive, easily understood and 
repeatable 

Scale / levels within 
attributes 

No = 0 
Unclear = 1 
Yes = 2 

No scale or levels provided 
Detail provided was limited and difficult 
to locate 
Scale / levels were provided and clear 

Measured n/a or No = 0 
Unsure = 1 
Yes = 2 

There was no measurement of the 
attributes 
Unclear if measurements were 
undertaken 
Attributes were measured (whether 
poorly or otherwise) 

Analysed n/a or No = 0 
Yes = 1 

No analysis undertaken 
Statistical analysis undertaken 
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The development of the scoring scale for the five features at times was either a 

yes or no response, with unclear added where some details were provided.  This 

occurred for ‘Attribute definition’, ‘Scales / levels with attributes’, ‘Measured’ and 

‘Analysed’.  Full details of meaning are provided in the Criteria column. The only 

feature which required more detailed scoring was ‘Definition detail’ (poor, average, 

good and very good).  All scoring scales were developed and validated with the 

student’s supervisor and were tested for face validity. 

The attributes were further classified and a hierarchy developed to display what 

had previously been reported on in the literature and how these interact and 

relate to each other, if indeed at all.  Any relationships between attributes were 

displayed diagrammatically where possible. 

Evaluations of attributes were undertaken by reviewing the results reported in the 

literature detailing how these were applied and tested.  An evaluation was 

undertaken to assess whether the attributes were defined; if these were defined, 

how these were defined; and whether consistency of use existed and this was 

also evaluated.  This evaluation included a rating of the definitions; whether there 

were any scales or levels within the attributes; classification of attributes by 

authors; and how the attributes were measured and analysed. 

Each of the attributes identified were analysed and evaluated to provide details of 

their categorisation, origin, level of detail provided and ranking of this detail, how 

the attribute was selected, whether validation occurred and how this was 

achieved, if there were any relationships between the attributes, if the attributes 

were measured and the statistical tools applied. 
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As the non-health and health implementation models were separately 

categorised in Chapter 3, an analysis of the non-health implementation model 

attributes and behaviours was undertaken, but not to the same degree as the 

health implementation models.  However, a comparison between the health and 

non-health model attributes, similarities and differences was included in the 

Discussion section of this chapter. 

4.3.3 Contexts of attributes and behaviours 

Attributes and behaviours were not considered in isolation.  Most attributes and 

behaviours had various levels which needed to be identified and defined.   

For example, a particular product or item having the following attributes: brand; 

flavour; price; volume, would be broken down into the following component 

levels: 

   Brand :  X, Y and Z 

   Flavour :  Dry ginger, lemon, tonic 

   Price :  $1.00, $1.50, $2.00 

   Volume 200ml, 375ml, 500ml. 

Each of the attributes and behaviours identified for all the implementation models 

was assessed for component levels and reported on in the results sections of this 

chapter.  Two results sections were created to separate out the health and non-

health attributes and behaviours. 
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Contexts were developed according to how authors had reported the attributes, 

in the main.  There were six contexts of attributes reported that were generally 

agreed to by authors.  Where there was no agreement in the literature a decision 

was made based on the description of the attribute or behaviour as to which 

context it should be placed based on my interpretation, and the description of the 

attribute or behaviour as described by the author.  The best fit was applied during 

this process. 

The application of this format was applied to the attributes and behaviours 

identified in this literature review.  Attributes and behaviours were grouped into 

the following six contexts: 

• The User 

• The System 

• The Organisation 

• The Impact / Benefits 

• The Place 

• The Job. 

The components of the contexts (including attributes and behaviours) are 

described below. 

4.3.4 The user 

Attributes relating to or describing the user of the system were classified into the 

‘The User’ context.  Also included are human behaviours or intended behaviours 

including ‘actual system use’ and ‘behavioural intention’. The majority of user 

attributes relate to the users’ characteristics, their perceptions (such as the 
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usefulness of the system, ease of use and technology control), their attitudes, 

concerns, and levels of satisfaction, and social and peer influence.  Other less 

frequently identified and reported user attributes included psychological 

ownership, individual context, and innovation personality. 

4.3.5 The system 

Those attributes which described the information system implemented, were 

classified into ‘The System’ context.  This included the actual design features of 

the system, the quality of the system, the quality of the safety of the system, 

expectancy by the user in relation to the performance of the system and the effort 

expected from the user, the quality of the information delivered by the system, 

integration and compatibility issues, and whether or not the system was available 

to test prior to implementation. 

4.3.6 The organisation 

Organisational attributes referring to the workplace as a whole entity were 

classified into ‘The Organisation’ context.  This included organisational 

characteristics and or an analysis of the organisation pre-implementation, the 

organisational structure, the needs of the organisation, the quality of the service 

being provided by the system, whether there was consideration of the interaction 

between the user and the task being undertaken, education/learning/ mentoring 

opportunities provided by the organisation, whether the organisation had a 

history of being innovative, levels of communication and influence during the 

implementation process, the degree of change capability of the organisation,  

consideration of regulatory issues, any particular organisational behaviours, and 

the availability of resources. 
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4.3.7 The impact / benefits 

All attributes which referred to or described any impact on the organisation or the 

individual and if there were any success attributes, were classified into ‘The 

Impact / Benefits’ context.  These attributes could be considered to be anticipated 

outcomes or outputs, and included only two in this category.  These were the 

impact or benefits from an organisational perspective and if the project of 

implementation of a system was likely to succeed. 

4.3.8 The place 

Where the system was being used such as geographic location and setting type, 

any attributes relating to the actual place of the implementation were classified as 

‘The Place’.  The actual healthcare environment itself was also included in this 

context. 

4.3.9 The job 

Any attributes which described the job or the task being undertaken by the user 

were classified into ‘The Job’ context.   This included the complexity of the task 

being performed, the work processes, and the context the workload was being 

performed in which is described as the clinical unit, and includes the volume of 

the work being undertaken. 

 

4.4 Results: health implementation models 

 

Each of the attributes and behaviours identified were analysed and evaluated to 

provide details of their categorisation, origin, level of detail provided and ranking of this 

detail, how the attribute and behaviour was selected, whether validation occurred and 

how this was achieved, if there were any relationships between the attributes and 
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behaviours and how, the statistical tools applied, and for the behaviours whether these 

were speculations, assumptions or actual, and which group/s of participants displayed 

these behaviours. 

 

The following sections of this chapter present the results of the analysis undertaken for 

the health implementation models. 

 

4.4.1 Origin of attributes and behaviours 

All of the attributes and behaviours identified originated either from models 

developed by other researchers or were developed by the authors of the 

implementation models.  This is displayed in Chapter 3, Figure 3.2: Derivation of 

information system implementation models, health and non-health. 

4.4.2 Selection of attributes 

The selection of attributes by the researchers and implementation model 

developers was varied.  Six of the health implementation models9, 221, 224, 225, 250, 253 

included attributes and behaviours which were identified solely by the 

stakeholders.  A seventh model97 identified attributes from a review of the 

literature, not necessarily taking attributes from others’ models. 

The majority of the other fourteen models utilised others researchers’ attributes 

and behaviours taken from their model, and some added more attributes to 

already identified attributes which they had identified as relevant.  This was 

achieved by further literature reviews or other means. 

4.4.3 Attributes and behaviours identified and / or applied 

The frequency of occurrence and percentages of the attributes and behaviours 

by most frequently reported to least frequently are shown in Table 4.2.   The user 
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and the organisation ranked the top two most frequently reported attribute 

contexts for the health implementation models.   The behaviours identified were 

also consolidated into the same two contexts, the user and the organisation. 

Table 4.2:  Frequency and percentage of reported attributes and behaviours – 
health implementation models 

 
 
Context heading 

Attributes 
n 

 
  % 

Behaviours 
n 

 
% 

The user 13  31% 1 50% 
The organisation 12  28% 1 50% 
The system  9  21% 0   0% 
The place  3    7% 0   0% 
The job  3    7% 0   0% 
The impact / benefits  2    6% 0   0% 
Total 42 100% 2 100% 

 

The least considered or applied attributes are those classified as those that could 

or do have an impact or delivering benefits directly related to the system 

implementation.  In particular the attributes relating to the job itself have been 

limited consideration. 

The attribute contexts which were least reported and included in the models were 

impact / benefits, the place and the job itself.  All of these least reported and 

included attributes may have significant impact on electronic health information 

system implementation, yet these attributes have been given limited 

consideration by many in the literature. 

Generally, there was agreement on the description of the six contexts by authors.  

These six contexts resulted in a number of attributes and behaviours identified 

and these are shown in the Table 4.3.  The percentage of attributes and 

behaviours was calculated from the number of health implementation models as 

the denominator (n = 21). 
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From this table it can be clearly seen that the most frequently reported attribute 

included was ‘system design features’ (62%), followed by ‘perceptions and 

attitudes towards using’ (52%).  ‘Actual system use’ and ‘organisational 

behaviours’ are considered to be behaviours and are shown in red in Table 4.3. 
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Table 4.3:  Frequency and percentage of the occurrence of attributes and 
behaviours reported by context for the health implementation models 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Context Attributes and Behaviours 
 (red text) Frequency 

   % 

System System design features 13 62% 

User Perceptions & attitude toward 
using 11 

52% 

User Individual characteristics 10 48% 

Organisation Organisational 
characteristics/analysis 10 

48% 

User Perceived ease of use   9 43% 
Organisation Resource availability   9 43% 
User Social & peer influence   8 38% 
User Perceived usefulness   7 33% 
User  Actual system use   7 33% 
Organisation  Organisational behaviours   7 33% 
The Job Work processes   7 33% 
User User satisfaction   6 28% 
User Behavioural intention   6 28% 
System Systems quality   6 28% 
System Information quality   6 28% 
User Individuals' concerns   5 24% 
System Integration/compatibility   5 24% 
System Possibility to test   5 24% 
Organisation Education/learning/mentoring   5 24% 
Impact/Benefits Organisational impact/benefits   5 24% 
Job Clinical unit context/workload   5 24% 
User Individual context   4 19% 
Organisation Service quality   4 19% 
Organisation Communication & influence   4 19% 
Place Healthcare environment   4 19% 
User Perceived technology control   3 14% 
System Performance expectancy   3 14% 
System Safety quality   3 14% 
Organisation Organisation structure   3 14% 
Organisation Interaction between user & task   3 14% 
User Psychological ownership   2    9% 
Organisation Organisational needs   2    9% 
Organisation Innovation history   2    9% 
Place Setting type   2    9% 
Place Geographical location   2    9% 
User Innovation personality   1    5% 
System Effort expectancy   1    5% 
Organisation Change capability   1    5% 
Organisation Regulatory issues   1    5% 
Impact/Benefits Success likelihood   1    5% 
Job Complexity of tasks   1    5% 
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The least reported attributes in the twenty one health implementation models are 

numerous.  This has occurred due to some authors creating comprehensive 

implementation models, and others focussing on a limited number of the 

attributes identified.  Whilst these implementation models may provide insight into 

one aspect of an implementation, these models cannot be considered to be 

comprehensive in a practical sense. 

Of the twenty one health implementation models reviewed the attributes identified 

are summarised in Appendix 4.1.  Highlighted are the considerations and 

inclusion of these attributes listed by the frequency each attribute was included in 

the models reviewed and by contexts.  Table 4.4 shows the top five attributes 

and behaviours reported by context. 

Table 4.4:  The five most frequently reported attributes by context for the twenty 
one health implementation models 

 
 

 
* denotes the total number of attributes within a context 
# percent refers to the frequency of occurrence divided by the total number of EHIS implementation models (n = 21) 

 

 
Context 

 
Attribute 

 
Frequency 

 
Percent# 

User Perceptions and attitudes 
Individual characteristics 
Perceived ease of use 
Social and peer influence 
Perceived usefulness 

11 
10 
  9 
  8 
  7 

52% 
48% 
43% 
38% 
33% 

System System design features 
System quality 
Information quality 
Integration / compatibility 
Possibility to test 

13 
  6 
  6 
  6 
  5 

62% 
28% 
28% 
28% 
24% 

Organisation Organisational characteristics / 
analysis 
Resource availability 
Organisational behaviours 
Education / learning / mentoring / 
opportunities 
Service quality 
Communication and influence 

10 
  9 
  7 
  6 
  4 
  4 

52% 
43% 
33% 
28% 
19% 
19% 

Impact / Benefits * Organisational impact / benefits 
Success likelihood 

  5 
  1 

24% 
  5% 

Place * Healthcare environment 
Setting type 
Geographical location 

  4 
  2 
  2 

19% 
10% 
10% 

Job * Complexity of tasks 
Work processes 
Clinical unit context / workload 

  1 
  7 
  5 

  5% 
33% 
  5% 
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This table clearly demonstrates that the contexts are not equal in the number of 

attributes reported.  Three of the contexts only had two or three attributes 

included (noted with ‘*’). 

4.4.4 Level of detail provided in the health implementation models 

The attributes and behaviours identified in the health implementation models 

were assessed to determine if definitions or explanations were provided, if there 

were scales or levels provided, whether any dependent or independent attributes 

were identified.  Also reported was if there were any independent, dependent or 

moderating attributes, and if there was any measuring of the attributes and 

analysis and how this was undertaken, and if any of the testing or measurement 

had been validated.  Details by health implementation model are provided in 

Appendix 4.2. 

On analysis of the attributes and behaviours it was evident that these were not 

always defined.  Seventeen of the twenty-one health implementation models 

provided definitions.  It is noted that for one224, these definitions were not always 

clearly articulated in the published material reviewed. 

Attributes and behaviours were ranked according to the level of detail provided in 

the definitions.  From this ranking it was established that thirteen ranked ‘very 

good’, two ranked ‘good’, two ranked ‘average’ and none ranked ‘poor’.  These 

rankings were assigned by myself and were dependent upon the level of detail 

provided and the clarity given in the definitions and explanations.  Table 4.5 

summarises the findings. 
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Table 4.5:  Level of detail provided for the attributes and behaviours definitions 
 

 
Level of 
detail 

 
Definition of scale 

 
N 

 
% 

 
Very good 

 
Very clear details provided 

 
13 

 
62% 

Good Sufficient detail provided   2 9.5% 

Average Limited detail provided   2 9.5% 

Poor Very limited detail provided   0    0% 

None Nil details provided   4  19% 

Total  21 100% 

 

The assessment of the attributes and behaviours to determine if there were 

scales or levels revealed that thirteen of the models provided this level of detail.  

The remaining eight either did not provide a scale or levels, or it was unclear from 

the material provided in the article reviewed.  Mostly, the models applied, tested 

and validated were those where scales or levels existed. 

Consistency of use of the definitions applied to attributes and behaviours were 

varied.  The behaviours (albeit only two – ‘actual system use’ and ‘organisational 

behaviours’) were clearly defined in all of the material reviewed, but the attributes 

were not consistently defined.  For the behaviours, these were described in 

various ways.  The terms used to describe behaviours or use included: 

• ‘Computer interaction’ 

• ‘Technology acceptance’ 

• ‘System use’ 

• ‘Information technology adoption’ 

• ‘User use’ 
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To determine which of the health implementation models were considered to 

provide all the required details according to the headings in Appendix 4.2 (Table 

4.15) each of these features was assigned a score.  These are displayed in Table 

4.6. 
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Table 4.6:  Scoring of EHIS implementation models definitions, scales / levels within attributes, their measurement and analysis 

 
Model 

Definitions 
NO=0 
YES not clear=1 
YES & clear=2 

Definition detail 
n/a=0 Poor=1 
Average=2 Good 
=3 Very Good=4 

Scale / Levels within 
attributes n/a and 
NO=0 
unclear=1YES=2 

 
Measured 
NO=0 
Unsure=1YES=2 

 
Analysed 
n/a and NO=0 YES=1 

 
Total score 

Framework for Technology Acceptance by Individual Professionals229 2 4 2 2 1 11 

Theoretical Model101 2 4 2 2 1 11 

FITT Framework247 2 4 2 2 1 11 

Clinical Information System Success Model228 2 4 2 2 1 11 

Research Model232 2 4 2 2 1 11 

Empirical Model225 2 4 2 2 1 11 

Contextual Implementation Model241 2 4 2 2 1 11 

HOT-Fit235 2 4 2 2 1 11 

Evaluation Framework234 2 4 2 2 1 11 

Revised Model of User Acceptance240 2 3 2 2 1 10 

Overarching Framework47 2 4 2 0 0 8 

Clinical Adoption Framework251 2 4 2 0 0 8 

Conceptual Model63 2 4 1 0 0 7 

Design-Reality Gaps Model9 2 3 2 0 0 7 

Penta-stage Model250 2 4 1 0 0 7 

Staggers & Parks Nurse-Computer Interaction Framework224 1 3 1 1 0 6 

Framework for the Human Factors249 2 3 1 0 0 6 

Success Factor Profile227 0 0 0 2 1 3 

Initial EMR Implementation Theory175 0 0 0 2 1 3 

Insulating & Risk Factors97 0 0 0 0 1 1 

IT Implementation Framework226 0 0 0 0 0 0 
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The highest possible score for the health implementation models was 11, and the 

lowest 0.  

Classification of the scoring of models was based on the final scores: 

• 10 – 11 excellent 

• 9 -  8     good 

• 7 -  6  average 

• < 5  poor. 

Ten of the twenty one models were assigned a score of 10 or 11 and are 

considered to be excellent (more than 50%).  Two models were assigned a score 

of 8 and were considered to be good, with five models assigned a score between 

of 6 or 7 and were considered to be average.  A score of 5 or less was 

considered to be a fail (less than 50%) and scores of 3, 1 and 0 were assigned to 

the remaining four models. 

It is considered that those models scoring 10 or 11 are classified as superior to 

those assigned a final score of 6.  It is important to note that the lower scoring 

models were those where measurement and analysis were predominantly not 

undertaken and scored 0 on both counts. 

4.4.5 Dependent attributes and behaviours 

Dependent attributes and behaviours are those which may be influenced by the 

manipulation of an independent attribute or behaviour.  As shown in Table 4.7 

five101, 228-230, 234 of the models had established attributes and / or behaviours that 

were dependent upon each other.  Another two47, 224 postulated that some of the 

attributes and / or behaviours were dependent upon one another. 
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For one further model240 it was unclear as to whether or not there were any 

dependent attributes and / or behaviours.  For thirteen of the models it could not 

be established if there were any dependent attributes and / or behaviours. 

Table 4.7:  Dependent attributes and behaviours identified in health 
implementation models 

 
Author/s Dependent attribute Dependent behaviour 

Staggers & 
Parks224 

NOTE: Postulated and 
at times not clear 
Nursing characteristics 
Nursing context 
The place 
System characteristics 
Workplace context 

Computer interaction 
 

Chau, et al229 Individual perception 
Individual evaluation 
Attitude 
Perceived technology 
control 
Perceived usefulness 
Perceived ease of use 
Compatibility 
Peer influence 

Technology acceptance 

Pare, et al101 Attitudes towards the 
system 
Perceived usefulness 
Perceived ease of use 
Psychological 
ownership 

System use 

Ammenwerth, et 
al230 

Individual 
characteristics 
Technology 
characteristics 
Clinical tasks 
Processes 

Information technology 
adoption 
 

Keshavjee, et 
al47 

NOTE: Postulated and 
 unclear as not tested 

Use and acceptance of 
technology 

Garcia-Smith228 Clinician satisfaction 
Net benefit 

Use dependency 

Su, et al234 System quality 
Medical data quality 
Service quality 
Safety quality 
User satisfaction 
Organisational net 
benefits 

Organisational 
behaviours 
User use 
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4.4.6 Independent attributes 

Independent attributes are those that may be assumed to have a direct effect on 

the dependent attribute.  The independent attributes are summarised in Table 4.8.  

Two authors101, 228 identified independent attributes.  Independent attributes are 

interpreted as those where no relationship has been established between the 

attribute itself and a resulting behaviour. 

A further two authors47, 224 did not state that they had identified any independent 

attributes or behaviours, with another author240 being unclear about any 

independent attributes or behaviours. 

Table 4.8:  Independent attributes – health implementation models 
 

Author/s Independent attribute 

Pare, et al101 Perceived usefulness 
Attitudes 
Perceived ease of use 
Psychological ownership 
Overall responsibility 
Hands on activities 
Communication 

Garcia-Smith228 Information quality 
Social influence 
Facilitating conditions 
Systems performance 

 
 

4.4.7 Moderating attributes 

Moderating attributes are those which can strengthen, diminish, negate, or 

otherwise alter an association between dependent and independent attributes254.  

The moderating attributes are summarised below in Table 4.9.  Only one 

article236 reported moderating attributes. 
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Table 4.9:  Moderating attributes – health implementation models 
 

Author/s Moderating attribute/s 

Schaper & 
Pervan236 

Age 
Job position 
Computer experience 
Skill level 

 

These attributes all fall into the category of ‘individual characteristics’.  No other 

moderating attributes were reported in the models reviewed. 

4.4.8  Mapping of attributes and behaviours 

With the dependent, independent and moderating attributes identified, mapping 

was undertaken to display any relationships between the attributes. Other 

attributes shown to be moderating were all classified as ‘individual 

characteristics’ and were also shown to influence use of the information system. 

Tables 4.10 and Table 4.11 show the attributes and behaviours by context, and 

those that had been shown to lead to actual use of the information system.   
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Table 4.10:  Attributes displayed by context – health implementation models 
Attributes within 
contexts 

The User The System The Organisation Impact/Benefits The Place The Job 

Dependent 

Individual characteristics * 
 
System characteristics Organisational net benefits Net benefit The place Context 

 
Perceived usefulness # System compatibility   Workplace context The tasks 

 
Perceived ease of use # System quality  

 
 Work processes 

 
Perceptions & attitudes # Data quality #  

   

 
User satisfaction Service quality  

   

 
Psychological ownership # Safety quality  

   

 
Perceived technology control   

   

 
Individuals' concerns   

   

 
Social & peer influence # 

 
 

   

 
Individual evaluation 

 
 

   

Independent 
Perceived usefulness # 

Information quality # 
Communication 

  Hands on activities 

 
Perceived ease of use # 

System performance 
Facilitating conditions 

   

 
Perceptions & attitudes # 

 
 

   

 
Psychological ownership # 

 
 

   

 
Overall responsibility 

 
 

   

 
Social & peer influence# 

 
 

   

Moderating 
Individual characteristics * 
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Table 4.10 continued 
 
Attributes within 
contexts 

The User The System The Organisation Impact/Benefits The Place The Job 

 
Not tested 

Behavioural intention Performance expectancy Organisational characteristics/analysis Success likelihood Healthcare environment 
Complexity of 
tasks 

Or otherwise 
Individual context Effort expectancy Organisational needs  Geographical location  

Not specified 
Innovation personality Possibility to test Organisation structure 

 
  

 
  Interaction between user & task 

   

 
  Education/learning/mentoring opportunities 

   

 
  Innovation history 

   

 
  Communication & influence 

   

 
  Change capability 

   

 
 

 
Regulatory issues 

   

 
 

 
Resource availability 

   

 
 

 
Facilitating conditions 

   

# denotes dependent and independent 
* denotes dependent and moderating 
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This mapping has identified a number of interesting features of the attributes and 

behaviours.  That is, some studies found that certain attributes were classified as 

dependent, other showed the same attribute to be independent, and others found 

the same attributes to be moderating. 

As shown in Table 4.10 six attributes were reported to be both dependent and 

independent in separate studies.  These were: 

• ‘perceived usefulness’ 

• ‘perceived ease of use’ 

• ‘perceptions and attitudes’ 

• ‘psychological ownership’ 

• ‘social and peer influence’ 

• ‘data quality’ and ‘information quality’. 

Table 4.11 shows that of the behaviours ‘user use’ was also found to be both 

dependent and independent according to the attributes identified.  Although 

limited, the behaviours as described by the authors are displayed in Table 4.11.  

  



 

110 
 

Table 4.11:  Behaviours displayed by context – health implementation models 
 

Behaviours The User The Organisation 

Dependent Computer interaction Organisational behaviours 

 Technology acceptance  

 System use  

 Information technology adoption  

 Use and acceptance of technology  

 Use dependency  

 User use #  

Independent User use #  

# denotes dependent and independent 

 

The terminology used to describe behaviours was varied.  From an analysis of 

these descriptors it was evident that all of these terms described user use.  So 

the inference made is that these terms equate to user use.  There were no 

further details provided as to exactly what this use was in any of the health 

implementation models reviewed.  Because behaviours have not been 

formalised in any of these models, this will be included in the next phase of this 

research. 

Other studies also reported difference between attributes where some studies 

reported ‘individual characteristics’ to be both dependent and also moderating. 

Those attributes identified as not tested or it was not specified if they had been 

tested by the author/s of the implementation model, or others, and are those 

which could require further investigation and will be included in the focus groups 

and individual interviews to be conducted for Chapter 5.  It is noted that these 

attributes may have been analysed and reported in others’ work, but were not 

pursued for the purposes of this research. 
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4.4.9 Author/s measurement and analysis of attributes 

Twelve of the twenty-one health implementation models measured the attributes 

and another97 although not conducting any measurements provided an analysis. 

Various analyses were undertaken by authors including hypothesis testing; 

regression analysis; reporting means and standard deviations; factor analysis 

and covariance analysis; narrative descriptions; ranking; other descriptive 

statistical analysis, and construct validity and reliability.  Table 4.12 summarises 

the measurement and analysis conducted. 

Table 4.12:  Summary of measurements and analysis conducted of attributes – 
health implementation models 

 
Attributes n Percent 
Measured 12   92% 
Analysed 13 100% 
Basic measurements  4   50% 
Sophisticated measurements  4   50% 

Of the applied health implementation models (eight of the thirteen) only half of 

these (four)229, 232, 234, 235 were subjected to more sophisticated analysis.  

Sophisticated analysis is defined as analysis other than descriptive statistics. 

Interestingly, none of the studies measured nor analysed the behaviours of 

users. 

4.4.10 Results – non-health implementation models 

The five non-health implementation models were further reviewed and analysed 

to determine the attributes and behaviours included in these models.   The same 

level of review was not undertaken for the non-health models, as the focus of this 

thesis is on the health implementation models.  However, an overview is 

provided in the next sections of this chapter and a comparison of the non-health 

models with the health models is presented in 4.6 Discussion. 
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4.4.11 Origin of attributes and behaviours 

Of the five non-health implementation models, the origin of the development and 

creation of attributes revealed that the majority of these models were based on 

others’ work.  

Davis’ Technology Acceptance Model17 was developed from Ajzen and 

Fishbein’s255 Theory of Reasoned Action which is based on the assumption that 

individuals are rational and constantly calculate and evaluate their beliefs.  Davis 

modified this theory to determine what factors cause people to accept or reject 

information technology. 

Delone and McLean’s IS Success Model222 was developed from Shannon and 

Weaver’s256 communications research, the information ‘influence’ of Mason257, 

and other research from 1981-1987 not specifically referenced and identified by 

these authors. 

Venkatesh, et al’s TAM3 is an expanded version of Davis’ Technology 

Acceptance Model.  In particular, TAM3 provides guidance for organisations to 

mould user acceptance of technologies.  ‘TAM3 posits three 

relationships……………between PEOU and PU, computer anxiety and PEOU, 

and PEOU and BI.’258  (PEOU ‘perceived ease of use’, PU ‘perceived 

usefulness’, and BI ‘behavioural intention to use’). 

Infoway’s Benefits Evaluation Framework259 was derived from Delone and 

McLean’s IS Success Model222.  This model excluded ‘…key organisational and 

context factors...’259 and ‘...is selective in the attributes included, focussing on the 

most significant factors and those which are practical and measurable.’259. 
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Goodhue and Thompson’s Task Technology Fit Model was based on Delone and 

McLean’s IT Success Model.  The Task-Technology Fit model expands the 

Delone and McLean model by highlighting the importance of the task-technology 

fit, and ‘…it is more explicit concerning the links between the constructs, 

providing a stronger theoretical basis for thinking about a number of issues 

relating to the impact of IT on performance.’178. 

4.4.12 Attributes and behaviours identified and / or applied – non-health 
implementation models 

The attributes and behaviours were categorised according to the six contexts 

developed for the health implementation models and are shown in Table 4.13. 
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Table 4.13:  Classification of non-health model attributes and behaviours by context 
 
Attributes by context Davis (Technology 

Acceptance Model)17 
Delone & McLean (IS 
Success     Model222 

Venkatesh, et al (TAM3)182 Infoway (Benefits 
Evaluation Framework)223 

Goodhue & Thompson (Task 
Technology Fit Model)178 

The User Perceived usefulness User satisfaction Performance expectancy User satisfaction Individual characteristics 

 Perceived ease of use Individual impact Effort expectancy  Beliefs 

 Attitude towards using Intention to use Social influence Intention to use Performance impacts 

  Net benefits Individual characteristics   

   Experience   

   Behavioural intention   

   Image / status   

The System System design features System quality Computer playfulness System quality Technology characteristics 

  Information quality Output quality Information quality System quality 

  Service quality  Service quality Compatibility 

The Organisation 
 

 Organisational impact  Net benefits Relationships with users 

The Job 
 

  Job relevance  Task characteristics 

Behaviours Actual system usage Usage Use behaviour Use Use 

   Voluntariness of use Use behaviour pattern  
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No further analysis of the non-health implementation models was undertaken.  

Because the focus of this research is health implementation models it was 

assessed as being unproductive to continue any further with any analysis. 

 

4.5 Discussion 

 

This extensive review of the attributes and behaviours identified in health 

implementation models has clearly identified, categorised, contextualised and reported 

on how the attributes were selected and subsequently analysed by researchers. 

 

It is evident from the review of the literature in Chapter 2 of this thesis that there 

continues to be slow market penetration of electronic medical records.   Whilst 

electronic health information systems are being adopted there still appears to be 

fragmentation and little integration of such systems to achieve a fully electronic, 

interactive repository of patient information in a hospital setting. 

 

With the existence of high failure rates (up to 50% and 75% reported) and extensive 

physical and human resources required to achieve system implementation success, it 

is apparent that a considerable amount of work still needs to be undertaken prior to, 

during and after an implementation.  It is also evident this does not occur in a 

methodical nor in a consistent manner. 
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The key findings from this evaluation of the attributes and behaviours identified in the 

health and non-health implementation models are presented below.  Also included are 

the strengths and limitations of the evaluation, and the requirement for further 

research. 

 

4.5.1 Key findings 

The attributes identified in the health implementation models were more 

comprehensive and detailed than those identified in the non-health models 

reviewed.  As the authors of the health implementation models based their new 

or revised models on the non-health models this is therefore understandable.   

The evaluation of the health implementation model attributes demonstrated that 

more than fifty percent of these models could be considered to be repeatable due 

to the level of detail provided.  However, what the literature has shown is that few 

of the health implementation models have been used on a repeated basis and if 

they were, this was by the creator of the model. 

The behaviours identified in this evaluation were limited, both for the health and 

non-health implementation models.  The only tangible behaviours that could be 

identified were user actual usage of the system, or organisational behaviours.  

These could only be identified in those models which had been applied.  Limited 

information was provided regarding what actual usage was and the 

organisational behaviours.  The descriptions of what was defined as use were 

limited, with no specific details about what this use meant was provided. It is 

therefore postulated that there are levels of use and use needs to be more clearly 

articulated to provide meaningful information. 
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Eight of implementation models only focussed on a limited number of attributes 

(less than or equal to six attributes).  Alternatively, the highest number of 

attributes was sixteen.  Those models where attributes could be identified across 

all contexts were limited.  

The identified attributes in the health implementation models were more 

comprehensive than the non-health implementation models.  Because the 

majority of the health implementation models were derived from the non-health 

models, this is understandable.  The health models therefore had identified 

attributes which had not been articulated in the non-health models.  There were 

no attributes in the non-health models that had not been considered in the health 

models. 

Another aspect identified as lacking in this evaluation is the inclusion or 

consideration of the patient / client when electronic health information systems 

are implemented.  To display how a patient-centric implementation model may 

look, Figure 4.1 below reflects the identified attributes and how pivotal the patient 

is to these.  As this schematic representation shows, all of the identified attributes 

which make up the models affect or have an impact on the patient.  There were 

no implementation models (either applied or conceptual) identified in this review 

which were inclusive of the patient / client in the models developed. 
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Legend:  Bold = tested   Italic = not tested or not otherwise specified 

 

Figure 4.1:  Patient / client centric focus in the implementation of EHIS: attributes and behaviours as currently identified in the 

literature 
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The non-health implementation models in the main have provided the foundation 

for a number of the health implementation models.  A number of these models 

have been in existence for a number of years, and although a number of 

researchers have applied and tested these models, there is not one that has 

been applied in health without modifications. 

What is clear from this review is there is poor evidence of what is required to 

ensure or predict a successful implementation.  The evaluations undertaken of 

the implementation models appear to have been limited, and most of the systems 

evaluated are department or health professional specific.  No large systems 

evaluations where an implementation model was deployed included participants 

from more than three distinct professional groupings were identified in the 

literature. 

4.5.2 Comparisons with other frameworks / models 

Towards the end of this thesis an overview and discussion of frameworks / 

models published in the literature after this work was undertaken are presented.  

However, it may be an opportune time to discuss the NASSS framework. This 

framework claims many uses including the design of technology, identification of 

technology solutions, planning the implementation and provision of explanations 

and learning experiences from program failures.  It included what could be 

considered to be different domains to other frameworks.  The inclusion of the 

clinical condition (or illness) in particular was considered to be unique.  No other 

frameworks included this dimension.  There was also a technology domain, which 

other frameworks included, but a different focus was taken.  This focus included 

the inclusion of data to be generated by the system and procurement of the 

technology are considered to be aspects not previously seen in previous 

frameworks.  Another unique domain was the tendency for issues to be 
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addressed as either simple or complicated, rather than complex.  Complexity is 

another new domain defined as ‘not knowable or predictable’, ‘dynamic’ and 

‘emergent’.  NASSS was inclusive of the patient and caregivers, albeit with issues 

of system non-use. 

The classification of the NASSS framework could be considered to be a success 

framework, not strictly speaking an implementation framework.  The NASSS 

framework was developed as an attempt to understand why implementations 

have failed96, 260. 

4.5.3 Strengths and limitations 

This evaluation of attributes and behaviours identified in twenty six 

implementation models has provided previously unreported information about the 

evaluation of attributes and behaviours.  The detail provided by dissecting each 

implementation model and then classifying these components has previously not 

been undertaken in the literature to the degree that it has in Chapters 3 and 4 of 

this thesis. 

The classification and scoring of the frameworks, the attributes and the 

behaviours being undertaken by one researcher is considered to be a limitation 

of this research.  In particular, the scoring process was undertaken for face 

validity only.  To determine if an implementation has been successful and is 

sustainable it is postulated that detailed evaluation is required. 

Alternatively, the limitations of this research are that it does not include others’ 

work which may have identified other attributes and behaviours not included in 

the implementation models.  Such studies may have focussed on only one or a 

few attributes, and not presented the information as an implementation model. 
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Also, researchers may have developed implementation models and not published 

their work.  Others may have published their work, but due to limitations placed 

on them (such as word limitations, only reporting the important aspects of their 

findings, etc.) some of the attributes and behaviours may not have been reported. 

 

4.6 Further research  

 

The next phase of this research is to identify other attributes and behaviours that users 

and / or potential users consider important and are contributors to a successful and 

sustainable electronic health information system. 

 

Because of the high failure rate for system implementation a structured approach to 

implementations via the use of a tested model is postulated.  As there were a 

considerable number of attributes which were poorly reported in the literature, these 

attributes could hold the key to the success of implementations.  Some of the more 

interesting ones which will be further investigated in the next phase of this research 

include: 

• psychological ownership 

• perceived technology control 

• innovation personality 

• performance expectancy 

• interaction between the user and the task 
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• innovation history 

• change capability 

• complexity of the task 

• setting type 

• facilitating conditions. 

 

It is speculated that attributes can have a different focus or effect in different 

organisations, at different times.  To address this, the next stage of this research will 

include different types of healthcare organisations in the fieldwork to identify attributes 

and behaviours. 

 

From the evaluation and analysis of attributes and behaviours it has been established 

that further investigation and research are required in the following areas: 

 

• determination of more than one health discipline’s views and input 

• development of an Australian implementation model which incorporates all the 

attributes and behaviours, pre, during and post system implementation 

• increase in the focus on secondary and tertiary hospitals, and multi-disciplinary 

team use of systems 
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• determination of the preferences (system, culture, management style, and other 

attributes) that are acceptable in a complex clinical environment to increase the 

success of a system implementation 

• identification of the success factors required and clarification of what meaningful 

use is for users and potential users. 

 

The reviews and evaluations undertaken in Chapters 3 and 4 have identified as many 

recent health implementation models as possible, with the view to establishing which 

models have made a considerable contribution to the literature.  Chapter 4 has 

presented the findings from and in-depth analysis of the attributes and behaviours 

identified in the health implementation models, and provided and overview of the non-

health implementation models used to create health implementation models. 

 

4.7 Conclusion 

 

This research has shown that current implementation models vary widely in the scope 

and coverage of attributes and behaviours that may be important drivers of the success 

or failure of EHIS implementations. 

 

More than 50% of the models could be considered to be repeatable, with a limited 

number of these having been used on a repeated basis.  There appeared to be a focus 

by model developers to include a small number of attributes.  There was a definite lack 

of inclusion of the patient and clients in all the implementation models.  Poor evidence 

of what is required to ensure or predict a successful implementation was obvious and 

there was a lack of inclusion of all users or contributors to an implementation. 
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Current EHIS implementation models vary widely in the scope and coverage of 

attributes and behaviours that may be important drivers in the success or failure of the 

system being implemented.   

 

This evaluation also provides evidence that further research is required in this area.  As 

a clear plan for EHIS implementation is required for success, the contents of this plan 

should provide health information system implementers with a workable model or 

framework to achieve success.  In particular, implementers of EHIS need to be aware 

of the emergent behaviours which may also impact on the success or failure of the 

implementation. 

 

It is anticipated that the attributes and behaviours identified will be increased when the 

next stage of this research is undertaken.  The focus will be on potential stakeholder 

and stakeholder identification of the attributes required for a successful electronic 

health implementation system implementation.  This focus is considered to be of 

considerable significance to this research. 

 

Chapter 5 will build on the evaluations undertaken in Chapters 3 and 4 of this thesis 

and provide the methodology and results from the fieldwork component of this research 

to provide the foundation for the creation of a new electronic health information system 

implementation model. 
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Appendix 4.1:  Frequency of occurrence of attributes and behaviours within each health 

implementation model 
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Table 4.14: Frequency of occurrence of attributes and behaviours within each health implementation model 

 

 Category  Attributes R
ev

is
ed

 M
od

el
 o

f U
se

r A
cc

ep
ta

nc
e 

FI
TT

 F
ra

m
ew

or
k 

Pa
re

 e
t a

l's
 T

he
or

et
ic

al
 M

od
el

 

R
ev

is
ed

 F
ra

m
ew

or
k 

fo
r T

ec
hn

ol
og

y 
Ac

ce
pt

an
ce

 
by

 In
di

vi
du

al
 P

ro
fe

ss
io

na
ls

 

Sc
ha

pe
r &

 P
er

va
n'

s 
R

es
ea

rc
h 

M
od

el
 

C
on

te
xt

ua
l I

m
pl

em
en

ta
tio

n 
M

od
el

 

G
re

en
ha

lg
h,

 e
t a

l's
 C

on
ce

pt
ua

l M
od

el
 

D
es

ig
n-

R
ea

lit
y 

G
ap

 M
od

el
 

H
um

an
, O

rg
an

iz
at

io
n 

an
dT

ec
hn

ol
og

y-
Fi

t 
Fa

ct
or

s 

In
iti

al
 E

M
R

 Im
pl

em
en

ta
tio

n 
Th

eo
ry

 

Su
cc

es
s 

Fa
ct

or
 P

ro
fil

e 

IT
 Im

pl
em

en
ta

tio
n 

Fr
am

ew
or

k 

Fr
am

ew
or

k 
fo

r t
he

 H
um

an
 F

ac
to

rs
 

C
lin

ic
al

 A
do

pt
io

n 
Fr

am
ew

or
k 

Ev
al

ua
tio

n 
Fr

am
ew

or
k 

In
su

la
tin

g 
& 

R
is

k 
Fa

ct
or

s 

O
ve

ra
rc

hi
ng

 F
ra

m
ew

or
k 

C
lin

ic
al

 In
fo

rm
at

io
n 

Sy
st

em
 S

uc
ce

ss
 M

od
el

 

Pe
nt

a-
St

ag
e 

M
od

el
 

Em
pi

ric
al

 M
od

el
 

N
ur

se
-C

om
pu

te
r I

nt
er

ac
tio

n 
Fr

am
ew

or
k 

TO
TA

L 

The user Individual characteristics      1      1       1        1   1    1    1      1   1    
   1 10 
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 Perceived ease of use      1      1       1           1      1    1   1    1      
1      9 

 Perceptions & attitude toward using      1      1 
      1           1       1   1 

   1    1     1      
  1 1 11 

 User satisfaction       1          1     1    1   1   
1      6 

 Actual system use      1        1        1       1     1    1   1   
      7 

 Psychological ownership         1           1              
      2 

 Perceived technology control   
      1           1 

             
  1    3 

 Individual context   
      1           1 

   1      1        
      4 

 Individuals' concerns           1         1     1        1  
  1    5 

 Innovation personality                 1       
      1 

 Social & peer influence    
          1       1 

        1      
  1   1 

    1  
1  1    8 

 Behavioural intention    
          1       1 

  
  1    1 

       1       
   1   6 

 Overall responsibility         1 
  

  
  

        
      1 
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 4 

 
   6   4       2   6   2   3   2   2 

    
0 

 
4 

 
0 

 
4 

 
3 

 
80 

System System design features 
1 1 1 

   
1 1 1 1 

 
1 1 

   1 
1  1 1 13 

 Systems quality  1     1  1     
1 1 

  
1      6 

 Performance expectancy     1  1           
1      3 

 Effort expectancy     1             
      1 

 Information quality  1      
1 1 

    
1 1 

  
1      6 

 Integration / compatibility    
1 1 

  1  1       1 
  1    6 

 Possibility to test    
1 1 

  1  1        
 1     5 

 Safety quality             1  
1 1 

 
      3 

 TOTAL 1 3 1 2 4 0 3 4 3 3 0 1 2 2 3 1 1 
4 1 2 1 44 
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  Service quality         
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      4 

  Organisation structure         
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      3 

  Interaction between user & task     1                
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           1 
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  Innovation history       
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  Communication & influence      1    
      1 

                1 
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  Change capability                 1        
      1 

 Regulatory issues                  
  1    1 

  Organisational behaviours           1        1          1        1         1        1 
 1     7 

  Resource availability      
      1       1      1    1        1    

       1        1  
      1       1       9 

 TOTAL       1    2    1         0       2       2       5      2    5        4        3       3       1       3       3       3       4 
 
    0 

 
5 

 
2 

    
1 

 52 

Impact/Benefits Organisational impact/benefits           1  
        
      1 

      
      1  

     
      1 

       
      1   

     
  5 

 Individual impact                  
     

  0 

  Success likelihood                  1       
      

  1 

 TOTAL      0   0    0        0      0       0      0      0    1        0        2       1      0      1       1       0       0 
 
0 

 
0 

 
0 

 
0 

  
  6 

Place Healthcare environment           1              1  

 
     1 

 
      1 
   

       
 4 

  Setting type    1        1             
     2 

  Geographical location           1       1            
     2 

 TOTAL      0   1     0        1      2       1       0      0     0        0        0       1      0      1       1       0       0 
 
0 

 
0 

 
0 

 
0 

  
8 

The Job Complexity of tasks  1                
     1 

  Work processes       
     1      1    1 

   
     1      1 

        1 
1     7 

  Clinical unit context/workload  1   
    1       1 

           
1   1  5 

 TOTAL 0 2     0       0     1       1      1      1    1        0        0       0      1      1       0      0       1 
 
2 

 
0 

 
0 

 
1 

 
13 

 Grand total 7 13   11      11   14       7     11    11   16      11        7      12      6     11      10      6       6 
 
10 

 
6 

 
7 

 
6 

 
200 
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Appendix 4.2:  Attributes and behaviours identified and reviewed by model (health 

implementation models)  

Table 4.15:  Attributes and behaviours identified and reviewed by model (health 
implementation models) 

 

 
 

 

 
 

 
 
 
 
  

 
Model 

 
Attribute 
and 
behaviours 
definitions 

Definition detail 
Poor (P): 
Average (A); 
Good (G); Very 
Good (VG) 

 
Scale / Levels 
within attributes 

 
Dependent 
attributes 

 
Independent 
attributes 

 
Moderators 

 
Measured 

 
Analysed 

Staggers & Parks Nurse-Computer Interaction Framework224 Yes, but at 
times not 
clear 

G Not clear Postulated Not stated n/a Possible n/a 

Revised Model of User Acceptance240 Yes based 
on TAM 

G Yes and open-
ended 
questions 

? ? ? Yes Yes 

Framework for Technology Acceptance by Individual 
Professionals229 

Yes VG Yes Yes No No Yes Yes 

IT Implementation Framework226 No n/a No No No No No No 

Conceptual Model63 Yes VG Unclear No No No No No 

Success Factor Profile227 No n/a No No No No Yes Yes 

Design-Reality Gaps Model9 Yes A Yes No No No No No 

Theoretical Model101 Yes VG Yes Yes Yes No Yes Yes 

FITT Framework247 Yes VG Yes Yes No No Yes Yes 

Overarching Framework47 Yes VG Yes Postulated Not stated Not stated No No 

Clinical Information System Success Model228 Yes VG Yes Yes Yes Yes Yes Yes 

Initial EMR Implementation Theory175 No n/a No No No No Yes Yes 

Research Model232 Yes VG Yes No No Yes Yes Yes 

Empirical Model225 Yes VG Yes No No No Yes Yes 

Penta-stage Model250 Yes VG Unsure No No No No No 

Contextual Implementation Model241 Yes VG Yes No No No Yes Yes 

HOT-Fit235 Yes VG Yes No No No Yes Yes 

Clinical Adoption Framework251 Yes VG Yes No No No No No 

Insulating & Risk Factors97 No n/a No No No No No Yes 

Framework for the Human Factors249 Yes A Unsure No No No No  No 

Evaluation Framework234 Yes VG Yes Yes No No Yes Yes 
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Chapter 5:  Gathering of evidence to inform and develop a Discrete Choice 
Experiment 
 
 

5.1 Introduction 

 

This phase of the research followed on from the quantitative review and analysis of the 

literature detailed in chapters 3 and 4. To build on this foundation of knowledge, a 

qualitative approach in the format of interviews, and creation of an expert panel via a 

modified Delphi panel technique were adopted to identify the attributes and behaviours 

considered to be those which would be considered most likely to promote the 

successful implementation of an electronic health information system.  This chapter 

details three separate, but related, research activities which were undertaken to inform 

and develop the discrete choice experiment which are the subject of the following 

chapter, Chapter 6. 

 

This same approach in the form of face-to-face interviews (referred to as Study 1) was 

also used to determine which attributes and behaviours would impede the 

implementation of an electronic health information system.  It was established from the 

review and analysis of the literature that there was a need to identify behaviours (those 

with a positive and a negative impact) due to the limited behaviours identified in the 

implementation models analysed. 

 

A panel of experts was created to elucidate the attributes considered to be the most 

important for a successful electronic health information system implementation 

(referred to as Study 2a). 
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This panel was then reformed into a Delphi Panel and members were requested to 

select the top five attributes to be used for the development of a Discrete Choice 

Experiment (referred to as Study 2b). 

 

This chapter provides the methodology for the interviews, the results and an analysis of 

data collected via interviews and the findings from the experts and Delphi Panel, 

followed by a discussion and conclusions of the findings from the three separate 

studies listed above. 

 

5.2 Objectives 

 

The objectives of the interviews were to: 

 

1. collect and analyse the attributes and behaviours determined as 

essential for successful implementations and those attributes that will 

hinder implementations. 

2. combine the attributes and their categories with those identified in the 

literature, categorise, then compare and analyse any similarities and 

differences. 

3. determine the attributes to be used for the development of a discrete 

choice experiment. 
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5.3   Background 

5.3.1 Implementation issues 

The implementation of electronic health information systems is a complex 

process, and can often span over a number of years.   It has been reported in the 

literature that many information technology projects are unsuccessful, with 

between 40% being either abandoned or fail to meet requirements7, 8, and others 

reporting a 70% failure rate261. 

Because of the time and resource intensiveness of these implementations it is 

considered imperative that the detractors and barriers as well as the facilitators of 

a successful implementation are explored in great detail.    While the analysis and 

evaluation of the attributes and behaviours identified in the implementation 

models reported in Chapter 4 was revealing, it should be noted that these models 

were not all formulated from consultation with users and those working in 

complex health environments.  Some implementation models had not been 

tested and were described as conceptual.  In reality, it cannot be determined if 

these models and their identified attributes and behaviours are in fact correct.  

Therefore, the approach for the next stage of the research complimented the 

process of consultation to determine if the scope and content regarding the 

attributes and behaviours was consistent with implementation models literature. 

Tjora, et al262 have identified that ‘enhanced awareness of the hospital itself as a 

social system may be a precondition of cost-effective hospital information and 

communications technology.’.  Too often the focus of an implementation team is 

on the technology itself and not on the people and how they and their work 

processes interact with the technology.  Mitigation of doubt about the rationale of 

systems, stressing their relevance and explaining how systems are easier to 

use114 are some of the suggested strategies to facilitate a smooth 

implementation. 
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There are limited studies that have identified how the use of electronic health 

information systems can affect hospital performance or the quality of services 

provided263 and subsequently how and if staff and organizational behaviours 

have changed.  Boswell264 has researched how a successful implementation is 

defined behaviourally and has developed four behavioural markers, but had not 

actually stated what the behaviours are.  Other studies have identified anticipated 

problems during implementation including apprehension and / or resistance to 

change131, but not identified how these manifested in the workplace. 

While a component of this research is specifically focused on behaviours which 

can assist or detract from a successful implementation, it is acknowledged that 

perceptions can also influence behaviour265.  However for the purposes of this 

research the main aim is to identify what the actual behaviours are that can 

emerge while electronic health information systems are implemented. 

Health care has been identified as one of those industries where resistance 

towards using information system is problematic266, 267.  Others268 have identified 

that unacceptable behaviours do not only exist after implementation, but may 

persist.  Any avoidance of the use of information systems may be considered to 

be counter-productive.  In certain situations, delegation can be used to avoid 

using technology, depending on the infrastructure available.  However, in some 

organisations this infrastructure does not exist and the opportunity to delegate is 

not possible. 

Kralewski, et al269 focussed on technology acceptance and use and identified that 

there needs to be a culture / technology fit prior to making a decision about a 

system.  An interesting finding from this research was that the personal 

characteristics of the doctors surveyed were not considered to be important 

factors. 
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Barriers to the adoption of an EHIS may have been overlooked in the past and 

should be identified early on in the project to avoid a complete rejection270.  Pare, 

et al101 developed a construct ‘psychological ownership’  in recognition that 

successful implementation often become more behavioural than technological271. 

Because of the complexities of medicine, the many specialties involved, varying 

levels of knowledge bases in practising health professionals, the possibility of 

objective certainty not being attainable, personal interpretation of facts and 

opinions, and many other factors, including the application of qualitative and 

quantitative data in the daily routines of a health professional, a mixed methods 

research methodology has been chosen to further explore implementation issues. 

The distinct nature of the medical habitus as described by Scott and Briggs272 

and others273-279 requires that mixed methodology be applied in this research.  

Scott and Briggs describe medical informatics as “…a hybrid socio-technical field 

that requires multi-method research” (p.223)272 and argue that there is specific 

epistemic justification for using mixed methodology in medical informatics.  

Further justification for this approach is based on the fact that medical informatics 

is an inherently socio-technical field280 and there needs to be mixed 

methodologies applied to investigate the design, management, and evaluation of 

information systems such as the electronic medical record which can have a both 

profound and complex social effects on users. 

Therefore, mixed methods research techniques were applied.  Applying Johnson 

and Onwuegbuzie’s281 belief that both quantitative and qualitative research will 

draw from the strengths and weaknesses of both in this study.  The conducting of 

interviews with health and other professionals using electronic health information 

systems is where the theory will be developed from.  The inclusion of grounded 

theory in this research is an additional component of the mixed methods to be 

applied.  The qualitative data were analysed in two stages. Firstly, the data were 
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categorised to be presented to the expert panel for scoring and then ranking.  The 

scoring and ranking then allowed for common patterns to emerge. Following a 

round of open coding, an axial coding strategy was applied, and codes then 

grouped with the same content and meaning into categories. From these 

categories were developed. Then, through selective coding patterns were 

analysed. 

It is considered important to note that the reliability of the qualitative component 

of this research was strengthened by one researcher undertaking all the 

interviews. 

A combination of methodologies was deployed to study the same phenomena.  

Triangulation was applied as a between methods approach.  The rationale is to 

seek convergence of results.  What is termed ‘sequential triangulation’ was 

undertaken.  This is where there were different phases in this research where the 

results of the first phase are essential for the planning of the next phase282.  This 

specifically refers to the identification of attributes and behaviours for a 

successful implementation and for the subsequent development of a discrete 

choice experiment, which is the next stage of this research in Chapter 6. 

To date, limited qualitative studies where bad news is reported are available.  

The preference to publish good news stories is well known283.  As there is 

uncertainty and variability concerning the attributes to be included in an electronic 

health information system implementation model and their relative importance, an 

exploratory approach was employed.  Face-to-face interviews with clinicians and 

non-clinicians, users and non-users of systems were conducted.  Individual 

interviews are purported to be the most successful way of collecting sensitive 

and/or unpopular ideas, attitudes and comments and were therefore used in this 

research284. 



 

135 
 

5.3.2   Rationale for the requirement to identify behaviours 

Implementing electronic health information systems is a complex process with 

implementations frequently being unsuccessful due to the complex nature of 

healthcare and other factors including poor planning and insufficient resources. 

However, human and organisational behaviours (defined as actions) impact on 

the success and sustainability of electronic health information systems, which 

may also have benefits and positive outcomes for patients and clients. 

The development and implementation of electronic health information systems 

have been described as having a limited effect262 and been slow and 

disappointing262.  It is acknowledged that the implementation of and ongoing 

sustainability of electronic health information systems is complex and can result 

in the emergence of behaviours285 by staff that can jeopardise the success of the 

project. 

For this reason, an evaluation of health information systems models and 

interviews were conducted to determine the behaviours which could facilitate or 

inhibit a successful implementation. 

 

5.4 Methodology 

 

This phase of the research comprised two stages and will be referred to as Study 1 and 

Study 2. 

 

For Study 1 individual interviews were conducted to determine from participants the 

attributes, behaviours, impact and benefits and other considerations that would 

facilitate or inhibit a successful implementation. 
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Study 2 was comprised of two related phases.  The first (referred to as study 2a) was 

the identification of experts in the health information systems field to elucidate and 

score the attributes identified in stage one.  The next phase (referred to as Study 2b) 

was the creation of a Delphi Panel using a modified Delphi Panel technique where this 

panel undertook narrowing and scoring of the attributes.  The members of the Delphi 

Panel were the experts previously identified as outlined in the introduction of this 

chapter.  These experts are those who ranked the categories and the attributes.  The 

modified Delphi technique was adopted to arrive at a consensus of the top five 

attributes that would make an implementation successful. 

 

A review and evaluation of the models developed and / or used to implement an 

electronic health information system was undertaken previously and is described in 

chapter 3 and the subject of a peer reviewed publication286. The methodology adopted 

for this phase of the research has built on the quantitative research undertaken to date 

in Chapters 3 and 4.  To expand on this knowledge, health services in Western 

Australia were contacted to determine if this research could be conducted, and if 

volunteers could participate in interviews and complete a questionnaire. 

 

In late 2012 contact was made with senior Executives at a selection of health services 

via provision of a covering letter, University Ethics approval and details of the research 

to be undertaken.  An email response was received from four large health services 

from a total of ten approached indicated an interest in assisting with the provision of 

participants.  Three services recognised the existing University Human Research 

Ethics Committee (HREC) approval obtained for the whole PhD via a reciprocal 

agreement and required only Chief Executive Officer (CEO) sign off, while a fourth 

requested additional local institutional HREC approval. 
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Since obtaining approval to conduct the research, two other health services changed 

CEOs, and since it was these officers who approved the research, and due to other 

significant changes regarding research approvals in these services, they were 

excluded from the study. 

 

From a total of ten health services approached a total of four agreed to participate in 

this research.  Those which either declined or chose not to respond to request to 

participate were private and public, non-teaching teaching hospitals. 

 

This research received approval from: 

 

• Human Research Ethics Committee of the University of Western Australia 

• Human Research Ethics Committee for a large regional health service 

• The Chief Executive of a public teaching hospital to interview staff and circulate 

the final questionnaire. 

 

Each of the stages will be described in detail below. 

 

5.4.1 Study 1:  Individual interviews 

Participants were identified by contacting the Chief Executive Officer (CEO) (or 

their delegates) of the health services that were included in the study.  A covering 

letter and background information about the research was forwarded to the CEO 

(refer Appendix 5.1). 
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Requests via a letter sent via electronic mail to participate were made directly to  

health care organisations to identify potential study participants. These were all 

public hospitals, two tertiary and two secondary hospitals.   

There were no exclusion criteria for the selection of participants.  Any staff 

member who used an electronic health information system, or had an interest in 

these systems were eligible to complete the questionnaire.  As the questionnaire 

was only made available to hospital staff, no restrictions were placed on who could 

complete the questionnaire. 

For one hospital permission was granted to seek participants’ involvement by the 

distribution of an email via a member of the Executive.  Staff were asked to 

contact the researcher via an email address. 

Once potential participants identified themselves to the researcher, preliminary 

information was sent including: 

• Letter of invitation to participate in the study (refer Appendix 2) 

• Recruitment Advice (refer Appendix 3) 

• Information Sheet – Interviews (refer Appendix 4) 

• Consent Form (refer Appendix 5) 

• Confidentiality statement (refer Appendix 6). 

Potential participants were requested to return the Recruitment Advice, Consent 

form and the Confidentiality statement signed.  Upon receipt of signed forms the 

researcher then contacted potential participants to arrange a date and time to 

meet.  The Recruitment Advice was also used to allow the potential participant to 

indicate if they would be willing to receive the data collection instrument once 

developed. 
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Potential participants’ preferences were elicited to determine their preferred mode 

of engagement.  Potential participants were given the options of workshops, 

focus groups or individual interviews.  Due to time constraints, one-on-one 

interviews were identified as being the preference by the majority of respondents. 

The researcher visited participants in their office or at another location specified 

by the participant.   

Interviews commenced with the collection of basic demographic data and then 

provision of introductory material presented to the participant about the research 

and the contents of the interview questions.  This material included: 

• Contexts definitions (refer Appendix 7) 

• Definitions – Attributes and Behaviours (refer Appendix 8) 

• Scenario (material to set the scene for interviews) (refer Appendix 9). 

Once these three documents had been explained to participants by the 

researcher, the interviews began by asking participants to identify: 

• Positive attributes 

• Negative attributes 

• Positive behaviours 

• Negative behaviours 

• Impacts and benefits 

• Any other considerations. 
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It was not anticipated that this phase of data collection was likely to contain 

information of a confidential nature that required protection.  Interview 

participants were offered the opportunity for any of their potentially re-identifying 

demographic variables to not be recorded to ensure their anonymity (for example, 

specialties where there is a limited number of staff).  There were no requests 

during the interviews for any data volunteered to be withheld or not recorded.  All 

participants’ identities were confidential and de-identified with a numeric identifier 

assigned before participation in the interview occurred.  Therefore, no responses 

during the interview process could be linked back to the identity of the participant.  

The researcher was the only person to have access to the data. 

Participants’ responses were recorded directly (electronically) into an Excel® 

spreadsheet as free text using a laptop.  Prompting was undertaken to extract 

more meaningful responses.  Interviewees were also directed to refer to the 

context definitions and definitions provided to assist with their responses.   

The attributes, behaviours, impact and benefits and other considerations 

facilitating or hindering system implementations were identified by interviewees 

using a set of questions (refer Appendix 10 – Interview Recording Sheet).  The 

responses were then merged into three Word® documents (attributes, 

behaviours and other considerations) to allow searching of the narrative and 

allow categorisation of responses.  The responses supplied were in the main 

short (one or two words) and using Word® the responses were sorted 

alphabetically to allow similar responses to be grouped together and categorised.  

The frequency of the same response was also recorded.  These responses were 

combined with the previously identified attributes and behaviours in the 

implementation models (Chapter 3) to create a comprehensive list for further 

analysis and evaluation.  This work was undertaken by one researcher. 
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The identified behaviours, impact and benefits, and other considerations were 

also collated and presented in tabular format and are presented to contribute to 

the research and for inclusion in an EHIS implementation framework, and for 

scoring and group consensus by the Delphi panel for the development of a 

Discrete Choice Experiment. 

5.4.2 Study 2:  Individual scoring of the attributes to be used in the development 
of a Discrete Choice Experiment 

Study 2 comprised two parts which involved the identification of experts in the 

field of health information systems to participate in the: 

• selection and scoring of the previously identified attributes collated 

from the literature and Study 1 interviews, referred to as Study 2a. 

• formation of a Delphi Panel with these same experts, referred to as 

Study 2b. 

Study 2a and Study 2b are outlined below. 

5.4.3 Individual scoring of categories and attributes by experts – Study 2a 

Experts in use and/or implementation of electronic health information systems 

were identified by the researcher from local and other networks. These experts 

were selected by the researcher based on consultation with others 

knowledgeable in health information systems and the researcher’s knowledge of 

people within the industry.  Five individuals were identified and asked if they 

would consider participating in two phases of this research.  All five individuals 

approached agreed to participate.  None of these individuals participated in the 

interviews conducted earlier. 
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All of the experts held senior positions in health informatics within WA Health.  

Two of the five, in addition to their current role, held clinical qualifications, two 

were from information technology backgrounds, and one was an ex-academic 

with senior project and senior managerial experience. 

A table was prepared to display the categories and attributes identified by the 

implementation models and the interviewees (refer Table 1).  In creating this 

table modifications and exclusions were made.  These are explained below, 

including the rationale for the modifications and exclusions. 

As demographic attributes of the user can be determined via the data collection 

instrument and not necessarily the DCEs per se, none of the ‘User’ category 

demographic attributes were selected for inclusion in the development of the 

DCEs.  Other ‘User’ attributes were included.  None of the ‘System’ category 

attributes were selected for consideration due to the emphasis of this research 

being on the social and behavioural aspects of systems implementation.  The 

‘Place’ category attributes were also excluded due to limited attributes identified 

in the literature and from the interviews. 

Therefore, from the previously developed contexts of five, two were totally 

excluded, one was modified, and the other two categories remained in their 

entirety.  The table was used by the experts to rank the categories within the 

three contexts, and then the attributes within each category. 

The table of categories and attributes displayed in Table 1 is the modification of 

the original listing of categories and attributes.  As there was a total of forty two 

categories previously collected and collated by the researcher these were 

reduced to ten by consolidating categories which were similar, and excluding 

others as explained above. 
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For each of these categories, the attributes identified in the implementation 

models and by interviewees were combined and are displayed in the results 

section of this chapter.  There were minor changes made to the contents of these 

levels.    After careful consideration of each of the attributes, and the lack of 

consistency of classification of attributes in the literature (as reported in Chapter 

4) the researcher moved seven of the following attributes into the following 

categories: 

1. apprehensiveness - from perceptions and attitudes to individuals’ 

concerns 

2. perceived competence - from perceptions and attitudes to perceived 

ease of use 

3. negative perceptions - from social and peer influence to perceptions 

and attitudes 

4. lack of patient benefits - from social and peer influence to perceptions 

and attitudes 

5. autonomy - from individual concerns to psychological ownership 

6. choice important - from perceptions and attitudes to psychological 

ownership 

7. interpersonal influence - from communication & influence to social 

and peer influence. 

All seven of these attributes had originally been classified into varying categories 

by the authors of the implementation models as reported in the literature.  The 

researcher considered their classification to be inappropriate and reclassified 

these seven attributes.  The decision to reclassify these attributes into different 
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categories was based on the need to create more meaningful categories which 

was evident had not been done by other researchers.  The opportunity to 

reclassify these attributes had not been available in the past and due to the work 

undertaken in Chapter 4 it was evident that there were more appropriate 

categories to place these attributes.  There was no re-classification of the 

attributes which were solely identified by the interviewees. 

All expert panel members were sent a covering letter acknowledging their 

agreement to participate in this research (refer Appendix 11) and a scoring sheet 

(refer Table 1).  Each expert was sent the list electronically and all were asked to 

rank the categories and the attributes and return to the researcher.   

The ranking of categories and attributes by the expert panel resulted in a reduced 

number for the experts to choose the top five attributes.  The experts were sent 

out the consolidated list of categories and attributes, and were asked to select 

seven attributes in each category.  This resulted in a much reduced list for 

scoring.  Table 5.1 now consolidated into ten categories from forty two and the 

attributes reduced to eighty four from over three hundred and forty was 

considered to be a more manageable list for the experts to score. 
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Table 5.1:  Scoring sheet used by five experts to score categories and attributes 
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Table 5.1 continued 
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The first round of input was in the form of ranking the ten pre-selected attributes 

of which there were ten, from 1 to 7, with 1 being the most important to 7 the 

least important.  The categories, of which there was a total of eighty four, were 

also ranked from 1 to 7 with 1 being the most important to 7 the least important 

(refer Table 2).  The attributes within each category were rated from 1 to 7. 

All responses from the five experts were collated and scored using the following 

scoring tool shown in Table 5. 2: 

Table 5.2: Scoring of categories rated by the experts 
 

Rating Score 
1 7 
2 6 
3 5 
4 4 
5 3 
6 2 
7 1 

A relatively simple system to score the categories was developed.  This enabled 

the summation of responses.  A linear scoring system was assessed as being 

most appropriate so as not to penalise the expert’s choice in regard to their first 

and second choices being close.  It was also chosen to reduce the experts’ 

fatigue levels due to the volume of categories and attributes to be scored.  The 

scores were then collated and totalled across the experts to determine the 

highest rated categories and attributes.  

5.4.4 The formation of a Delphi Panel and identification of the attributes 
required for a successful implementation – Study 2b 

The second phase of this research was to create a Delphi Panel to arrive at a 

consensus for the top five attributes that were considered the most important 

when implementing an electronic health information system.  The five experts 

from Study 2a formed the Delphi Panel.  A mutually convenient day and time 

were arranged by the researcher for the meeting via teleconference to proceed. 
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Triangulation used in qualitative research is adopted to increase the reliability and 

validity of results.  As the two previous chapters adopted a quantitative approach, 

this research technique was considered the most appropriate due to the 

variability and inconsistencies that had been established in the literature as 

reported in Chapters 3 and 4. 

A teleconference was chosen as the method to arrive at a consensus.  The 

teleconference was selected as it was evident when previously trying to set up 

focus groups / workshops, that people were unable to set aside time to 

participate, but were accepting of a one-on-one interview.   It has previously been 

recognised that the formation of a group of people to meet is often difficult and 

that innovative ways to discuss matters are required287.  In addition to practicality, 

a teleconference was also deemed useful to reduce peer pressure during a face-

to face discussion.  Other researchers have adopted modified Delphi techniques 

with success, and also noted the strengths and limitations of these 

modifications167, 168, 173, 288, 289. 

Clear instructions were electronically forwarded to the Delphi panel members 

outlining the purpose of the teleconference and what the goals of the meeting 

were.  Of the initial five experts, one could not participate due to an unexpected 

personal situation.  This member’s ranked responses were included for the 

purposes of the teleconference, and the teleconference proceeded with four 

panel members and the researcher. 

On the day of the teleconference all members were asked to call a specified 

telephone number, known as a conference call.  Once all members were 

available, the findings from Study 2a were then presented by the researcher 

which summed all members’ rankings anonymously.  The collected rankings 

were then discussed as a group with the goal of determining the top five 
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attributes to be included in the DCEs as the most preferred for a successful 

implementation. 

Panel members were asked if they would prefer to review the top twenty two 

attributes or the top ten with the goal of selecting five attributes as the most 

important ones for a successful information system implementation.  There was 

consensus that the top ten be reviewed.  From this, five of the ten attributes were 

selected and ranked from 1 to 5 by the Delphi Panel. 

Initially it was determined that the final choice sets for the DCEs should be of 

sufficient rigour and therefore five attributes were chosen to enable exploration of 

choices without over burdening participants.  Due to the repetitive style of 

questioning when developing DCEs, five attributes were considered to be 

suitable to ensure participants did not experience fatigue290.  At this point the 

number of choice sets had not been established as the attributes and their levels 

needed to be selected and developed to create the DCEs.  Following on from that 

the number of choice sets was established using the Ngene® software. 

 

5.5. Results – Study 1: Individual interviews 

5.5.1 Interviews demographic data 

Thirty three participants identified themselves as wishing to participate in an 

interview.  The following summarises the demographic variables collected. 

5.5.2 Age 

Of the participants 36% were between 40 – 49 years of age, and 42% of 

participants were aged 50 years or older.  The younger age groups represented a 

smaller percentage of participants and could be indicative of how the pilot was 

conducted.  Of the participants from the 50 and older age group could indicate 
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these participants have more interest in the subject, or that they have more time 

to respond to such surveys. 

5.5.3 Gender 

Twenty seven percent of respondents were males.  Whilst 73% may be 

considered high for female respondents, this is reflective of the gender profile of 

health workers in Australia.  This is comparable to the Australian Bureau of 

Statistic report from 2010-11 where the health and social services industry 

reported 79% of employees were females291. 

5.5.4 Gender by age group 

The age and gender split may be considered to be representative of the health 

industry in Australia, with more people working past retirement age and also 

reflective of an ageing population across Australia.  However, it is acknowledged 

that this is a relatively small sample of participants.  

5.5.5 Professional Role 

The professional role of respondents is shown in Figure 5.1 below.  
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Figure 5.1:  Professional role of respondents 

If the categories below are summarised further the results show that 28% have 

medical roles, 39% nursing, 30% non-clinical and 3% allied health.  Because of 

the small sample size it is difficult to determine if this is truly representative of the 

health workforce in Australia.  

5.5.6 Role by age and gender 

         Table 5.3 below displays the participants’ role by age and gender. 

  

0 2 4 6 8

Project Manager / Officer

Nursing Director

Medical docotor - GP or consultant

Health Information Manager

IT advisor / consultant

Medical Director

Allied Health

Manager, non-clinical

Clinical Nurse / Nurse Manager

Clinical Nurse Consultant /…

Clinical Research Nurse

Resident Medical Officer

Frequency 
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Table 5.3:  Role by age and gender 
Role Age Male 

n 
Female 

n 
Medical  
 
 
 
 

25 - 29 
30 - 39 
40 - 49 
50 - 59 
60+ 

 
1 
2 
1 

1 
1 
 

2 
1 

Nursing 25 - 29 
30 - 39 
40 - 49 
50 - 59 
60+ 

 
 

1 
 
 

 
1 
6 
2 
3 

Allied health 
 
 
 
 

25 - 29 
30 - 39 
40 - 49 
50 - 59 
60+ 

 1 

Non-clinical 25 - 29 
30 - 39 
40 - 49 
50 - 59 
60+ 

 
 

2 
 

2 

 
1 
1 
3 
1 

Total  9 24 
 

 

Due to the small sample size no statistical analyses were undertaken.  What this 

table does show is a higher percentage of females (73%) were included in this 

pilot.  As participation was voluntary, and there is a higher number of nursing staff 

in hospitals, compared to other health professionals, this could explain why this 

occurred. 

5.5.7 Venue and date 

The majority of the interviews (82%) were conducted in public, tertiary hospitals.  

This may be indicative of where the greatest number of health professionals is 

employed, and their willingness to participate being employed by a teaching 

hospital where training and research is more frequently undertaken than other 

health services.  The other venues were in a non-work environment requested by 

the participant (coffee shops).  Interviews were conducted between November 

2012 and June 2013. 
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5.5.8 Employment sector of participants 

The employer of participants is shown in Table 5.4. 

Table 5.4: Employment sector of participants 
 

Participant’s employer N Percentage 
Public tertiary hospital 26 79% 
Country health service 1    3% 
Private hospital 2    6% 
University 1    3% 
Other 3    9% 
Total 33 100% 

  
 

79% of participants were employed by a public tertiary hospital.  The other 

category reflects those participants who were self-employed. 

5.5.9 User or Non-User 

Participants were asked if they were a user or non-user of electronic health 

information systems.  User was defined as using the system as it should be used 

by entering or reviewing data for patient / client care, and did not include those 

who made modifications to the system or provided advice / training.  73% of 

participants identified themselves as users. 

It should be noted that in the West Australian (WA) public health sector hybrid 

systems of documenting patient information are used (paper and electronic 

systems), with some hospitals using a Digitised Medical Record (DMR), with no 

fully integrated EMRs used in the public sector.  However, there may be staff who 

work in WA who have used an EMR in other states / countries. 
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5.5.10 Duration of interview 

The duration of interviews is shown in Table 5.5 below.   

Table 5.5:  Duration of interviews in minutes 
 

Statistic  mins 
mean  56 
range  25-90 
median  55 
mode  55 

 
 

The mean, median and mode were all similar (56, 55 and 55 minutes 

respectively).  The range of 25 to 90 minutes indicates that those participants at 

the lower end of the scale were more knowledgeable than those at the upper 

end.  The mean interview time of 56 minutes indicated that these were in depth 

interviews.  Participants were asked to consider the subject matter across a 

number of contexts.  The duration of the interviews also indicated that rich data 

were being collected. 

5.5.11 Results - Attributes 

For each interview responses to questions were recorded into an Excel 

spreadsheet and collated by categorising the responses into the same as those 

identified in the implementation models.  Table 5.6 below shows the frequency 

and percentages of the occurrence of attributes (summarised into categories) 

collated via the literature review of implementation models and also identified 

during interviews.  Also displayed in this table is the number of attributes within 

each of the categories identified by interviewees.  The category ‘actual system 

use’ was classified as a behaviour or action and is further discussed in a later 

section of this chapter. 
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Table 5.6:  Frequency, percentages and rankings of categories by context 

 

  

 
Contexts             Categories                 
 

Number of 
attributes 
identified 

Number of 
interviewees 
identifying 

Percentage of 
Interviewees identifying 

THE USER          Individual characteristics 33 33 100% 

Individuals' concerns 6 10 30% 

Perceived usefulness 5 10 30% 

Perceptions & attitude toward using 6 8 24% 

Psychological ownership 1 2 6% 

Innovation personality 1 1 3% 

Social & peer influence 1 1 3% 

Perceived ease of use 0 0 0% 

User satisfaction 0 0 0% 

Actual system use # # # 

Perceived technology control 0 0 0% 

Individual context 0 0 0% 

Behavioural intention 0 0 0% 

Overall responsibility 0 0 0% 
SYSTEM                System design features 33 33 100% 

Integration / compatibility 9 27 100% 

Other 6 17 51% 

Information quality 7 16 48% 

Systems quality 7 9 27% 

Performance expectancy 0 0 0% 

Effort expectancy 0 0 0% 

Possibility to test 0 0 0% 

Safety quality 0 0 0% 
ORGANISATION Organ’l 
character/analysis 

34 33 100% 

Resource availability 12 33 100% 

Education/learning/mentoring opportunities 8 25 78% 

Communication & influence 3 13 39% 

Organisational needs 0 0 0% 

Service quality 0 0 0% 

Organisation structure 0 0 0% 

Interaction between user & task 0 0 0% 

Innovation history 0 0 0% 

Change capability 0 0 0% 

Regulatory issues 0 0 0% 

Organisational behaviours 0 0 0% 
PLACE                      Ergonomics/egress 21 33 100% 

Geographical location 12 12 36% 

Healthcare environment 0 0 0% 

Setting type 0 0 0% 
THE JOB                      Work processes 24 20 61% 

Clinical unit context / workload 2 2 6% 

Complexity of tasks 0 0 0% 
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Note that # ‘actual system use’ is considered to be a behaviour and is included in 

the behaviours section of this chapter.  From Table 5.6 the extrapolation of 

information regarding the interviewees and their ability to articulate various 

attributes within the categories they were assigned to describe provides insight 

into the complexity of the implementation process. 

Interviewees did not identify as many attributes as those presented in the 

implementation models.  However, due to the lack of attribute definitions provided 

in the implementation models it could be assumed that where the score is zero in 

Table 5.6, that there could be repetition with other categories.  For example, 

‘system quality’ could be considered by some to be the same as ‘safety quality’. 

It was apparent after asking interviewees about the contexts specific to the user, 

the system and the organisation that responses were not as forth coming for 

other two contexts, the place and the job.  This is reflective of the literature where 

the user and the system articles are abundant, and the literature regarding place 

and the job itself appear to be limited. 

Table 5.7 shows the categories by context identified in the implementation 

models, the number of models identifying these categories and percentage of 

models.  Also included is a ranking of the categories from the most frequently 

reported to the least reported.  The highest ranked by contexts were the following 

categories: 

• the user  ‘perception and attitudes towards using’ 

• the system  ‘system design features’ 

• the organisation  ‘organisational characteristics / analysis’ 

• place   ‘healthcare environment’ 

• the job   ‘work processes’. 
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Table 5.7: Frequency of occurrence, percentages and rankings of categories by 
context identified in the implementation models 

                      
Context                                                                    Categories 

Number of 
models 
identifying 

Percentage Rank 

THE USER                                                             Perceptions & attitude toward using 11 52% 1 

Individual characteristics 10 48% 2 

Perceived ease of use 9 43% 3 

Actual system use 11 41% 4 

Social & peer influence 8 38% 5 

Perceived usefulness 7 33% 6 

Behavioural intention 6 28% 7 

User satisfaction 6 28% 7 

Individuals' concerns 5 24% 8 

Individual context 4 19% 9 

Perceived technology control 3 14% 10 

Psychological ownership 2 10% 11 

Innovation personality 1 5% 12 

Overall responsibility 1 5% 12 

SYSTEM                                                                                  System design features 13 62% 1 

Integration / compatibility 6 28% 2 

Information quality 6 28% 2 

Systems quality 6 28% 2 

Possibility to test 5 24% 3 

Performance expectancy 3 14% 4 

Safety quality 3 14% 4 

Effort expectancy 1 5% 5 

ORGANISATION                                               Organisational characteristics / analysis 10 48% 1 

Resource availability 9 43% 2 

Organisational behaviours 7 33% 3 

Education/learning / mentoring opportunities 6 28% 4 

Communication & influence 4 19% 5 

Service quality 4 19% 5 

Organisation structure 3 14% 6 

Interaction between user & task 3 14% 6 

Organisational needs 2 10% 7 

Innovation history 2 10% 7 

Change capability 1 5% 8 

Regulatory issues 1 5% 8 

PLACE                                                                                     Healthcare environment 4 19% 1 

Geographical location 2 8% 2 

Setting type 2 8% 2 

Ergonomics/egress 0 0% 3 

THE JOB                                                                                             Work processes 7 33% 1 

Clinical unit context / workload 5 24% 2 

Complexity of tasks 1 4% 3 
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To compare the categories identified by the interviewees and those identified in 

the implementation models Tables 5.8, 5.9, 5.10, 5.11 and 5.12 shows the 

occurrence, frequency and ranking. 

Table 5.8 has shown that the implementation models and the interviewees 

differed in their inclusion and reporting of user categories. The models also 

included fourteen categories whereas the interviewees only identified seven. 

For the models ‘perceptions & attitudes towards using’ was reported the most 

frequently, with 100% of interviewees reporting ‘individual characteristics’.    

However, it should be noted that the implementation models second most 

frequently reported category within this context was ‘individual characteristics’.  

The interviewees second most reported category was shared between ‘perceived 

usefulness’ and ‘individual concerns’. 
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Table 5.8:  The User:  Comparison of results between implementation models 
and interviews 

 

% = percentage 
# = number 
 

Table 5.9 has shown that there was agreement between the implementation 

models and the interviewees in regard to the most reported category ‘system 

design features’.  Interviewees also reported ‘integration / compatibility’ the most 

frequently (100%), with the implementation models only reporting this category in 

28% of the models.  The interviewees identified a number of attributes which 

were categorised as ‘other’.  These attributes could not be categorised into the 

implementation model categories.  Again, the implementation models reported 

more categories (a total of eight) than the interviewees (four and an ‘other’ 

category). 

  

 
                          Category  

Models 
# 

% Rank  
                             Category   

Int # % Rank 

Perceptions & attitude toward using 11 52 1 Perceptions & attitude toward using 8 24 3 

Individual characteristics 10 48 2 Individual characteristics 33 100 1 

Perceived ease of use 9 43 3     

Actual system use  11 41 4     

Social & peer influence 8 38 5 Social & peer influence 1 3 6 

Perceived usefulness 7 33 6 Perceived usefulness 10 30 2 

Behavioural intention 6 28 7     

User satisfaction 6 28 7     

Individuals' concerns 5 24 8 Individuals' concerns 10 30 2 

Individual context 4 19 9     

Perceived technology control 3 14 10     

Psychological ownership 2 10 11 Psychological ownership 2 6 4 

Innovation personality 1 5 12 Innovation personality 1 3 5 

Overall responsibility 1 5 12     
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Table 5.9:  The System:  Comparison of results between implementation models 
and interviews 

%
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
% = percentage 
# = number 

 

Table 5.10 below clearly shows that the reported categories in the 

implementation models for the systems context and the interviewees were very 

similar, and were reported in the same order, with ‘organisational characteristics / 

analysis’ being the most frequently reported for the organisation context. 

 

Table 5.10:  The Organisation:  Comparison of results between implementation 
models and interviews 

 

% = percentage 
# = number 

 
  

  
Category   

#  
models 

 
% 

 
Rank 

 
Category     

# interviews  
% 

 
Rank 

System design features 13 62 1 System design features 33 100 1 

Integration / compatibility 6 28 2 Integration / compatibility 33 100 1 

Information quality 6 28 2 Information quality 16 48 3 

Systems quality 6 28 2 Systems quality 9 27 4 

Possibility to test 5 24 3     

Performance expectancy 3 14 4     

Safety quality 3 14 4     

Effort expectancy 1 5 5     

    Other 17 51 2 

                        Category   Models # % Rank                       Category   Int 
# 

% Rank 

Organisational 
characteristics/analysis 

10 48% 1 Organisational 
characteristics/analysis 

33 100% 1 

Resource availability 9 43% 2 Resource availability 33 100% 1 
Organisational behaviours 7 33% 3     
Education/learning / 
mentoring opportunities 

6 28% 4 Education/learning/men
toring opportunities 

25 78% 2 

Communication & influence 4 19% 5 Communication & 
influence 

13 39% 3 

Service quality 4 19% 5     
Organisation structure 3 14% 6     
Interaction between user & 
task 

3 14% 6     

Organisational needs 2 10% 7     
Innovation history 2 10% 7     
Change capability 1 5% 8     
Regulatory issues 1 5% 8     
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Table 5.11 below displays the findings from one of two contexts where there were 

limited categories identified in the implementation models and also identified by 

interviewees. 

‘Ergonomics / egress’ was the most identified category by the interviewees with 

100% of interviewees identifying this as important for a successful 

implementation.  Interestingly, this category was not included in any of the 

implementation models.  “Geographical location’ was the second most reported 

category for this context by both the implementation models and the 

interviewees. 

Table 5.11:  The Place:  Comparison of results between implementation models 
and interviews 

% = percentage 
# = number 

 

Table 5.12 shows that within ‘The Job’ context ‘work processes’ was the most 

reported by both the implementation models and the interviewees.  The 

implementation models did include another category ‘complexity of task’ which 

was not reported by the interviewees. 

Table 5.12:  The Job:  Comparison of results between implementation models and 
interviews 

 

Int = interviews 
% = percentage 
# = number 

 

                 Category  Model #   % Rank            Category   Int # % Rank 

Healthcare environment 4 19 1     
Geographical location 2 8 2 Geographical 

location 
12 36 2 

Setting type 2 8 2     
    Ergonomics/egress 33 100 1 

                        
Category   

Models 
# 

% Rank                      
 Category   

Int # % Rank 

Work processes 7 33% 1 Work processes 20 61% 1 
Clinical unit context / 
workload 

5 24% 2 Clinical unit context / 
workload 

2 6% 2 

Complexity of tasks 1 4% 3     



 

162 
 

From these five comparative tables it can be clearly demonstrated that the 

implementation models have expressed and identified more attributes than the 

interviewees.  However, while the categories identified in the models were not 

always included in all models, the participants frequently identified the same 

attribute 100% of the time. 

5.5.12 Results - Behaviours 

Questioning related to the human behaviours that may emerge from the 

implementation of a system either positive or negative were asked of the 

interviewed.  Because of the lack of literature regarding behaviours that emerge 

when implementing electronic health information systems, these two questions 

were considered to add a unique dimension to this research.  The inclusion of 

behaviours in an implementation model is considered to be crucial to the success 

of an implementation.  The behaviours identified in the electronic health 

information systems implementation models reviewed were limited to those 

associated with actual use, with a vague reference to organisational behaviour. 

Interviewees were asked to identify facilitators, detractors and barriers.  A 

considerable number of detractors and barriers were identified, far more than 

facilitators. 

The positive and negative behaviours identified by interviewees were diverse and 

required strict categorisation in order to gain meaning from the responses.  At 

first, each of the lists of behaviours, positive and negative were categorised into 

similar groups.  Some of these groupings proved to be too large and further 

categorization followed. 

  



 

163 
 

Two lists of behaviours were generated from responses, positive and negative.  

These behaviours were grouped into headings which were similar, and as the 

initial categorisation was considered to be too primitive, the Carver, et al292 

multidimensional coping inventory was applied to further categorise responses.   

The categories used included: 

• Use 

• Non-Use 

• Communication 

• Patient / client care 

• The work itself 

• Acceptance 

• No acceptance 

• Emotions 

• Venting of emotions 

• Behavioural disengagement 

• Bullying 

• Minimisation 

• Management 

• Other. 
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From the interviews many more behaviours were identified compared to those 

identified in the literature. Thirteen categories were developed, six included 

facilitating (positive) behaviours, two included both facilitating and detracting 

(negative) behaviours, and five categories of detracting behaviours.   

The behaviours (both positive impact and negative impact) were categorised in 

Table 5.13. 

Table 5.13:  Positive and negative impact behaviours categorisation and 
classification 

 
 Impact 
Category Positive Negative 
Use +  
Communication +  
Patient / client care +  
Management +  
The work itself +  
Acceptance +  
Non-use  - 
Modified use  - 
Behavioural disengagement  - 
Bullying  - 
Minimisation  - 
Emotions + - 
Other + - 

 

These results are interesting as there were a considerable number of more 

detracting behaviours identified than facilitating behaviours.  It could be 

speculated that this response is due to the sample of people interviewed had 

experienced unsuccessful implementations, or that they did not think to articulate 

facilitating behaviours due to a focus on their own experiences. 

There were nine categories positive behaviour responses could be categorised 

into.  The category ‘The Work Itself’ did not generate any positive behaviours 

where more than one participant identified such behaviours.  The most number of 

positive behaviours was in the ‘Acceptance’ category (a total of fourteen) with the 

‘Management Attributes’ category providing the least number (one). The most 



 

165 
 

frequently reported positive behaviour in the ‘Acceptance’ category was 

‘connectiveness of use to the health service’.  Table 5.14 below displays the 

positive behaviours that were identified by interviewees where the response was 

greater than one for each category. 

Table 5.14:  Positive behaviours identified by interviewees (n = 33) > 1 response 
 

 
Category 

 
Positive impact behaviours 

Number of 
times 

identified 

Communication Better communication relations across health 
providers, other organisations for the good and 
safety of patients 
Improved communication 
Multi-disciplinary communication 

3 

Patient / client 
care 

Increase people's willingness to help patients 
Contributing to care that is broad and at wider level 

2 

Acceptance Connectiveness of user to the health service 6 

 Create a happier, easy way of doing things - a 
happier workforce 
Camaraderie 
Enhanced teamwork 
Team and teamwork 

4 

 Promotion to others of the implementation or the 
system 
Advocate for the system 

2 

 Increased energy in the workplace 
Job satisfaction 

2 

Use Use system properly 
Effective use of system 
Increased use of the system 

3 

 Use system frequently 
Using the system 

3 

 Continued use 
Use the system in total 

2 

 
 
 

The identification of behaviours with a negative impact were more forthcoming 

from participants, who identified both interesting and concerning negative impact 

behaviours.  A total of seven categories were developed for negative impact 

behaviours.  The most frequently reported negative impact behaviour where the 

behaviour was identified more than once was the ‘behavioural disengagement’ 

category.  The second most frequently reported was the ‘emotions’ category. 
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However, the most frequently reported negative behaviour category was the 

‘Other’ category.  A diverse range of behaviours were identified with only three 

receiving more than one response.  The responses were so diverse that there 

was no pattern and categorisation could not occur.  The most specific negative 

impact behaviour identified by participants was bullying.  This was specifically 

where others find other staff to do the work, known as task pushing.  Such 

behaviours are displayed usually by those who hold a position of seniority and 

the staff who pick up the task comply due to their status, and also to ensure the 

work will be done. 

The least reported category was the ‘minimisation’ category with only three 

participants identifying the behaviour of minimising, meaning only doing what 

needs to be done, and this is termed minimising their effort. 

A number of these behaviours are concerning, such as bullying, non-use and 

absenteeism.  All of these behaviours have the capacity to make a system 

implementation unsuccessful.  These negative impact behaviours need to be 

identified and managed to reduce their impact.  Table 5.15 summarises the 

negative impact behaviours identified by interviewees. 
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Table 5.15:  Negative impact behaviours identified by interviewees (n = 33) > 1 
response 

 
 
 
 
Category 

 
 
 
Negative impact behaviours 

 
Number of 
times 
identified 

Bullying Bullying other users to do their work 
Task pushing 
Getting others to do the work 

6 
 

Minimisation Minimising - only doing what I have to do 
Minimising effort 

3 
 

Modified use Only using the system for what they use it for 
Using system in a half-hearted way 
Avoiding use 

4 
 

 Misuse the system - unethical use 3 

Non-use Non-use of the system / Refusal to use it  2 

 Workaround using the old system / Resistance to letting go of an old 
system 

2 
 

Behavioural 
disengagement 

Disconnected staff /Feeling detached / Not a being a team player / Not 
engaging 

 
4 

 Non-compliance 2 

 Recalcitrant behaviours (avoiding attending meetings etc.) 2 

 Bad-mouthing / denigrating the system 2 

 Avoidance of doing the work 2 

Emotions Aggression / anger / angst 3 
 Stress / Affecting the mental health of the user 3 
 Frustration 2 
Other Resignation 2 

 Stifling communication due to negative attitude / Negativity 2 

 Absenteeism 2 

 

 

5.5.13 Results – Impact and Benefits 

The interviewees were also asked to identify the impact and / or benefits of an 

electronic health information system implementation.  A range of responses was 

provided which were predominantly positive.  The responses were categorised 

into the following ten categories: 
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• Patient / Client 

• Communication 

• Documentation 

• Cost / benefit efficiencies 

• Access 

• Ease of use 

• Management 

• The staff 

• The work itself 

• Other. 

 

Some interviewees provide numerous responses and others only a few.  A total 

of one hundred and fifty eight impacts or benefits were reported.  Table 5.16 

shows these categories and responses where the response was reported on 

more than one occasion. 
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Table 5.16:  The impact and benefits of an electronic health information system as 
reported by interviewees 

 
Category Impact and Benefits Frequency 
Patient / Clients • Benefit patient / Improve the service for consumers - 

patients and other health providers external to the 
organisation / Save lives / Reduce errors/ Less mistakes 
around care 

5 

 • Patient-centred outcomes e.g., reduction of adverse 
incidents / Make clients (other clinicians) outcomes better / 
Improved clinical outcomes 

3 

 • Patient safety / Improved client safety  3 
 • Make client/patients outcomes better / Provides better 

patient care / Increase the speed at which decisions are 
made 

3 

Communication • Improved communication / Aids cross-department 
communication and intra-departmental 

3 

 • Connectivity to other health professionals / Cross transfer 
of information between health providers 

2 

Documentation • Better source documentation / Improved accuracy in data / 
Succinct, comprehensive record / The work done will be 
better recorded – e.g., ABF / Reduces variability 
compared to paper systems / Reduced fragmentation of 
client patient data 

8 

 • More legible 3 
 • Easier to locate information / Retrievable / Retrieve 

information at a global level 
3 

 • A 'live' system - tracking of patient conditions from 
admission to discharge / Tracking of information 

2 

 • Reduce duplication of information 2 
  
Cost-
Benefit/Efficiencies 

• Saving time / Reduced time to do the job 11 

 • Cost-savings / Resources – reduction / Cost benefit 5 
 • Space saving 

 
2 

Access • More ready/quicker access 11 
 • Accessible to all / More than one person accessing at 

same time / Access anywhere in the state 
3 

Ease of use • Easier to use / Make basic tasks easier / Help staff do 
their job 

3 

Management • Improve ABF / Solid information to back up outpatients 
e.g., implications for funding, accountability 

2 

 • Make the service more efficient / Improve the services that 
we give 

2 

The staff • Happier people in the workplace / Happy users / Increased 
job satisfaction 

3 

The work itself • Streamlining a range of processes / Improved ability to 
work better 7 

 • More information at the point of patient contact / 
Availability of more results, at the point of care / Allows 
users to view patient information at the same time 

3 

 • Improvement in the way a task is performed / Make the job 
more efficient 3 

 • Reducing paper 2 
 • Not having to wait for a paper record to arrive / Get 

information faster 2 

 • Potential to exchange information with other  approved 
providers as part of the clinical handover process / 
Improved capacity to connect to other health providers 

2 
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What these responses show is in the frequency column this is the number of 

interviewees who articulated this response.  The top five responses were: 

 
• Saving time        (n = 11)* 
• Reduced hours to do the job 
• More ready / quicker access      (n = 11) 
• Better source documentation  
• Improved accuracy in data  
• Succinct, comprehensive record  
• The work done will be better recorded 
• Reduces variability compared to paper  
• Reduced fragmentation of client/patient data   (n = 8) 
• Benefit patient  
• Improve the service for consumers 
• Save lives  
• Reduce errors 
• Less mistakes around care     (n = 5) 
• Cost-savings  
• Resources – reduction 
• Cost benefit       (n = 5)* 

 

From the categorisation of these responses two were from the same category 

indicated with a ‘*’ (cost benefits / efficiencies). 

5.5.14 Results – Other considerations 

A total of 100 responses were articulated by the interviewees.  These were 

categorised and collated, refer table 5.17 below: 

Table 5.17: Other considerations identified by interviewees categorised into nine 
categories 

 
Categories - Other 
considerations 

Frequency 

Planning  7 
Staff involvement 21 
Resources  4 
Support / Education and training 10 
Implementation style 22 
Communication  5 
Clinical issues 
System specifications 

 4 
13 

General 14 
Total 100 
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A number of other considerations were duplications / repeats from the other 

questions asked during the interviews.  This was identified when the data were 

collated.  If an individual interviewee had already mentioned the other 

consideration in earlier questions, this was not recorded.   When a response was 

mentioned more than once, these are shown in Table 5.18. 

Table 5.18:  Other considerations by category where there was >1 response 
 

Category             Comments N > 1 
Planning • Planning paramount  

• Plan until your brain falls out of your head 
• Need to be well planned, well thought out 

3 

Staff involvement • Involve the user  
• Right people   
• Engage the right stakeholders   
• Get everyone on board before decision is 

made to implement  
• Need to be connected with the user  
• Engagement with professional groups is 

important - buy in from the different 
professional groups 

• Champions of change 
• More thought put into getting key 

enthusiasts - using champions 
• More recognition for leadership in 

implementations 
• Ability to ask questions and raise concerns 
• Providing forums for staff 
• User input before the system is decided 
• Stakeholder involvement necessary 

6 
 
 
 
 
 
 
 
 
 
3 
 
 
 
 
2 
 
 
2 

Resources • None > 1 3 
Support / Education and training • IT support 

• IT support after training is essential 
• There needs to be a lot more IT support 

locally 
• Highlighting training that is generic but a 

component that seeks to be tailored to the 
user Initial training needs to be targeted and 
at who is being trained 

• System for on-going training 
• Education on-going & in different formats 

(face-to-face, or video, interactive e.g., small 
groups) 

 
 
 
 
 
2 
 
 
 
2 
 
 

Implementation style • Trial system with end-users 
• Try before you buy 

2 

Communication • Accolades 
• Praise needed 
• Rewards for achievement 

3 

Clinical issues 
System specifications 

• None > 1 
• One size does not fit all  Lack of customisation - 

one size fits all 

 
2 
 

General • Address the ‘what's in it for me?’ 
• Big picture often not considered-need to let 

everyone know what the benefits are for 
user & client 

• Identify the benefits before implementation 
• Defining why the system is going to be used 
• Organisation needs to be clear as to what it 

wants when  implementing a system - clear 
vision 

5 
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The most frequently reported single other consideration was from the staff 

involvement category followed by the general category.  The further identification 

of staff involvement reinforces the importance of this attribute is in systems 

implementation. 

5.5.15 Results Study 2a:  Scoring and selection of the attributes for the 
development of a Discrete Choice Experiment 

All health implementation models identified in the literature were reviewed to 

determine all attributes identified.  These were placed into the categories 

developed by the developers of the models.  The same occurred for the 

responses provided by interviewees. 

Tables 5.19, 5.20 and 5.21 display the findings of the attributes identified as (M) 

from the implementation models and (I) from the interviews.  These 84 attributes 

were those presented to the experts for scoring.  These were selected as the 

experts ranked the three contexts (user, organisation and job) as the three most 

required contexts for a successful system implementation. 

For the user context 35 attributes came from the implementation models, eight 

from the interviewees and nine from both the models and interviewees (a total of 

52 attributes). 

For the organisation context 13 attributes came from the implementation models, 

three from the interviewees and six from both the models and interviewees (a 

total of 22 attributes). 

For the job context three attributes came from the implementation models and 

seven from the interviewees (a total of 10 attributes). 
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Comments regarding the categories attributes were placed into include: 

1. For the ‘perceived ease of use’ category interviewees described this as 

‘ease of use’ and was categorised within the System context not the User 

context.  One model228 categorised ‘perceived ease of use’ within the 

category of ‘system performance’. 

2. ‘Perceptions and attitudes towards using’ category is of concern as 

these (perceptions and attitudes) change over time, and are also related to 

whether or not the system is in use or is being considered for use.  

Attitudes and perceptions pre-implementation can and do change post-

implementation.   

3. The ‘psychological ownership’ category was identified and described as 

such in only a handful of health implementation models. 

4. For the ‘social and peer influence’ category this was included in other 

contexts, not necessarily those contexts selected here for DCE 

development. 

Some attributes were included in other categories as indicated in Table 19 below.  

This was undertaken as the ‘fit’ within the attribute was determined as being more 

meaningful and accurate.  All of the attributes moved into another context were 

those which had been identified in the implementation models. 

Red text highlighted in the level column for Tables 5.19, 5.20 and 5.21 indicate 

those levels only identified by the interviewees. 
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Table 5.19:  Combining of attributes in the user context identified by interviewees 
and from the implementation models 

Context  
Category 

Health implementation models attributes (M) (n=21) and by 
interviewees (I) (n=33) 

User individuals’ concerns fear  (I) 
apprehensiveness (M) (moved from perceptions and 
attitudes) 
exposed to better  (I) 
threat  (I) 
computer anxiety (M) 
ambiguity (M) 
training (M) 
benefits (M) 
costs (M) 
anxiety (M) 
customisation (M) 
integration (M) 
logistics & regulatory issues (M) 
need for control (M) 
herd mentality / social influence (M) 

 perceived ease of use 
 

easy to use (M) (I) 
clear (M) 
easy to remember (M) 
always available (M) (I) 
user friendly (M) (I) 
easy to learn (M) 
integration of tools (M) (I) 
accessibility (M) (I) 
reliability (M)(I) 
perceived competence (M) 
(moved from perceptions and attitudes) 

 perceptions and attitudes 
towards using 
 

keenness / motivation (M) 
use depends on cost (M) 
benefits hospital (M) 
benefits self (M) 
benefits patient (M) (I) 
refuse without benefits (M) 
ego (I) 
perceived usefulness (I) 
towards using(M) (I) 
negative perceptions (M) 
(moved from social and peer influence) 
lack of patient benefits (M) 
(moved from social and peer influence) 

 psychological ownership 
 

involved in the process (I) (M) 
ownership towards system (M) 
ability to configure system (M) 
autonomy  (M) 
(moved from individual concerns) 
choice important (M) 
(moved from perceptions and attitudes) 

 social and peer influence 
 

leadership (I) 
proactive (I) 
champion (M) (I) 
boundary spanners (M) 
social factors (M) 
service support (M) 
social supportiveness (M) 
lack of senior staff involvement (M) 
control over business processes (M) 
current or local success stories (M) 
interpersonal influence (M) 
(moved from communication & influence) 
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The classification and categorization of these attributes and their levels clearly 

has demonstrated that there needs to be increased specificity around the 

meaning of attributes, and also an agreed classification system to allow 

researchers and others to describe terms in the same way. 

Table 5.20:  Combining of attributes identified by the organisation context from 
the implementation models and the interviews 

 
Context Category Attributes included in health 

implementation models (M) (n=21) and by 
interviewees (I) (n=33) 

Organisation organisational behaviours management support (M) 
training (M) 
computer support (M) 
change readiness (M) 
commitment from the top (M) 
 

 organisation structure nature (type & size) (M) 
management (M) 
politics (M) (I) 
communication (M) (I) 
culture (M) (I) 
hierarchy (M) 
autonomy (M) 
planning & control systems (M) 
strategy (M) (I) 
 

 change capability project teams (M) (I) 
champions (M) (I) 

 communication & influence lines of communication (I) 
explanation of value (I) 
explanation of rationale (I) 
discussion forum (M) 
progress evaluation, tracking & monitoring 
(M) 
mass media (M) 

 

For the job context three attributes came from the implementation models, seven 

from the interviewees and zero from both the models and interviewees (a total of 

10 attributes). 
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Table 5.21:  Combining of attributes identified by the job context from the 
implementation models and the interviews 

Context Category Attributes included in health implementation 
models (M) (n=21) and by interviewees (I) (n=33) 

 
Job 

 
Work processes 

 
easy (I) 
documentation easier (I) 
the ‘fit’ / compatibility (M) 
extent of change from the adoption (M) 
assignment of who will do & how role aligned with job 
(M) 
information sharing (I) 
improve job complexity (I)  
job redesign (I) 
impact / interaction with patient (I) 
geographical location (I) 

 

The experts were asked to rank the categories listed in Tables 5.17, 5.18 and 

5.19.  A total of 84 attributes sorted by context were provided and panel members 

were asked to rank each one from 1 to 7.  One was considered to be the most 

important and 7 the least important.  Each category when ranked by each expert 

was then assigned a score and all scores then totalled.  From this the most 

important to the least important categories were identified.  The scoring of the top 

10 attributes is shown in Table 5.22. 

Table 5.22: Experts scoring of categories in descending order 
 

Categories Score 
Organisational behaviours 19 
Change capability 18 
Work processes 17 
Perceived ease of use 17 
Organisational structure 16 
Individual concerns 15 
Social and peer influence 12 
Perceptions and attitudes 11 
Psychological ownership 10 
Communication and influence   9 
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The highest scoring was ‘organisational behaviours’, followed by ‘change 

capability’ and ‘work processes’.  These top categories are considered to be 

those where there is limited inclusion (in the main, no inclusion) in the majority of 

the implementation models. 

The attributes within each category were then ranked by the experts and 

assigned a score with the same scoring process applied as that undertaken for 

the categories.  The ten highest scored (shown as shaded) and the twenty 

highest scored attributes (the final number was 22 as five achieved the same 

score) are displayed in Table 5.23.  

The attributes reported the most frequently fell into the following categories 

‘psychological ownership’, ‘organisational behaviours’ and ‘communication and 

influence’ (each reported four times).  These were followed by ‘perceived ease of 

use’ three times and ‘perceptions and attributes towards using’, ‘organisational 

structure’ and ‘work processes’ reported each two times (refer Table 5.23). 
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Table 5.23: Highest scored attributes (n=22) by the Expert Panel and associated 
categories 

Attribute Score Category 

involved in the process 34 psychological ownership 

change readiness   30 organisational behaviours 

commitment from the top   30 organisational behaviours 

benefits self   28 perceptions & attitudes towards using 

easy to learn   26 perceived ease of use 

ownership towards system   26 psychological ownership 

lines of communication 26 communication and influence 

discussion forum 26 communication and influence 

ability to configure system   25 psychological ownership 

explanation of rationale 25 communication and influence 

user friendly  24 perceived ease of use 

training   24 organisational behaviours 

Strategy 24 organisational structure 

easy to use  23 perceived ease of use 

perceived usefulness 23 perceptions & attitudes towards using 

management support   22 organisational behaviours 

communication  22 organisational structure 

choice important  21 psychological ownership 

politics  21 organisational structure 

explanation of value 21 communication and influence 

assignment of who will do & how role aligns 21 work processes 

impact / interaction with patient 21 work processes 

 

Table 5.24 shows the number of attributes within each category which were 

scored as the top 22. 

Table 5.24:  Number of attributes within each of the categories 

scored by the experts as the top 22 
 

Category Number of attributes 
scored in top 22 

Psychological ownership 4 

Organisational behaviours 4 

Communication and influence 4 

Perceived ease of use 3 

Organisational structure 3 

Perceptions and attitudes 2 

Work processes 2 
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For the top 10 attributes, the categories which were reported the most frequently 

were ‘psychological ownership’ and ‘communication and influence’ (three times) 

followed by ‘organisational behaviour’ (two times) and ‘perceptions and attitudes’ 

and ‘perceived ease of use’ refer to Table 5.25. 

Table 5.25:  Ranking of attributes according to the frequency of domain specific 
categories 

 
 
Category 

Frequency of attributes 
scored as the Top 10 

Psychological ownership 3 

Communication and influence 3 

Organisational behaviour 2 

Perceptions and attitudes 1 

Perceived ease of use 1 

 
 

These findings have demonstrated that when presented with details as provided 

by the attributes, the order of preferences can change.  Tables 5.24 and 5.25 

have shown that ‘psychological ownership’ remained the top scoring category 

followed by ‘organisational behaviour’ with ‘communication and influence’ 

changed from second to third place when attributes within the categories were 

provided. 

The next stage of this phase of the research was the creation of the Delphi Panel 

using the experts used to score the categories and attributes. 

5.5.16 Results Study 2b:  The formation of a Delphi Panel and identification of 
the attributes required for a successful implementation 

The Delphi Panel members were required to arrive at a consensus from the 20 

highest scored attributes.  The members were asked to arrive at an agreement of 

the top five attributes.  Members were asked if they would prefer to start with the 

top 20 or the top 10.  It was agreed by all four members to use the top 10.  The 
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attributes and associated categories for the top 10 attributes are shown in Table 

5.26 below. 

Table 5.26:  The top ten attributes and associated categories used to select the 
top five attributes for the development of a discrete choice experiment by the 

Delphi Panel. 
 

Top ten highest ranked 
attributes 

Score Category 

involved in the process 34 psychological ownership 

change readiness   30 organisational behaviours 

commitment from the top   30 organisational behaviours 

benefits self   28 perceptions & attitudes towards using 

easy to learn   26 perceived ease of use 

ownership towards system   26 psychological ownership 

lines of communication 26 communication and influence 

discussion forum 26 communication and influence 

ability to configure system   25 psychological ownership 

explanation of rationale 25 communication and influence 

 

The duration of the teleconference was fifty minutes.  There was discussion 

around what the attributes meant and how important these were for a successful 

implementation.  All panel members were asked about each of the attributes as 

to whether or not they would be one of the top five, then how these would be 

ranked from one to five.  Between the members a ranking process began and 

there was no domination by one member, nor any moulding of opinions293.  

Surprisingly the process was not complicated and the agreed top five attributes in 

order of importance agreed by the Delphi Panel were: 
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1. Involved in the process (psychological ownership) 

2. Change readiness (organisational behaviours) 

3. Benefits to self (perceptions and attitudes towards using) 

4. Explanation of the rationale (communication and influence) 

5. Ability to configure the system (psychological ownership). 

 

These five attributes were then used to develop and design the discrete choice 

experiment in the following chapter, Chapter 6. 

Appendix 12 displays the expert and Delphi Panel rankings, scoring and top 5 

attributes. 

 

5.6 Discussion 

 

This section of the chapter will provide a discussion of the findings from the individual 

interviews, the results from the scoring of the attributes and how the selected attributes 

relate to the literature.  In particular, this section will compare attributes included in the 

models reported in Chapters 3 and 4, and how these are similar or different to those 

obtained from participant interviews and the reasons why this may have occurred.  This 

discussion will also include the rationale for the number of attributes and categories 

selected and how these will be utilised to develop a Discrete Choice Experiment, the 

next phase of this research. 
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The combining of the attributes and categories from all implementation models 

reviewed and analysed (health and non-health implementation models), and those 

attributes and categories identified via interviews was undertaken to develop a 

comprehensive listing prior to ranking of the top five attributes.  It was considered to be 

more rigorous to combine all attributes rather than only use those identified by the 

interviewees.  Only using participant derived attributes has been acknowledged as a 

limitation is some research294. 

 

Upon further consideration of the top five attributes, it was decided by the researcher 

that the number of attributes to be included for the DCEs could be increased to seven.  

Therefore, two additional attributes were selected ‘impact on work processes’ and 

‘ease of use of the system’.  These additional attributes were included for the 

development of DCEs in an attempt to increase the rigour of the DCEs and also to 

include attributes which had been reported in the literature which were also included in 

the list of the top ten attributes identified in this research.  ‘Impact on work processes’ 

has been reported to be a significant detractor in system implementations295.  Also, the 

‘ease of use of the system’ can affect adoption rates and system sustainability. 

 

In total seven attributes were selected for inclusion in the design of the DCEs.  This 

number is considered to be at the top end of the number of attributes to include296.  The 

other consideration was achieving a satisfactory level of cognitive effort to achieve 

meaningful results297. 
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To compare what was found in the literature to the attributes found during the 

interviews the following analysis highlights the difference identified.  Each of these five 

attributes will be discussed below. 

 

‘Involved in the process’ and ‘ability to configure the system’ two attributes selected 

and both were from the psychological ownership category within ‘The User’ context.  

‘Involved in the process’ was ranked number one by the Delphi panel members.  

‘Ability to configure the system’ was ranked number five.  Pare, et al101 were possibly 

the first to identify the need to include what they termed a new construct termed 

‘psychological ownership’ within a clinical information systems environment.  From the 

classification process previously developed by the researcher, of the top five attributes 

considered to be success factors in the implementation of electronic health information 

systems, two of the attributes selected by the Delphi Panel were from the psychological 

ownership category.  This can be interpreted as these two being of considerable 

importance by members. 

 

Psychological ownership is closely aligned with user participation101 and is also aligned 

to attitudes and feelings.  More specifically, psychological ownership can be defined as 

a conceptual sense of possession, people reflecting a relationship with an object and 

with cognitive and affective components298.  Psychological ownership as an attribute in 

the ‘User’ context was reported two times in the twenty one implementation models 

reviewed.  The Delphi panel members also identified psychological ownership two 

times.  This could indicate that there is support for the user being closely aligned with 

the system for the success of an implementation.  Of all the models reviewed the user 

context totalled 31% of all the attributes identified when the models were analysed.  

The specific attributes of being involved in the process and being able to configure the 

system were two of five that could be selected by the Delphi Panel members. 
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For the Delphi panel members to select and reach consensus for two psychological 

ownership attributes to be ranked in the top five sends a strong message regarding the 

considered importance of these when implementing an EHIS.  Also, their limited 

inclusion in reported EHIS implementation models could explain for those models that 

have been applied (not theoretical models), that there are fundamental, important 

exclusions and lack of consideration of this attribute and the categories within. 

 

‘Change readiness’ an attribute of the ‘Organisational behaviours’ category in ‘The 

Organisation’ context was ranked number three.  The implementation of electronic 

health information systems is frequently a considerable change to the method patient / 

client information is recorded.  Numerous obstacles can interfere with the 

implementation process.  ‘Change readiness’ is the extent to which a person is willing 

to accept, embrace and adopt something which will alter the status quo299.  Research 

has shown that when organisational readiness is high, people will demonstrate greater 

persistence when faced with obstacles300.  

 

The ‘Organisation’ context contributed to 28% of the total attributes identified in the 

EHIS models.  This ranked second to ‘The User’ context.  ‘Organisational behaviours’ 

as a category had five attributes identified by participants when interviewed.  ‘The 

Organisation’ was included and reported seven times in the implementation models 

reviewed.  The importance of organisational behaviours in relation to change readiness 

is perhaps underreported in the literature and was included in one third of the 

implementation models analysed. The Delphi Panel members considered ‘change 

readiness’ to be an important attribute for the success of an EHIS and ranked it as 

number two of the top five categories.  It is interesting to note that of the total number 

of interview (n = 33) interviews, ‘change readiness’ was not identified as an attribute.  
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While some articulate that the scientific basis of the importance of establishing 

organisational readiness for change is limited292, others301 have demonstrated via the 

development of an instrument to measure organisational readiness for change that 

further assessment is still required.  Another factor interlinked with organisational 

change readiness is leadership.  Whilst this research does not focus on individual 

concepts and traits such as leadership, it should be noted that leadership and change 

cannot be separated as they are interdependent302. 

 

‘Benefits to self’ is an attribute of the ‘perceptions and attitudes towards using’ 

category, in the ‘The User’ context.  Eleven of the implementation models (52%) 

included the category ‘perceptions and attitudes towards using’ and was reported the 

most number of times in ‘The User’ context.  However, none of the twenty-one health 

implementation models specifically identified ‘benefits to self’.  One non-health 

implementation model identified ‘benefits to self’ as an attribute for consideration.  Eight 

(24%) of interviewees identified ‘perceptions and attitudes towards using’ and none of 

the interviewees specifically mentioned ‘benefits to self’.  ‘Benefits to self’ was ranked 

number three in the top five by the Delphi Panel.  This in itself is an interesting 

phenomenon due to the limited inclusion of this attribute in the implementation models 

and limited identification of this attribute by the interviewees. 

 

‘Benefits to self’ can be colloqualised to ‘what do I get out of the changes that are being 

made?’.  This is unique to an individual.  Therefore, different interpretations could be 

made by individuals.  There also could be a component of trust entwined in this 

category.  Specifically, trust in management303 which is positively related to individual 

readiness to change303.  However, there have been variations reported in the literature 

where employees unhappy in their jobs can view change as an opportunity to improve, 

while others happy in their jobs may wish to preserve the status quo304.  People who 
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perceive more direct change in the form of disruption in the workplace, experience 

greater stress and could develop negative attitudes towards change305. 

 

Because of the variation in the findings from research, it could be considered that the 

only method an organisation can determine if employees will adopt changes positively 

is to conduct a formal assessment of every employee to determine their individual 

readiness and acceptance of change.  This assessment is directly related to 

organisational readiness.  Without peoples’ acceptance the organisation cannot be 

considered ready to adopt the changes. 

 

As the Delphi Panel members considered ‘benefits to self’ to be an important enough 

attribute to rank it as number three in the top five, this could be considered to be an 

attribute that has been ignored by those developing implementation models and others 

due to the limited inclusion in models and limited identification by interviewees. 

 

‘Explanation of the rationale’ is an attribute of the ‘communication and influence’ with 

the category being within the ‘Organisation’ context.  ‘Explanation of the rationale’ was 

ranked number four by the Delphi panel.  Of the implementation models, four included 

‘communication and influence’ (19%) and was ranked number five within the 

Organisation context.  ‘Communication and influence’ was reported thirteen times by 

interviewees (49%), and was ranked third out of three in the ‘Organisation’ context.  

Communication during an implementation is well documented as being an important 

and is a significant requirement for staff during any change process.  What is unknown 

is ‘how much is enough?’.  And, does the level, type, method of communication, and in 

particular in this instance what level of detail is required and is this the same for every 
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staff member affected and / or included in the implementation of change?  Not only is 

communication of the rationale an important factor in the pre-implementation phase, 

but also how this communication can influence potential users of the information 

system. 

 

The two attributes ranked individually and as a group remained the same (‘Involved in 

the process’ and ‘Change readiness’).  However, the third ranked individually attribute 

(commitment from the top) did not rank in the top five.  ‘Benefits to self’ ranked number 

three as a group (fourth individually), with number four attribute as a group ‘explanation 

of the rationale’ which was number ten when ranked individually and ability to configure 

the system was attribute number five when ranked as a group (ranked ninth 

individually). 

 

Of the highest scored attributes (n=22) three did not make it into this list.  These 

attributes were: ‘individual concerns’, ’social and peer influence’ and ‘change 

capability’.  It could be considered that ‘individual concerns’ would be ranked as a 

priority by users of systems, but the Delphi Panel did not consider this.  The same 

could apply to the other two attributes.  This may indicate a limitation of this study. 

 

Human behaviours displayed during an implementation of an EHIS also appear to be 

lacking in the literature.  Whilst the avoidance of the use of technology was identified in 

the literature as one of the behaviours which could be displayed by users306, limited 

research is available at the implementation phase and for the implications for patient 

care306.  For this reason, two questions asking about the positive and negative 
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behaviours that can be displayed were included during the interview to establish what 

interviewees had experienced themselves or considered were possible behaviours.   

The human element of implementations is considered to be largely ignored during 

implementations and this is evident in the models and the attributes of these models 

analysed in Chapter 3 and 4.  Most implementations appear to focus on the hardware 

and the applications being implemented.  Limited consideration of the human factors 

could therefore be considered to be attributable to the high percentage of failed 

implementations.   

 

Sustainability of a product is often not considered and should be emphasised by those 

implementing the system.  Often third parties or those on contract (meaning not 

permanent employees) implement systems.  Frequently there is a gap between the 

user and the system, with the product not meeting the business needs of the user.  

This is seen as the product driving the business with users needing to comply with 

what is being offered. 

 

To minimise negative human behaviours these matters should to be addressed via 

change management, including risk management strategies.  This includes an 

assessment of the culture of the organisation and consideration of the organisation’s 

complexity13.  Other variables such as geographical location, history, traditions, culture 

and values307 need to be factored into any change management plan. 

 

A focus on social and organisational issues was excluded in the models reviewed and 

analysed.  This is established as being an omission from change management plans 

and directly attributable to high failure rates308.  Full preparation by those implementing 
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change and an understanding of what could be unknown factors is paramount for any 

change management process309. 

The decision to conduct individual interviews versus workshops or focus groups was 

based on feedback received via the recruitment slips sent to potential participants 

where they were asked what their preference for participation was, focus group or 

individual interview.  As questionnaires or surveys can be limited in the questions 

asked of participants310 a questionnaire was not offered as it was considered that 

interviewing would provide the researcher with the ability to prompt participants and 

also collect a more enriched data set.  It is also well documented that individual 

interviews can elicit more responses from participants who may not contribute as much 

in a group situation311.  Interviewing participants allowed the researcher to probe more 

deeply into the subject.   

 

When there is limited literature or specific information about a particular topic 

interviewing is a useful tool to deploy.  Focus groups participants are reported to only 

contribute 60% to 70% as many ideas that were generated when compared to an 

individual interview312.  In addition to this, the quality of ideas were increased for the 

individual interview312. 

 

In recent times in Western Australia it has become evident that electronic health 

information systems that fail to meet the expectations of users have a significant impact 

on clinical decision-making.  This may include time wasted trying to make systems 

work, learning a system that is not user-friendly, errors made by the system, and 

technical system issues.  All of these factors can contribute to a direct impact on the 

patient due to time wasted, staff being distracted, and errors such as incorrect 

medication doses and failure to account for drug contraindications.  The importance of 
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such research is therefore considered to be important in clinical decision making, and 

also integral to the provision of patient care. 

The feedback from the other four health care services contacted was not positive.  One 

service intimated that the research was of no clinical benefit to the organisation and 

that staff did not have the time to participate in such activities during work hours.  The 

other three services did not respond to the researcher’s request for permission to 

distribute information about the study to health service staff, even though there were 

repeated requests.  The less positive comments regarding involvement in this research 

while disappointing, highlight how health services are time poor, and may place more 

emphasis on clinical research than non-clinical research. 

 

To consolidate the techniques and methods applied in this research, the following 

section highlights the strengths and limitations of this qualitative phase of the research. 

 

5.7 Strengths and limitations 

5.7.1 Strengths 

The inclusion of qualitative research (interviewing participants) which identified 

additional attributes over and above what was identified in the literature has 

demonstrated that this technique has added value to the study by contributing 

more attributes for consideration when implementing a system. 

The recording the interviewee responses at the time of the interview in place of 

recording the interviews allowed for accurate recording of the responses, with 

only one person recording thereby reducing interviewer error. 



 

191 
 

The creation of a panel of anonymous experts and the formation of a Delphi 

Panel with the same anonymous members was considered to be the most 

appropriate way to score, prioritise and rank the categories and attributes.  This 

was also considered to be a valuable tool as when the experts ranked attributes 

these changed once the Delphi Panel was created and a consensus achieved.  

Initially, there were some considerable differences from the ranking of the top ten 

attributes selected on an individual basis compared to the final selection of the 

top five attributes as a group.  This could also be related to the experts’ 

responses being from five persons and the Delphi Panel comprising four 

members.  It could also be related to the preservation of the heterogeneity of 

members selected where a ‘bandwagon effect’ did not occur.  

In the previous chapter of this thesis, Chapter 4, it was reported that the 

implementation models analysed and evaluated were at times narrow in their 

focus and often were not comprehensive as they did not include a variety or 

number of attributes.   Only when the attributes from all models were combined 

did a more comprehensive and detailed picture of what attributes were required 

for a successful implementation.  When the interviews, the experts and the Delphi  

Panel findings were identified and collated it become even clearer that there were 

additional attributes for inclusion and consideration. 

The identification of both specific positive and negative behaviours was 

considered to be a unique aspect of this study.  The researcher presented a 

paper at a conference overseas where considerable discussion occurred 

regarding mainly on the negative impact behaviours identified in this study (refer 

Appendix 5.4).  Nowhere in the literature was a complete listing of negative 

impact behaviours identified.  Qualitative studies identifying behaviours emerging 

from the implementation of electronic health information systems were not readily 

identifiable in the literature.  The identification and categorisation of the 
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behaviours identified by interviewing participants was considered to be a useful 

tool for implementation teams to be able to recognise these behaviours and be 

forewarned that certain behaviours may emerge and impact on the 

implementation.  None of the implementation models included behaviours as 

contributing factors to successful implementations.  However, it has been 

identified via the interviews and in the literature that negative attitudes are more 

influential than positive ones.313  The only behaviour identified in the 

implementation models reviewed was ‘use’ of information systems.  Descriptions 

of ‘use’ were limited in the literature, with no specific details provided.  It is 

postulated that there are varying levels of use, and use needs to be clearly 

articulated.  Behaviours identified via the interviews provide implementers with 

the ability to action these, (positive impacts and negative impacts) which may 

have never previously been considered. 

5.7.2 Limitations 

At the outset it is acknowledged that there was only one researcher collecting, 

coding and analysing qualitative data.  However, data were captured at the time 

of interview and were not considered to be detailed responses.  For the majority 

of responses a one or two word reply was provided and a consistent coding 

scheme was used. With only one researcher undertaking this work the reliability 

of the collection, coding and analysis of the data may have been impacted. 

The deliberate exclusion of the ‘system’ category could be considered to be a risk 

as well as a limitation of this research.  The rationale for excluding this category 

was to focus more on the socio-cultural aspects of an EHIS.  As a number of the 

frameworks analysed in Chapter 3 were categorised as being socio-technical, 

and because there was less of a focus on the human aspects of implementations 

this exclusion occurred.  However, it is acknowledged that this may have affected 

the findings of this research. 
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The voluntary process to participate in an interview could be considered to be a 

limiting factor of this research.  Due to a number of health professionals having 

limited time and resources to participate in research, and the possibility of some 

people not realising the importance of this work, those who chose to participate in 

interviews may be a biased sample.  The participants could be those who hold 

certain opinions and beliefs about the implementation of systems. 

The same may apply to the pilot questionnaire where key people were selected 

and the ad hoc selection of professional groups identified to complete the 

questionnaire.  However, the objective of including as many voluntary health 

professional groupings was achieved in this study. 

There is the potential for a lack of repeatability of the findings from the experts as 

the modified Delphi Panel.  A contributing factor is the lack of a theoretical 

framework for researchers to follow.314  The number of Delphi panel members 

could also be considered to be low (five and one panel member removed herself 

for personal reasons mid-way through scoring).  However, a panel with four 

experts under ideal circumstances is considered accpetable315.  It is also 

acknowledged that a panel may have  between 10 and 30 experts316, 317, and 

others claim that there is no relationship between panel size and decision making 

effectiveness318, 319.  The membership composition of the experts selected to 

score and the formation of the Delphi Panel may provide results that are not 

repeatable if the membership was made up of different health professionals.  The 

experts and eventual Delphi panel did not include any medical practitioners.  The 

composition of professional backgrounds included a Health Information Manager 

and ex academic, a health information systems coordinator, a director of nursing 

health informatics, a senior nurse and an information technology type 

professional (three males and two females).  The withdrawal of one of the experts 

prior to the creation of the Delphi Panel may have also influenced the selection 
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and ranking of the top five attributes. The selection of experts and creation of a 

panel with a different membership may not produce the same scoring, 

prioritisation and ranking of attributes320.  It is also documented that Delphi panel 

members’ decision could be influenced by recent events321. 

The techniques applied to summarise and present the experts’ responses and 

common interpretation of the scoring method322 could also be a limiting factor. 

The teleconference method of arriving at a consensus rather than holding a face 

to face meeting could be considered to be a limitation due to the inability to 

observe panel members, including body language and other visual cues.  

This qualitative phase of this research has identified the importance of certain 

attributes for successful EHIS implementations.  This was lacking in the 

development of the implementation models reviewed in the literature, and authors 

had not articulated the derivation of the attributes.  One can only assume from 

the literature that the authors and / or creators of the implementation models had 

selected attributes based on their own knowledge or from literature reviews. 

The findings from the interviews, the expert panel and the Delphi Panel can 

therefore be considered to be an additional strength of this research. 

 

5.8 Conclusion 

 

The value of this research is considered to be of considerable importance as there is a 

direct correlation between information systems used by clinicians and the delivery of 

patient care.  Whilst this research was considered ‘low risk’ for Ethics Committee 

purposes however it could be considered ‘high risk’ if implementations are not carried 

out in an appropriate manner and users of the information systems are not considered 
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in the implementation.  For example, patient safety issues have surfaced in Australia 

and many other countries which support the importance of clinician involvement and 

support for electronic health information systems18. 

 

The identification of human and organisational behaviours should be considered to 

ensure successful and sustainable implementations. It is postulated that both human 

and organisational behaviours play an integral role in the successful implementation 

and longevity of EHISs.  More behaviours should be considered by those implementing 

information systems to ensure their success and sustainability. It is postulated that 

human behaviours are critical in the implementation and post-implementation of EHISs. 

 

The identification of the attributes in this study is the foundation for the development of 

a Discrete Choice Experiment (DCE).  The application of a DCE in this field of research 

has been identified once in the literature.  The analysis of the DCE findings will allow 

determination of what preferences are being made by respondents.  The review and 

analysis of the implementation models did not report any preferences by system users, 

nor did these models have considerable practical application at the time these models 

were reviewed.  Building on the qualitative component of this research, the 

development of a DCE is the subject of the next chapter. 
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Appendix 5.1:  Letter to Chief Executives requesting permission to conduct research 

 
 
 
 
 
 

 
 
21 November 2012 
 
[insert name 
title 
address 
address] 
 
 
Dear [insert name] 
 
I am a PhD candidate at the University of Western Australia undertaking a research 
project investigating the creation of a framework of the determinants of success or 
failure in the implementation and continued use of electronic health information 
systems in health care facilities. 
 
I am seeking input from employees at your health care facility to participate in this 
study.  These participants may be either users or non-users of electronic health 
information systems, or be involved in the management of such systems.  The 
involvement may be as a participant in a workshop, or an interview one-on-one with the 
researcher, or by completion of an electronic or paper based self-complete data 
collection instrument. 
 
All participants’ identities will not be revealed, and all identifiable data will only be 
known to the researcher and securely locked in a secure place at the University of 
Western Australia and in a password protected folder on the researcher’s personal 
computer.  Any material published will not identify any individual. 
 
Your assistance in providing details of staff who would be willing to contribute to this 
research is being sought.  I am enclosing background information about this research, 
and if there are any questions I would be more than happy to respond. 
 
I can be contacted on 0420 302 457 or 20635464@student.uwa.edu.au should you 
require any further information or clarification of any of the contents of this letter and 
attachments. 
 
Thank you in advance for your assistance. 
 
Yours sincerely 
 
 
Ms Julia Logan 
PhD candidate 
 
 
Attachments: 
  Background information 
  

School of Population Health 
Clifton Street 
Nedlands  WA  6009 
 
M 0420 302 457 
E20635464@student.uwa.edu.au 
  
CRICOS Provider Code: 00126G 

mailto:20635464@student.uwa.edu.au
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Appendix 5.2:   Letter of invitation to participate in the study 

 

 

 

Project Title:  Electronic Health Information Systems: determinants of success or 
failure in their implementation and continued use in healthcare facilities 
Investigator:   Ms Julia Logan 
Contact Person:  Ms Julia Logan  
Address:   University of Western Australia  

School of Population Health  
Nedlands WA 6009 

Telephone No:  0420 302 457 
E-mail:   20635464@student.uwa.edu.au  

 

You are invited to participate in this study 

Background  
Research has shown that few implementations of electronic health information systems 
are successful. I am interested to learn whether this is the situation in Western 
Australia. I am also interested in determining the attributes, behaviours and conditions 
required to make electronic health information systems successful and sustainable. I 
am inviting you to participate in a workshop, a one-on-one interview or to complete a 
data collection instrument over the next few weeks.  

Aim of the Study  
The overall aim of this research is to develop a framework of the determinants of 
success or failure in the implementation and continued use of electronic health 
information systems in primary, secondary and tertiary health care facilities.  A key 
aspect of the framework will be testing its ability to support predictions of the likelihood 
of success or failure of system implementation.  

What Does Your Participation Involve?  
For workshop participation this will involve your input to identify the attributes, 
behaviours and conditions required for the successful implementation of electronic 
health information systems. The workshop duration will be a maximum of two (2) hours 
in your workplace or close by. For one-on-one interviews, these will be conducted in 
your workplace with the researcher, or at another location you select.  For the self-
complete data collection instrument, this will be developed from the workshops and 
interviews. It will be available to complete electronically, or it can be mailed to you.  

It is important that you understand that your involvement is this study is voluntary. 
While I would be pleased to have you participate, I respect your right to decline. There 
will be no consequences if you decide not to participate. If you decide to discontinue 
participation at any time, you may do so without providing an explanation. If you 
withdraw, you may request that all information you have provided is destroyed. All 
information will be treated in a confidential manner, and your name will not be used in 
any publication arising out of the research. All research data will be kept in a locked 
cabinet in the School of Population Health at the University of Western Australia and in 
a password protected folder on the researcher’s computer. 
 

Page 1 of 2 
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Possible Risks 
There are no specific risks anticipated with your participation in this study.  

Questions  
If you would like to discuss any aspect of this study please feel free to contact either 
Julia on 0420 302 457 or Rachael on (08) 9266 1854. Either of us would be happy to 
discuss any aspect of the research with you. You are welcome to contact us at that 
time to discuss any issue relating to the research study.  

I would like to thank you in advance for your assistance with this research project. We 
look forward to hearing from you soon.  

 

"Approval to conduct this research has been provided by The University of Western Australia, in 
accordance with its ethics review and approval procedures. Any person considering participation in this 
research project, or agreeing to participate, may raise any questions or issues with the researchers at any 
time. In addition, any person not satisfied with the response of researchers may raise ethics issues or 
concerns, and may make any complaints about this research project by contacting the Human Research 
Ethics Office at The University of Western Australia on (08) 6488 1610 or by emailing to 
hreo-research@uwa.edu.au 
All research participants are entitled to retain a copy of any Participant Information Form and/or Participant 
Consent Form relating to this research project." 

 

Human Research Ethics Committee approval number: RA/4/1/4790 
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Appendix 5.3:  Recruitment Advice 

 
Recruitment advice 

 
 

Project Title:  Electronic Health Information systems: determinants of success 
or failure in their implementation and continued use in healthcare 
facilities 

 

Contact Person:  Ms Julia Logan  Mobile:   0420 302 457 
 
 
Please complete this form if you are interested in participating in this research. 
 
 
Name:__________________________E-mail:______________________________ 
 
Organisation:_________________________________________________________ 
 
Mail address if no e-mail supplied:   _______________________________________ 
 
___________________________________________________________________ 
 
Tel:___________________________ Mobile:__________________________ 
 
 
Please tick which activities you would like to participate in: 
 

☐ Workshop 
 

☐ Interview 
 

☐ Data collection instrument 
 
 
Please either post or e-mail to: 
 
  Julia Logan or scan & e-mail to: 20635464@student.uwa.edu.au 
  Patient Info Mgmt Service 
  Child and Adolescent Health Service 
  Roberts Road 
  Subiaco  WA  6008 
 
 
 
 
 

*  Thank you for your interest in this research.  I will be in contact soon  * 
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Appendix 5.4:   Information sheet 

 
 
 
 
 
 

 
Electronic Health Information Systems: determinants of success or 

failure in their implementation and continued use in health care 
facilities 

 
INFORMATION SHEET – INTERVIEWS 

 
 
You are invited to participate in this research study.  Please take your time to read this 
information sheet to enable you to make a decision about whether or not you would like 
to participate.  This information sheet is to be retained by you for your records. 
 
 
What is this research study about? 
The overall aim of this research is to develop a framework of the determinants of 
success or failure in the implementation and continued use of clinical information 
systems in primary, secondary and tertiary health care facilities.  A key aspect of the 
framework will be testing its ability to support predictions of the likelihood of success or 
failure of electronic health information systems implementation.  This research is based 
on two main themes: 
 

• the evaluation of existing electronic health information systems implementation 
assessment models; and  

• the development of a new electronic health information systems implementation 
model. 

 
Who will conduct this study? 
This study will be conducted by researchers from the University of Western Australia 
(School of Population Health).  No funding has been sourced for this research. 
 
How will the study be conducted? 
You will be invited to attend an interview.  At this session you will be invited to discuss 
aspects of the implementation of an electronic health information system and what you 
believe are important / essential features or conditions that need to be present to make 
the implementation successful, and also identify those features or conditions that may 
make an implementation fail.  You will be asked some basic demographic questions 
such as age range, place of employment, your involvement in the use or involvement 
with clinical information systems, and other non-identifiable administrative data. 
 
The session will last for about one hour, and the details of the date, time and venue will 
be mailed to you.  The interview will be audio taped with the tapes transcribed and 
analysed at a later date.  All personal, identifiable data will only be available to the 
research team with all identifiable data removed once the interviews have been 
completed. 
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What are the benefits and risks of participating? 
It is anticipated that the findings from this study will identify the attributes and 
behaviours required for the creation of a new framework for the implementation of 
electronic health information systems.  Users and potential users of clinical information 
systems will provide valuable information required to identify what makes an 
implementation successful, and importantly what is required to ensure the system 
continues to be utilised throughout primary, secondary and tertiary health facilities.  It is 
unlikely that there are any risks involved due to your participation in this interview. 
 
 
How will your privacy be protected and what will happen to the data collected? 
If you decide to participate in this research study, all responses will have identifying 
data removed as soon as interviews are completed.  Details recorded, including your 
contact details, will be stored in a locked filing cabinet only accessible by the 
researcher.  All results of this study presented at conferences, in scientific journals, and 
other sources as deemed appropriate, will have all identifying data removed.  Research 
findings will be reported in a manner which prevents identification of any participant or 
person mentioned in the interviews.  To protect privacy the researcher who processes 
the audio tapes recorded of the interviews will sign a confidentiality statement.  When 
the interviews are transcribed the names of the interviewees and of other persons 
mentioned in the interviews will be changed into pseudonyms. The same procedure will 
be used for the names of organisations/institutions and place names. 
 
In accordance with Australian national research guidelines all records pertaining to this 
research will be retained for seven (7) years in a secure location at the University of 
Western Australia’s School of Population Health. 
 
What can you do if you have a concern or complaint about the way this study is 
conducted? 
Should you have any complain or concern regarding the manner in which this research 
is being conducted, it may be reported to the research team or to: 
 
Secretary 
Human Research Ethics Committee 
Registrar’s Office 
University of Western Australia 
35 Stirling Highway 
Crawley.  WA  6009           or by contacting Rachael Moorin on (08) 9266 1854. 
 
Who can you contact if you have any queries about the study? 
Julia Logan, study coordinator, can be contacted by telephone on 0420 302 457. 
 

**  Thank you for taking the time to read this information sheet  ** 
 
"Approval to conduct this research has been provided by The University of Western Australia, in 
accordance with its ethics review and approval procedures. Any person considering participation in this 
research project, or agreeing to participate, may raise any questions or issues with the researchers at any 
time. 
In addition, any person not satisfied with the response of researchers may raise ethics issues or concerns, 
and may make any complaints about this research project by contacting the Human Research Ethics 
Office at The University of Western Australia on (08) 6488 1610 or by emailing to hreo-
research@uwa.edu.au 
All research participants are entitled to retain a copy of any Participant Information Form and/or Participant 
Consent Form relating to this research project." 
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Appendix 5.5:  Consent Form 

 
 
 
 
 

 
 
Electronic Health Information Systems: determinants of success or 

failure in their implementation and continued use in health care 
facilities 

 
CONSENT FORM 

 
Participation in this research is voluntary and you as the participant are free to 
withdraw from the research at any time. No reason or justification for withdrawing is 
required. In such cases your records will be destroyed, unless you agree that the 
researcher may retain and use the information obtained prior to your withdrawal. 

• I (the participant) have been given clear information about this study and 
have been given time to consider whether I wish to participate. 

• I have read the information provided and any questions I have asked have 
been answered to my satisfaction.  

• I agree to participate in this research, realising that I may withdraw at any 
time without reason and without prejudice. 

• I understand that all identifiable (attributable) information that I provide is 
treated as strictly confidential and will not be released by the investigator 
in any form that may identify me. 

• I have been advised what data is being collected, the purpose for 
collecting the data, and what will be done with the data upon completion of 
the research. 

• I agree that research data gathered for the study may be published 
provided my name or other identifying information is not used. 

 
 
 
 
______________   __________________ ____/____/______ 
 Participant Name             Participant signature         Date 
 
 

"Approval to conduct this research has been provided by The University of 
Western Australia, in accordance with its ethics review and approval 
procedures. Any person considering participation in this research project, or 
agreeing to participate, may raise any questions or issues with the 
researchers at any time. 
In addition, any person not satisfied with the response of researchers may 
raise ethics issues or concerns, and may make any complaints about this 
research project by contacting the Human Research Ethics Office at The 
University of Western Australia on (08) 6488 1610 or by emailing to hreo-
research@uwa.edu.au 
All research participants are entitled to retain a copy of any Participant 
Information Form and/or Participant Consent Form relating to this research 
project." 
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Human Research Ethics Committee approval number: RA/4/1/4790 
 

Appendix 5.6:  Confidentiality statement 

 
 

 

 
 
 

Confidentiality statement 

 

 

 

I __________________________ of ________________________ undertake not to 
report in any way to anyone information pertaining to individuals that the data contain.  
Reporting in this context is taken to mean any communication, official or unofficial, be it 
verbal, written or electronic. 

 

I will not use the information about any participant or other individuals that the data 
contain to damage, harm or insult them. 

 

I undertake not to deliver or copy the dataset or parts of it to anyone.  I will deliver the 
data or part of it only to those members of the research team who have signed a 
confidentiality statement regarding its use. 

 
 
______________________________________  ____/____/______ 
Signature of researcher      Date 
 
 
 
______________________________________  ____/____/______ 
Signature of witness      Date 
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Appendix 5.7:  Contexts 

 

Contexts 

Six contexts have been identified in health implementation models. 

 

 

• The user  

 A person who uses a system. 

 

• The system 
The system itself, hardware, software or other features about the system. 
 

• The organisation 

This refers to the workplace as a whole entity. 

• The impact / benefits 

This refers to anything which has had or could have an impact on the 

organisation or the individual. 

• The place 

Where the system was or is being used such as geographic location and setting 

type. 

• The job 

The job or the task/s being undertaken by the user. 
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Appendix 5.8:  Definitions 

 
Definitions 

 

‘Attributes’ are generally defined as ‘an inherent characteristic’; ‘an accidental quality’; 

‘an object closely associated with or belonging to a specific person, thing, or office’; or 

‘a word ascribing a quality’252.  Synonyms include ‘affection’, ‘characteristic’, ‘criterion’, 

‘feature’, ‘quality’ and ‘trait’252 

 

Specific to this research “attributes” were defined as: 

 

“the contents and features of the implementation model described in various 

ways including the features and quality of the system, individual concerns and 

characteristics, organisational impact and benefits, and service quality.” 

 

“Behaviours” were defined as: 

 

“actions resulting from or important in the implementation of the electronic 

health information system”.  

 

 

 

 

References 

1. Merriam-Webster. Merriam-Webster's Dictionary  [cited 2011 30 August]. 

Available from: http://www.merriam-

webster.com/dictionary/attribute?show=0&t=1314676263. 

 

http://www.merriam-webster.com/dictionary/attribute?show=0&t=1314676263
http://www.merriam-webster.com/dictionary/attribute?show=0&t=1314676263
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Appendix 5.9:  Scenario 

 

 

Scenario: 

 

I would like you to think about an electronic health information system you have used 

or could be planning to use.  This could be a very simple system such as CPOE, iCM, 

a discharge letter system, or a system that is quite complex such as a fully electronic 

medical record or partial electronic medical record system. 

 

I would like you to think about how the system was implemented and what some of the 

positive and negative attributes and behaviours were, or could be, of this 

implementation.  
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Appendix 5.10:  Interview recording sheet 

 
 
 

 
 

Venue Date Employer Gender User or Non User Prof Role Age Time

Questions / Contexts User System Organisation Impact / Benefits Place Job
1.  What are the positive attributes?

2.  What are the negative attributes?

3.  What are the positive behaviours?

4.  What are the negative behaviours?

5.  Are there any other considerations you would 
like to offer?
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Appendix 5.11:  Covering letter sent to Expert Panel members 

28 September 2013 
 
Dear [ < name>  ] 
 
Project Title:  Electronic Health Information Systems: determinants of success or 
failure in their implementation and continued use in healthcare facilities 
 
Thank you for agreeing to participate in the Delphi Group to rank the attributes and 
categories to be applied in the next stage of my research. 
 
I am attaching background information, a consent form and a list for you to rank the 
attributes and categories from 1 to 7 in order of most important to least important.  This 
should take between 10 – 15 minutes of your time.  Once completed the consent form 
and the list are to be returned to me for collation. 
 
A week or so later I will send you a compilation of the rankings provided by all 
members of the Delphi Group which will be completely anonymous.   I will then contact 
you to determine a day and time that all members can participate in a teleconference to 
arrive at a consensus as to which are the most important attributes and categories 
when implementing an electronic health information system. 
 
Once a consensus is reached, this will form the basis for the next stage of my research 
which is the development of a Discrete Choice Experiment (DCE). 
 
If you have any questions, please do not hesitate to contact me on 9340 8487. 
 
I look forward to working with you over the next few weeks and thank you for making 
the time available in your busy schedules to contribute to this research. 
 
Kind regards 
 
 
Ms Julia Logan 
PhD Candidate 
University of Western Australia 
School of Population Health 
 
"Approval to conduct this research has been provided by The University of Western Australia, in 
accordance with its ethics review and approval procedures. Any person considering participation in this 
research project, or agreeing to participate, may raise any questions or issues with the researchers at any 
time. 
In addition, any person not satisfied with the response of researchers may raise ethics issues or concerns, 
and may make any complaints about this research project by contacting the Human Research Ethics 
Office at The University of Western Australia on (08) 6488 3703 or by emailing to hreo-
research@uwa.edu.au 
All research participants are entitled to retain a copy of any Participant Information Form and/or Participant 
Consent Form relating to this research project." 
 
 
Human Research Ethics Committee approval number: RA/4/1/4790 
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Appendix 5.12: Summary of the Expert Panel ranking of categories and attributes 

Context Category                
(rank 1 to 7) Score Attribute Score Top 5 ranked attributes                           

within categories Score 
User individuals’ 

concerns 
15 

fear  16 benefits   20 
    apprehensiveness   5 fear  16 
    exposed to better 10 computer anxiety   15 
    threat  12 herd mentality / social influence   12 
    computer anxiety   15 threat  12 
    ambiguity     2 anxiety   12 
    training   10    
    benefits   20    
    costs     0    
    anxiety   12    
    customisation     9    
    integration     4    
    logistics & regulatory issues     8    
    need for control     5    
      herd mentality / social influence   12     

  perceived ease 
of use 17 easy to use  23 easy to learn   26 

    clear   18 user friendly  24 
    easy to remember   18 easy to use  23 
    always available   9 easy to remember   18 
    user friendly  24 clear   18 
    easy to learn   26    
    integration of tools   8    
    accessibility    3    
    reliability     9    
      perceived competence    2     

  
perceptions & 
attitudes 
towards using 

11 
keenness / motivation   11 benefits self   28 

    use depends on cost     0 perceived usefulness 23 
    benefits hospital   12 benefits patient  17 
    benefits self   28 benefits hospital   12 
    benefits patient  17 keenness / motivation   11 
    refuse without benefits     3    
    ego   3    
    perceived usefulness 23    
    towards using    0    
    negative perceptions      9    
      lack of patient benefits      7     

  psychological 
ownership 10 involved in the process 34 involved in the process 34 

    ownership towards system   26 ownership towards system   26 
    ability to configure system   25 ability to configure system   25 
    autonomy   19 choice important  21 
      choice important  21 autonomy   19 

  social and peer 
influence 

12 
leadership 15 champion 20 

    proactive   5 control over business processes   20 
    champion 20 leadership 15 
    boundary spanners     6 service support   11 
    social factors       6 current or local success stories   11 
    service support   11    
    social supportiveness     5    
    lack of senior staff involvement     3    
    control over business processes   20    
    current or local success stories   11    
      interpersonal influence 10     
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Appendix 5.12 continued 
 

Organisation organisational 
behaviours 19 management support   22 change readiness   30 

    training   24 commitment from the top   30 
    computer support   19 training   24 
    change readiness   30 management support   22 
      commitment from the top   30 computer support   19 

  organisation 
structure 

16 
nature (type & size)     7 strategy 24 

    management   13 communication  22 
    politics  21 politics  21 
    communication  22 culture  18 
    culture  18 planning & control systems 18 
    hierarchy     9    
    autonomy     7    
    planning & control systems 18    
      strategy 24     

  change 
capability 18 project teams 12 champions 14 

      champions 14 project teams 12 

  communication 
& influence 

9 
lines of communication 26 lines of communication 26 

    explanation of value 21 discussion forum 26 
    explanation of rationale 25 explanation of rationale 25 
    discussion forum 26 explanation of value 21 

    progress evaluation, tracking & 
monitoring 19 

progress evaluation, tracking & 
monitoring 19 

      mass media   9     
Job work 

processes 17 easy 12 
assignment of who will do & how 
role aligns 21 

    documentation easier 16 impact / interaction with patient 21 
    the ‘fit’ / compatibility  12 job redesign 17 
  

  
extent of change from the 
adoption 13 improve job complexity   16 

  
  

assignment of who will do & how 
role aligns 21 documentation easier 16 

    information sharing  12    
    improve job complexity   16    
    job redesign 17    
    impact / interaction with patient 21    
      geographical location   0     
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Appendix 5.12 continued:  Delphi Panel ranking of the top five attributes and 
associated categories 

 
Top 5 ranked attributes                                
highest ranked Score Category 

involved in the process 34 psychological ownership 

change readiness   30 organisational behaviours 

commitment from the top   30 organisational behaviours 

benefits self   28 perceptions & attitudes towards using 

easy to learn   26 perceived ease of use 

ownership towards system   26 psychological ownership 

lines of communication 26 communication and influence 

discussion forum 26 communication and influence 

ability to configure system   25 psychological ownership 

explanation of rationale 25 communication and influence 

user friendly  24 perceived ease of use 

training   24 organisational behaviours 

strategy 24 organisational structure 

easy to use  23 perceived ease of use 

perceived usefulness 23 perceptions & attitudes towards using 

management support   22 organisational behaviours 

communication  22 organisational structure 

choice important  21 psychological ownership 

politics  21 organisational structure 

explanation of value 21 communication and influence 

assignment of who will do & how role aligns 21 work processes 

impact / interaction with patient 21 work processes 
benefits   20 individuals' concerns 
champion 20 social and peer influence 

control over business processes   20 social and peer influence 

autonomy   19 psychological ownership 

computer support   19 organisational behaviours 

progress evaluation, tracking & monitoring 19 communication and influence 

easy to remember   18 perceived ease of use 

clear   18 perceived ease of use 

culture  18 organisational structure 

planning & control systems 18 organisational structure 

benefits patient  17 perceptions & attitudes towards using 

job redesign 17 work processes 

fear  16 individuals' concerns 

improve job complexity   16 work processes 

documentation easier 16 work processes 

computer anxiety   15 individuals' concerns 

leadership 15 social and peer influence 

champions 14 change capability 

herd mentality / social influence   12 individuals' concerns 

threat  12 individuals' concerns 

anxiety   12 individuals' concerns 

benefits hospital   12 perceptions & attitudes towards using 
project teams 12 change capability 

keenness / motivation   11 perceptions & attitudes towards using 

service support   11 social and peer influence 

current or local success stories   11 social and peer influence 
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Appendix 5.13: Conference presentation (unpublished) - Human behaviours emerging 

from the implementation of electronic health information systems: a quantitative and 

qualitative review. 
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Chapter 6:  The development, design, distribution and analysis of an Electronic 
Health Information Systems (EHISs) Implementation Discrete Choice Experiment 

 

6.1 Introduction 

 

In the preceding three chapters (Chapters 3, 4 and 5) the analysis of models and the 

interviewing of participants to gather as much information as possible, is the foundation for 

the development and design of a Discrete Choice Experiment (DCE).  This chapter outlines 

the design, development, distribution of, and analysis of the DCE, also known as conjoint 

analysis323.  A preliminary background regarding DCEs was provided in Chapter 5 and more 

information is provided in this chapter.  This includes the rationale for using this method of 

surveying participants, how the DCE was designed and formulated into a format for 

distribution via a questionnaire, the findings and statistical analyses, discussion, and 

includes the strengths and limitations of this research. 

 

This chapter will elicit respondents’ preferences for the attributes identified in the preceding 

chapter.  Determination of how these attributes interact will be elucidated, and it will be 

established which attributes are considered to be of more value when implementing an 

electronic health information system. 
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6.2 Overview and Rationale for Choosing a Discrete Choice Experiment 

 

Due to high implementation failure rates of electronic information systems6-10, 81, 93, 139, 261, 324, 

it was decided to choose an innovative, fresh approach to determining the attributes required 

for a successful implementation.  Even though, DCEs have been applied in the health sector 

since the mid-1990s325 this approach has been applied in a very limited way in the field of 

health informatics.  A search of the literature found only one article326 using a DCE in health 

informatics.  This article will be overviewed in the discussion regarding the application of 

DCEs. 

 

Discrete Choice Experiments have been used by researchers to reveal participants’ 

preferences on a variety of subjects.  However, in health informatics their use is limited with 

only one published article sourced326.  This method of modelling can be traced back to the 

1920s when Thurstone presented a new law, the law of comparative judgement327.  This law 

included its application in the measurement of psychological values327.  Further work over 

four decades later by Lancaster328 demonstrated that ‘goods possess, or give rise to, 

multiple characteristics in fixed proportions and that it is these characteristics, not goods 

themselves, on which the consumer’s preferences are exercised’ p154. 

 

DCEs have been applied in health care, but mainly in relation to eliciting preferences in the 

delivery of health care329-331.  DCEs can also provide an estimation of the relative importance 

of health care, including preferences and total satisfaction or benefits331.  Topics including 

screening for colorectal cancer332, patient preferences for different therapies333, and 

allocation decisions in emergency medicine334 are some of the broad range of topics where 

DCEs have been developed and applied in health.  An innovative approach using DCEs has 
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been used335 to determine health workers’ job preferences.  Others have used DCEs to 

determine patient primary care consultation preferences336.   

 

DCEs are a means of modelling the decision process of individuals by providing preferences 

made in a certain context.  Individuals are presented with choices (A over B: B over A, B and 

C) to infer the positions of these items (A, B and C) on a scale.  The alternatives provided to 

participants are termed the attributes and are differentiated from each other by taking on 

varying levels.  From this it is possible to estimate respondents’ values in regard to any 

changes different from the status quo.  This is an innovative method which can elicit 

participants preferences when an electronic health information system is implemented.  The 

use of Likert scales when questioning participants, which is frequently the style of 

questioning, is unable to identify preferences.  Preferences will be argued to be a 

fundamental component of this research. 

 

These researchers identified that preferences between professional groupings as users of 

electronic medical records was not consistent, and that users’ needs should be considered 

during the developmental phases of electronic medical records326.  While these researchers 

only included two categories of attributes (technological and organisational), this research 

will expand on the categories of attributes to be included in the DCEs and also undertake 

comprehensive qualitative research in their determination. 

 

For example, when developing DCEs the value of qualitative research cannot be 

underestimated.  Because DCEs are a relatively unexplored questioning technique in health 

informatics, this research will include interviews with voluntary participants.  The interviews 

will not include any prompting for attributes.  The next stage will involve a Delphi panel 
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ranking these attributes.  This technique of not prompting will be used to elucidate attributes 

from participants.  This style of questioning may provide further insights into electronic health 

information system implementations. 

 

Choice behaviour by consumers is well known to exhibit heterogeneity337, 338.  There are 

varied groupings of health professionals involved in the use of and in the implementation of 

an electronic health information system.  Therefore, any heterogeneity should be carefully 

analysed.  DCEs are an appropriate modelling tool which can be applied across a broad 

range of backgrounds to identify which attributes and what levels within these attributes are 

required for a successful health information system implementation.  It is acknowledged that 

other methods are also suited in determining heterogeneity. 

 

With anything anyone does, there are always preferences.  As to what these preferences  

are is currently unclear in health informatics.  Lancaster’s economic theory of value328 which 

is the premise of surveying people by using DCEs is that individuals derive utility from the 

commodities’ attributes rather than the commodities themselves, and that the individuals’ 

preferences are revealed by making choices331. 

 

Over the years, health professionals have been surveyed to determine their levels of 

satisfaction with system implementation, and also regarding their attitudes towards using 

electronic information systems.  For such surveys the questioning techniques to determine 

satisfaction levels and attitudes predominantly used Likert rating scales, sometimes with or 

without open-ended questions16, 186, 339-352.  Likert scales are uni-dimensional353, responses 

may be influenced by previous questions (known as the recency effect354), with the spaces 
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between each choice not considered to be equidistant355, and comparisons between 

participants’ interpersonal differences are unable to be analysed354. 

 

One of the main criticisms of assessing attitudes is that they can and do change.  Attitudes 

often fail to predict certain behaviours356.  The determination of user satisfaction levels has 

applied the same questioning techniques, frequently with no assessment of the actual 

implementation stage of the system, only the post-implementation phase.  None of these 

techniques have been able to determine what the people who were involved in a system 

implementation prefer when offered options. 

 

It is therefore appropriate that an alternative style of questioning is applied for this research.  

It can be said that user satisfaction ‘…is as important as cost reduction or medical errors 

prevented.’357. 

 

For this study the purpose of a DCE is to solicit participant preferences from a hypothetical 

scenario by the provision of a number of attributes which have varying levels.  The 

preferences selected by participants indicated their relative importance.  The outcomes from 

a DCE are those which are statistically significant. 

 

A DCE involves respondents being presented with a series of situations which are 

hypothetical.  For each of these situations they are asked to select their most preferred 

alternative.  These experiments are presented in terms of an item or service characteristic 

(attributes), with associated levels, which vary across a scenario or scenarios presented to 

respondents.  These scenarios allow individuals to rank the relative importance of 
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characteristics (attributes) and the rate at which they would be willing to trade in preference 

to other attributes. 

 

The validity of surveying individuals in this manner may raise the question of behaviour and 

preferences in hypothetical situations versus real life330.  However, the creation and 

completion of the DCE is a valuable tool that is able to elicit the preferences people are 

planning to make, or have made when confronted with a scenario of interest to them329.   

 

For this study the number of attributes to be included in the DCE was carefully considered as 

outlined in Chapter 5.  The number of attributes can have the largest influence on error 

variances from all of the design dimensions358.  Hensher359 argues that relevance of 

attributes is more important, rather than the number of attributes per se.  The relevance can 

be solicited from the use of focus groups and piloting to ensure reliability and validity.  

Because the identification of attributes and development of attribute levels could be 

considered to be questionable,294 this research combined the implementation model 

attributes from Chapter 4 and the attributes from the interviews in Chapter 5. That is, there 

was no reliance on either one.  This has added to the rigour of this research.  Coast, et al294 

recommend ‘An iterative, constant comparative approach…’ (p.730) which is what has been 

undertaken here. 

 

The literature indicated that four to eight attributes is the range most usually used for 

DCEs360 so as not to overburden participants, while maintaining validity.  For this research 

seven attributes were considered as appropriate to provide reliability and validity.  

Vanniyasingam, et al361 have highlighted how DCE design characteristics can be 

manipulated to reduce response burden and increase statistical efficiency.  These include 
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decreasing the number of attributes and attribute levels, increasing the number of choice 

sets, using an appropriate design when creating the research questions, and choosing the 

most appropriate software used to analyse results362. 

 

As health information system users and potential users were surveyed via the circulation of a 

self-complete data instrument, the validity of surveying individuals in this manner may raise 

the question of changing behaviours and preferences when participants are faced with a real 

life situation330. Therefore, the combining of qualitative and quantitative approaches to the 

development of the DCE for the data collection instrument was not only considered to be 

essential363, but also considered to be a robust means of ensuring reliability and validity of 

the findings and results.  It has been reported that qualitative research in the development of 

DCEs may be under-reported and / or is not considered valuable information by journal 

editors364.  This supports the difficulties that can occur when trying to locate detailed 

information regarding the qualitative research methodologies in published journal articles. 

 

One of the complexities of undertaking DCEs in relation to the implementation of systems 

may be the variation reported between different groups of people involved in the 

implementation.  For example, cost may be a high priority for some groups, but these 

persons may not be classified as users of the system.  Alternatively, it is predicted that 

certain users may place more priority on the quality of the system and have no interest in the 

actual costs involved.  Of interest is the between and across analysis of the groupings of 

respondents surveyed.  Providing there are sufficient numbers in various professional 

grouping such analysis may be possible. 
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The piloting, or perhaps more accurately described in this case as pre-testing, of 

questionnaires to a small, similar sample of people to those the final questionnaire will be 

distributed to is considered to be essential prior to sending to a larger number of 

respondents.  Piloting identifies to the researcher if any errors have been made, if 

respondents can follow the instructions provided, it also assess the clarity of the 

questionnaire, and allows for adjustments to be made to the pilot questionnaire365-367.  The 

avoidance of any costly expenses if the questionnaire needs to be redistributed due to a flaw 

is of concern to all researchers.  Piloting provides the researcher with an estimated length of 

time it takes to complete the questionnaire.  This can estimate can then be included in the 

covering letter as an inducement to complete the final questionnaire. 

 

For this study the questionnaire was piloted prior to the final questionnaire being circulated 

to staff in three public hospitals in Western Australia.  The findings from the pilot will be 

presented in a later section of this chapter. 

 

6.3 Methodology 

 

A number of stages were undertaken to arrive at the final DCE and the choice sets for the 

final questionnaire.  Attributes and levels are the foundation for a DCE and the stages of 

their selection and development are outlined below. 
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6.3.1 Selection of attributes and levels 

From Chapters 3, 4 and 5 of this thesis, the attributes identified when implementing 

electronic information systems were initially sourced from the literature review of 

conceptual and applied models, followed by the identification of attributes by the 

participants interviewed.  Whilst these attributes were many and varied, neither the 

literature, nor the participants identified levels within the attributes.  Therefore, attribute 

levels were created by the researcher to facilitate elicitation of choices for the 

development of the DCE.   

The creation of the DCE included five attributes which were ranked as the top five by 

the Delphi Panel and experts, with two additional attributes selected by the researcher.  

The two attributes added by the researcher were ‘the impact on work processes’ and 

‘the ease of use of the system’.  These two attributes were added after consideration 

of the five attributes chosen by the Delphi panel and were added to ensure that the 

interplay between these two domains and the attributes of importance were captured. 

As these two additional attributes were fundamental reasons that systems may fail (as 

articulated in the literature), disruption to workflow and difficulty using the new 

system239, 368-370 they were included in the final DCE. 

It could be argued that these two additional attributes were not selected and ranked 

higher by the Delphi panel and experts due to the need to rank only 5 attributes from a 

very long list of 84 attributes.  However, these two additional attributes were ranked in 

the top twenty by the Delphi experts (11 and equal 20). 
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The final attributes ranked (by the Delphi experts) and selected (by the researcher) 

were from Chapter 5: 

1. Involved in the process (psychological ownership) 

2. Change readiness (organisational behaviours) 

3. Benefits to self (perceptions and attitudes towards using) 

4. Explanation of the rationale (communication and influence) 

5. Ability to configure the system (psychological ownership). 

The two additional attributes added by the researcher were: 

6. Impact on work processes (work process) 

7. Ease of use of the system (perceived ease of use). 

Each of these seven attributes then required levels to be developed.  To reduce 

responder fatigue, three levels for each attribute were determined to be a reasonable 

number to provide sufficient discrimination for eliciting preferences for each of the 

seven attributes.  To offer two levels for each attribute does not give the respondent 

sufficient choice, and to offer four or more levels increase the level of complexity. 

The selection of attributes to be included in the DCE was determined from interviews 

to initially identify which attributes respondents considered important.  It is important to 

note that the qualitative method of interviewing provides a high richness of attributes 

compared to other qualitative methods such as focus groups and meta-ethnography294.  

The value of qualitative research to determine attributes has been shown to impact 

and guide the DCE design and if not undertaken can result in a less useable and valid 

designs371.  It should be noted that there is no theory to say which attributes should be 

included in a DCE372. 
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6.3.2 DCE Design and Construction 

The DCE was developed to provide an estimation of the relative importance of the 

attributes identified by the Delphi Panel, the Delphi experts and the researcher 

associated with a successful implementation.  The DCE was also created to identify 

preferences and total satisfaction or benefits, with the independent influence of 

different attributes on observed outcomes determined.  The main effect of a single 

attribute is reported in this chapter, and the interaction effects between two or more 

attributes are also reported to provide information on the demographic profile of these 

interactions. 

A relevant and realistic scenario was developed to set the context for the choices to be 

made by participants, and was kept consistent for each choice set.  The scenario for 

each of the choice sets was: 

‘Imagine you are involved in the implementation of an electronic health 

information system in your workplace.  Consider the important characteristics 

or attributes which will ensure the implementation is successful.  Select the 

option you most prefer.’ 

This scenario was provided to questionnaire respondents before all of the choice sets 

were presented. 

Each of the seven attributes required context to explain their meaning to respondents. 

Narrative was then developed which embedded the identified attributes.  Respondents 

could then choose their preferred level relating to the attribute to be tested.  The 

narrative was written in the future tense and provided context to the responder. 

The next step was to develop choices for each of the attributes.  These choices will be 

referred to as levels in the following material.  As the choice sets to be offered were 

repetitive three options for the levels were created to reduce respondent fatigue so as 
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to not incur cognitive burden.  Table 6.1 below shows the attributes in context with 

narrative and the three levels developed for each attribute. 

Table 6.1:  Attributes and contextual narrative provided for the choice sets and the 
levels developed for each attribute 

 
 

Attributes (in bold) with contextual narrative 
 

Levels 
My involvement in the process will be High level 

Medium level 
Low level 

The organisational change readiness will be Quite ready 
Somewhat ready 
Insufficiently ready 

The benefits for myself will be Many benefits 
Some benefits 
No benefits 

The explanation of the rationale for system implementation will 
be 

Detailed 
An overview 
Not required 

The ability to configure the system at a local level will be Any aspect 
Some configuration 
No configuration 

The impact on my work processes will be Makes it better  
No impact 
It makes it much 
worse 

The ease of use of the system will be Very easy 
Fairly easy 
Not easy 

 
 

To reduce the fatigue factor and to increase the likelihood of completion of the 

questionnaire the offering of two options was chosen.  To offer more options was 

considered would contribute to more error variance373.  Also, the cognitive burden for 

respondents may be increased.  However, it has been argued that relevance is more 

important than trying to limit the cognitive load359.  Therefore, meaningfulness is 

therefore a priority and will encourage respondents to complete the questionnaire. 

There is debate on how many alternatives or choices should be offered374, 375 and for 

some DCEs there could be the opportunity to offer a ‘none’ option.  That is, offering the 

opportunity for the status quo to remain.  If a ‘none’ option is offered there will be levels 

listed within this option to allow for further information to be solicited.  Research 

conducted to date on offering a no option376-378 shows that where respondents select 
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the no choice option, this is more closely related to the attractiveness of the choice set 

and not due to a difficulty making a decision376.  As this DCE is being developed to 

determine what the preferences are by respondents, a no-choice option was not 

offered in this study. 

The next step was to create the experimental design.  That is, the choice sets.  Once 

the levels and the attributes were created, the next stage for the design of the DCE 

was the use of software.  Ngene® was selected as the most appropriate to use to 

create the choice sets.  The output from Ngene® was then copied into Word® for 

formatting and presentation purposes.  To ensure the choice sets would be statistically 

reliable and valid, fifteen choice sets were determined by the Ngene® software to be 

the most statistically reliable number to use.  This was indicated by the lowest D-Error. 

The base syntax was written (refer Appendix 1) then the RUN function applied in 

Ngene® to generate an iteration history (refer Appendix 2).  From the iteration history 

the row displaying the lowest MNL D-Error was selected to generate the design.  The 

D-Error refers to the efficiency of the design and should be a low as possible.  From 

this output fifteen choice sets were selected.  From the syntax file a design file was 

generated (refer Appendix 3).  The formatted scenarios output tab (refer Appendix 4) 

was then copied into a Word® document and formatted into a manner more suitable 

for the final questionnaire. 

To analyse the choice sets STATA® version 14.1 was used to generate all statistics.  

The first step was to run a conditional (fixed effects) logistics regression (clogit syntax 

in STATA®).  Clogit computes robust and cluster-robust standard errors and adjusts 

the results for complex survey designs379.  McFadden380 has shown that conditional 

logit is consistent with random utility theory.  This provides a comprehensive means of 

conceptualising and modelling behaviour.  McFadden’s framework also provides an 

understanding of human choice behaviour. 
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The results from a conditional logit were used to estimate the rate at which the 

questionnaire respondents would be willing to trade between the attributes listed in the 

choice sets381. It is noted that there are two limitations of the conditional logit.  Firstly, 

there is the assumption that the choice sets measure utility equally well or poorly 

across all respondents and all tasks.  Secondly, the conditional logit does not account 

for the unobserved differences in preferences across respondents.  Additionally, it has 

been acknowledged that these two limitations are related382.  Whilst these limitations 

are noted, the clogit function was considered to be the most appropriate for this work.  

It is also acknowledged that there is no best way to analyse DCE data381. 

When fitting models for binary outcomes of which these discrete choice experiments 

are, the default approach of logistic regression is used, the parameters estimated are 

odds ratios.  A series of tables were prepared including for the total number of 

respondents preferences, and mostly where the sample size was >=50 sub-analyses 

were undertaken. 

6.3.3 Questionnaire development 

Demographic and other questions to describe respondents’ characteristics were then 

created.  As computer usage, respondents’ rating of their level of sophistication when 

using computers, and respondents’ perceptions of stress when a system is being 

implemented were considered valuable descriptors, questions were developed to 

capture this information. 
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The DCE component of the questionnaire was then completed by preparation of 15 

choice sets generated by Ngene.  An example of one choice set is shown in Figure 6.1 

below.  This formatting was undertaken for all fifteen choice sets. 

Characteristic or attribute Option X Option Y 

My involvement in the process will be  low level high level 

The organisational change readiness will be  somewhat ready insufficiently ready 

The benefits for myself will be  no benefits some benefits 

The explanation of the rationale for system implementation will be  not required an overview 

The ability to configure the system at a local level will be  some None 

The impact on my work processes will be  no impact makes it much worse 

The ease of use of the system will  very easy not easy 

I would choose:    
  

 

Figure 6.1: Example of one of the fifteen choice sets 

 

Once the design was generated the order of choice sets included in the questionnaire 

remained in the same order for all questionnaires.  The order of the choices sets could 

have been changed around and randomised for each participant, but it was decided 

not to change the order in the event that this introduced some uncertainty in the 

results.  Known as response-ordering effect, researchers have found no or limited 

effect when changing the order of the choice sets nor the order of the attributes within 

each choice set383, 384. 

The final questionnaire comprised three separate sections: 

Section 1:  Computer Experience and Usage 

Section 2:  Demographics 

Section 3:  Discrete Choice Experiment. 
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The questionnaire was piloted with a small sample of participants, none of whom were 

included in the interviews, the expert panel or the Delphi Panel.  The questionnaire 

was generated in paper format only following feedback from the pilot testing.  This will 

be discussed further in this chapter. 

6.3.4 Questionnaire analysis 

Only the final questionnaire results were analysed.  Descriptive statistics were 

provided for all demographic responses.  For the choice sets conditional logistic 

regression was undertaken for all respondents and where there were sufficient sample 

sizes sub-analyses were undertaken.  This occurred mainly where there were 

sufficient responses which is recommended be fifty or greater. 

For the DCE the statistics and analyses provided included odds ratios, 95% 

confidence intervals and p values. 

6.3.5 Pilot questionnaire 

The selection of participants was based on their knowledge and experience with 

EHISs and include staff at a university (n=1) and a medium sized, public teaching 

hospital in the metropolitan area of Perth, Western Australia (n=8). 

Both users and potential users of information systems were presented with the pilot 

questionnaire.  For the DCE participants were asked to rank the relative importance of 

attributes and attribute levels, and subsequently were identifying what they would be 

willing to trade between these attributes.   However, it should be noted that there was 

no analysis of the DCE due to the small sample size.  

A total of nine participants completed the pilot questionnaire with the researcher 

present.  Questions were asked of the researcher when the choice sets section of the 

questionnaire was to be completed.  Examples of questions asked included if all 15 

choice sets were to be answered or if only one was to be selected; whether there was 
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an opportunity for choice sets to be left blank; and why there was repetition of the 

choice sets.  Verbal explanations were provided to respondents by the researcher.  

This feedback resulted in changes to questionnaire to include a more detailed 

explanation of what DCEs are and how to complete the choice sets. 

Interestingly, during the completion of the DCE component of the pilot questionnaire, 

seven of the nine respondents from the pilot marked their preferred attribute levels on 

the paper to assist with determination of the preferred option.  Whilst this could 

indicate that a paper questionnaire was preferred by these respondents, it was 

considered to be an indicator that paper could be the preferable method of 

questionnaire delivery. 

The indication on paper of which level was preferred for each of the choice sets was 

not considered to introduce any bias as no respondents referred back to previous 

responses.  Paper questionnaires can have the advantage of being distributed to a 

difficult to reach target audience.366  Due to the age demographics of staff working in 

Australian hospitals, it could be considered that paper would be preferred.  This was 

one of the fundamental reasons for choosing a paper-based questionnaire.  As there is 

limited evidence to suggest that response rates are higher, or results are affected by 

using a paper questionnaire,385, 386 a paper questionnaire was selected for the final 

questionnaire. 

6.3.6 Revision of the pilot questionnaire 

The piloting of the questionnaire was undertaken to determine the clarity and 

appropriateness of the content of the questionnaire.  There was no intent to undertake 

any statistical analysis of the responses due to the small sample size. 

From the piloting of the questionnaire, a number of minor changes were made to the 

wording of the questionnaire.  These are summarised below. 
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1. 2c. occupation: added the wording ‘select all that apply’ and ‘intern’ added 

as an option.  The change ‘select all that apply’ was due to some 

respondents listing more than one occupation, and ‘intern’ was added due 

this being missed from the pilot. 

2. 2d. current employment situation:  this was reworded into two parts ‘fulltime 

or part-time’ and ‘permanent or temporary/casual’ and ‘unemployed’ added 

as an option.  Feedback indicated that the question needed to be split into 

two and ‘unemployed’ needed to be an option as interns and other 

students are not employed by hospitals. 

3. 2e. place of employment: removed the option describing the place of 

employment and replaced with ‘main place of employment’ as free text and 

‘other’.  Due to the similarity of health facilities the questionnaire was to be 

distributed to, the number of places of employment was limited.  This 

question also gave the respondent who only worked part-time at one place 

the opportunity to identify where their main place of employment was, and 

if there was another place of employment that could also be named.  As 

hospital staff are often employed by more than  

4. one health or other facility, the main place of employment was deemed to 

be a more appropriate descriptor. 

5. Section 3 included additional wording on page 2 which outlined the 

instructions on how to complete this section and provided a brief overview 

regarding the DCEs.  Due to the number of questions asked regarding 

DCEs and their repetitive nature, more information was included which 

preceded the DCE component of the questionnaire. 

6. For each of the 15 Choice Sets there was a change of wording from 

“Which option do you prefer?’ to ‘I would choose’.  The revised wording 

was considered to be more appropriate. 
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7. An additional question was included asking respondents to rate how 

stressed they would be if a new health information system was being 

implemented in their workplace.  This question was added to determine 

how respondents would perceive their stress levels during an 

implementation.  Heponiemi, et al387 have determined that stress levels can 

be extremely high, especially where workloads are also high with stress 

levels having an impact on system usage16. 

The average time to complete the questionnaire ranged from eight to twenty minutes.  

This included question time and responses provided by the researcher.  The time 

taken to complete the questionnaire was therefore considered not to be too onerous 

on participants. 

6.3.7  Final questionnaire distribution and participant recruitment 

Human and Research Ethics Committees approvals were sought and granted by each 

of the three hospital sites.  Site-specific permission and approval was also sought and 

granted to allow the researcher access to the hospital sites to circulate the 

questionnaire. 

Included with the questionnaire was a Participant Information Form (refer Appendix 

6.6) and a return envelope.  The questionnaires were circulated by making contact 

with key staff in various locations around the hospitals.  For example, the nurse 

managers on wards were approached and asked where the most suitable places were 

to leave the questionnaires.  Other senior staff in the hospitals were also approached 

and asked if the questionnaires could be distributed to staff at regular meetings or via 

other means. 
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West Australian staff employed by three hospitals, in the same health service were 

invited by the researcher to complete the questionnaire, and other hospital staff from 

another health service who were previously identified during interviews indicating a 

willingness to complete the final questionnaire.  From the interviews previously 

conducted and reported in Chapter 5, the completed participation form indicated if the 

interviewee would be interested in completing the final questionnaire by leaving an 

electronic mail address.  All interviewees indicated that they would like to receive a 

questionnaire.   

Thirty-three interviews were conducted.  From the electronic mail addresses provided 

it was established that 12 interviewees had moved on and / or were not contactable.  

Therefore, 21 questionnaires were distributed to interviewed participants. 

6.3.8 Data collection and coding of the final questionnaire 

Hospital staff surveyed included those employed by a large metropolitan, public 

teaching hospital of greater than 400 beds, a medium, metropolitan, public secondary 

hospital of over 200 beds, a medium, metropolitan specialised public hospital of 

greater than 200 beds, and a medium metropolitan, specialised, public teaching 

hospital. 

Initially, participants’ responses were captured in two Excel® spread sheets.  One 

spread sheet captured the demographic data and the other captured the choice sets 

data.  These two spread sheets were then merged.  The data were then transferred 

into STATA® for statistical analysis. 

For the demographic variables each were named with ‘1’ assigned if the option had 

been ticked, and ‘0’ if not ticked.  A free text box was created for some questions 

which allowed the respondent to respond with narrative. 
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For the choice set data, the structure created was: 

• Two lines were assigned per choice set, with each line representing an option in 

a choice set 

• Each line was assigned a respondent identification (RID) stating which person 

gave that response.  This was also done for the demographic variables to allow 

accurate merging of the two data sets into STATA® 

• Each dimension was coded 0, 1 or 2 to reflect the different levels.  As the 

attribute levels were qualitative, these were coded 0, 1 and 2.  Zero (0) 

represented the lowest or least attractive level, 1 the mid-point and 2 the highest 

or most attractive level according to the respondent. 

• The choice variable showed which option was selected.  This was either a 1 (if 

the option was picked in that choice set) or a 0 (if it was not). 

 

6.4 Sample Size 

 

The overall minimum sample size required for DCEs remains controversial388.  Rose, et al 

have investigated and shown that the D-efficient (this is a design with a low D-error) and an 

S-efficient design require much smaller sample sizes388.  As DCEs have had very limited 

application in health informatics, the sample size will be reliant on the statistical analyses of 

the data collected.  The theoretical determination of a minimum sample size was presented 

by de Bekker-Grob, et al389 with five elements needed: significance level (α); statistical 

power level (1 - β); the statistical model used; initial belief about the parameter values; and, 

the DCE design389. 
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When conducting sub-samples, the minimum sample size should be approximately 50 

respondents390.  This was observed when sub-sample analyses were undertaken.  And, for 

this reason some sub-sample analyses were not undertaken. 

 

Due to the repetitive nature of the DCE and the limited time hospital staff have due to 

competing demands and increasing workloads, the questionnaire was distributed to three 

public hospitals and a hospital where staff as part of the interviewing process had previously 

consented to receiving a final questionnaire.  As the calculation of a sample size for DCEs is 

unclear, this made the calculation of when to cease distribution and / or to include more 

health services in the survey a challenge. 

 

6.7 Results 

 

The distribution of the final questionnaire and the response rates are summarised in Table 

6.2.  Considering the number of questionnaires distributed, the response rate overall is 

considered to be disappointing.  Reasons for such a low response rate will be discussed 

later in this chapter. 

 
  



 

242 
 

Table 6.2:  Distribution of the final questionnaire 
 

Hospital Number of 
questionnaires 

distributed 

Number of 
questionnaires 

returned 

Response 
rate 

 
Hospital A* 

 

 
591 

 
51 

 
9% 

Hospital B+  337 89 26% 
    

Hospital C# 
 

Hospital D%
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 21 

33 
 

 9 

14% 
 

43% 

Total 1,887 182 9.6% 
*  large, metropolitan, public teaching hospital 
+  medium, metropolitan, public secondary hospital 
#  medium, metropolitan, specialised, public hospital 
% medium metropolitan, specialised, public teaching hospital 

 

Analysis of the responses to the choice sets allowed an estimation of the support 

respondents had for the competing alternatives presented in the DCEs.  The main effect of a 

single attribute is reported and the interaction effects between two or more attributes 

discussed. 

 

6.7.1. Results: Descriptive statistics of respondents 

In total, 182 respondents completed the questionnaire.  Table 6.3 below summarises 

the descriptive statistics.  Each of these variables or characteristics will be discussed 

in the following sections of this chapter. 
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Table 6.3:  Overview of descriptive statistics of respondents 
Variable / Characteristic Value / Range n Sample 

(%) 

Gender (two missing values)  Male 38 21.0 

 

Age (four missing values) 

Female 

16–29 

142 

25 

79.0 

14.0 

 30-44 

45-59 

56 

75 

31.5 

42.1 

 60-74 21 11.8 

 75+ 1 0.006 

Mean age, median, range, year (SD) 

Occupation (one missing value) 

 

Medical 

Nursing 

Allied Health 

Non-clinical, no direct patient care 

45, 46, 17-75, (12.93)  

13 

65 

42 

81 

 

7.2 

36.0 

23.1 

44.5 

Employment status a) (16 missing values) 

 

Employment status b) (102 missing values) 

Full time 

Part time 

Permanent 

Temporary 

Unemployed 

115 

51 

59 

19 

4 

69.3 

30.7 

75.6 

24.4 

2.2 

Computers used (1 missing value) Mac/Apple 

Windows PC 

High performance work station 

Terminal connected to a mainframe 

Other 

61 

113 

2 

115 

29 

33.5 

62.9 

1.1 

63.0 

16.0 

Hours per week using computers 

 

<= 20 hours per week 

> 20hours per week 

96 

84 

53.3 

46.7 

Mean hours, median, range, hours (SD)  23.35, 20.00, 1-70, (14.8)  

Level of sophistication using computers 

(one missing value) 

Very sophisticated 

Sophisticated 

Neither sophisticated or unsophisticated 

Unsophisticated 

Very unsophisticated 

19 

56 

87 

15 

3 

10.4 

30.8 

47.8 

8.2 

1.6 

Stress levels (1 missing value) Highly stressed 

Very stressed 

Don’t know 

Slightly stressed 

Not stressed 

0 

15 

26 

71 

69 

0.0 

8.3 

14.4 

39.2 

38.1 
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Respondents’ occupations were further categorised into four main categories and 

there was a total of 201 responses (refer Figure 6.2), with the spread of occupations 

shown in Table 6.4. 

Table 6.4:  Occupations provided by respondents 
Occupation N=181* Percentage 

Intern 
Resident 
Registrar 

Consultant 
General Practitioner 

Enrolled Nurse 
Registered Nurse 

Senior Registered Nurse 
Clinical Development Nurse 

Project Manager 
Research Nurse 

IT Officer/Consultant 
Allied Health 

Clinical Executive 
Non-Clinical Executive 

Senior Manager 
Manager 

Academic 
Other (Admin/clerical and nonclinical) 

 1 
 1 
 2 
 7 
 2 
 8 
27 
30 
 6 
 1 
 1 
 4 
42 
  2 
  3 
  5 
10 
  5 
44 

0.5% 
0.5% 
1.1% 
3.9% 
1.1% 
4.4% 
14.9% 
16.6% 
3.3% 
0.5% 
0.5% 
2.2% 
23.2% 
1.1% 
1.6% 
2.8% 
5.5% 
2.8% 
24.3% 

                                         *one missing value and more than one occupation could be provided.  

The occupations were then categorised into four main professional groupings 

(medical, nursing, allied health and non-clinical) and are displayed in Figure 6.2. 

 
 

 
Figure 6.2: The four categories of respondent occupations (n=181, 201 responses) 

13 

65 

42 

81 

Medical

Nursing

Allied Health

Non- clinical, not direct
patient care
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A total of 201 occupations were identified by 181 respondents.  It was considered 

important to capture all occupations with 20 respondents providing two occupations. 

The employment status of respondents was not answered as frequently as the other 

demographic questions.  Sixty nine percent of respondents (n=166) indicated they 

were employed full time, with 91% of respondents replying to this question (refer Table 

6.5a below). 

Table 6.5a: Employment status – fulltime or part time 
Employment status n=166 Percentage 

Fulltime 115 69.3% 
Part-time   51 30.7% 

 

However, almost 76% indicated they were permanent employees with a very small 

response to this question (n=78).  That equates to 43% of respondents replying to this 

question, which is a low response rate for the overall respondents (refer Table 10.5b). 

WA Health has been through a major restructure in the past few years, and inclusive of 

the re-structure was a reduction in staffing numbers, and the employment of contract 

and other staff. 

Table 6.5b: Employment status – permanent, contract or unemployed 
 

Employment status n=78 Percentage 
Permanent   59 75.6% 
Temporary   19 24.4% 

Unemployed     4   2.2% 
 

The reason for this low response rate could be how the question was worded, or the 

question being the last one for demographic questions on the page. 
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6.7.2 Results: Computer Experience, Usage and Self-Rated Level of Sophistication 
Using a Computer 

To determine the frequency of use of computers each respondent was asked how 

many hours per week they used a computer.  There were two nil responses. The mean 

and median were close together, indicating that the data were normally distributed.  

Respondents indicated a range of zero hours to 70 hours per week computer usage 

with a SD of 14.8.  The number of hours respondents reported using a computer are 

shown in Table 6.6. 

Table 6.6:  The number of hours respondents use a computer each week 
 

Number of hours 
per week using a 

computer 

n=180* Percentage 

<=20 hours   96 53.3% 
>20 hours   84 46.7% 

*two missing values 
 

Table 6.7 displays other statistics related to the use of computers. 

Table 6.7: Number of hours per week respondents use a computer n=180* 
 

Statistic Number of hours* 
Range   1-70 hours/week 

Median 20 hours per week 
Mean 

SD 
23.35 hours/week 
14.8 

*two missing values 

The types of computers respondents use in the workplace is dependent upon the 

computers used in Western Australian public hospitals, which are predominantly 

Windows® based PCs.  Understandably 63% of respondent indicated that a 

Windows® based computer was used.  Sixty three percent also indicated they used a 

terminal connected to a mainframe.  Respondents were encouraged to provide more 

than one response, and there was one missing value.  It should be noted that 

computer use is not only confined to the workplace, which is why respondents were 
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asked to identify the type of computers used.  Table 6.8 displays the types of 

computers used by respondents. 

Table 6.8:  Type of computers respondents use 
 

Type of computer N=181* Percentage 
Macintosh®/Apple®   61 33.5% 

Personal computer (defined as Windows®) 113 62.9% 
High performance workstation     2 1.1% 

Terminal connected to a mainframe 115 63% 
Other (including iPhone, tablet, etc.)    29 15.9% 

*one missing value 
 

Respondents were asked to rate their level of sophistication when using computers.  

There was one missing value.  Only 18 (10%) of respondents rated themselves as 

either unsophisticated or very unsophisticated in regard to computer use.  Eighty 

seven (48%) of respondents self-rated as ‘neither sophisticated nor unsophisticated’ 

users of computers.  Over 42% rated themselves as either ‘sophisticated or very 

sophisticated’ computer users (refer Table 6.9 below).  These results indicate that 

respondents in the main were not newcomers to computers, and were comfortable 

using the computers provided at work and outside of work. 

Table 6.9:  Respondents self-rated level of sophistication using computers 
Type of computer N=181* Percentage 

Very sophisticated  19 10.4% 
Sophisticated 56 30.8% 

Neither sophisticated or unsophisticated 87 47.8% 
Unsophisticated 15 8.2% 

Very unsophisticated  3  1.6% 
* one missing value 
 

6.7.3  Results: Self-rated stress levels during the implementation of a health 
information system 

Respondents were asked to rate their stress levels if they were involved in the 

implementation of an electronic health information system.  Table 6.10 below shows 

these ratings.  Interestingly, no respondents stated they would be highly stressed.  

Only 8% indicated they would be very stressed, with the majority of 77% indicating 
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slight or no stress during a system implementation.  A small percentage (14.3%) 

indicated they didn’t know how stressed they would be. 

Table 6.10:  Self-rated stress level during the implementation of a health information 
system 

Stress level N=181* Percentage 
Highly stressed 0 0.0% 

Very stressed 15 8.2% 
Don’t know 26 14.3% 

Slightly stressed 71 39.0% 
Not stressed 69 37.9% 

* one missing value 

 

6.7.4  Results: Discrete Choice Experiment 

This study assessed respondents’ preferences when an EHIS is being implemented.  

Respondents were asked to choose their preferred option (option X or option Y) when 

presented with a scenario with multinominal choices offered, rather than binary 

choices.  Responses to the DCE allowed a model of the probability of, and particular 

alternatives being selected as a function of the attributes, socio-economic 

characteristics, professional groupings and other characteristics of respondents for the 

final questionnaire.  Analysis of the questionnaire responses allowed an estimation of 

the preferences respondents had for the competing alternatives presented in the DCE. 

The number of reported observations of 4,892 indicates that of the possible 5,460 

observations, there were 568 nil responses.  This is interpreted as 284 choice sets 

(half of 568 as there were two coded rows for each respondent for each choice set) 

where there was a nil response.  Just over 10% of respondents provided no response 

(284 divided by 2,730 total choice sets of which 182 respondents were offered 15 

choice sets to answer).   This resulted in an 89.6% response rate. 

Odds ratios were estimated and used to express the relative chance of an event 

occurring under two different conditions. The baseline was the lowest level offered to 

respondents for each attribute, the next level the medium and the third level the 
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highest level offered to respondents.  The results from the DCE were displayed in 

tabular and graphical formats.  Within the body of this chapter a graphical presentation 

of the conditional multi-variable logistic regression results are provided, with the tables 

presented in Appendix 6.10 (Tables 6.11 to 6.23).  The graphical presentation of the 

results in the body of this chapter provides all results in an easier to read format.  For 

all figures presented in the body of this chapter, the green vertical line represents the 

baseline OR of 1. 

The majority of attribute levels showed statistical significance from the multi-variable 

regression model (refer Appendix 6.10, Table 6.11) and of a total of 14 attribute levels, 

12 were statistically significant at the 5% level for all respondents.  The results for all 

respondents are shown in Figure 6.3 which displays the adjusted ORs from the multi-

variable conditional logistic regression model for the DCE.  
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Figure 6.3: Conditional multi-variable logistic regression results for the discrete choice 

experiment eliciting all respondents’ preferences (n=182) when EHISs are 

implemented 
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It can be seen that of the seven attributes five reported both of the levels as 

statistically significantly different from the baseline level.  For the remaining two 

attributes only one level showed significance (‘my involvement in the process’ and 

‘explanation of the rationale’).  In all five that showed significant differences in both 

levels, only the attributes of ‘benefits for myself’ and ‘ability to configure the system at 

a local level’ showed increasingly strong preferences as the level increased.  For the 

two attributes that did not show significant preference above the baseline (‘involvement 

in the process’ and ‘explanation of the rationale’), the highest level was not significantly 

different from the baseline. 

Figure 6.4 displays the conditional multi-variable logistic regression model for female 

and male respondents undertaking the DCE.  Tables 6.12 and 6.13 in Appendix 6.10 

show the tabular format for these results.  For the female respondents of the seven 

attributes four reported both levels as statistically significantly higher than the baseline 

level.  For the remaining three attributes two showed statistical significance higher than 

the baseline.  However, for the male respondents only two of the seven attributes 

reported both of the levels as statistically significant higher than the baseline.  For the 

remaining five attributes four attributes did show statistical significance higher than the 

baseline. 
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Figure 6.4: Conditional multi-variable logistic regression results for the discrete choice 

experiment eliciting female (n=142) and male (n=38) respondents’ preferences when 

EHISs are implemented 
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For all four attributes for females that showed statistical significance higher than the 

baseline in both levels, only the attributes of ‘the benefits for myself’ and ‘the impact on 

my work processes’ showed increasingly strong preferences as the level increased.  

For the males, the two attributes that were statistically significantly higher for both 

levels, ‘the benefits for myself’ and ‘the impact on my work processes’, these two 

attributes showed increasingly strong preferences as the level increased.  For the 

three attributes for females that did not show statistical significance higher than the 

baseline (‘my involvement in the process’, ‘the explanation for the rationale’ and ‘the 

ability to configure the system’), the highest level was not significantly different from 

the baseline, with the exception of the level ‘any aspect’ (OR 1.24) for the attribute ‘the 

ability to configure the system’. 

For the five attributes for males that did not show significant preference above the 

baseline (‘my involvement in the process’, ‘the organisational change readiness’, ‘the 

explanation of the rationale’, ‘the ability to configure the system’, and ‘the ease of use 

of the system’), the highest level was significantly higher than the baseline with the 

exception of ‘the organisational change readiness’.  In all except the attribute ‘the 

organisational change readiness’, males appear to prefer the higher level of all other 

attributes compared to females.  Also males may have a higher preference for the 

attribute ‘the impact on my work processes’.  For the attribute ‘the benefits for myself’ 

there is a substantial difference between males and females.  It is noted that the 

sample size for males (n=38) is considered to be low and may be considered to be 

unreliable.  A sample size of a minimum of 50 responses is considered to generate 

more reliable results when conducting sub-analyses390.  It is acknowledged that this is 

a rudimentary analysis and that there are other statistical methods which could be 

applied.  This analysis is therefore considered to be exploratory in nature. 
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For respondents 45 years of age or younger, and those greater than 45 years of age 

undertaking the DCE.  Figure 6.5 below displays the conditional multi-variable logistic 

regression model.  Tables 6.14 and 6.15 in Appendix 6.10 show the tabular format of 

these results.  For those 45 years of age and younger of the seven attributes four 

reported both of the attribute levels as statistically significantly different from the 

baseline level.  For the remaining three attributes, only one showed any statistical 

significance (‘the organisational change readiness’).  For those over 45 years of age 

three of the seven attributes showed statistical significance different from the baseline 

level.  For the other four attributes, three did show statistical significance (‘my 

involvement in the process’, ‘the organisational change readiness’ and ‘the ability to 

configure the system’). 
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Figure 6.5:  Conditional multi-variable logistic regression results for the discrete choice 

experiment eliciting respondent preferences (n=81) 45 years of age or younger and 

respondents >45 years of age (n=97) when EHISs are implemented 
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For the respondents 45 years of age and younger none of the attributes showed any 

increase in preference as the levels increased.  However, for those respondents 

greater than 45 years of age, only the attribute ‘the impact on my work processes’ 

showed an increasingly strong preference for the higher level. 

For the three attributes for those 45 years of age or younger that did not show 

significant preference above the baseline level, the highest level was not significantly 

different from the baseline.  For the 45 years of age and older respondents that did not 

show significant preference above the baseline level, the highest level was not 

significantly different from the baseline level with the exception of the level ‘any aspect’ 

for the attribute ‘the ability to configure the system’. 

With the exception of ‘explanation of the rationale’ respondents 45 years of age or 

younger selected the higher level of all other attributes compared to those 45 years of 

age and older.  There also may be a higher preference for those 45 years of age and 

younger for the attribute ‘the impact on my work processes’.  Respondents using a 

computer for 20 hours a week or less and those using a computer for more than 20 

hours a week undertaking the DCE Figure 6.6 displays the conditional multi-variable 

logistic regression model (refer Tables 6.16 and 6.17 in Appendix 6.10).  For those 

using a computer for 20 hours a week or less of the seven attributes two reported both 

of the levels as statistically significantly higher than the baseline level.  For the 

remaining five attributes two showed statistical significance higher than the baseline.  

For those using a computer for more than 20 hours a week four of the seven attributes 

reported both of the levels as statistically significantly higher than the baseline.  For the 

remaining three attributes for these respondents two attributes did show significance.   
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Figure 6.6: Conditional multi-variable logistic regression results for the discrete choice 

experiment eliciting respondent preferences (n=98) who use a computer for 20 hours a 

week or less and those who use a computer for more than 20 hours per week (n=84) 

when EHISs are implemented. 
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For the two attributes for those using a computer for 20 hours a week or less that 

showed statistical significance higher than the baseline for both levels, the attributes of 

‘the benefits for myself’ and ‘the impact on my work processes’ showed increasingly 

strong preferences as the level increased.  For those using a computer for more than 

20 hours a week the four attributes that showed statistical significance higher than the 

baseline for both levels, two showed increasingly strong preferences as the level 

increased (‘the ability to configure the system’ and ‘the impact on my work processes’). 

For all of the five attributes for those using a computer for 20 hours a week or less that 

did not show statistical significance higher than the baseline (‘my involvement in the 

process’, ‘the organisational change readiness’, ‘the explanation for the rationale’ and 

‘the ability to configure the system’ and ‘ease of use of the system’), the highest level 

was not significantly different from the baseline. 

For the five attributes for those using a computer for more than 20 hours a week that 

did not show significant preference above the baseline (‘my involvement in the 

process’, ‘the explanation of the rationale’, and ‘the ease of use of the system’), the 

highest level was not significantly different from the baseline with the exception of ‘the 

ease of use of the system’.  In all except the attribute ‘benefits for myself’, those using 

a computer for more than 20 hours a week appear to prefer the higher level of all other 

attributes compared to those using a computer for 20 hours or less a week.  There 

also may be a higher preference in those using a computer for more than 20 hours a 

week for the attribute ‘the impact on my work processes’. 

For those respondents who stated they would not be stressed and those who stated 

they would be stressed during an EHIS implementation the results for the conditional 

multi-variable logistic regression model are displayed in Figure 6.7 (refer Tables 6.18 

and 6.19 in Appendix 6.10).  For the respondents stating they would not be stressed 
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three of the seven attributes reported both levels as being significantly higher than the 

baseline level. 

For the remaining four attributes for those not stressed, three attributes showed 

statistical significance higher than the baseline level.  For those stating they would be 

stressed during an EHIS implementation, two of the seven attributes reported both of 

levels as statistically significantly higher than the baseline.  For the remaining five 

attributes two attributes were lower than the baseline level. 
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Figure 6.7: Conditional multi-variable logistic regression results for the discrete choice 

experiment eliciting respondent preferences for those who stated they would not be 

stressed (n=95) and those who stated they would be stressed (n=86) when an EHIS is 

implemented 
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For two of the three attributes for those not stressed that showed higher than the 

baseline significant differences in both levels, only the attributes of ‘the benefits for 

myself’ and ‘the ability to configure the system’ showed increasingly strong 

preferences as the level increased.  For those who stated they would be stressed, the 

two attributes that showed significant differences higher than the baseline for both 

levels, ‘the benefits for myself’ and ‘the impact on my work processes’, only the ‘impact 

on my work processes’ showed an increasingly strong preference as the level 

increased. 

For the four attributes for those not stressed that were not statistically significant for 

both levels, (‘my involvement in the process’, ‘the organisational change readiness’, 

‘the explanation for the rationale’ and ‘the ability to configure the system’), the highest 

level was not significantly different from the baseline, with the exception of the level 

‘any aspect’ (OR 1.43) for the attribute ‘the ability to configure the system’. 

For the five attributes for those respondents who stated they would be stressed during 

an EHIS implementation (‘my involvement in the process’, ‘the organisational change 

readiness’, ‘the explanation of the rationale’, ‘the ability to configure the system’, and 

‘the ease of use of the system’), the highest level was not significantly different from 

the baseline.  For five of the seven attributes, except the attributes ‘my involvement in 

the process’ and ‘the organisational change readiness’, those not stressed appear to 

prefer the higher level of all other attributes compared to those who stated they would 

be stressed.  There also may be a higher preference in those not stressed for the 

attribute ‘the impact on my work processes’. 

Figure 6.8 displays the conditional multi-variable logistic regression model for clinical 

and non-clinical respondents undertaking the DCE (refer Tables 6.20 and 6.21 in 

Appendix 6.10).  For the clinical respondents, of the seven attributes statistical 

significance was higher than the baseline level for both levels for two attributes (‘the 
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benefits for myself’ and ‘the impact on my work processes’).  For the remaining five 

attributes four showed statistical significance higher than the baseline level. 
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Figure 6.8: Conditional multi-variable logistic regression results for the discrete choice 

experiment eliciting respondent preferences when EHISs are implemented for clinical 

staff (n=120) and non-clinical staff (n=81) 
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For the non-clinical respondents four of the seven attributes reported both of levels as 

statistically significantly higher than the baseline.  For the remaining three attributes 

two attributes one of the two levels did show statistical significance higher than the 

baseline. 

For the two attributes for clinicians that showed significance in both levels higher than 

the baseline (‘the benefits for myself’ and ‘the impact on my work processes’) both 

showed increasingly strong preferences as the level increased.  For the non-clinical 

respondents, the four attributes that showed significance in both levels higher than the 

baseline (‘the organisational change readiness’, ‘the benefits for myself’ ‘the ability to 

configure the system’ and ‘the impact on my work processes’) only ‘the benefits for 

myself’ and ‘the impact on my work processes’ showed increasingly strong 

preferences as the level increased.  For the five attributes for clinicians that did not 

show statistical significant higher than the baseline (‘my involvement in the process’, 

‘the organisational change readiness’, ‘the explanation of the rationale’, ‘the ability to 

configure the system’, and ‘the ease of use of the system’), the highest level was 

significantly higher than the baseline only for ‘the ability to configure the system’ level 

‘any aspect’.  Non-clinical respondents appear to prefer the higher level of three 

attributes (‘the benefits for myself’, ‘the ability to configure the system’ and ’the impact 

on my work processes’). 

For the sophisticated computer users and the neither sophisticated nor 

unsophisticated computer users Figure 6.9 displays the conditional multi-variable 

logistic regression model (refer Tables 6.22 and 6.23 in Appendix 6.10).  For the 

sophisticated computer users, of the seven attributes two reported both levels with 

statistical significance higher than the baseline level (‘the benefits for myself’ and ‘the 

impact on my work processes’).  For the remaining five attributes four were statistically 

significantly higher than the baseline level. 



 

265 
 

For the neither sophisticated nor unsophisticated computer users, four of the seven 

attributes reported both of the levels with statistical significance higher than the 

baseline level (‘the organisational change readiness’, ‘the benefits for myself’, ‘the 

ability to configure the system’ and ‘the impact on my work processes’).  For the 

remaining three attributes only ‘the ease of use of the system’ (level ‘fairly easy’) was 

statistically significantly higher than the baseline. 
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Figure 6.9: Conditional multi-variable logistic regression results for the discrete choice 

experiment eliciting respondent preferences for sophisticated computer users (n=75) 

and those rating themselves as neither sophisticated nor unsophisticated computer 

users (n=87) when EHISs are implemented 
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For the two attributes for sophisticated computer users that showed statistical 

significance higher than the baseline for both levels, only the attribute ‘the impact on 

my work processes’ showed increasingly strong preferences as the level increased.  

For the neither sophisticated nor unsophisticated computer users, the two attributes 

that were statistically significantly higher than the baseline for both levels, both (‘the 

benefits for myself’ and ‘the impact on my work’) showed increasingly strong 

preferences as the levels increased.  

For the sophisticated computer users there were five attributes which showed 

statistical significance (‘my involvement in the process’, ‘the organisational change 

readiness’, ‘the explanation of the rationale’, ‘the ability to configure the system’ and 

‘the ease of use of the system’), with only the highest level being above the baseline 

for the level ‘any aspect’ (OR 1.35) for the attribute ‘the ability to configure the system’. 

For three attributes for the neither sophisticated nor unsophisticated computer users 

(‘my involvement in the process’, ‘the explanation of the rationale’ and ‘the ease of use 

of the system’), where there was no statistical significance, or both levels did not show 

significance above the baseline, only one showed the highest level was not 

significantly different from the baseline.  For four of the seven attributes, the neither 

sophisticated nor unsophisticated computer users appear to prefer the higher level of 

attributes compared to the sophisticated computer users.  There also may be a higher 

preference in the neither sophisticated nor unsophisticated computer users for the 

attribute ‘the impact on my work processes’ with the highest OR of 4.10. 

The classification of the neither sophisticated nor unsophisticated computer users 

could perhaps be developed more in the future, and it is interesting that 87 

respondents classified themselves as such.  It is acknowledged that this could be 

considered to be another rudimentary analysis.  This analysis could therefore be 

considered to be exploratory in nature.  Respondents who rated themselves as 
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unsophisticated and the very unsophisticated were small in number (n=18) and 

therefore no analysis was undertaken. 

 

6.8 Discussion 

The Australian Bureau of Statistics reported in 2016 that health care and social assistance 

was the number one industry in Western Australia employing the most number of people391.  

Overall, with only two missing values, the gender split therefore appears to be representative 

of the healthcare workforce in Australia.  In May 2018 22.3% of the Australian workforce 

employed specifically in hospitals were males392. Therefore, this is a difference of 1.3% less 

for this research sample, which is not considered to be a variation. 

 

The ages of respondents by year categories are displayed and there were four missing 

values.  These categories are representative of an aging workforce, with almost 55% of 

those surveyed being 45 years of age or older.  The mean and median for age are similar 

which indicates that the data were normally distributed, with a standard deviation of 12.93. 

 

This component of the study elicited respondents’ preferences for the implementation of 

EHISs by the circulation of a DCE comprising seven attributes each with three levels.  The 

focus of the DCE was the concentration on aspects of the implementation phase, which 

includes pre-implementation and the component of implementation which includes during the 

implementation phase.  As outlined in earlier chapters, rather than including the technical 

attributes of the electronic system, the associated socio-cultural attributes and the attributes 

where the literature appeared to be limited where an EHIS is implemented were those which 

were included in the DCE. 
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This discussion presents the findings of the results by the demographic and other variables 

of respondents.  Each of the seven attributes will be discussed in relation to the 

questionnaire responses.  This section of the chapter will discuss the results of the DCE and 

how these findings relate to the existing literature.  The analysis of the DCE distributed to 

three public hospitals in Western Australia included sub-analyses to determine which groups 

or cohorts were driving the responses. 

 

The results showed some consistencies, and also understandably some variations for a 

number of reasons.  These will be discussed by demographic and other respondent 

characteristics and under the headings of each attribute.  Presentation of the results in this 

manner provides some repetition, but allows the reader to determine who preferred which 

attributes, and which attributes were preferred by the sub-groupings of participants. 

 

For the total number of respondents (n=182) the five attributes where both levels showed 

significance were: 

 

• ‘The organisational change readiness’ indicated that respondents prefer ‘somewhat 

ready’ to the baseline, and is 33% more likely to occur than the baseline level. 

• ‘The benefits for myself’ indicates that both of the levels are 39% (‘some benefits’) 

and 46% (‘many benefits’) are more likely to occur than the baseline.  Because there 

is an increasing preference for the higher level, this indicates that EHIS implementers 

should include in the implementation plan the benefits to be gained from the new 

system.204, 393-396  It could therefore be elucidated from these results that the benefits 
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of a system will need to be articulated in a very clear manner to users, and that the 

system is able to deliver these benefits125, 204, 397. 

• ‘The ability to configure the system’ showed that ‘some’ was more likely to be 

selected 18% of the time with ‘any aspect’ was 28% more likely to be chosen over 

the baseline level.  It also showed increasingly strong preferences as the level 

increased.  Although this attribute could be considered to be technical component of 

the system, it was considered to be of sufficient relevance by the Delphi Panel to be 

ranked in the top five.  Not being able to configure a system to meet needs at a local 

level is often seen as frustrating for users.  Too frequently users are subjected to 

protracted delays when system changes (commonly referred to as ‘enhancements’) 

are required.  This requirement of the EHIS could be considered to be of high 

importance in those areas where the changes have a direct positive impact on the 

delivery of patient care. 

• ‘The impact on my work processes’ showed the highest ORs of all the attributes.  

The level ‘makes it better’ being 238% more likely to be selected and ‘no impact’ 

161% more likely to be preferred.  Of all the seven attributes, this one showed the 

most statistical significance and is therefore considered to be another important 

consideration for a system implementation.  Interestingly, this attribute was selected 

by the researcher to be included into the DCE due to the lack of incorporation of work 

processes in the models analysed in Chapters 3 and 4 of this thesis compared to the 

other attributes, and the influence this attribute can have on a system success or 

failure53, 368, 398, 399.  System implementers will therefore need to consider this attribute 

in some detail to minimise the impact on users’ work processes.  Consideration will 

also need to be given to ensuring work processes are foolproof, are both tested and 

accepted to enable users to experience improvements.  Too frequently, work 

processes have not been considered and ‘trial and error’ occurs during 

implementations which allow the opportunity for users to develop inappropriate work 

arounds. 
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• ‘The ease of use of the system’ levels ‘fairly easy’ was preferred 54% of the time over 

the baseline, with ‘very easy’ likely to occur 18% more than the baseline level.  As 

there was no preference to select the higher level for all respondents, this indicates 

that users are accepting of a system which is fairly easy to use compared to the 

baseline level. 

 

Due to a variety of professional groupings of health services staff responding to the 

questionnaire, it could be expected that different preferences may be selected by the 

different professional groupings.  A previous study measuring users’ opinions to determine 

which demographic variables influence system use showed that age, education and seniority 

were influencing the results234.  However, it should be noted that in this study education and 

seniority were not collected via the questionnaire, but age was.  To enable implementers to 

determine what the preferences of respondents by their characteristics were, the following 

discusses the sub-analyses results and the potential considerations to be noted for EHIS 

implementers. 

 

6.8.1 Gender 

For female respondents their statistically significant attributes (four) were almost 

identical for the whole sample.  The sample size for females was 78% of the total 

sample and could therefore be expected to be similar to the total sample.  The differing 

attribute for female respondents that was not significant, but was for the whole sample, 

was ‘the ability to configure the system’.  It could be speculated that females do not 

consider this to be an important implementation attribute in comparison to the others 

offered.  It could also be speculated that this attribute may be a gender-based 

preference400, 401 with males showing a preference for the ability of the system to be 

configured at a local level.  As highlighted earlier, the relatively small number of male 
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respondents (n=38) may be considered to be too small to make any comparisons 

between males and females.  

Male respondents’ statistically significant attributes (two) were ‘the benefits for myself’ 

preferences levels ‘some benefits’ (OR 1.60, 95% CI: 1.14-2.24; P 0.006) and ‘many 

benefits’ (OR 1.97, 95% CI: 1.42-2.73; P <= 0.001).  Both showed high ORs with 

‘some benefits’ preferred 60% more than the baseline level, and ‘many benefits’ 

preferred 97% more than the baseline level.  The second statistically significant 

attribute for males, ‘the impact on my work processes’ the levels ‘makes it better’ (OR 

2.67, 95% CI: 1.95-3.65; P <= 0.001) and ‘no impact’ (OR 3.91, 95% CI: 2.85-5.36; P 

<= 0.001) showed similarly high ORs to the total sample and female respondents with 

‘makes it better’ 167% and ‘no impact’ 291% being more likely to be selected than the 

baseline level. 

The attribute preferences for females ‘the organisational change readiness’, ‘the 

benefits for myself’, ‘the impact on my work processes’ and ‘the ease of use of the 

system’ in comparison the male respondents’ statistically significant attributes ‘the 

benefits for myself’ and ‘the impact on my work processes’ although two were 

significant for males and females it should be noted that the sample size for males 

may not be sufficiently large enough to be considered reliable.  Therefore, the sample 

size may not have been large enough to detect smaller effects.  Due to only two 

attributes showing significance for males this may be an indicator that any analysis 

could be considered to be of an exploratory nature rather than providing empirical 

results. 

6.8.2 Age 

For the 45 years of age or younger respondents the attribute preferences with high 

odds ratio were ‘the impact on work processes’ levels ‘makes it better’ (OR 2.86) and 

‘no impact’ (OR 3.80).  This indicates that compared to the baseline, this attribute and 
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both levels were considered to be of importance.  Those respondents who were 46 

years of age or older also showed high odds ratios for the same attribute with the 

levels ‘makes it better’ a 151%  chance and ‘no impact’ a 216% chance of being 

selected over the baseline.  This indicates that both age groups and the total sample 

selected the same attribute levels over the baseline at an increasingly high rate.  For 

both age groupings the statistically significant attributes for both levels were ‘the 

benefits for myself’, ‘the impact on my work processes’ and ‘the ease of use of the 

system’. 

However, the 45 years of age and younger for ‘the ability to configure the system’ 

showed increasingly strong preferences as the level increased with ’some’ showing a 

30% and ‘any aspect’ a 36% chance of these occurring over the baseline. 

6.8.3 Hours of computer use 

For those respondents who used a computer for 20 hours or less a week the attribute 

preferences with the highest odds ratios were ‘the impact on work processes’ ‘makes it 

better’ (OR 2.07) and ‘no impact’ (OR 2.70).  Those who used a computer for more 

than 20 hours a week, their attribute preferences with the highest odds ratios were the 

impact on work processes ‘makes it better’ (OR 3.33) and ‘no impact’ (OR 4.30).  

Interestingly, the OR of 4.30 for the level ‘no impact’ was the highest OR generated for 

all the cohorts analysed.  For those who use a computer for more than 20 hours a 

week, this is indicating that the more hours a user uses a computer over 20 hours a 

week the less impact on their work processes is preferred.  Both of these cohorts 

showed statistical significance for the attributes ‘the benefits for myself’ and ‘the impact 

on my work processes’ with those using a computer for more than 20 hours a week 

showing a preference for ‘organisational change readiness’ and the ‘ability to configure 

the system’.  These results are understandable as the more frequently one uses a 

computer, the less impact on the activities to be undertaken becomes a requirement.  
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To be hampered by clumsy work processes will increase the likelihood of users finding 

inappropriate workarounds402 and the implementation failing. 

6.8.4 Stressed or not stressed 

For those respondents who indicated that they would not be stressed during an 

implementation, the attribute ‘the impact on work processes’ level ‘makes it better’ 

showed a 187% chance of being selected over the baseline with the level ‘no impact’ a 

283% chance of being selected over the baseline.  Respondents who indicated that 

they would be stressed during an implementation the attribute ‘the impact on work 

processes’ levels ‘makes it better’ had a 150% chance of being selected over the 

baseline and ‘no impact’ a 223% chance of being selected over the baseline.  Both 

showed increasingly strong preferences as the level increased.  This is a flag for 

implementers to consider determining who in the organisation could be stressed 

during an implementation, and to address the organisation’s change readiness and 

implement change management programmes well before and during the 

implementation. 

6.8.5 Clinical and non-clinical 

For clinical respondents, the attitude preference with the highest odds ratio was the 

impact on work processes ‘makes it better’ with a 152% chance of being selected over 

the baseline and ‘no impact’ with a 229% chance of being selected over the baseline.  

For the non-clinical respondents the attitude preference with the highest odds ratio 

was the impact on work processes ‘makes it better’ with a 173% chance of being 

selected over the baseline and ‘no impact’ and no impact with a 259% chance of being 

selected over the baseline.  This is an interesting finding as one could speculate that 

clinical respondents could be considered to be the most frequent users of an EHIS 

compared to non-clinical users.  The attributes which were statistically significant for 

clinical and non-clinical respondents ‘the benefits for myself’ and ‘the impact on my 

work processes’ were consistent with the other cohorts in this study.  Non-clinical staff 
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also showed preferences for ‘the organisational change readiness’, ‘the ability to 

configure the system’, which makes these results almost similar to those statistically 

significant attributes for the total sample. 

6.8.6 Level of sophistication using computers 

For the sophisticated computer users the attribute with the highest odds ratio was ‘the 

impact on my work processes’ levels ‘makes it better’ with a 145% chance of being 

selected over the baseline level, and ‘no impact’ with a 228% chance of being selected 

over the baseline level.  For those respondents who indicated they were neither 

sophisticated nor unsophisticated computer users the attribute with the highest odds 

ratio was the same as sophisticated users (‘the impact on my work processes’) with a 

219% and 310% respectively chance of being selected over the baseline level.  When 

comparing these two cohorts there were differences in regard to these attributes that 

were statistically significant.  For the sophisticated users only two attributes were 

significant (‘the benefits for myself’ and ‘the impact on my work processes’), whereas 

for the neither sophisticated nor unsophisticated computer users it could be considered 

that four attributes were significant.  This result is considered to be almost identical to 

those for the total sample.  Due to the small number of respondents indicating that 

they were unsophisticated in their use of computers, there may be a need for further 

studies to offer more clearly defined levels of sophistication for computer use. 

6.8.7 Low ORs 

Whilst low ORs may not be considered to be of importance, it is interesting to note that 

the preferences with the lowest odds ratios were mostly consistent across all cohorts.  

For all respondents the attribute ‘my involvement in the process’ was the only attribute 

where the medium and higher levels were both close to or lower than the baseline.  

The results were similar for female respondents, the 45 years of age or younger, the 

greater than 45 years of age or older, those who use a computer for 20 or less hours a 

week, those who stated they would not be stressed during an implementation, those 
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who stated they would be stressed, clinical staff, and those rating themselves as 

neither sophisticated nor unsophisticated computer users.   

Male respondents lowest ORs were for the attribute ‘my involvement in the process’ 

level ‘high level’ and ‘the explanation of the rationale’ level ‘detailed’.  However, the 

sample size may be insufficient to conduct such an analysis as both of these 

preferences were not statistically significant.  Interestingly, those who use a computer 

for more than 20 hours a week, non-clinical staff, and those who stated they would be 

stressed reported low ORs for the same attributes as the male respondents.  This 

could be coincidence, so further studies will be needed to confirm this. 

The sophisticated computer users lowest ORs were my involvement in the process 

‘high level’ (OR 0.88) and the organisational change readiness ‘quite ready’ (OR 1.06).  

Those using a computer for more than 20 hours per week the levels which scored the 

lowest ORs were for the explanation of the rationale ‘detailed’ (OR 1.05) and 

involvement in the process ‘high level’ (OR 0.94) which were the same lowest ORs 

levels for non-clinical respondents (OR 1.12 and 0.95).  Those respondents who rated 

themselves as being stressed during an implementation the lowest ORs were the 

explanation of the rationale ‘detailed’ and involvement in the process ‘high level’ (OR 

1.02). 

These results have shown that there were similarities between respondents when the 

demographic and professional groupings were analysed.  These results are therefore 

an indication that the inclusion of all stakeholders during an implementation requires 

consideration, and that different professional groupings may have different 

requirements. 

To determine by attribute each of the subgroups responses these findings are 

summarised and discussed below. 
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6.8.8 My involvement in the process attribute 

This attribute was one of two which showed the least statistical significance of the 

seven attributes included in the DCE for all analyses undertaken.  For all respondents 

and most of the cohorts analysed the ORs were below or close to the baseline.  

However, ‘medium level’ involvement in the process of implementation for males 

showed a 39% chance of occurring (p-value 0.028), a 19% chance of occurring for 

those using a computer for more than 20 hours a week, non-clinical staff a 20% 

chance of occurring (p-value 0.091) and the sophisticated computer users a 25% 

chance of occurring (p-value 0.039).  Noting that the sample size for males could be 

considered to be relatively small, these findings may indicate that males, non-clinical 

staff and sophisticated computer users require some level of involvement in the 

process of EHIS implementation.  Interestingly, ‘high level’ involvement showed more 

statistical significance than ‘medium level’.  This was seen for all respondents, 

females, > 45 years of age or older, those using a computer for 20 hours a week or 

less, those who stated they would not be stressed during an implementation, and 

clinical staff.  However, for all cohorts except males (OR 1.11), none of the ORs for 

‘high level’ were above the baseline for all respondents and all cohorts analysed.  Nor 

did any of the cohorts analysed show any increase in preference as the level 

increased. 

Involvement in the process of implementing an EHIS has not previously been reported 

in the models analysed, nor does there appear to be any literature regarding the level 

of involvement users require for a successful EHIS implementation.  It is 

acknowledged that stakeholder involvement is considered to be an important factor in 

the success of an implementation100, 403, however quantification of the level of 

involvement has not been described in the literature.  This study has attempted to 

quantify the level of user involvement required and has also shown that there is limited 
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support for involvement in the implementation process at both the medium and higher 

levels as offered in the DCE. 

This attribute was derived from both the frameworks literature in Chapter 3 and the 

interviews conducted in Chapter 5 of this study.  It is however interesting to note that 

doctors specifically have requested more involvement in the decision making process, 

especially in relation to the adaption of clinical routines404 when compared with other 

health professions.  There is also an abundance of literature which supports the need 

for user involvement in the design of the system14, 15, 405-410 which is not within the 

scope of this study.  This involvement attribute refers specifically to the process of 

system implementation, but none of the literature quantifies the level of user 

involvement required. 

6.8.9 The organisational change readiness attribute 

For the attribute ‘the organisational change readiness’ where both levels were 

statistically significant (females, those using a computer for more than 20 hours a 

week, non-clinical, and the neither sophisticated nor unsophisticated computer users) 

there was an indication that ‘somewhat ready’ showed a 21% - 52% chance of being 

selected by participants in these sub-groups.  For the organisational readiness to be 

‘quite ready’ the ORs of these four cohorts showed a 21% to 34% chance of being 

selected by participants.  For males, those stating they would not be stressed during 

an implementation and the sophisticated computer users there was no statistical 

significance for both of the attribute levels for ‘the organisational change readiness’.  

However, the ORs for those <= 45 years of age(1.33), > 45 years of age (1.30), those 

not stressed (1.21), those stressed (1.43) and the clinical respondents (1.28) were all 

well above the baseline level.  None of the other cohorts showed any preference for 

the higher level as the level increased. 
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Organisational readiness is claimed to be crucial for a successful implementation299, 302, 

309, 411-413.  The attribute ‘organisational change readiness’ was included in the models 

analysed in Chapter 4.  However, it was not identified by those interviewed.  The 

readiness of an organisation to accept an EHIS could be considered to be an attribute 

which is not assessed prior to an implementation by the organisation itself, and is 

ignored completely.  There are numerous studies which have analysed readiness 

factors and these offer recommendations for assessment constructs300, 301, 413-417.  

These include core readiness, engagement and buy-in readiness, technological 

readiness, and IT skills readiness414.  However, it is noted that there was a lack of 

reliable measuring tools which is of concern due to the high failure rates of EHIS 

implementations.  Interestingly, others412 have identified that vision clarity and change 

appropriateness are positive influences for a successful implementation. 

6.8.10 The benefits for myself attribute 

All cohorts clearly showed that both of the levels were statistically significant for this 

attribute.  Eight of the twelve cohorts (females, males, <= 45 years of age, <=20 hours 

computer use per week, not stressed, clinical, non-clinical, and the neither 

sophisticated nor unsophisticated users) showed a preference for the higher level as 

the level increased.  All of the ORs for all cohorts were well above the baseline (range 

1.24 to 1.97). 

The models analysed from Chapters 4 and 5 identified that the attribute ‘benefits for 

myself’ was only included in one of the non-health models, yet it was ranked highly by 

the Delphi Panel.  The specific benefits for oneself to be gained from the 

implementation of an EHIS can be described as intrinsic, variable and may be 

changeable over time239, 345.  However, personal benefits such as the reduction of time 

entering data, making patient information available instantly rather than having to 

experience delays, provision of legible entries in the medical record, etc. are 

considered to be important benefits that could be said to be consistent over time for 
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most EHIS users.  Table 16 in Chapter 5 showed the impact and benefits of an EHIS 

as reported by interviewees.  Whilst some may consider personal benefits for the EHIS 

user to be self-focussed, this study has demonstrated that this is an important attribute 

for successful EHIS implementation.  This is also supported when combined with other 

strategies for successful implementations418. 

6.8.11 The explanation of the rationale attribute 

This is one of two attributes which showed the least statistical significance of the seven 

attributes included in the DCE for all analyses undertaken.  None of the cohorts 

analysed showed any statistical significance for both levels of any of the attributes.  

Statistical significance however did occur for the level ‘an overview’ for six cohorts 

(males, <= 45 years of age, > 20 hours using a computer a week, those not stressed 

during an implementation, non-clinical and sophisticated computer users).  However, 

the ORs for all but the clinical cohort for the medium level ‘an overview’ ranged from 

1.13 to 1.40 whereas the higher level ‘detailed’ showed ORs mostly below or close to 

the baseline.  Only the sophisticated computer users showed a 19% chance of a 

detailed explanation of the rationale being selected. 

The models dissected in Chapter 5 of this thesis did not include an attribute regarding 

an explanation of the rationale for the implementation of an EHIS.  This attribute was 

identified during the interviews with the literature appearing to be limited in regard to 

this specific attribute.  It could therefore be said that from this study, this attribute could 

be considered to be of limited importance.  It could also be said to be similar to the 

benefits attribute, just couched in different terms. 
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6.8.12 The ability to configure the system attribute 

Four of the twelve cohorts analysed showed statistical significance for both levels (all 

respondents, 45 years of age or younger, those using a computer for more than 20 

hours a week, non-clinical staff, and those neither sophisticated not unsophisticated in 

their level of computer use) with only one cohort (the neither sophisticated nor 

unsophisticated computer users) not showing a strong preference as the level 

increased.  The non-clinical and the neither sophisticated nor unsophisticated 

computer users showed a 38% and 35% respectively preference that they required 

‘some’ ability to configure the system (the medium level) compared to the baseline. 

The models analysed in previous chapters of this thesis identified the ability to 

configure the system as a user attribute, but was not identified during the interview 

process.  The ability to be able to configure a system at a local level was earlier 

classified as an attribute which could provide the user with some psychological 

ownership over the system.  It is therefore considered to be of sufficient importance for 

system vendors and the organisation implementing the system to include provision for 

the system to be configured at a local level to avoid user dissatisfaction419. 

6.8.13 The impact on my work processes attribute 

The impact on work processes was one of two attributes which showed both levels to 

be statistical significant across all cohorts.  From this study the highest ORs were 

recorded by all cohorts for all seven attributes analysed.  The impact on work 

processes was understandably an attribute of most concern to all respondents.  All 

cohorts showed an increasingly strong preference as the level increased. 

Interestingly, those who use a computer for > 20 hours a week showed a 330% 

chance of no impact on their work processes.  Likewise the neither sophisticated nor 

unsophisticated computer users a 310% chance of no impact on their work processes.  

This indicates that those with regular computer usage and perhaps classified as 
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average users require an improvement to their work processes and a preference for 

there to be no impact when an EHIS is implemented. 

The impact of an EHIS on users’ work processes could be said to be the most 

significant factor for a successful implementation.  The ability for a system to allow 

users to complete work in a shorter time than previously, for results to be made 

available and not be missed nor lost, for users to be able to process their work in an 

uncomplicated and meaningful manner, and for ease of navigation or manouverability 

through the system (which could be considered to be ease of system use) are 

considered to be directly related to how the system impacts on users’ work processes.  

Should these features not be present it is inevitable that users will resort to a work 

around, which will be a paper-based system196, 420, 421. 

A sound method to evaluate the impact of systems could be a time and motion study 

detailing specific tasks undertaken by different users of the system.  This has been 

proposed in England398, and further work has demonstrated that there needed to be 

increased engagement with users and a need to respond to users rather than focus on 

the pre-implementation phase402.  Also, a sound understanding of staff attitudes can be 

fundamental to the development of successful implementation strategies422. 

6.8.14   The ease of use of the system attribute 

None of the cohorts analysed showed any increase in preference as the level 

increased.  This attribute was also one where the least number of levels of significance 

were shown.  Only three cohorts (females, those <= 45 years of age and those not 

stressed) recorded significance for the higher level ‘very easy’. 

Even though positive influences on system adoption can be associated with the 

technical aspects of the system115 such as its ease of use, it has been established that 

different cohorts can vary in their levels of system utilisation115.  Dissatisfaction with 

EHISs ease of use has been shown in one survey to be as high as 37%423.  Therefore, 
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the results from this study show that other implementation attributes could be 

considered to be preferred by users rather than the ease of use of the system. 

Ease of use is well known to be an enabler of system acceptance and continued 

use424.  However, increased user experience, computer self-efficacy and facilitating 

conditions can be strong determinants when analysing user interactions with 

systems425, 426.  A recent neurophysiological intervention was applied to assess ease of 

use by the use of electroencephalography as a predictor for system users427.  Whilst 

this may be seen to be an extreme measure, and perhaps not practical in an actual 

working situation, this research demonstrated that this method can make accurate 

predictions about ease of use and other motivational factors that are important for the 

successful implementation of an EHIS. 

A recent assessment using the Technology Acceptance Model (TAM) of non-clinical 

hospital staff has reinforced that ease of use is an important factor in the acceptance 

of technology428.  Another study also applying the TAM found that system simplicity 

was a key factor for system acceptance429. 

In the context of this study, ease of use was not assessed as being of significance 

over other attributes. 

 

The results from this study have identified that the different staff groupings has been 

identified previously as an issue in regard to sample size, especially those response rates by 

medical staff430.  However, it is well known that medical staff can be more difficult to recruit326 

than other professional groupings.  For this reason, further surveys could perhaps be more 

targeted to include medical staff. 
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The implications of these findings are considered to be significant for those implementing 

EHISs.  In particular, organisational change readiness requires the development of a 

process or programme for staff431 and that there is some urgency to prepare for and accept 

change.  It is acknowledged that individual change readiness such as those who are 

confident about their abilities are those who have high levels of readiness to change303.  This 

is reinforcement that the most appropriate people are selected with the right skills and 

attributes to undertake the implementation of EHISs.  The focus of selection for these people 

should not be on how well they know a system, or if they have technical knowledge about a 

system, but rather the skills and experience to implement change at an individual and 

organisational level.  A combination of personal attributes including respect within the 

organisation, not being perceived to be a threat to users, and emotional intelligence may be 

the key to ensuring successful implementations. 

It is reported that limited attention has been given to employee resources such as 

organisational inducements and psychological resilience, and the role these play in the 

success of organisational change190.  Therefore, the selection of the most appropriate 

people to lead and be involved in EHIS implementations could be argued to be one of the 

most critical factors leading to successful implementations302, 394, 432.  Whilst it is not the focus 

of this study to determine who would meet the criteria to be suited to adapt to making 

organisational change happen, nor what the inducements to people should be, preservation 

of resources can be used to increase commitment to change and engender behavioural 

support for change190. 

The most significant change when implementing an EHIS, especially if the health facility is 

reliant on a paper-based system, is the significant changes the new system will bring to 

many staff.  Job satisfaction will therefore be influenced negatively when the characteristics 

of a job changes433.  This has been reinforced by the high odds ratios for respondents’ 

preferences in regard to changes to work processes.  All respondents and all cohorts 

reported high odds ratios for this attribute. 
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The identification of the factors which inhibit or promote successful EHIS implementation 

lead to informing people involved in the evaluation of the implementation process12.  So not 

only is the implementation phase important, but also the post-implementation phase for 

evaluation purposes.  This is not the focus of this study, but however it does highlight how 

important the pre-implementation and actual implementation stages are.  One of the 

frustrations experienced by system users is the ability to make changes to an EHIS 

regarding its functionality.  Months, and often years can go by waiting for changes to be 

made usually by others external to the organisation.  Not being able to make changes to an 

information system is known to be a barrier to the successful implementation of an EHIS434. 

This discussion has highlighted the many components of system implementations, how 

complex the processes are, and from this how detailed an implementation model needs to 

be.  It has also identified that a thorough analysis of an organisation and the staff are 

required at a level previously not considered in great detail, nor has this been elucidated at a 

detailed level in the literature.  Another component for consideration is the variability which 

can be found in studies reported in the literature.  For example, one study61 has found that 

education and employment levels are directly related to system usage.  This study has 

highlighted how health services in various countries with varying demographic profiles can 

and do produce different results. 

The validity of surveying individuals by using the DCE style of questioning could raise the 

question of behaviour and preferences in an hypothetical situation versus real life330.  

However, the creation and completion of a DCE is to determine the preferences people are 

going to, or have made, when an EHIS is to be implemented.  The DCE asks respondents to 

make a choice by asking them to choose between two or more options.  This style of 

questioning is different to most other styles of questioning such as Likert scales and open-

ended questions.  Therefore, the DCE developed for this study is considered to have made a 

valuable contribution to the literature in determining preferences when implementing EHISs. 
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It may also be useful to conduct a post-hoc analysis comparing the DCE findings for the 

different sub-groups of respondents based on their training to assist in informing 

implementers in regard to the adoption of strategies for change management. 

 

6.9  Limitations 

 

It is acknowledged that the total sample size could be considered to be small.  However, 

other DCEs studies have used smaller numbers of respondents, with only one other DCE 

study in health informatics to date.  For comparative purposes until such time that more DCE 

studies are undertaken in health informatics, and the attributes included in the DCE are 

identical to the ones used in this study, comparisons with other studies are not possible. 

 

There are difficulties encouraging busy, public hospital staff to respond to surveys.  

Anecdotal evidence from the large, public teaching hospital included in this study indicated 

that local surveys response rates for national key performance indicators is often around the 

12% mark after repeated requests for staff to complete questionnaires. 

 

The response rate from doctors was very low.  It is acknowledged that responses from 

different professional groupings can elicit varied responses.  As there are no other 

comparative studies using the same attributes, further studies will be required to determine 

the effect of professional groupings on the attribute preferences. 
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The medium (paper) used for the questionnaire may have affected the results.  This study 

used a paper questionnaire which could allow respondents to consider their answers if they 

chose to do that.   If the questionnaire had been electronic the computer screen could allow 

a first reaction to occur with no reference to previous responses. 

 

The attributes selected as the top five for a successful EHIS implementation by the Delphi 

panel and experts may not be repeatable.  The attribute levels developed for the DCE may 

also require refinement for further studies. 

 

6.10  Strengths 

The strengths of this study are: 

• The application of a contemporary questioning style (DCE) to elicit participants’ 

preferences has resulted in the determination of previously unknown information. 

• The undertaking of rigorous qualitative work in regard to the development of the 

attributes and by adding two additional attributes due to deficits in the literature. 

• This study focussed on other attributes rather than the technical aspects of an EHIS 

to determine participants’ preferences. 
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6.11  Conclusion 

 

This chapter has presented and discussed a contemporary style of questioning in the health 

informatics arena and has revealed that a number of the attributes preferred by all 

respondents was consistent.  To the best of my knowledge this is the second DCE study that 

has attempted to elicit user preferences, and is the first that did not focus on the technical 

attributes of an EHIS implementation.  This study is also considered to be the first to apply a 

DCE where participants were not using a particular EHIS, nor had they had a recent 

implementation.  These study participants were asked to choose their preferences based on 

the prospect of an EHIS being implemented in their workplace, not post-implementation of 

an EHIS. 

 

This study has made a considerable contribution to informing system implementers and 

health service organisations in relation to what the preferences are for staff who will be using 

an EHIS in the future.  These findings provide information that are able to be applied in a 

health care setting.  However, it is acknowledged that there are limitations as outlined above.  

Not only should work processes be mapped out and tested, and the roles and 

responsibilities of staff clarified, but the actual demography of the organisation’s staff 

requires analysis and appropriate mitigations to be put in place for a successful 

implementation to occur. 
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Appendix 6.1:  Ngene® Base Syntax used to develop the DCE 
Design 
;alts = Alt1, Alt2 
;rows = 15 
;eff = (mnl) 
;alg =  swap(stop=noimprov(20 secs)) 
;model: 
U(Alt1) = x1.dummy[0|0] * X1[1,2,3] + x2.dummy[0|0] * X2[1,2,3] + x3.dummy[0|0] * X3[1,2,3] + x4.dummy[0|0] * X4[1,2,3] + 
x5.dummy[0|0] * X5[1,2,3] + x6.dummy[0|0] * X6[1,2,3] + x7.dummy[0|0] * X7[1,2,3] / 
U(Alt2) = x1.dummy * X1 [1,2,3] + x2.dummy * X2 [1,2,3] + x3.dummy * X3 [1,2,3] + x4.dummy * X4 [1,2,3] + x5.dummy * X5 
[1,2,3] + x6.dummy * X6 [1,2,3] + x7.dummy * X7 [1,2,3]  ;formatTitle = '<scenarionumber>' 
;formatTableHeader = 'Imagine you are involved in implementation of an electronic health information system in your 
workplace.  Consider the important attributes which will ensure the implementation is successful. Select the option you most 
prefer' 
;formatTableDimensions = 3, 9 
;formatChoices = choice1 
;formatTable: 
1,1 = '' / 
1,2 = 'My involvement in the process will be' / 
1,3 = 'The organisational change readiness will be' / 
1,4 = 'The benefits for myself will be' / 
1,5 = 'The explanation of the rationale for the system implementation will be' / 
1,6 = 'The ability to configure the system at a local level will be' / 
1,7 = 'The impact on my work processes will be' / 
1,8 = 'The ease of use of the system will be' / 
1,9 = 'I would choose:' / 
2,1 = 'Option X' / 
2,2 = '<alt1.x1>' / 
2,3 = '<alt1.x2>' / 
2,4 = '<alt1.x3>' / 
2,5 = '<alt1.x4>' / 
2,6 = '<alt1.x5>' / 
2,7 = '<alt1.x6>' / 
2,8 = '<alt1.x7>' / 
2,9 = '<choice1>' / 
3,1 = 'Option Y' / 
3,2 = '<alt2.x1>' / 
3,3 = '<alt2.x2>' / 
3,4 = '<alt2.x3>' / 
3,5 = '<alt2.x4>' / 
3,6 = '<alt2.x5>' / 
3,7 = '<alt2.x6>' / 
3,8 = '<alt2.x7>' / 
3,9 = '<choice1>' 
;formatTableStyle: 
1,1 = 'default' / 
1,2 = 'headingattribute' / 
1,3 = 'headingattribute' / 
1,4 = 'headingattribute' / 
1,5 = 'headingattribute' / 
1,6 = 'headingattribute' / 
1,7 = 'headingattribute' / 
1,8 = 'headingattribute' / 
1,9 = 'headingattribute' / 
2,1 = 'heading1' / 
2,2 = 'body1' / 
2,3 = 'body1' / 
2,4 = 'body1' / 
2,5 = 'body1' / 
2,6 = 'body1' / 
2,7 = 'body1' / 
2,8 = 'body1' / 
2,9 = 'choice1' / 
3,1 = 'heading2' / 
3,2 = 'body2' / 
3,3 = 'body2' / 
3,4 = 'body2' / 
3,5 = 'body2' / 
3,6 = 'body2' / 
3,7 = 'body2' / 
3,8 = 'body2' / 
3,9 = 'choice2' 
;formatStyleSheet = MuchConfiguration.css 
;formatAttributes: 
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alt1.x1(1=high level, 2=medium level, 3=low level) / 
alt1.x2(1=quite ready, 2=somewhat ready, 3=insufficiently ready) / 
alt1.x3(1=many benefits, 2=some benefits, 3=no benefits) / 
alt1.x4(1=detailed, 2=an overview, 3=not required) / 
alt1.x5(1= any aspect, 2=some, 3=none) / 
alt1.x6(1=makes it much worse, 2=no impact, 3=makes it better) / 
alt1.x7(1=very easy, 2=fairly easy, 3=not easy) / 
alt2.x1(1=high level, 2=medium level, 3=low level) / 
alt2.x2(1=quite ready, 2=somewhat ready, 3=insufficiently ready) / 
alt2.x3(1=many benefits, 2=some benefits, 3=no benefits) / 
alt2.x4(1=detailed, 2=an overview, 3=not required) / 
alt2.x5(1=any aspect, 2=some, 3=none) / 
alt2.x6(1=makes it much worse, 2=no impact, 3=makes it better) / 
alt2.x7(1=very easy, 2=fairly easy, 3=not easy) 
$ 
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Appendix 6.2:  Ngene® Output window 
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Appendix 6.3:  Properties of the Ngene® Design window tab 
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Appendix 6.4: Design window formatted scenarios tab (example of one choice set) 
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Appendix 6.5:  Pilot questionnaire 
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Appendix 6.6: Participant Information Form 
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Appendix 6.7: Final Self-Complete Data collection Instrument 

 
Electronic Health Information Systems Implementation Data Collection Instrument 

The responses to the following questions will be collated and presented in a manner so that 
no individual will be identified.  Your anonymity is assured.   
 
Section 1: Computer Experience and Usage 
a. In a typical week, how many hours do you personally use a computer?     

If you answered zero hours, please go to question c. 
 
b. What kind(s) of computer(s) do you use at work and at home? (tick all that apply) 
 o Macintosh 
 o IBM PC or compatible   
 o High-performance scientific workstation 
 o Terminal connected to a remote mainframe computer  (e.g., hospital information 

system) 
            o Other (please describe) __________________________________________ 
 
c. How sophisticated a computer user do you consider yourself? (tick one only) 
 

 o Very sophisticated 
 o Sophisticated 
 o Neither sophisticated nor unsophisticated 
 o Unsophisticated 
 o Very unsophisticated 

 
d. In your workplace a major change is to be made by the implementation of a new 
electronic health information system.  How stressed do you believe you will be due to this 
change: (tick one only) 
         o Highly stressed   o Very stressed   o Don’t know   o Slightly stressed   o Not stressed 
 
Section 2: Demographics 

a. Your age in years: _____   
   

b. Gender:  o  Female     o  Male   
    

c. How would you describe your occupation? (select all that apply): 
o Intern     o Resident     o Registrar    o Consultant  o GP  
o EN    o RN  o Senior RN  o Clinical Development Nurse 
o Project Manager/Officer o Researcher  o IT Officer/Consultant  
o Allied Health   o Clinical Executive o Non-Clinical Executive 
o Senior Manager  o Manager  o Academic   
o Other (please describe) ___________________________________ 
 

d. Which of the following best describes your current employment situation? 
    o full time     or o part time  
    o permanent or  o temporary / casual 
    o unemployed 

e.  Please provide your place of employment   (more than one may be provided): 
 Main place of employment:_______________________________ 
 Other:________________________________________________ 
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Section 3:  Discrete Choice Experiment 
 
This part of the questionnaire relates to 15 choice sets which make up the Discrete 
Choice Experiment.  This style of questioning will determine the importance you will 
place on the characteristics or attributes that can make an electronic health 
information system implementation successful.  It will also identify any trade-offs you 
are making. 
 
The background for each of the fifteen choice sets is the same.  However, the 
options levels change within the option for each of the choice sets.  You are required 
to select Option X or Option Y for all of the 15 choice sets.  Your selection is based 
on what best suits you. 
 
You will find that the completion of this part of the questionnaire is repetitive.  
However, it is important that you complete all of the choice sets. 
 
Please indicate your preferred option by ticking the option that most suits you for 
each of the 15 choice sets. 
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Background 
Imagine you are involved in the implementation of an electronic health information system in your 
workplace.  Consider the important characteristics or attributes which will ensure the implementation 
is successful.  Select the option you most prefer. 
 
Choice set 1 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     low level high level 

The organisational change readiness will be     somewhat ready insufficiently ready 
The benefits for myself will be     no benefits some benefits 

The explanation of the rationale for system implementation will be     not required an overview 
The ability to configure the system at a local level will be     some none 

The impact on my work processes will be     no impact makes it much worse 
The ease of use of the system will be     very easy not easy 

I would choose:     
  

 
Choice set 2 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     high level low level 

The organisational change readiness will be     insufficiently ready somewhat ready 
The benefits for myself will be     some benefits no benefits 

The explanation of the rationale for system implementation will be     not required an overview 
The ability to configure the system at a local level will be     some any aspect 

The impact on my work processes will be     makes it much worse makes it better 
The ease of use of the system will be     very easy not easy 

I would choose:     
  

 
Choice set 3 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     medium level low level 

The organisational change readiness will be     quite ready somewhat ready 
The benefits for myself will be     no benefits many benefits 

The explanation of the rationale for system implementation will be     not required detailed 
The ability to configure the system at a local level will be     any aspect none 

The impact on my work processes will be     no impact makes it better 
The ease of use of the system will be     not easy very easy 

I would choose:     
  

 
Choice set 4 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     low level medium level 

The organisational change readiness will be     somewhat ready quite ready 
The benefits for myself will be     many benefits no benefits 

The explanation of the rationale for system implementation will be     an overview not required 
The ability to configure the system at a local level will be     some none 

The impact on my work processes will be     makes it much worse makes it better 
The ease of use of the system will be     not easy fairly easy 

I would choose:     
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Choice set 5 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     high level medium level 

The organisational change readiness will be     quite ready somewhat ready 
The benefits for myself will be     many benefits some benefits 

The explanation of the rationale for system implementation will be     an overview not required 
The ability to configure the system at a local level will be     none some 

The impact on my work processes will be     no impact makes it much worse 

The ease of use of the system will be     very easy fairly easy 

I would choose:     
  

 
Choice set 6 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     medium level high level 

The organisational change readiness will be     somewhat ready insufficiently ready 
The benefits for myself will be     many benefits no benefits 

The explanation of the rationale for system implementation will be     detailed an overview 
The ability to configure the system at a local level will be     none some 

The impact on my work processes will be     no impact makes it better 
The ease of use of the system will be     not easy very easy 

I would choose:     
  

 
Choice set 7 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     medium level low level 

The organisational change readiness will be     somewhat ready quite ready 
The benefits for myself will be     some benefits many benefits 

The explanation of the rationale for system implementation will be     an overview detailed 
The ability to configure the system at a local level will be     none any aspect 

The impact on my work processes will be     makes it better makes it much worse 
The ease of use of the system will be     very easy fairly easy 

I would choose:     
  

 
Choice set 8 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     high level medium level 

The organisational change readiness will be     quite ready insufficiently ready 
The benefits for myself will be     some benefits no benefits 

The explanation of the rationale for  system implementation will be     detailed an overview 
The ability to configure the system at a local level will be     any aspect none 

The impact on my work processes will be     makes it better no impact 
The ease of use of the system will be     not easy fairly easy 

I would choose:     
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Choice set 9 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     medium level high level 

The organisational change readiness will be     insufficiently ready somewhat ready 
The benefits for myself will be     some benefits no benefits 

The explanation of the rationale for system implementation will be     an overview not required 
The ability to configure the system at a local level will be     any aspect none 

The impact on my work processes will be     makes it better makes it much worse 
The ease of use of the system will be     fairly easy not easy 

I would choose:     
  

 
Choice set 10 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     low level medium level 

The organisational change readiness will be     quite ready insufficiently ready 
The benefits for myself will be     some benefits many benefits 

The explanation of the rationale for system implementation will be     an overview detailed 
The ability to configure the system at a local level will be     none some 

The impact on my work processes will be     makes it much worse makes it better 
The ease of use of the system will be     fairly easy not easy 

I would choose:     
  

 
Choice set 11 

 
Characteristic or attribute     Option X Option Y 

My involvement in the process will be     low level high level 
The organisational change readiness will be     insufficiently ready quite ready 

The benefits for myself will be     no benefits many benefits 
The explanation of the rationale for system implementation will be     detailed not required 

The ability to configure the system at a local level will be     any aspect some 
The impact on my work processes will be     makes it much worse no impact 

The ease of use of the system will be     very easy fairly easy 

I would choose:     
  

Choice set 12 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     low level high level 

The organisational change readiness will be     insufficiently ready somewhat ready 
The benefits for myself will be     many benefits some benefits 

The explanation of the rationale for system implementation will be     not required detailed 
The ability to configure the system at a local level will be     none any aspect 

The impact on my work processes will be     makes it better no impact 
The ease of use of the system will be     not easy very easy 

I would choose:     
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Choice set 13 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     medium level low level 

The organisational change readiness will be     quite ready insufficiently ready 
The benefits for myself will be     no benefits some benefits 

The explanation of the rationale for system implementation will be     detailed not required 
The ability to configure the system at a local level will be     some any aspect 

The impact on my work processes will be     makes it much worse no impact 
The ease of use of the system will be     fairly easy very easy 

I would choose:     
  

 
Choice set 14 
 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     high level low level 

The organisational change readiness will be     somewhat ready quite ready 
The benefits for myself will be     many benefits some benefits 

The explanation of the rationale for system implementation will be     not required detailed 
The ability to configure the system at a local level will be     any aspect some 

The impact on my work processes will be     makes it better no impact 
The ease of use of the system will be     fairly easy not easy 

I would choose:     
  

 
Choice set 15 

Characteristic or attribute     Option X Option Y 
My involvement in the process will be     high level medium level 

The organisational change readiness will be     insufficiently ready quite ready 
The benefits for myself will be     no benefits many benefits 

The explanation of the rationale for system implementation will be     detailed an overview 
The ability to configure the system at a local level will be     some any aspect 

The impact on my work processes will be     no impact makes it much worse 
The ease of use of the system will be     fairly easy very easy 

I would choose:     
  

 
I sincerely appreciate your time and assistance completing this questionnaire 

  



 

305 
 

Appendix 6.8: Choice set coded dataset (example) 
pid choice_set involvement readiness benefits explanation configure impact ease choice 
1 1 0 1 0 0 1 1 2 1 
1 1 2 0 1 1 0 0 0 0 
1 2 2 0 1 0 1 0 2 0 
1 2 0 1 0 1 2 2 0 1 
1 3 1 2 0 0 2 0 0 0 
1 3 0 1 2 2 0 2 2 1 
1 4 0 1 2 1 1 0 0 0 
1 4 1 2 0 0 0 2 1 1 
1 5 2 2 2 1 0 1 2 1 
1 5 1 1 1 0 1 0 1 0 
1 6 1 1 2 2 0 1 0 1 
1 6 2 0 0 1 1 2 2 0 
1 7 1 1 1 1 0 2 2 1 
1 7 0 2 2 2 2 0 1 0 
1 8 2 2 1 2 2 2 0 1 
1 8 1 0 0 1 0 1 1 0 
1 9 1 0 1 1 2 2 1 1 
1 9 2 1 0 0 0 0 0 0 
1 10 0 2 1 1 0 0 1 0 
1 10 1 0 2 2 1 2 0 1 
1 11 0 0 0 2 2 0 2 0 
1 11 2 2 2 0 1 1 1 1 
1 12 0 0 2 0 0 2 0 1 
1 12 2 1 1 2 2 1 2 0 
1 13 1 2 0 2 1 0 1 0 
1 13 0 0 1 0 2 1 2 1 
1 14 2 1 2 0 2 2 1 1 
1 14 0 2 1 2 1 1 0 0 
1 15 2 0 0 2 1 1 1 1 
1 15 1 2 2 1 2 0 2 0 
2 16 0 1 0 0 1 1 2 1 
2 16 2 0 1 1 0 0 0 0 
2 17 2 0 1 0 1 0 2 0 
2 17 0 1 0 1 2 2 0 1 
2 18 1 2 0 0 2 0 0 0 
2 18 0 1 2 2 0 2 2 1 
2 19 0 1 2 1 1 0 0 1 
2 19 1 2 0 0 0 2 1 0 
2 20 2 2 2 1 0 1 2 0 
2 20 1 1 1 0 1 0 1 1 
2 21 1 1 2 2 0 1 0 1 
2 21 2 0 0 1 1 2 2 0 
2 22 1 1 1 1 0 2 2 1 
2 22 0 2 2 2 2 0 1 0 
2 23 2 2 1 2 2 2 0 1 
2 23 1 0 0 1 0 1 1 0 
2 24 1 0 1 1 2 2 1 1 
2 24 2 1 0 0 0 0 0 0 
2 25 0 2 1 1 0 0 1 0 
2 25 1 0 2 2 1 2 0 1 
2 26 0 0 0 2 2 0 2 0 
2 26 2 2 2 0 1 1 1 1 
2 27 0 0 2 0 0 2 0 0 
2 27 2 1 1 2 2 1 2 1 
2 28 1 2 0 2 1 0 1 0 
2 28 0 0 1 0 2 1 2 1 
2 29 2 1 2 0 2 2 1 0 
2 29 0 2 1 2 1 1 0 1 
2 30 2 0 0 2 1 1 1 0 
2 30 1 2 2 1 2 0 2 1 
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Appendix 6.9: STATA syntax and output 

 
   

Syntax: 
 

. clogit choice i.involvement i.readiness i.benefits i.explanation i.configure i.impact i.ease  , 
group(choice_set) or 

 
Ouput: 

Iteration 0:   log likelihood = -1528.2019   
Iteration 1:   log likelihood = -1473.1163   
Iteration 2:   log likelihood = -1421.1786   
Iteration 3:   log likelihood = -1421.0999   
Iteration 4:   log likelihood = -1421.0999   

 
Conditional (fixed-effects) logistic regression 

 
                                                Number of obs     =      4,892 
                                                LR chi2(14)       =     548.68 
                                                Prob > chi2       =     0.0000 

Log likelihood = -1421.0999                     Pseudo R2         =     0.1618 
 

------------------------------------------------------------------------------ 
      choice | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 
 involvement | 

          1  |   1.038789   .0706912     0.56   0.576     .9090792    1.187006 
          2  |   .8725165   .0605597    -1.96   0.049     .7615413    .9996637 

             | 
   readiness | 

          1  |   1.334402     .09387     4.10   0.000      1.16254    1.531671 
          2  |   1.171931   .0799725     2.32   0.020     1.025218     1.33964 

             | 
    benefits | 

          1  |   1.388462   .1021686     4.46   0.000     1.201985    1.603868 
          2  |   1.464648   .1057898     5.28   0.000     1.271312    1.687387 

             | 
 explanation | 

          1  |   1.198681   .0869825     2.50   0.013     1.039766    1.381882 
          2  |   1.037291   .0739779     0.51   0.608     .9019742    1.192908 

             | 
   configure | 

          1  |   1.180927    .082651     2.38   0.017     1.029554    1.354557 
          2  |   1.283794   .0939135     3.42   0.001     1.112314    1.481711 

             | 
      impact | 

          1  |   2.608392   .1852355    13.50   0.000     2.269471    2.997927 
          2  |   3.385208   .2389407    17.28   0.000     2.947843    3.887464 

             | 
        ease | 

          1  |   1.538085   .1153871     5.74   0.000     1.327771    1.781712 
          2  |   1.179087   .0876288     2.22   0.027      1.01926    1.363975 

------------------------------------------------------------------------------ 
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Appendix 6.10: Conditional multi-variable logistic regression results, Tables 6.11 – 6.23 
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The bold type under the ‘Choice sets’ headings for all tables generated identifies the 

attributes used in the choice sets, with the other text the narrative to provide context 

to the attribute.   

 

Table 6.11: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondent preferences (n=182) when EHISs are implemented 

Choice sets Odds Ratio (OR)       95% CIa    p-
valueb 
My involvement in the process 
low level  base line 
medium level 1.04        0.91-1.19  0.576 
high level  0.87          0.76-0.99    0.049c 
 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.33  1.16-1.53    <=0.001c 
quite ready 1.17 1.02-1.34  0.020c 

 
The benefits for myself 
no benefits  base line 
some benefits 1.39    1.20-1.60    <=0.001c 
many benefits 1.46        1.27-1.69    <=0.001c 
 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.20  1.04-1.38    0.013c 

detailed 1.04    0.90-1.19   0.608 
 
The ability to configure the system at a local level 
none  base line 
some  1.18 1.03-1.35   0.017c 

any aspect 1.28 1.11-1.48   0.001c 
 
The impact on my work processes 
much worse  base line 
better 3.38 2.95-3.89     <=0.001c 
no impact 2.61 2.27-2.99     <=0.001c 
 
The ease of use of the system 
not easy  base line 
fairly easy 1.54 1.33-1.78     <=0.001c 
very easy 1.18 1.02-1.36    0.027c 

a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.12: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting female respondent preferences (n=142) when EHISs are 

implemented 
Choice sets Odds Ratio (OR)    95% CIa p-valueb 
My involvement in the process 
low level  base line 
medium level   0.95 0.82-1.11 0.533  
high level   0.81    0.69-0.94 0.007c      
 
The organisational change readiness 
insufficiently ready base line 
somewhat ready   1.36    1.16-1.59   
<=0.001c      
quite ready    1.20     1.03-1.40 0.017c 

      
The benefits for myself 
no benefits  base line 
some benefits  1.34 1.14-1.58   <=0.001c      
many benefits      1.36    1.16-1.59   <=0.001c   
    
The explanation of the rationale for system implementation 
not required base line 
an overview  1.15   0.98-1.35 0.088    
detailed      1.02 0.87-1.19 0.828 
 
The ability to configure the system at a local level 
none base line 
some      1.15    0.98-1.34 0.080      
any aspect      1.24    1.05-1.46 0.009c 

      
The impact on my work processes 
much worse base line 
better     2.60 2.22-3.05    <=0.001c   
no impact      3.28    2.80-3.83    <=0.001c     
 
The ease of use of the system 
not easy base line 
fairly easy      1.52    1.29-1.79    <=0.001c      
very easy      1.19 1.00-1.40  0.045c  

a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.13: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting male respondent preferences (n=38) when EHISs are 

implemented 
Choice sets Odds Ratio (OR)     95% CIa p-valueb  
My involvement in the process 
low level base line 
medium level  1.39   1.03-1.87  0.028c 

high level      1.11  0.82-1.50  0.505 
 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.21 0.89-1.65        0.224 
quite ready 1.02 0.76-1.36  0.915 
 
The benefits for myself 
no benefits base line 
some benefits 1.60 1.14-2.24        0.006c 

many benefits 1.97 1.42-2.73    <=0.001c 
 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.37 1.00-1.88    0.049c 

detailed 1.10    0.80-1.50   0.557 
 
The ability to configure the system at a local level 
none base line 
some  1.25 0.92-1.71   0.153 
any aspect 1.40 1.01-1.94   0.045c 

 
The impact on my work processes 
much worse base line 
better 2.67 1.95-3.65     <=0.001c 
no impact 3.91 2.85-5.36     <=0.001c 
 
The ease of use of the system 
not easy base line 
fairly easy 1.70 1.20-2.42       0.003c 

very easy 1.20 0.88-1.63   0.248 
a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.14: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondents’ preferences 45 years of age or younger (n=81) when 

EHISs are implemented 
Choice sets Odds Ratio (OR)  95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level  1.09 0.90-1.32     0.389 

high level      1.04  0.82-1.50   0.505 

 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.33 1.09-1.63         0.006c 

quite ready 1.17 0.96-1.43   0.115 
 
The benefits for myself 
no benefits base line 
some benefits 1.37 1.10-1.70         0.004c 

many benefits 1.67 1.36-2.07     <=0.001c 
 
The explanation of the rationale for system implementation  
not required base line 
an overview 1.22 1.00-1.50    0.055 
detailed 0.96    0.78-1.19   0.716 
 
The ability to configure the system at a local level 
none base line 
some  1.30 1.06-1.60   0.011c 

any aspect 1.36 1.10-1.67   0.004c 

 
The impact on my work processes 
much worse base line 
better 2.86 2.32-3.53      <=0.001c 
no impact 3.80 3.11-4.65      <=0.001c 
 
The ease of use of the system 
not easy base line 
fairly easy 1.64 1.32-2.05     <= 0.001c 

very easy 1.33 1.07-1.64    0.009c 

a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.15: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondents’ preferences >45 years of age or older (n=97) when 

EHISs are implemented 
Choice sets Odds Ratio (OR)     95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level 1.01   0.84-1.22   0.916 
high level 0.76 0.63-0.92     0.006c 
 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.30 1.07-1.59    0.008c 

quite ready 1.17 0.97-1.41   0.108 
 
The benefits for myself 
no benefits base line 
some benefits 1.43 1.16-1.75         0.001c 

many benefits 1.30 1.07-1.59         0.001c 

 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.20 0.97-1.47    0.088 
detailed 1.12  0.92-1.36   0.250 
 
The ability to configure the system at a local level 
none base line 
some  1.09 0.90-1.32   0.367 
any aspect 1.29 1.05-1.58   0.015c 

 
The impact on my work processes 
much worse base line 
better 2.51 2.07-3.06      <=0.001c 

no impact 3.16 2.59-3.85      <=0.001c 
 
The ease of use of the system 
not easy base line 
fairly easy 1.47 1.19-1.80       <=0.001c 
very easy 1.03 0.84-1.27       <=0.001c 

a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.16: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondent preferences for those who use a computer for 20 

hours a week or less (n=98) when EHISs are implemented. 
Choice sets Odds Ratio (OR)     95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level 0.94 0.77-1.13     0.490 

high level 0.82 0.67-0.98     0.036c 

 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.30 1.07-1.56     0.007c 

quite ready 1.05 0.87-1.26     0.634 

 
The benefits for myself 
no benefits base line 
some benefits 1.45 1.19-1.77 <=0.001c 

many benefits 1.62 1.33-1.97 <=0.001c 

 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.14 0.94-1.38     0.192 
detailed 1.03 0.85-1.26     0.750 

 
The ability to configure the system at a local level 
none base line 
some  1.07 0.89-1.30     0.459 

any aspect 1.15 0.94-1.40     0.175 
 
The impact on my work processes 
much worse base line 
better 2.07 1.71-2.51 <=0.001c 

no impact 2.70 2.24-3.27 <=0.001c 

 
The ease of use of the system 
not easy base line 
fairly easy 1.59 1.30-1.95 <=0.001c 

very easy 1.16 0.95-1.43     0.143 
a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.17: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondent preferences who use a computer for more than 20 

hours a week (n=84) when EHISs are implemented 
Choice sets Odds Ratio (OR)     95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level 1.19 0.98-1.45     0.082 
high level 0.94 0.77-1.15     0.553 

 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.37 1.12-1.69     0.003c 

quite ready 1.31 1.07-1.59     0.007c 

 
The benefits for myself 
no benefits base line 
some benefits 1.31 1.06-1.63     0.014c 

many benefits 1.31 1.06-1.62     0.012c 

 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.27 1.02-1.58     0.029c 

detailed 1.05 0.85-1.28     0.655 
 
The ability to configure the system at a local level 
none base line 
some  1.29 1.05-1.58     0.016c 

any aspect 1.42 1.15-1.76     0.001c 

 
The impact on my work processes 
much worse base line 
makes it better 3.33 2.71-4.10 <=0.001c 

no impact 4.30 3.49-5.31 <=0.001c 

 
The ease of use of the system 
not easy base line 
fairly easy 1.50 1.21-1.97 <=0.001c 

very easy 1.21 0.97-1.49     0.087 
a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.18: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting preferences for those respondents who stated they would not be 

stressed (n=95) when EHISs are implemented 
Choice sets Odds Ratio (OR)     95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level 0.98 0.82-1.19     0.879 

high level 0.73 0.60-0.89     0.002c 

 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.21 0.99-1.49     0.061 
quite ready 1.14 0.95-1.37     0.165 
 
The benefits for myself 
no benefits base line 
some benefits 1.55 1.24-1.94 <=0.001c 

many benefits 1.74 1.40- 2.15 <=0.001c 

 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.29 1.04-1.60     0.022c 

detailed 1.12 0.91-1.38     0.278 
 
The ability to configure the system at a local level 
none base line 
some  1.21 0.99-1.47     0.062 
any aspect 1.43 1.15-1.77     0.001c 

 
The impact on my work processes 
much worse base line 
better 2.87 2.34-3.51 <=0.001c 

no impact 3.83 3.11-4.73 <=0.001c 

 
The ease of use of the system 
not easy base line 
fairly easy 1.92 1.53-2.41 <=0.001c 

very easy 1.35 1.09-1.67     0.005c 

a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.19: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondent preferences for those who stated they would be 

stressed (n=86) when EHISs are implemented 
Choice sets Odds Ratio (OR)     95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level 1.09 0.90-1.33     0.360 

high level 1.02 0.84-1.24     0.832 

 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.43 1.17-1.74 <=0.001c 

quite ready 1.19 0.98-1.45     0.077 
 
The benefits for myself 
no benefits base line 
some benefits 1.28 1.05-1.56     0.016c 

many benefits 1.24 1.01-1.51     0.036c 

 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.15 0.94-1.40     0.171 
detailed 0.98 0.81-1.20     0.877 
 
The ability to configure the system at a local level 
none base line 
some  1.19 0.98-1.45     0.083 
any aspect 1.19 0.97-1.46     0.088 

 
The impact on my work processes 
much worse base line 
makes it better 2.50 2.04-3.05 <=0.001c 

no impact 3.23 2.66-3.93 <=0.001c 

 
The ease of use of the system 
not easy base line 
fairly easy 1.25 1.02 – 1.53     0.031c 

very easy 1.03 0.83 – 1.26     0.810 
a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.20: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondent preferences when EHISs are implemented for clinical 

staff (n=120) 
Choice sets Odds Ratio (OR)     95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level 0.96 0.81-1.13     0.619 

high level 0.81 0.69-0.96     0.016c 

 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.28 1.08-1.51     0.004c 

quite ready 1.12 0.95-1.32     0.163 
 
The benefits for myself 
no benefits base line 
some benefits 1.42 1.19-1.69 <=0.001c 

many benefits 1.50 1.26-1.79 <=0.001c 

 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.10 0.92-1.31     0.284 
detailed 1.00 0.84-1.18     0.975 

 
The ability to configure the system at a local level 
none base line 
some  1.09 0.92-1.29     0.321 
any aspect 1.20 1.00-1.43     0.044c 

 
The impact on my work processes 
much worse base line 
better 2.52 2.13-2.99 <=0.001c 

no impact 3.29 2.78-3.89 <=0.001c 

 
The ease of use of the system 
not easy base line 
fairly easy 1.48 1.24-1.77 <=0.001c 

very easy 1.13 0.95-1.36     0.171 
a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.21: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondent preferences when EHISs are implemented for non-

clinical staff (n=81) 
Choice sets Odds Ratio (OR)     95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level 1.20 0.97-1.48     0.091 
high level 0.95 0.76-1.18     0.656 

 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.51 1.21-1.89 <=0.001c 

quite ready 1.34 1.08-1.65     0.007c 

 
The benefits for myself 
no benefits base line 
some benefits 1.38 1.10-1.75     0.006c 

many benefits 1.41 1.23-1.77     0.003c 

 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.40 1.11-1.75     0.004c 

detailed 1.12 0.90-1.40     0.306 
 
The ability to configure the system at a local level 
none base line 
some  1.38 1.11-1.71     0.004c 

any aspect 1.42 1.13-1.79     0.003c 

 
The impact on my work processes 
much worse base line 
makes it better 2.73 2.19-3.41 <=0.001c 

no impact 3.59 2.87-4.49 <=0.001c 

 
The ease of use of the system 
not easy base line 
fairly easy 1.59 1.25-2.01 <=0.001c 

very easy 1.24 0.98-1.56     0.067 
a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.22: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondent preferences when EHISs are implemented for 

respondents rating themselves as either sophisticated or very sophisticated computer 
users (n=75) 

Choice sets Odds Ratio (OR)     95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level 1.25 1.01-1.54     0.039c 

high level 0.88 0.71-1.09     0.256 

 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.14 0.92-1.43     0.236 
quite ready 1.06 0.87-1.30     0.554 
 
The benefits for myself 
no benefits base line 
some benefits 1.35 1.07-1.70     0.011c 

many benefits 1.33 1.06-1.66     0.012c 

 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.39 1.11-1.76     0.005c 

detailed 1.19 0.96-1.47     0.116 
 
The ability to configure the system at a local level 
none base line 
some  1.14 0.92-1.41     0.235 
any aspect 1.35 1.07-1.71     0.010c 

 
The impact on my work processes 
much worse base line 
better 2.45 1.97-3.04 <=0.001c 

no impact 3.28 2.62-4.11 <=0.001c 

 
The ease of use of the system 
not easy base line 
fairly easy 1.58 1.24-2.00 <=0.001c 

very easy 1.18 0.94-1.47     0.148 
a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Table 6.23: Conditional multi-variable logistic regression results for the discrete choice 
experiment eliciting respondent preferences when EHISs are implemented for 

respondents who assessed themselves as being neither sophisticated nor 
unsophisticated level of computer use (n=87) 

Choice sets Odds Ratio (OR)     95% CIa p-valueb 
My involvement in the process 
low level base line 
medium level 0.93 0.76-1.14     0.497 

high level 0.92 0.75-1.14     0.468 

 
The organisational change readiness 
insufficiently ready base line 
somewhat ready 1.52 1.24-1.88 <=0.001c 

quite ready 1.30  1.05-1.60     0.016c 

 
The benefits for myself 
no benefits base line 
some benefits 1.47 1.18-1.84     0.001c 

many benefits 1.76 1.41-2.20 <=0.001c 

 
The explanation of the rationale for system implementation 
not required base line 
an overview 1.13 0.92-1.40     0.245 
detailed 0.94 0.75-1.18     0.607 

 
The ability to configure the system at a local level 
none base line 
some  1.35 1.09-1.67     0.006c 

any aspect 1.32 1.06-1.63     0.011c 

 
The impact on my work processes 
much worse base line 
better 3.19 2.56-3.97 <=0.001c 

no impact 4.10 3.33-5.04 <=0.001c 

 
The ease of use of the system 
not easy base line 
fairly easy 1.71 1.37-2.14 <=0.001c 

very easy 1.24 0.99-1.56     0.061 

a CI = confidence interval 
b p value at the 0.05% level of significance 
c indicates statistically significant at the 5% level 
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Chapter 7  The past, present and future 
 

Electronic Health Information Systems (EHISs) are purported to bring so many benefits to 

healthcare organisations, yet the failure rate is high.  This chapter provides a summary and 

overview of the complete thesis and draws together all of the research findings.  Additional 

literature in regard to the implementation frameworks / models published after the previously 

reported reviews in Chapter 3 and other work undertaken in this thesis is provided to ensure 

the work is up to date and relevant.  A discussion of the issues identified and papers 

contained in this thesis are provided to consolidate all of the information collected, presented 

and analysed.  The implications of the findings with particular relevance to EHIS 

implementations are presented and discussed.  The strengths and limitations of this study 

are also discussed, its significance to the body of research, future research possibilities and 

finally recommendations for the future are formulated.  

 

7.1 Rationale for the study 

 

The fundamental reasons that underpin why this study was undertaken were the limited 

number of successes of EHISs and high failure rates reported in the literature world-wide.  

This study commenced with detailed analyses of the relevant implementation frameworks 

and models.   A qualitative component was undertaken to strengthen the findings obtained 

from the literature.  These phases of the study included interviews to collect additional 

attributes and behaviours, the creation and adoption of a Delphi panel and experts, and the 

creation and distribution of a questionnaire to staff in four West Australian hospitals.  These 

phases of the study elucidated information that was previously either under reported, poorly 

reported or not reported at all in the literature. 
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The need to approach the evaluation of EHISs with a different research methodology was 

considered to be an important aspect in the determination of what system users’ actual 

preferences are.  To determine these preferences the application of a DCE was deemed to 

be an original and highly appropriate approach.  Most previous studies have been unable to 

determine user preferences, and this approach is considered to be a missing link in the 

success of an EHIS implementation.  The methodology applied in this study has provided 

evidence to support the application of a DCE to establish the attributes preferred by those 

who will use an EHIS in the future, or are currently using an EHIS and can state their 

preferences from their own experiences.  The application of a DCE is not only relevant for 

this study, but should also be considered for application in the workplace prior to an 

implementation, and also be included as a component of EHIS implementation frameworks. 

 

The stages to determine the attributes considered to be important enough to be included in 

the DCE (interviews, creation of a Delphi panel and the input of experts) were considered to 

be of sufficient rigor and provided valuable insight into previously unknown information about 

people’s preferences when the DCE was completed by participants. 

 

7.2 Recapitulation of purpose and findings  

 

The objectives of this study were to identify the issues surrounding the implementation 

phase of an EHIS and to determine the facilitators, detractors and barriers for a successful 

implementation.  This study was designed to include both quantitative and qualitative 

research components to elucidate these facilitators, detractors and barriers during an 

implementation.  Reliance on the literature alone was considered to be an ineffective method 
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to identify the attributes and behaviours that have had, and could have, a direct impact on a 

successful implementation. 

 

The study’s specific aims were to explore via a literature search the implementation models 

developed and / or used, and to review these models to determine whether there was a 

comprehensive implementation framework or model which included all the conditions, 

factors and behaviours which would lead to a successful implementation.  The next step was 

to present and analyse these models to determine the details provided, and to provide a list 

of all of the attributes which made up the framework or model.  This review of the 

frameworks and models spanned over three decades.  What this review identified was a 

variety of models, classified as non-health and health models, which had been (classified as 

practical and applied models) or could be applied (classified as conceptual or theoretical 

models) in a health setting.    From this a full analysis of the attributes and behaviours 

included in these models revealed that there were limited behaviours included.  It also 

identified that models varied in their scope and coverage of attributes and behaviours, with 

some models only focussing on certain factors (such as organisational factors and technical 

matters).  

 

It was also established that there is no comprehensive, overarching model that can be 

applied to ensure a successful implementation.  However, since this review a further review 

of the literature has identified a small number of new models published after my review.  

These models will be overviewed in a later section of this chapter. 
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The conclusion from this review and analysis of implementation frameworks was that there is 

a paucity of evidence of what the total requirements are for a successful EHIS 

implementation available as a complete package.  It was also evident that there was a lack 

of user inclusion and involvement435 in the implementation phases of an EHIS. 

 

From this analysis the comprehensive list of attributes and behaviours created and 

categorised began to demonstrate the volume and complexity involved in the development 

of an implementation model.  The in-depth analysis of the frameworks from Chapter 3 

allowed extraction of the attributes (Chapter 4) to create the first component of this study’s 

identification of attributes for inclusion in a framework and subsequently a DCE. 

 

Additional attributes that could be lacking in these models were identified via interviews with 

health services staff.  In addition to attributes, facilitating and detracting behaviours were 

collected. One of the themes to emerge from the analysis of the interviews conducted was 

the paucity of literature on the human behaviours that could facilitate a successful 

implementation, and those behaviours that would detract from an implementation’s success.  

To the best of my knowledge, no other study has specifically asked participants to identify 

behaviours.  The behaviours solicited during interviews allowed the creation of two tables of 

behaviours (facilitators, detractors and barriers) that were determined to be positive or 

otherwise for an EHIS implementation.  As implementations can generate sometimes 

intense emotions211, 425, 436 this was considered to be an important element of this study.  It 

was also considered to be of value to clearly differentiate between facilitators, detractors and 

barriers as detractors and barriers are fundamentally different and are formulated from 

perceptions and are documented in the technology acceptance and user satisfaction 

literature16, 68, 148, 158, 340, 437-439. 
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The design and development of the DCE required levels to be created for each attribute.  

There was only one other published study326 that applied a DCE in health informatics, and 

none of the attributes used were the same as the ones used in this study.  The literature was 

also lacking in clearly defining attributes, their levels, and user preferences.  No other 

studies had previously articulated how much, or otherwise of a particular attribute was 

required. 

 

To increase the likelihood of determining what actual users’ preferences were during an 

implementation, the DCE style of questioning was considered to be the most appropriate 

method to fully understand users’ preferences.  The DCE style of questioning was selected 

as a novel and innovative approach due to the many difficulties experienced and 

complexities involved in an EHIS implementation. 

 

The distribution of the DCE, which included demographic and other questions, determined 

respondents’ preferences for an EHIS implementation via analysis of the different sub-

groups.  The findings from the DCE have demonstrated that the attributes included did show 

consistency between the different cohorts of respondents.  It also identified that system 

implementers should take into consideration, not only the preferred attributes, but the 

demography and attitudes of their employees.  The results from the DCE have clearly 

identified what people’s preferences are for a successful implementation.  Overwhelmingly, 

the impact on work processes was clearly the attribute that all respondents and the sub-

groups selected as being important for an implementation to be successful.  There was also 

another attribute that was considered to be important which was ‘the benefits for myself’.   
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From this it is evident that determination of the change management processes, mitigation 

strategies and contingencies should be in place and need to be clearly articulated to staff by 

any organisation on the EHIS implementation pathway190, 302-304, 309, 440.  Too frequently 

systems are implemented without consideration of the impact on users’ work processes and 

workflows.  Scenario and real time testing of a new system, with supporting documentation 

are required to enable users to become familiar with, and accept the new processes 

workflows441.  This also allows users to have input and contribute to any changes that are 

required.  Too often people who do not use a system devise ways to use the system that can 

be cumbersome and inadequate for users.  

 

The benefits of a new system often cannot be realised by the user, and are often not 

articulated sufficiently, nor in an accurate manner.  A lack of provision of information 

outlining the actual benefits to users results in non-acceptance of the system, as does not 

afford the opportunity to use and test the system and to allow users the opportunity to 

identify the benefits themselves in real time to experience the system rather than have the 

benefits provided as a list of what someone else believes are the benefits.  This is directly 

related to ‘psychological ownership’ where people can develop a feeling of ownership of 

certain factors within the organisation101, 298, 417, 442. 

 

As previously stated, there is no all-encompassing, over-arching implementation framework 

or model which included all the required attributes, behaviours, user and others attitudes, 

and user demographics which could be applied during the implementation phases.  If one 

did exist, there is still the underlying, fundamental issue of whether or not what works for one 

type of organisation will apply in another.  The staff’s attributes and demography, 

organisational culture, organisational type, the complexity of the work undertaken, and the 
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varying numbers of specialties are to name a few considerations which will affect the 

success or failure of an EHIS implementation. 

 

7.3 Discussion of the research findings 

 

This thesis commenced with the identification of the facilitators, detractors and barriers 

responsible for the success or failure of the implementation of information systems.  Whilst 

the literature in the non-health arena could be considered to be more readily available, the 

health arena could be considered to rely on the non-health literature.  The compilation of 

success factors and the barriers identified in the literature provided the foundation for both 

the quantitative and qualitative components of this study. 

 

From the literature the need for change management is evident13, 174, 176, 193, 307, 308, and in 

particular the change–capabilities of the organisation301, 309, 416.  These were identified as 

being pre-cursers to successful implementations, yet the DCE developed in Chapter 6 

revealed that organisational change readiness20, 443 was not a preference over the other 

considered more important attributes being the impact on work processes444, 445 and the 

benefits for myself303. 

 

The implications of EHIS implementation from a practical perspective can be linked directly 

to how effectively an organisation implements change management and mitigates the 

numerous risks identified earlier in this thesis.   Organisations need to develop their people 

to enable them to be receptive to change, and those who cannot adapt need to be removed 

from the team13.  Hornstein’s446 research has shown that it is not the technology which 
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provides organisational success, but it is the integration of this technology into the 

organisation’s change management process.  Again, this suggests more support for 

organisations to focus on the people in the organisation. 

 

Practical applications or tools for change management include ADKAR447 which is built on 

the foundation of: 

• Making people aware of the drivers for change 

• Providing the desire and motivation to participate 

• Give knowledge and skills required to enact the change 

• Providing the tools and support to enable people to behave differently 

• Monitor and reinforce the change. 

 

To list a few of the downsides poorly managed change results in: 

• Poor staff morale 

• Impact on customers, both internal and external 

• Staff being saturated with changes being made constantly 

• An organisation’s reputation being tarnished due to failure 

• Stressed staff who may also display signs of confusion and also fatigue 

• Increased costs due to project blowouts, high staff attrition rates, poorly 

estimated budgets, rework, etc. 
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To avoid all of the above, an organisation needs to invest in staff skills, their capabilities and 

mindsets, and importantly the processes which need to change.  They also need to heighten 

staff awareness of the risks involved and discuss the impact of past changes and which 

steps were missed in the change management process.  This thesis has reinforced 

throughout every chapter the need for organisations and people to be aware of not only the 

positive but the negative impacts of EHIS implementations.  For these reasons it is important 

that change management with a focus on people is entwined with any EHIS implementation. 

 

7.3.1 Content and contributions from the implementation models 

The initial review of the implementation models identified that there were deficits in 

most models, and that there was not an all-encompassing model that had been tested 

rigorously and applied in organisations.  No one model included all aspects of an 

implementation that need to be present for a successful outcome (the attributes and 

behaviours).  It was also established that models were either conceptual or applied, 

lacked detail and of these approximately 50% of the frameworks reviewed were not 

tested (conceptual or theoretical) and therefore could not be validated nor applied with 

any confidence. 

Prior to this study, there had not been the undertaking of categorisation of 

implementation models with the level of detail presented in Chapter 3.  Whilst authors 

had labelled their models into conceptual and applied, this study went that next step 

and categorised the models into socio-technical, individual / behavioural and success 

models.  The integration of non-health models with health models was clearly 

described to enable a full analysis of these models.  This work had previously not been 

undertaken and resulted in further summation of the models’ characteristics.  This was 

considered to be an important component of this study as it provided a level of 
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specificity on each model that allowed others to clearly determine their applicability in 

the workplace. 

The attributes included in the models reviewed in this study identified that these lacked 

detail and could be classified as non-specific in many models.  The nomenclature for 

attributes was unclear, with many descriptors used, or none at all.  For this study a 

scoring scale for EHIS implementation model attributes was developed to determine 

the quality of the model.  This had previously not been undertaken and provides 

researchers with a tool to assess implementation models. 

Contexts were developed for the attributes to clearly identify where the attributes 

belonged.  While the Contextual Implementation Model231 provided four contexts, this 

study increased the specificity and contents of the contexts, and was more detailed in 

the categorisation process.  This study’s more comprehensive review and 

classification of contexts highlights the internal complexities which need to be 

considered, and did not include any factors external to the organisation. 

7.3.2 Surveying of hospital staff 

Previous surveys43, 55, 326, 347, 448-451 distributed to users (usually post-implementation) 

were not considered to be all-inclusive of all persons involved in the implementation 

phases.  Most researchers surveyed doctors and nurses and were not inclusive of 

other personnel involved.  Whilst doctors and nurses can be key contributors and 

users of electronic medical records, there are many other clinical and non-clinical 

hospital staff who use an EHIS.  This study took a broader approach to the circulation 

and distribution of a questionnaire.  For example, non-clinical staff provide an 

important role in the maintenance, support and training aspects of EHISs.  In addition 

to non-clinical staff, there are many other health professionals who contribute to 

information systems when documenting patient / client information, including technical 

and administrative staff, and allied health professionals. 
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This study is considered to be all-inclusive by including any and all hospital staff 

interested in completing the questionnaire and had not been involved in a recent large 

system implementation.  To the best of my knowledge, this study is the first one to 

collate, categorise and rank attributes by a mixed methods approach with the 

underlying objective being the development of a DCE. 

7.3.3 The importance of human behaviours 

The behaviours that can emerge when a system is implemented can be far-reaching16, 

18, 226, 285, 452, 453 with the extreme being ‘rage attacks’, and understandably the 

emergence of these negative behaviours underpin the success or failure of the 

implementation depending on how they are managed.  Behaviour management is 

therefore a critical component to be included in any implementation model.  Because a 

new system will introduce changes into the workplace these could be considered to be 

disruptive and have serious implications for the delivery of patient care26, 67, 70, 454-457.  

For this reason, a rigorous change management plan should be developed and 

incorporated into the implementation model.  

It was also highlighted in this study how there were deficits in the literature regarding 

what are considered to be the more complex components of an EHIS implementation.  

These relate specifically to a lack of inclusion of users in the implementation process, 

behaviours emerging from the implementation, change management, and users’ 

preferences when a new system is to be implemented. 

In relation to user behaviours, this study was able to define both the positive and 

negative behaviours that can be displayed throughout the implementation phases of 

an EHIS.  While change management is a pre-requisite for any organisational 

changes, there is the requirement for system implementers to understand and manage 

any negative behaviour that could derail the success of the implementation.  Most 

implementation models did not include, nor articulate, what these behaviours are and 
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this lack of inclusion could be said to be one of the components lacking in an 

implementation model. 

The literature reported the behaviours that can emerge from the implementation of an 

EHIS in a hit and miss fashion.  The implementation models did not include those 

behaviours considered to be favourable for a successful implementation.  It is 

acknowledged that an implementation model cannot be overloaded with detail.  

However, this study has demonstrated that this level of detail is required. 

7.3.4 DCE style of questioning 

The methodology and findings provided in this thesis are considered to be different to 

previous studies as there has only been one other study in health informatics that I am 

aware of that has developed and applied a DCE.  As the DCE style of questioning is 

limited in health informatics this makes comparisons with other studies difficult.  It is 

indicative of user preferences which none of the other styles of questioning has 

achieved.  However, a study458 using the Analytical Hierarchy Process (AHP) used 

physician experts (n=12) to rank criteria which prioritised factors considered to be the 

most important for an EHIS implementation.  Whilst six factors were considered for 

assessment, these were considered to be broad, non-specific and did not proceed to 

determination of what user considerations were. 

Then there is the Struik, et al’s326 selection of attributes which were from the literature, 

head of department input, system performance feedback, and from technical support 

staff.  These researchers were unable to provide sufficient detail as to how this was 

documented, and how prioritisation and ranking occurred.  There was also no 

indication of the application of a more rigorous qualitative research approach using a 

Delphi panel or experts.  It was previously acknowledged in Chapter 6 that the 

qualitative component of the development of a DCE may not be detailed in 

publications, or that editors may not require this detail to be published.  However, as a 
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number of sources regarding attribute development were listed, one would have 

considered that if a more rigorous approach to the selection of attributes, this would 

have been detailed (albeit brief).  However, in stating that, systematic reviews and 

surveys of other authors of DCEs applied in health have revealed that 44% did not use 

qualitative methods, 45% reported basic information with the remaining 11% reporting 

extensive use364.  Of concern is reporting by authors that qualitative research added 

value to the DCEs, but that journals were disinterested in publishing qualitative 

research results364. 

The Struik, et al326 work was a post-implementation survey of EMR users.  It is 

unknown if pre or post implementation findings would vary.  This study adopted the 

approach of questioning where there was no recently implemented system.  The DCE 

conducted in this study was the eventual product of quantitative and qualitative work to 

achieve the best possible outcome of attributes to be included in the DCE.  The 

findings from the DCE identified that the effect of the implementation on work 

processes was preferred over the other attributes, and as was the system being able 

to provide benefits to the user.  Whilst these attributes appear to focus around an 

individual and could vary between individuals, the results were consistent across all 

sub groups analysed.  The disruption in the workplace caused by changes to work 

processes153, 368, 398, 399, 444 should never be under-estimated.  The impact these 

changes have on role autonomy459-461, working harmoniously as a team462, job 

satisfaction levels15, 16, 186, 339, 340, 439, 463, staff attitudes76, 344, 345, 351, 464, 465, absenteeism 

and turnover190, and the undermining of the new system are all real threats which the 

literature identify as impacting on a successful implementation. 

The need for the system to provide benefits203, 393 to the user could be considered to be 

an individual preference in relation to what these actual benefits are.  However, these 

benefits have been identified as those resulting in less time spent entering data into 

the system, the system providing all the required information in one repository, a 
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reduction in medication errors, and the ability to undertake audits and research in a 

more systematic way.  There are also benefits that do not necessarily impact on the 

user per se, but may bring benefits to the organisation393.  These benefits at times can 

be said to be unrealistic as saving resources in monetary terms and also staffing 

reductions often cannot be achieved204, 466.  

In relation to the determination of user preferences, this is considered to be complex 

and the only way to determine preferences is to either conduct a DCE in the 

workplace, or use others’ findings and apply these. 

The findings in the literature that supported the rationale for this study include the 

failures in the adoption and use of information systems, and the lack of adoption of 

EHISs in many countries6-10, 57, 104, 105, 139, 197, 198, 261, 407, 467-472. 

 

7.4 Additional literature:  implementation models 

 

Newly created models published after the review and analysis in Chapter 3 of this thesis that 

can be applied to an EHIS implementation include a small number which are summarised 

below. 

 

The Telemedicine Implementation Model473 (‘telemedicine hat’) is a conceptual framework 

which shows ‘…the process from a holistic perspective.’ p 20473.  This model includes a 

multidimensional concept, competitiveness, consideration of the setting (the geography), 

management and innovative capacities.  This is an all-encompassing framework which does 

not provide specific details about how to go about implementing telehealth.  However, there 

are specific ‘to do’ lists on the organisational aspects of implementations, background 
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information on change management68, and other technical components of an information 

system which should be considered.   

 

Another telehealth model, described as an integrated holistic model474 is again at a high 

level and has more of a focus on the layered technical architecture, with enablers required 

for a successful implementation.  These enablers did not provide any further attributes that 

were not included in the other models analysed in Chapter 3 of this thesis. 

 

Another framework, which is also a conceptual model, is that of Yunus, et al475 described as 

the Research Framework.  This is a very high level framework with limited how to 

implementation details.  What this framework does show is the relationship between 

independent, medicating and dependent variables.  These included usability, functionality, 

security and privacy and confidentiality and how these impact on healthcare professionals’ 

beliefs (ease of use and usefulness) with the outcome being acceptance of use.  The focus 

of this study was the technical aspects of an EHIS. 

 

Then the Rippen et al476 organizational framework identified five facets which made up this 

conceptual framework.  These included the technology, the use of the technology, the 

environment, the outcomes, and temporality (described as a facet that provides a critical axis 

for evaluation).  This framework was at a high level, without much detail and was 

acknowledged as requiring further development and identification of the categories 

identified. 

 



 

336 
 

The next model is considered to be a focussed success model gained from a qualitative 

piece of work477 which identified sixteen management factors for the success and failure of 

health information systems by a Delphi panel (n=15).  Interestingly, a number of these 

factors were similar to those used in the DCE, namely user involvement, communication, 

and coping with the impact of change. 

 

Others478 have applied existing models which were included in the initial review and analysis 

in Chapter 3, some with and without modifications, and others have focussed on the 

development of a framework or model which measures the success of an implementation5, 96, 

479-483. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

It is therefore considered that the more recent literature has still not provided a 

comprehensive framework or model which includes the many components required for a 

successful EHIS implementation. 

 

7.5 Strengths and limitations 

 

This thesis has both strengths and limitations that were described within each component of 

the studies undertaken.  These should be considered when the results from each study are 

interpreted.  Following is a discussion of the strengths and limitations of the work undertaken 

in this thesis.  
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7.5.1 Strengths 

A number of strengths were identified throughout this work.  The comprehensive 

review of health implementation models provided the foundation to build on which 

attributes had been included in these models.  The second phase of this study allowed 

the identification of other attributes by conducting interviews.  In this phase, not only 

were additional attributes identified, but also the facilitating and detracting behaviours 

that can occur during an implementation.  These behaviours were lacking in the 

implementation models, with the only behaviour identified as use of the system.  This 

reinforces the need for significant consideration to be given to the human factors 

involved in an EHIS implementation. 

From the identification and analysis of attributes from the literature and interviews, 

categorisation occurred to the extent that had not occurred in other studies.  The 

development of varying levels for the attributes selected for the DCE had not occurred 

in most other studies.  These levels which were necessary for the DCE required 

testing via a pilot questionnaire and appeared to be accepted by the respondents. 

The combination of quantitative and qualitative work resulted in the scoring and 

ranking of attributes at a level that has not been reported in the literature.  As there is 

only one other application of a DCE in health informatics, this study could be 

considered to be more rigorous for the reasons outlined above than the Struik, et al326 

study. 

Finally, the creation, development and application of a DCE in health informatics is 

considered to be a major strength of this study.  The identification of people’s 

preferences were clearly articulated in this study. 
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7.5.2 Limitations 

This study was primarily concerned with determination of the requirements or 

preferences of users during the implementation phases of an EHIS in public hospitals.  

Therefore, the findings of this study are limited to the data provided by voluntary 

respondents who work in very busy hospitals, with limited time and / or perhaps the 

interest in completing a questionnaire for research purposes. 

A self-complete questionnaire may also be subjected to questioning as to whether or 

not the respondents are revealing the complete truth and therefore were responding in 

a favourable manner or accurate manner. 

This study addressed only the issue of EHIS implementation, and did not include the 

evaluation phases of the adoption of an EHIS.  It is acknowledged that considerable 

information is gathered post-implementation and is then used for the pre-

implementation and implementation phases. 

The selection of persons interviewed may result in different attributes and behaviours 

being identified. Also, a larger sample size could have changed the results. 

The scoring of the attributes by the Delphi panel by being undertaken electronically 

and conducted individually by each Delphi panel member could have resulted in 

different scores if undertaken in a face-to-face, group situation.  If a group scoring of 

the attributes was undertaken other influences may have affected the scores assigned. 

After the scored attributes were summarised the Delphi Panel selected the top five 

from a list of the top 20.  This was undertaken via an anonymous teleconference.  

Delphi panel members were presented with a summary of the scoring which they may 

or may not have agreed with.  Due to a need to arrive at a consensus some Delphi 

panel members may have become complacent and agreed with the other panel 

members to expedite the process. 
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When the levels were developed for the attributes these were done so in isolation with 

no other similar attribute levels able to be referred to as a comparison.  Therefore, this 

study’s attribute levels could be refined and may produce different results. 

The number of attributes and choice sets offered to participants in the DCE could be 

considered to be too many, resulting in respondent fatigue.  Because there are limited 

numbers of DCEs applied in the discipline of health informatics, it is unknown what the 

number of attributes could be considered to be too many.  It should be noted that the 

number of choice sets to be offered in the questionnaire is provided by the Ngene 

software.  This software considers the number of attributes and levels to be offered to 

participants.  If the number of choice sets was reduced (by reducing the number of 

attributes) there may have been a more favourable response rate.  It is noted that 

there was a number of choice sets which were not completed which could be due to 

the complexity of the DCE style of questioning, or the number of choice sets offered. 

Unfortunately, the nature of the data collected from this thesis does not allow 

determination of what some sub-groups preferred during an EHIS implementation due 

to small sample sizes of sub-groups.  An increase in the sample size and increasing 

the numbers of respondents (in particular doctors) could result in different findings.  

This lack of data means that it cannot be certain that different sub-groups will influence 

results if the DCE was repeated. 

The small number of males responding to the survey has introduced a gender bias 

towards females.  However, this is considered to be the ‘norm’ in hospitals in Australia.  

If the number of male respondents was increased then the results could have been 

driven in another direction.  There was a very small number of medical doctors who 

completed the questionnaire.  Perhaps if there was more of a focus on recruiting 

doctors this could have also driven the results in another direction. 
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As the questionnaire was offered to participants in paper format an electronic 

questionnaire could have reduced the participants’ ability to see what was being asked 

and not allow participants to refer back to previous responses. 

The findings of this study do not imply that these are repeatable due to there being 

limited applications of DCEs in health informatics.  More work needs to be undertaken 

to determine if the attributes selected in this study for development of the DCE are 

applicable in other health settings and in other countries.  These findings should not be 

taken literally, and should therefore be read with some caution. 

Although these limitations have been presented, the study has provided insightful 

knowledge about EHIS implementation that will be highlighted in the next section of 

this thesis. 

 

7.6 Significance of the thesis 

 

The contributions made in this thesis are important because of the significant costs in 

monetary and human terms (both staff and patients and their families) an EHIS incurs.  The 

damage that can be inflicted at the organisational and human levels if a system fails can be 

so damaging this can have direct and deleterious and possibly deadly effects on patients 

and their families.  The issue of incorrect medication doses being provided by an EHIS are 

documented, albeit in a limited way.  The demonstration of inappropriate and at times 

dangerous behaviour displayed by users18 need to be managed, or controlled to the point 

where these behaviours do not emerge. 
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This study has provided sufficient evidence to substantiate the claim that implementation 

frameworks or models are lacking in comprehensiveness.  These models do not factor in the 

substantial amount of work that is required prior to and during the implementation phases of 

an EHIS, nor do they allow elicitation of preferences of the people who are to use the 

system.  Additionally, the behaviour and attitudes of users are not clearly articulated at an 

organisational level to determine what change management and other behavioural 

management strategies are required to achieve a successful implementation.  The culture of 

the organisation requires assessment to determine if the climate is suitable for an EHIS 

implementation. To understand the requirements a detailed analysis of the organisations’ 

culture357 which has a focus on people is required465.  It is acknowledged that variances will 

occur between organisations and will need to be accommodated. 

 

The scope and level of detail EHIS implementers are required to gather is substantial.  

Building an organisational profile of the demographics of potential EHIS users, being 

inclusive of the many disciplines involved, interpretation of these findings, and much more 

emphasise the enormity of such a project, and possibly explain why there has been a very 

high implementation failure rate in the past357. 

 

To establish what users’ preferences are prior to a system being implemented can be clearly 

presented when a DCE is applied.  Nowhere in the literature in regard to frameworks or 

models is there any indication of what level of particular attributes is required.  For this 

reason, the DCE approach and the development of levels for each attribute identified what 

the users required for the implementation to be successful.  However, it is noted that other 

organisations may identify different attributes and levels required for a successful 

implementation. 



 

342 
 

Although the literature94, 121, 484-487 identifies the scope and factors required for a successful 

implementation, these may be considered to be generic, mostly applicable in all 

organisations, are non-specific and do not provide implementers with the required details to 

assist with a successful implementation. Other literature, on the other hand can be very 

specific, applicable to specific healthcare organisations, and also to particular professional 

groups.  The requirement for consideration of the needs of all professional groupings has 

been evident in this study.  Therefore, implementers should not fall into the trap of focussing 

on one or two professional groupings48. 

 

The implications of my findings are significant.  This study offers suggestive evidence for 

more detailed analyses and consideration of the workforce involved in an EHIS 

implementation.  It has also reinforced the importance of the human factors involved in an 

implementation, and how attention should be given to these in the form of strong change 

management principles, being inclusive of people at all stages, and also identification of 

people’s preferences to ensure a successful outcome. 

 

From a practical perspective the findings from this thesis have highlighted that a fresh 

approach to determining facilitators, detractors and barriers is required.  For this reason it is 

considered that the DCE findings have demonstrated that preferences are important to 

system users and should be determined prior to an implementation.  It is acknowledged that 

each health facility could have differing preferences, and that the ground work will need to be 

undertaken to establish the attributes to be included in the choice sets. 
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This study has contributed to the existing knowledge on implementation components by 

providing detailed information on and the requirements necessary for an EHIS 

implementation that were previously unknown.  This includes: 

 

• identification of increased detail on the implementation facilitators 

• identification of increased detail on the implementation detractors and barriers 

• a more detailed understanding of the human behaviours which facilitate and 

detract a successful implementation 

• how minimal impact on work processes is a preference for users 

• how users require the implementation to bring about benefits for themselves. 

 

The key findings of this study have highlighted that the technical components of an 

information system should be of sufficient quality to be purchased, with the implementation 

team focussing on the human aspects that have considerable impact on the users.  Details 

of changes to work processes needs to be specific by detailing exactly what needs to be 

done and how to ensure success.  To include the term ‘work processes’ in a model or in a 

paper is futile.  Implementers need to know exactly what is required and how to approach 

the implementation need to be specific.   Likewise, the articulation of the benefits users will 

gain from the system implementation.  Too often incorrect information is given to new 

system users, only for the user to find out once using the system that the benefits they were 

told about did not eventuate.  This is a typical scenario where the user then needs to work 

around285 the system to get it to work, instead of the system accommodating the user’s 

requirements.  Interference with human interactions in work life and interruption of work 

processes is well known to cause disruption in the workplace46, 147, 370, 488-490.  Human aspects 

of implementations are often overlooked and are now considered as being essential for 

successful implementations21, 235, 253, 491, 492.  This study supports the argument for a change 
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in how systems are implemented.  In particular in regard to how work processes are affected 

by an EHIS, and provision of evidence to people of what the benefits will be for users. 

 

On the face of it, this suggests that increased inclusion of system users may be an important 

factor for an implementation to be successful.  The conclusions from this study support the 

case for considerable work to be undertaken prior to an implementation, as well as during 

the implementation.  This work will need to be detailed and incorporate all of the findings 

from this study.  Considerable planning, surveying of staff and employing the ‘best fit’ people 

to implement the EHIS will be paramount to the success of the implementation. 

 

Because of these findings it is now imperative that implementers factor into implementation 

plans the plethora of components required to make an implementation successful.  Whilst 

this could be considered to be an arduous task, the benefits of such inclusions should result 

in a more satisfied workforce, increased uptake in the use of the EHIS and a reduction in the 

number of failed implementations. 

 

7.7 Future research and recommendations 

 

There is a myriad of possibilities for future research on the subject of the implementation of 

EHISs. 

 

The surveying of other than hospital staff might usefully focus in particular on determination 

of whether or not the same attributes and levels are applicable in other contexts.  Another 

avenue for further study could be research into the attributes and the levels developed for 
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the DCE.  Determination of the DCEs repeatability could be considered to be a potential 

future step to undertake.  Without further research into the findings from this study’s DCE it 

will not be possible to establish whether or not refinements need to be made, or whether 

indeed the attributes themselves are those that another Delphi panel would consider to be 

important for a successful implementation. 

 

There is an excellent opportunity for further studies to focus on particular professional 

groupings to determine their preferences in different settings.  User preferences in a public 

hospital setting could be very different to those in a private hospital, a long-term care facility, 

general practices and other healthcare organisations.  Others have found that hardware cost 

and hospital size were interwoven396. 

 

It is anticipated that any further extensions to this study could add further richness, reliability 

and validity to this study, and provide EHIS implementers with more knowledge on what is 

required, what needs to be adapted and what level of detail is required in regard to the 

human factors and preferences are of an EHIS implementation. 

 

7.7.1 Recommendations for the future 

The possibilities for the future to extend the scope of this work that could be developed 

include: 

• repeating the interview process, or use focus groups, to determine if other 

attributes and behaviours are provided by participants 

• determination if other Delphi panels and experts select the same or 

different attributes as the top five attributes chosen for this study 
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• enhancing the attribute levels developed and used in the DCE 

• further enhancing and perhaps developing alternative DCEs to solicit user 

preferences 

• determination of whether or not a paper-based or electronic version of the 

questionnaire solicits different responses, in particular to the choice sets 

offered.  There is the possibility of conducting a case – control study 

where some participants complete the DCE electronically and others 

complete the DCE via a paper questionnaire 

• targeting hospital medical staff to complete the DCE.  It is known that 

medical staff can display resistance to health information systems116, 488, 

493, 494 

• determination of any differences between participants’ preferences in 

other countries. 

It is recommended that these opportunities should provide a focus on the EHIS user 

rather than the technology itself. 
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7.8 Conclusions 

 

In summation, this study has made a contribution to the literature by applying quantitative 

and qualitative research techniques, and a contemporary style of questioning in the field of 

health informatics.  It has also established that there is a plethora of literature on certain 

aspects of system implementations, but that there is not one repository where system 

implementers can turn to for identification of all the pieces of the puzzle to complete the 

whole EHIS implementation picture.  It is suggested that this study has attempted to achieve 

this. 

 

The work undertaken in this thesis provides practical applications of techniques which can 

be used by implementers to gain a more detailed understanding of users’ requirements.  It 

has also highlighted the importance of change management.  Running in parallel with user 

requirements, and change management is the need to be inclusive of EHIS users and 

understand the behaviours which can emerge during an implementation.  The application of 

a detailed implementation framework / model as determined by this study will also assist 

implementers in achieving success. 

 

The future for further work in these areas is considered to be both challenging and awaits for 

others to conduct further research to enable EHIS implementation rates to improve and to 

increase levels of satisfaction for EHIS users. 

 

‘Satisfaction by users is as important as cost reduction or medical errors prevented.’357 
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