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ABSTRACT

The adoption of electronic health records (EHRs) has become increasingly
critical in modern healthcare settings due to its potential to enhance care delivery and
operational efficiency. This manuscript integrates insights from three separate
investigations to elucidate the complex array of challenges and innovations impacting
the adoption of Electronic Health Records (EHRs) within the context of the Australian
private healthcare sector. The first study highlights the importance of managing the
adoption process in Australia by identifying key technological, organizational and
environmental factors by producing a conceptual model for further empirical testing. It
underscores the complexity of EHRs integration due to diverse factors affecting
adoption at different organizational levels. The second study employs a cross-theory
approach, integrating the Technology, Organization, and Environment (TOE)
framework with stages of innovation, to examine how healthcare organizations can
align their innovation capabilities with adoption processes, explicating the role of
innovation in EHRs adoption. The third study shifts focus to the role of innovation
practices and temporal factors in technology adoption, finding that while some
innovation characteristics are well-understood, the importance of time and temporal
pacing in adoption processes is often underestimated. Collectively, these studies
contribute to a broader understanding of the technological, organizational,
environmental and innovative dynamics that impact EHRs adoption, offering
significant implications for policy development and organizational strategy in

healthcare settings.
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CHAPTER 1: INTRODUCTION

1.1.Overview

The first chapter provides a summary of the main components of the thesis.
The chapter consists of an introduction to e- health, a background to the study,
justification of the research, geographical context, research problem statement and

other significant factors of the research.

1.2.Introduction and background to e-health systems

E-health and Health information systems are multidisciplinary involving healthcare,
information technology, networking, and computer science (Dahleez et al., 2020).
Significant updates in healthcare systems have been developed by information
technology applications especially related to changing the workflow from paper-based
to using computers systems specifically digital systems (Alsyouf et al., 2022).
Healthcare providers such as health physicians, stakeholders, and policymakers are
recently paying more attention to health information technology due to the benefits of
this technology. These benefits include increasing the efficiency of work, decreasing
medical errors, enhancing devotion to guidelines, helping to make the appropriate

warnings, and reducing costs (Rudin et al., 2020).

Electronic healthcare records (EHRS) is a digital computer system related to
gathering, saving and presenting patient’s health information, where the patient
records are kept in an electronic format instead of a paper-based format. This change
has offered easy access to patient records for every doctor, nurse, pathologist and
those healthcare workers who may have to deal with the record of the patient
(Spiranovic et al., 2016). Black et al. (2011) and Hayrinen et al. (2008) defined EHRs
as comprising a system that links all healthcare components into one system where
patient data is stored in a digital format that can be saved, swapped securely and
shared between healthcare settings.

In various industries, approximately 25 percent of technology projects
experience outright failure (Bauer et al., 2020). Another 20 to 25 percent do not yield
any return on investment with as many as 50 percent of technology projects requiring

significant reworking post-launch (NAO, 2019). Similar failure rates are observed in



EHRs projects. According to the health care consulting firm, the Fox Group, about 20%
of EHRs system installations can be categorized as failures where more than 50% of
EHR systems either fail outright or do not achieve proper utilization (Bauer et al.,
2020). However, there has also been widespread acceptance. For example, the
widespread acceptance of fundamental EHR systems surged from a modest 6.6% to
81.2%, whilst the adoption rates for comprehensive EHR systems escalated from
3.6% t0 63.2% in recent times (Jiang et al., 2023). This notable expansion underscores
the effectiveness of federal initiatives aimed at transitioning healthcare records into

digital formats.

Australia is one of the developed countries that have sophisticated and
improved healthcare systems. A shared project of the Australian Federal Government
and State and Territory governments founded the HealthConnect project in order to
run a health information network program (Teoh et al., 2013). HealthConnect is a
project founded to allow both public and private caregivers’ sectors to adopt an EHRs
system with an interoperability task (Teoh et al.,, 2013). In 2004, the Australian
government assigned around $118.2 million to adopt the HealthConnect program
within a four-year period (Gunter and Terry, 2005).

Australia's healthcare system encompasses both the public and private sector,
with a growing involvement of private providers. Despite the expanding role of private
healthcare, public hospitals in Australia predominantly rely on funding from the federal
government (39 percent) and state or territory governments (53 percent). EHRS in
Australia had a valuation of $339 million in 2022 and is anticipated to grow at a 5.5%
Compound Annual Growth Rate (CAGR) from 2022 to 2030, reaching $521 million by
the latter year. Australia allocates a substantial portion of its budget to healthcare, with
healthcare expenditure constituting 9-11% of the GDP, varying by year. According to
the Australian Institute of Health and Welfare (AIHW), the total health spending in
2019-20 amounted to $194.6 billion, equivalent to 9.5% of the GDP. The major share
of this expenditure (68%) is funded by governments both state and federal, while the
remaining 32% comes from private sources. Australia has emerged as a frontrunner
in digital health, implementing various initiatives and programs to encourage the

integration of technology in the healthcare sector.



However, there is limited understanding regarding the viewpoints of private
healthcare providers on emerging digital electronic record forms, as well as the diverse
innovation processes and healthcare policies necessary for their effective adoption.
Despite an organizational decision to embrace new innovation such as EHRSs, practical
utilization in the private sector hinges on healthcare organisation implementation.
Therefore, scrutinizing how employees within organizations adopt innovations
becomes crucial, as the absence of acceptance among employees hinders the
realization of desired benefits and may lead the organization to eventually abandon
the innovation (Van Looy, 2021). Healthcare workers similar to most workers are
inherently resistant to change, and require convincing evidence of the direct benefits
(Ajzen, 1991). Formulating an effective approach to boost end-user acceptance and
subsequent usage of innovation remains a persistent challenge that often lacks
straightforward solutions. While advancements in hardware and software capabilities
have progressed rapidly, the issue of underutilization of digital innovation in healthcare

systems persists (Alsyouf et al., 2022).

This thesis will first investigate the various factors influencing EHRs adoption
within the Australian private healthcare sector. The thesis will examine how different
dimensions of technology, organization, and environment (TOE) contexts are
influenced by different stages of innovation, knowledge stocks (KSs) and learning
flows (LFs). The research will also examine which innovation and organizational
factors help to shape the adoption of EHRs within the sector. The outcomes of the
thesis bridges the knowledge gap between theory and practice by making more
germane the link between EHRs adoption barriers, how innovation processes are
related to knowledge stocks, and how the latter ultimately benefit the application of

clinical healthcare measures within private healthcare institutions.

1.3. Justification of the research

The imperative for safer healthcare systems is essential to mitigate medical
errors and enhance patient safety (Sieck et al., 2020). The efforts among healthcare
stakeholders, including governments, policymakers, hospital administrators, and
healthcare providers has been enhanced by devising effective strategies for elevating
healthcare quality (Gui et al., 2020). The escalating complexity of healthcare systems
necessitates improved mechanisms for managing patient health information to bolster



healthcare quality that optimizes health outcomes. In this context, the adoption of
health information technology (HIT), notably EHRS, emerges as a promising avenue

for achieving these healthcare imperatives (Ebnehoseini et al., 2020).

EHRs are heralded as innovative and promising tools for enhancing care quality
and patient safety (Upadhyay and Hu, 2022). As ubiquitous HITs, EHRs represent a
novel boundary in medical data management catering to the contemporary and future
needs of healthcare delivery. The US Office of the National Coordinator for Health
Information Technology (2019) noted that EHRS' repository consist of comprehensive
patient-related health information encompassing demographics, medical history,
laboratory reports, medications, and progress assessment notes. Consequently,
EHRs provide myriad clinical benefits, including enhanced access to historical health
information and streamlined communication among healthcare providers, thereby

enhancing the provision of high-quality and cost-effective care.

The escalating global adoption rates of EHRs across diverse healthcare
settings underscore their perceived utility in healthcare enhancement endeavours. For
example, the United States witnessed a twofold increase in EHRs adoption rates
between 2008 and 2017, with office-based physicians' adoption surging from 42% to
86% during this period (Office of the National Coordinator for Health Information
Technology, 2019b). Similarly, European countries, including the United Kingdom,
Estonia, Finland, Sweden, and Denmark, embraced EHRs in primary care settings,
with adoption rates reaching all or nearly all primary care practices. Asian nations
moreover such as South Korea reported widespread EHRs adoption rates exceeding
95% in hospitals and clinics (Park and Han, 2017).

Despite the recognized benefits of EHRS, disparities persist in adoption rates
across settings, with factors such as cost perceptions and healthcare professionals'
attitudes impeding adoption efforts (Hossain et al., 2019). The exorbitant costs
associated with EHRs implementation have emerged as a formidable barrier in various
settings, necessitating nuanced approaches to overcome adoption impediments.
Furthermore, the fundamental role of healthcare professionals' perceptions in EHRs

implementation underscores the imperative of considering user perspectives for



fostering successful adoption and utilization of EHRs across diverse healthcare
settings (Cohen, 2016, Sharma and Aggarwal, 2016, Joukes et al., 2019).

Likewise, Australian healthcare systems face issues similar to their European
healthcare professional counterparts (Ludwick and Doucette, 2009, Standing and
Cripps, 2015, Oderkirk, 2017, Ammenwerth et al., 2020, Andargoli, 2021). Australia
similarly has made significant steps in EHRs adoption, with many primary care
practices and hospitals embracing digital health technologies towards enhancing care
delivery (Najaftorkaman, 2016, Andargoli, 2021). The increasing adoption rates of
EHRs in Australia signify a growing recognition of their value in modernizing
healthcare systems and improving patient care. However, ongoing efforts are needed
to address the unique complexities of EHR adoption in the Australian context, ensuring
that these digital tools are effectively integrated into clinical workflows and contribute
to the overall advancement of healthcare delivery in the country (NEHTA, 2016).

1.4.Geographical context of the study

The study which formed a component of this thesis was conducted in
Toowoomba city, which is nestled in the Darling Downs region of Queensland.
Toowoomba is governed by local authorities responsible for managing its development
and infrastructure. The Toowoomba Regional Council oversees the city's municipal
districts, working in tandem with various stakeholders to promote social, economic,
and environmental sustainability. Toowoomba has experienced steady population
growth driven by factors such as natural increases and migration (Treasury, 2017).
This growth has been fuelled by Toowoomba's reputation as a regional hub for

education, healthcare, and industry (Wright et al., 2017).

In response to the evolving needs of its residents, Toowoomba has invested in
modern infrastructure and essential services, including healthcare. While Toowoomba
may not have the same scale of healthcare facilities as big cities, it offers a
comprehensive range of healthcare services through public health centres, clinics, and
hospitals (Wright et al., 2017). These facilities provide essential primary care,
specialist consultations, and emergency treatment to residents, ensuring access to
qguality healthcare close to home. Additionally, residents have the option to access
private healthcare providers for specialized services or treatments the same as in the



public system. As Toowoomba continues to grow and diversify, efforts to enhance
healthcare delivery and accessibility remain a priority, underscoring the importance of
efficient systems and collaborative partnerships within the healthcare sector (Wright
et al., 2017).

1.5.Research problem statement

EHRs are believed to be the means of the future, where many healthcare
providers are progressively turning to electronic records over traditional paper-based
records. However, in healthcare settings, organisations continue to prioritise paper
and legacy systems. Although great benefits exist for healthcare providers and
patients, less than 40% of medical care providers for example in the US have adopted
digital technology. In Australia, less than 60% of Australian providers currently use
EHRs (Kruse et al. 2015; Pinaire 2009), although the adoption of EHRs in more recent
times has improved (Andargoli, 2021) particularly in public institutions. While EHRs
adoption is improving, slow adoption given the range of benefits problematizes how
healthcare organizations innovate, how they create new knowledge, and how they
develop learning routines designed to rapidly improve innovation performance in such
settings. The researcher is not aware of any research that has examined the
innovation and knowledge management contexts with respect to EHRs adoption in the
private healthcare sector. An increasing focus on the issues suggests that difficulties
in investigating the topic with decision-makers in mind is well overdue as noted by
recent scholars (Burton-Jones et al., 2020, Cresswell et al., 2021, Tsiampalis and
Panagiotakos, 2023).

Extant research points to the importance of creating innovation efficiency and
effectiveness within the adoption process (Chen et al.,, 2021), to improve actual
adoption success (Ali et al., 2022), where different innovation models are likely to play
an influential role (Rogers, 1995; Davis et al., 1989). At their most basic, innovation
models suggest that innovation adoption is a complex matter (Tornatzky et al., 1990)
often influenced by other TOE barriers as well as other organisation contexts (Malik
et al., 2021). Moreover, innovation adoption involves a greater appreciation of the
phases of innovation (Fichman and Kemerer, 1997), how this relates to developing
knowledge (Prieto and Revilla, 2006), and what learning routines are required to
support the innovation (Murray et al., 2009; Ortenblad, 2018). Taken together, these



issues remain unresolved in current EHRs adoption highlighting an important gap
between innovation processes on the one hand and IT adoption and learning routines
on the other. The thesis outlines these relationships in more detail in Sections 2, 3,
and 4.

Given the range of issues involved, this thesis explores what kinds of barriers
exist in relation to the adoption of new EHRs. The research explores how different
processes of innovation can be matched to knowledge stocks by taking into
consideration a number of innovation phases. Moreover, the thesis explores in greater
detail different innovation models by asking what features of these models are more
germane within the context of adopting EHRSs. In sections 2 and 3 in particular, the
thesis explores how innovation processes influence clinical best practice by presenting
a new framework for integrating innovation, knowledge, and learning. The results of
the thesis accordingly seek to make a major contribution to the existing literature
relating to EHRs adoption by broadening scholarly and practitioner understanding of
what new EHRs implementation and adoption looks like and how to develop innovation

strategies within the private healthcare sector.

1.6.Objectives of the study
The objectives of this thesis include:

e Identifying and exploring the technology, organisation, and environment
(TOE) barriers related to the adoption of EHRs within the Australian private
healthcare sector;

¢ |dentifying what kinds of innovation capabilities are best suited for assessing
digital healthcare technology adoption. The thesis broadens scholarly
understanding related to how contexts of technology, organization, and
environment are informed by the stages of innovation, knowledge stocks
(KSs) and learning flows (LFs) with implications for health policy settings;

e Understanding and assessing which innovation model characteristics and
innovation strategies are more germane and help to better inform the EHR

adoption process as well as successful implementation.



1.7.Research questions
To explore the research objectives, the following research questions were

developed:

Study 1:
RQ 1: What are the factors influencing the adoption of EHRs in the private

healthcare sector?

Study 2:

RQ2: What are the integrating features for adopting EHRs medical processes
and clinical measures within the private healthcare sector in the light of TOE
barriers and existing healthcare policy settings?

RQ3: How can TOE and innovation theory related to the private hospital
context be broadened when innovation, knowledge, and learning capabilities

are better integrated?

Study 3:

RQ4: What are the facilitating factors influencing the adoption of EHRs within
the Australian private healthcare sector?

RQ5: What innovation strategies are required to mitigate adoption-related

organizational IT problems?

1.8.Other significant factors of the research

This thesis is seeking to make a significant contribution to the literature by
investigating factors influencing the adoption of EHRs within the Australian private
healthcare context. The result of the thesis is expected to attract the attention of
Government bodies, IT professionals, designers of applications and desktop systems,
decision-makers, policymakers, providers of healthcare, and investigators interested
in e-health to improve EHRs adoption success including healthcare outcomes more
generally. This research involves different users of health information technology. The
EHRs system is utilised in the investigation to discover the adoption factors connected
to health caregivers. Moreover, this study qualitatively assesses perceptions of

healthcare providers about the facilitators of, and barriers to, the EHR adoption



process. The results of the thesis are expected to broaden and extend previous
studies and to provide more detail and in-depth understanding of EHRs adoption from
a user’s perspective. The thesis explores how stakeholders in the healthcare domain
are required to work jointly to achieve innovation success, with implications for senior
managers as well as supporting policies and standards concerning the improvement
of patient safety, techniques of documentation and standards of communication.



CHAPTER 2: LITERATURE REVIEW

2.1. Overview

In relation to electronic healthcare records, the first part of the chapter builds
on Chapter 1 through definition and meaning, significance and benefits, and overall
importance by providing a systematic literature review of the extant literature of
electronic healthcare records within the Australian healthcare context. The latter part
of Section 2 outlines the first of three papers based on the topic that have been

submitted for publication.

2.2.Definitions of EHRs

The meaning and conception of EHRs range from storing and managing
patients’ records in a single healthcare setting to a more complicated system that is
able to store, manage and share data among multiple health care settings (Handler et
al., 2003). Spiranovic et al. (2016) defined EHRs as a set of functions that helps to
provide safe and secure services in digital format to patients. These functions are
computerised medical records, electronic medical records, clinical data, personal
health records, and computerised patient records. However, this definition does not
include health provider elements such as physicians or hospitals and other healthcare
settings. Ajami and Bagheri-Tadi (2013) described EHRs as computerised medical
information systems with the ability to gather, save and present patient information.
Nevertheless, this definition does not address the intended users of the system in a
specific manner. Scholars define EHRs as a system that links all health components
and contains the minimum functions of EHRs where patient data is stored in a digital
format that can be saved, swapped securely and shared between healthcare settings
(Hayrinen et al., 2008, Black et al., 2011).

2.3.The significance of electronic healthcare records for patients

Patients have become accustomed to witnessing their healthcare providers
inputting notes into a computer during their appointments. The transition from paper-
based to digital systems has been more prolonged for the healthcare sector compared
to other industries (Tsai et al., 2020). The situation of healthcare with and without
EHRs is much different in terms of the level of patient care. For example, in the US,

medical errors are the one of the main causes of 55,000 per year avoidable deaths

10



resulting from poor communication such as unclear handwriting, missing medical and
imprecise records (Sanderson et al. 2004). Also, studies suggest that up to 15% of
prescriptions have been found to include errors while 3.7% of these were related to
missing medical records (De Feijter et al. 2012). In a study of the quality of Australian
health care, a population depending on research modelled on the Harvard study,
researchers reviewed 14,179 admissions’ medical records to 28 caregivers in South
Australia and New South Wales in 1995 (Wilson et al. 1995). Here, 16.6% of
admissions related to a negative event, leading to permanent disability in 13.7% of
patients. Out of these, deaths accounted for 4.9% while 51% of negative experiences
could have been avoidable (Weingart et al. 2000). Also, in Australia, studies have
found that 19% of medical errors occurred due to a lack of information while nearly
30% were related to unplanned health caregiver admission errors. Out of these, nearly
13% of health caregiver consultation was related to missing information (Xu et al.
2013). Integrating insights from innovation, knowledge, learning, and information
technology in this thesis represents a significant breakthrough to existing EHRs

knowledge, by helping to improve the quality of healthcare more generally.

2.4.Benefits of EHRs
EHRs and its ability to electronically share health information can help to

provide advanced quality and safer care for patients while creating tangible
improvements for healthcare providers. EHRs enable healthcare providers to offer
better quality care for patients and to deliver improved health care by:

v Providing precise, up-to-date information about patients at the point of care.

v' Permitting fast access to records of the patient for more coordinated efficient

care.

v' Securely distributing electronic information with patients and relevant
clinicians
Helping clinicians to treat patients more effectively, lessening medical errors.
Improving a communication and interaction between provider and patient.
Enabling secure and more trusted prescribing.
Helping enhance readable and streamlined coding and billing.
Promoting privacy and security of patient information.

Helping healthcare providers develop work-life balance and productivity

AR N N N N SR

Enabling healthcare providers to meet their business aims.
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Decreasing costs through diminished paperwork, lowered duplication of
testing, and improved

2.5.Adoption contexts

The term technology adoption refers to the acceptance, integration, and use of
new technology in society (Salahshour Rad et al., 2018). Rogers (1995) defined
technology adoption as a decision of an individual or organisation to take advantage
of a new innovation. The technology adoption procedure breaks the adoption process
into a number of stages which is discussed in more detail in Section 3, usually
classified by the groups of people who use the technology (Boothby, et al. 2010).
Although the adoption of EHRs is not a new idea, processes of adoption remain slow
among all providers from small care settings to their much larger counterparts
(Palabindala, et al. 2016).

Notably how Australia compares to other countries in relation to EHRs adoption
success. One examples of this affair is the Vista system of Health Service in India,
which showed that most physicians viewed its use positively and were willing to use it
frequently. (Sequist et al., 2007). Some African countries such as Haiti (Fraser et al.,
2004), and Peru (Fraser et al., 2006) have used the open source enterprise electronic
medical record system platform system (OPENMRS). In Kenya, the productivity of
staff was improved and patient waiting times were reduced after the Mosoriot Medical
Record System was introduced (Rotich et al., 2003). In New Zealand, the rate of
physicians using EHR systems has reached up to 80%. New Zealand accordingly has
one of the highest levels of use of EHRs (Protti et al., 2008). By law, in New Zealand,
all doctors have to capture data and submit their claims electronically. This system
has succeeded because the government of New Zealand also invested in education
to support the protection of patient confidentiality and to promote the advantages and

development of EHRs to increase the quality of health care (Grant, 2012).

In the United Kingdom, the National Health Service (NHS) set a target in 1998
to have EMRs implemented in all its administrations by 2005 where 3% of
administrations had achieved the target by 2002 (Hoeksma, 2002, Miller et al., 2005).
Issues related to costs and standards were the cause of this low rate (Wanless, 2002).
For this reason, the government assigned £2.3bn for a new national programme for
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information technology (NPflIT) (No-auther, 2002). However, the NPfIT has faced
challenges in it is implementation (Hebert 1998). The plan to proceed towards EHRs
has not reached the anticipated levels as a significant variance can be noticed in the
program’s progress. For example notable progress occurred in London while the
progress was not going well in the different cities areas such as in the East, Midlands
and North areas of London (Erstad, 2003, Labkoff and Yasnoff, 2007). In the context
of the UK, specifically London, the implementation of EHRs has seen varying degrees
of success. According to a study by the National Audit Office (NAO) in 2019, the
implementation of EHR systems in the National Health Service (NHS) has faced
significant challenges, with only 25% of NHS trusts fully meeting their digital goals.
The NHS study highlights that despite substantial investment in digital infrastructure,
many hospitals continue to struggle with interoperability, data integration, and user

acceptance, which are crucial for the effective functioning of EHR systems.

In Australia, HealthConnect was founded by The National Electronic Health
Records Taskforce in 2000 to gather and save health information and to develop the
efficiency of health care using computerised information. The government founded
experimental sites in different places in the country to test HealthConnect’s
effectiveness and to see what could be learned from electronic trials. The Federal
Enterprise Architecture Framework was designed to ensure privacy, security, control
of access, control of data, application and technology which underscored the policies
and standards for EHRs (Al-aswad et al., 2013). Australia has established a national
Personally Controlled Electronic Health Record (PCEHR) system for all Australians.
The Government financed up to $466.7 million for the PCEHR system, while the plan
was to allow all Australians to be registered in the system online from 2012-13
onwards. An outline of procedures was released to motivate informed discussion
between government and stakeholders concerning design, build, characteristics and
implementation of the PCEHR. From an adoption perspective, over sixty percent of
General practitioners in Australia are linked to the PCEHR. National EHRs permeation
in 2012 was estimated at sixty six percent for both ambulatory settings and hospitals.
Eighty percent of the bed base in New South Wales hospitals have EHR functions in

more recent times (Mossialos et al., 2015).
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Significantly that there are many concerns in the area of EHRs adoption and
that it is necessary to pay more attention to factors that influence the EHR adoption
process such as privacy, financial, organisational, ethics and other factors as outlined
by health scholars (Bernat, 2013, Ozair et al., 2015). An understanding of the different
contexts, and past and current challenges facing EHRs adoption can be used as a
basis to guide current decision makers in establishing adoption strategies going

forward.

2.6.Adoption models and theories

While the global adoption of EHRSs has escalated over the past three decades,
this adoption has not been without its challenges. These challenges frequently stem
from the absence of a structured and holistic methodology for implementing EHR
systems (Oliveira & Martins, 2010). The deployment of EHRs necessitates a
comprehensive evaluation of all facets of a healthcare organization, encompassing
technological resources, human capital, and the broader organizational structure and
culture, as well as the interrelationships among these elements (Marques, Oliveira,
Dias & Martins, 2011). Furthermore, successful EHRs implementation, which is
effectively the introduction of novel information technologies, also demands
proficiency in change management and a deep understanding of the dynamics

between new technologies and human behaviour.

Given the pervasive incorporation of information technology (IT) globally,
numerous studies have employed various theoretical frameworks to facilitate the
effective adoption of innovative IT systems (Oliveira & Martins, 2010). Since EHRs are
predicated on developed IT, the literature on IT adoption models is exceptionally
relevant to the problem setting of this thesis. This thesis adopted several widespread
theories/models that are used in IT system applications including the Diffusion of
Innovation (DOI) model, the Technology Acceptance Model (TAM), and the
Technology, Organization, and Environment (TOE) framework. For example, the DOI
model explores the mechanisms by which new technologies are adopted and
successfully implemented, analysing the factors that influence organizational decision
makers to adopt or reject a new IT innovation system (Oliveira & Martins, 2010).
Despite its application across various fields, the DOI theory is sometimes viewed as
limited due to its narrow scope, primarily promoting adoption behaviours without

14



considering the prevention of undesirable behaviours or acknowledging the significant
environmental constraints that occur in less developed nations (MacVaugh &
Schiavone, 2010).

Conversely, TAM, developed by Davis (1989), places greater scrutiny on user
behaviour and responses towards new computer systems (Morton, 2008). It posits that
system adoption and utilization are influenced by user perceptions of the system's
utility and its potential to enhance work efficiency and quality (Morton, 2008). TAM has
been extensively cited and employed in research investigating attitudes towards new
technologies (Chuttur, 2009). However, despite its wide usage, TAM has been
critiqued for its reliance on subjective theories and its lack of empirical assessment of
actual versus reported system use (Bagozzi, 2007; Chuttur, 2009). Critics argue that
it insufficiently addresses the technological and organizational dimensions critical to
EHRs implementation, focusing predominantly on user acceptance (Shroff etal., 2011,
Chuttur, 2009).

In contrast, the TOE framework delineates three contexts—technological,
organizational, and environmental—that influence IT system implementation
(Tornatzky & Fleischer, 1990). This framework which has been applied in numerous
international studies across different sectors including healthcare, offers a robust
model to understand, implement, and evaluate information systems adoption success
(Liu, 2011). Due to its comprehensive scope and demonstrated effectiveness, the TOE
framework is selected as an appropriate framework for assessing a number of EHRs
barriers that need to be considered by innovation adopters tied to the specific needs
of Australian private hospitals. While criticisms have been noted when applying the
singular features of IT models, the thesis explores why the integration of DOI, TAM,
and TOE offer a more robust lens by which to investigate EHRs adoption success.

2.7.Levels and processes of innovation adoption

In technology adoption and information systems research, scholars have often
explored the adoption process at three levels: individual (Venkatesh, et al. 2003),
organisational level (Fichman and Kemerer 1997), and group level (Sambamurthy and
Chin, 1994). In the context of organizational adoption, there are two main stages:
initiation and implementation (Frambach and Schillewaert, 2002). The adoption
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decision takes place between the initiation and implementation stages. During the
initiation stage, the organization becomes aware of the innovation, forms an attitude
towards it, and evaluates the new product (Pichlak, 2016). This stage includes
awareness, consideration, and intention sub-stages. In the implementation stage, the
organization decides to purchase and use the innovation (Huda et al., 2021). However,
organizational adoption decision marks only the beginning of implementation and the
subsequent acceptance or assimilation within the organization becomes crucial
(Pichlak, 2016, Huda et al., 2021). From the supplier's perspective, the innovation
process is deemed successful only when the innovation is accepted and integrated
into the organization, and the target adopters demonstrate commitment by continuing

to use the product over time (Oliveira and Martins, 2011).

The technology adoption process involves several innovation stages before full
implementation. One crucial factor is individuals' readiness for change, which must be
addressed prior to the acceptance and integration of new IT innovations into practice
(Rogers, 2002, Kim et al.,, 2017). Here, employees and stakeholders need to be
convinced about the direct benefits of the change (Ajzen, 1991). Second, scholars
suggest that supportive organisational policies, processes and systems are likewise
very important for adoption success (Lewicka, 2011). Organisations need to support
employees by providing training (Al-Gahtani and King, 1999), incentives
(Bhattacherjee, 1998) and managerial support (Lewis et al., 2003) inter alia of other
support mechanisms. Perceptions by decision makers that a new innovation will be
useful as well as the degree to which the technology is easy to use is also important
(Oliveira and Martins, 2010, Davis et al., 1989). Perceived usefulness for instance
means the degree to which an individual believes that using a specific system would
increase job performance (Davis, 1989), while ease of use helps decision makers to
decide if the technology to be adopted is the right fit and easy to use (Morton, 2008,
Venkatesh, 2000).

Moreover, the social environment is important. Social influence is the degree
that individuals in a certain group can influence others about adoption benefits
(Talukder and Quazi 2011). Fishbein and Ajzen (1977) suggest that normative beliefs
about the suitability of innovation adoption forms the basis of adoption attitudes, such

that social pressure through peers in a social network will influence the innovation
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process (Igbaria, et al. 1996). Consequently, it is important for organisations to
comprehend the processes shaping new innovation adoption decisions. The levels
and processes related to new technology adoption decisions are outlined and

explained in more detail in Section 3 and 4.

2.8.The initial proposed model of EHRs adoption

This sub section now introduces paper 1 which was the first paper submitted
for publication from this thesis. Paper 1 comprised a systematic literature review and
a classification framework of the factors influencing the adoption of EHRs within the
Australian Private Healthcare system. Systematic literature reviews (SLRS) represent
a thorough investigation of relevant literature to detect, appraise and understand all
available research relevant to particular research questions, or the phenomenon being
addressed (Ali et al., 2022). SLRs have been used in the medical sector in the field of
software engineering (Kitchenham, 2004) and in information systems research (Okoli,
& Schabram, 2010). The significance of the SLR procedure is to ensure that a literature
has been reviewed in a systematic and comprehensive manner. The most common
reasons for conducting SLRs within a field of study include: 1) to sum up the current
evidence related to a topic being addressed, 2) to identify gaps in knowledge, and 3)
to deliver a model or framework to support current and future study (Kitchenham &
Charters, 2007). The time and effort involved is one of the disadvantages of the SLR
process. However, among the advantages includes reducing the likelihood of bias and
the comprehensive manner in which a phenomenon is explored (Kitchenham &
Charters, 2007, McDonagh 2013).
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CHAPTER 3: PAPER 1
A SYSTEMATIC LITERATURE REVIEW OF DIGITAL
HEALTH RECORDS ADOPTION IN THE AUSTRALIAN
HEALTHCARE SECTOR

3.1.Introduction

The quality of healthcare delivery is complicatedly linked to the effective
management EHRs, which have become increasingly widespread in healthcare
settings worldwide. Despite the evident benefits of EHRS, challenges persist in their
successful adoption and implementation within the healthcare sector. This study
focuses on explaining the role of technological, organizational, and environmental
factors that are fundamental in facilitating and enhancing the adoption process of
EHRs. Specifically conducted within the healthcare sector in Australia, this research
aims to contribute significantly to the scholarly understanding of EHRs adoption

processes in this context.

By conducting a systematic literature review, this study identifies barriers to
adoption and classifies key innovation adoption factors that healthcare leaders must
consider for successful implementation. While previous studies in Australia have
primarily focused on user perspectives and personal health records, this systematic
review delves into the digital adoption process of EHRs within Australian hospitals
offering insights that are crucial for healthcare leaders navigating the complexities of
implementing EHR systems .

Through the lens of the Technology-Organization-Environment (TOE)
framework, this research seeks to provide a comprehensive analysis of the factors
influencing the adoption of EHRs within Australian hospitals. By integrating this
framework into the systematic literature review process, the study aims to uncover
emerging TOE factors and digital issues that inform the EHRs adoption process. This
research not only aims to fill existing knowledge gaps but also to contribute to the
development of strategies that can enhance the successful adoption of EHRS in

healthcare settings. This study sets out to address Research Question 1: Which
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emerging TOE factors and underlying EHRs digital issues best inform the EHRs digital
adoption process within Australian hospitals? By synthesizing existing literature and
applying the TOE framework, this research endeavours to shed light on critical factors
that influence the adoption of EHR systems, ultimately contributing to a more informed

approach to digital innovation in healthcare delivery.

3.2.The paper
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Abstract:

In today's digital age, electronic healthcare records (EHRs) have become a significant source
of digital innovation in the public and private healtheare sector. EHRs reduce the reliance on
legacy paper records and enhance the effectiveness of care through automated information
transler. The quality of healthcare delivery moreover depends significantly on the effective
managenient of EIIRs. Despite its obvious benefits, multiple concerns have arisen in relation
to the successful adoption and implementation of digital records in the sector. In this context,
the study highlights the role of the technelogy. organizational and environmental factors most
likely to facilitate and enhance the adoption process of EHRs. The study makes a major
contribution to scholarly understanding ol the EHRs adoption process within the healtheare
sector within Australia. Using a svstematic literature review, the study identifies the barriers
to adoption. It also classifies the most important innovation adoption factors that healthcare
leaders must carcfully consider for successful adoption. While previous studies within the
Australian context have mainly focused on user, personal and my health records, this is the first
systemalic review study to explore the TOE digital EHRs adoption process within Australian
hospitals which have important and far-reaching consequences for health care leaders.

Keywords: Elcotronic health record, Implementation, Health scctor, EHRs, Australian
Iealthcare Sector
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1. Introduction

In recent years, the adoption of Electronic Health Records (EHRs) has escalated globally, with
a growing number of hospitals implementing these svstems. Digital initiatives in countries such
as Australia, UUSA, and the United Kingdom have been driven by government mandates and
financial incentives |1]. These initiatives are motivated by the promise of improved integration
and accessibility of patient data, the need to enhance efficiency and cost-effectiveness, and the
necessity to manage an increasingly complex and rapidly changing healthcare landscape[2] .
EHR systems vary widely and refer to a range of electronic information used in healtheare.
Thev can be implemented within individual organizations as interoperable systems across
affiliated healthcare umts, regionally, or on a national scale [3]. Healthcare entities that utilize
ElIRs include hospitals, pharmacies, general practitioner clinics, and other healthcare
providers [4].

The adoption of hospital-wide EHRs systems is a complex endeavor, influenced by numerous
lactors mmvolving lnancial resources, culture, quality of staff, skills and competencies, and
organizational infrastructure [3]. Iimplementing new technology in healtheare providers present
significant challenges because of the complication of data, concerns about security and
confidentiality, and lack of perception about the advantages of new technology innovations
such as EHRs [6]. The sector has multiple clinical and best practice aims that need to cater for
medical prolessionals, complex and varied medical structures and processes, and high levels
of medical knowledge and independence [7]. These distinctive characteristics highlight the
need for focused studies within Australia that identify and broaden previous findings within
the EHRs context.

The current study focuses on the implementation of EHRs utilizing the technology,
organization, and environment (TOE) framework [8], that enables researchers to categorize a
range of organizational factors to appropriately understand planned digital change. The
framework 1s commonly used in organizational case studies and healthcare innovation research
[9].. and is thus useful in better comprehending EITRs implementation efforts. It helps for
instanee to underpin the SLR process by facilitating the inclusion of diverse themes from
sclected articles [10], as well as enabling rescarchers to broadly understand the emerging issues
of the technology adoption process [11]. The technological dimension for example enables a
more [ine-grained analysis ol the complexily, compatibilily. and relative advantage of
technology adoption [12], while the organizational dimension shifts attention to the internal
factors. These might include for example in the organizational context such things as size,
structure, culture, and strategic resources |13]. The environmental dimension by comparison
considers other external factors such as regulatory policies, competitive pressure, and the
overall size of lechnological infrastructure requirements [14].

There is no evidence indicating that comprehensive reviews have been conducted to examine
the literature on EHR implementation within the Australian hospital context. A swmdy by de
Mesquita and Edwards [13], centred on user perspectives within a national Afy [Teaith Record
conlexl. Studies by Al Ani. et al. [16] and Yan, et al. [17], focused on a dillerent sets of health
objectives, Other converging studies have explored different aspects of e-health [11], yet have
stopped short in exploring how digital records and innovation adoption occur within Australian
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hospitals. Mostly, studies have involved broader contexts such as small clinics and national or
regional EHRs initiatives. This systematic literature review (SLR) by comparison fills this
knowledge gap by contributing a more focused and detailed analysis of the existing body of
knowledge in this area.

Navigating the difficulties of EHRs implementation in hospitals requires a comprehensive
understanding of existing knowledge of the EHRs innovation adoption process [5]. This
research aims to identify, classify, and analyse the findings of the extant literature concerning
the implementation of EHRs digital innovation. Increased knowledge of the factors and barriers
of EHRs digital adoption potentially enhances the literature related to the underlying patterns
and complicated relationships that exist. Moreover, extant research suggests that strategies that
provide solutions to these issues are increasingly required [18]. This study accordingly
identifies and elaborates on what these complicated relationships and underlying patterns look
like and how they influence the EHRs adoption process. In sum, the discussions culminate in
an overall research question to be explored as follows:

Research Question 1: Which emerging TOE factors and underlying EHRs digital issues best
inform the EHRs digital adoption process within Australian hospitals?

Taken together, the integration of TOE within the SLR process is expected to facilitate a
comprehensive understanding of the emerging EHR issues for determining adoption success.
First, the study outlines and explains the SLR methodology process. Second, we position the
emerging themes within the TOE framework to gain a broader understanding of the relevant
EHRs factors and facilitators for digital adoption. We then illustrate the emerging conceptual
framework followed by a discussion of the study’s contribution to knowledge and relevant
literature.

2. Methodology

2.1 Search Strategy

The researchers conducted a comprehensive investigation into the factors influencing the
adoption of Electronic Health Records (EHRS). The initial search utilized terms and keywords
derived from the research question, which facilitated the identification of additional relevant
keywords. This process led to the formulation of search strings. Table 1 below illustrates the
Search Strategy used in this review.

Table 1 Search Strategy

Element Description

Databases to be ScienceDirect, Google Scholar, PubMed

Searched

Search Period 2008 to 2024

Primary Keywords "Electronic Health Record" OR "EHR", "Electronic Medical Record" OR "EMR",
"Electronic Patient Record" OR "EPR", "Personal Health Record” OR "PHR", "Electronic
Healthcare Record”

Secondary Keywords " Adoption", "Implementation”, "Factors", "Determinants”, "Barriers", "Facilitators"

Combination of 1. "Electronic Health Record"” AND ("Adoption" OR "Implementation” OR "Factors” OR

Keywords "Determinants" OR "Barriers” OR "Facilitators™")

2. "Electronic Medical Record” AND ("Adoption” OR "Implementation” OR "Factors” OR
"Determinants” OR "Barriers" OR "Facilitators™)

3. "Electronic Patient Record" AND ("Adoption" OR "Implementation” OR "Factors” OR
"Determinants” OR "Barriers" OR "Facilitators™)
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4. "Personal Health Record" AND ("Adoption" OR "Implementation” OR "Factors” OR
"Determinants” OR "Barriers" OR "Facilitators")

Search Filters Language: English.
Publication Type: 1. Academic journals, 2.Academic and professional conferences, 3.
Theses and Dissertations, 4.Reviews, 5. Books and Book Chapters, 6. Conference abstracts,
7. Reports.

Access: Full-text available

Search Strategy Steps L. Identify Initial Search Terms. 2. Conduct Preliminary Searches. 3. Formulate Search
Strings. 4. Apply Search Filters. 5. Perform Database Searches.
6. Compile and Organize Results.

2.2 Results of initial search.

The initial search used three major databases: ScienceDirect, Google Scholar, and PubMed.
The search conducted in ScienceDirect yielded 94 Australian studies relevant to the
implementation and adoption of EHRs. Google Scholar produced 65 studies on the same topic,
reflecting a broader but slightly less focused range of publications. PubMed, known for its
extensive collection of biomedical literature, returned 117 studies, indicating a substantial
amount of research available in this area. These initial results highlight the significant body of
literature across various databases, providing a solid foundation for a comprehensive
systematic literature review on EHRs.

2.3 The criteria of Inclusion / Exclusion

Inclusion and exclusion criteria were pre-defined characteristics that determined the eligibility
of a study for inclusion [19]. For this research, studies needed to meet the following criteria:
challenges associated with EHR adoption, factors that facilitate or hinder the adoption of EHRs
applications in healthcare environments, and studies addressing the Australian environment.
Only studies published between 2009 and 2024 were included. All studies needed to be in
English. Similarly, all studies that did not relate to the research question or those not linked to
the adoption or implementation of EHRs were excluded. Moreover, studies that examined
other scientific healthcare aspects were not included.

2.4 Assessing the Quality of Studies

Quality assessment involved evaluating the quality of potential primary studies through full-
text analysis [20]. All included studies were assessed using a quality checklist; comprehensive
documentation of all decisions was made during this process to ensure transparency in the SLR
process. Kitchenham [21] proposed a checklist of quality criteria. A modified version of this
checklist is presented in Table 2. The checklist operated as follows: A score of 1 was assigned
to an element if the criterion was met. A score of 0 was assigned if the criterion was not met.
The threshold score that a primary study must achieve was 3. Any study scoring less than 3
was excluded from the review.
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Table 2 Quality assessment checklist Criteria

Aspect Description
Study Aim The study's objectives are clearly outlined.
Research Question The research question is precisely stated.
Data Collection Methods The data collection methods are detailed.
EHR Adoption Issues Issues surrounding EHRs adoption are discussed.
Context The context specific to Australia is considered.

Before the quality assessment checklist was applied, seventy five studies were included in
the review. Using Table 2 as a basis to determine the quality of articles, forty six studies were
retained for analysis and data extraction (see Table 3).

Table 3 Quality assessment checklist

Study Is the aim of the Is research Are the Are EHRs Is
study obviously question methods of adoption Australia -
defined obviously data collection issues context ‘E
specified explained addressed addressed | =
(Tha, 2008) 1 1 1 1 1 5
(Aarts, 2009) 1 1 1 1 1 5
(Saleh, 2009) 1 1 1 1 1 5
(Deutsch, 2010) 1 1 1 1 1 5
(Moxey, 2010) 1 1 1 1 1 5
(McGinn, 2011 ) 1 1 1 1 1 5
(Morrison, 2011) 1 1 1 1 1 5
(Showell, 2011) 1 1 1 1 1 5
(Cripps, 2012) 1 1 1 1 1 5
(Cripps, 2012) 1 1 1 1 1 5
(Foster, 2013) 1 1 1 1 1 5
(Grunwell, 2013) 1 1 1 1 1 5
(Pearce, 2013) 1 1 1 1 1 5
(Tavakoli, 2013 ) 1 1 1 1 1 5
(Wang, 2013) 1 1 1 0 1 4
(Xu, 2013) 1 1 1 1 1 5
(Abbott, 2014) 1 1 1 1 1 5
(Andrews, 2014) 1 1 1 1 1 5
(Garrety, 2014 ) 1 1 1 1 1 5
(Knight, 2014) 1 1 1 1 1 5
(Pearce, 2014) 1 1 1 1 1 5
(Bailie, 2015) 1 1 1 1 1 5
(Safdari, 2015 ) 1 1 1 1 1 5
(Standing, 2015) 1 1 1 1 1 5
(Zhang, 2015) 1 1 1 1 1 5
(Baysari, 2016) 1 1 1 1 1 5
(Liaw, 2016) 1 1 1 1 1 5
(Mitchell, 2016 ) 1 1 1 1 1 5
(Ross, 2016) 1 1 1 1 1 5
(Alan, 2017) 1 1 1 1 1 5
(Almond, 2017) 1 1 1 1 1 5
(Bidargaddi, 2017) 1 1 1 1 1 5
(HARDIE, 2017) 1 1 1 1 1 5
(Liaw, 2017) 1 1 1 1 1 5
(Muhammad, 2018) 1 1 1 0 1 4
(Eden, 2019) 1 1 1 1 1 5
(Yu, 2020) 1 1 1 1 1 5
(Liu, 2020) 1 1 1 1 1 5
(Schwarz, 2020) 1 1 1 0 1 4
(Lloyd, 2021) 1 1 1 1 1 5



(Jedwab, 2022)
(Feely, 2023)
(Singh, 2023)
(Ng, 2023)
(Lloyd, 2023 )
(Hareem, 2024)
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2.5 Selection process of research

e
L L

All initially selected studies underwent a series of iterative steps to make sure their relevance
to the area of the systematic literature review as outlined in Table 4.

Table 4 Inclusion Procedure

of included research

Process O
Primary search 286
Eliminate duplicates 166
Screen tifles and abstracts 75
Apply quality assessment 46

58%
26.2%
16%

An exhaustive and rigorous process was conducted to identify studies for inclusion in the
review as detailed in Table 4. Following the application of all selection criteria, 46 studies
(Tables 3 and 4) were eventually included, representing 16% of the overall studies initially
selected. The process began with the removal of duplicate search results, reducing the initial
286 studies to 166, meaning 58% of studies were retained at this stage. Subsequently, titles and
abstracts were screened to exclude studies irrelevant to EHRs adoption, resulting in 73 studies
remaining, which is 26.2% of the total results. Following this, inclusion/exclusion criteria and
quality assessments were applied which excluded an additional 29 studies. In sum, 46 studies
representing 16% of the initial research results were deemed eligible for review after the
application of the quality assessment checklist. Figure 1 illustrates the phases.
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ScienceDirect: Google scholar: PubMed:
94 potentially relevant 75 potentially relevant 117 potentially relevant
articles articles articles
Total of 286 potentially

relevant articles

Remove duplicates

166 articles potentially
relevant

120

Titles and abstracts

75 articles potentially

relevant

screening 91

Apply quality

Total of 46 included
studied

assessment 29

Figure 1 Selection procedure

2.6 Documenting the Search Strategy

To ensure precise reporting and to enable future researchers to replicate the strategy and quality
assessment applied, systematic reviews require comprehensive documentation of the search
strategy [22]. In this study, the search strategy was methodically informed and detailed by
organizing article characteristics such as name of the author , study title, year, database used,

and Journal name (Table 3).

Table 5 List of included studies

Authors
Jha et al.

Aarts & Koppel

Saleh & Buigess

Deutsch et al.

Moxey et al.

Study Title

The use of health information technology
across seven nations

Implementation of computerized physician
order entry in seven countries

Factors impacting the adoption and use of ICT
in the Malaysian SME sector

Critical areas of national electronic health
record programs

Computerized clinical decision support for
prescribing: provision does not guarantee
uptake

Year ?j;s:;:: Journal Name
2008 PubMed International Journal of
Medical Informatics
2009 PubMed Health Affairs
2009 Google Electronic Journal of
Scholar Information Systems
Evaluation
2010 PubMed Journal of Medical
Systems
2010 Google Journal of the American
Scholar Medical Informatics
Association

27



MeGinn etal.

Morrison et al.

Showell

Cripps &
Standing
Cripps et al.
Foster & Lejins
Grunwell et al.

Pearce et al.

Tavakoli et al.

Wang et al.

Xuetal.
Abbott et al.

Andrews et al.

Garrety et al.

Knight et al.

Pearce &
Bainbridge

Bailie et al.

Safdari et al.

Standing &
Cripps

Zhang et al.

Baysari et al.

Liaw etal.

Mitchell &
Andrew
Ross etal.

Comparison of user groups' perspectives of
barriers and facilitators to implementing
electronic health records: a systematic review
Understanding contrasting approaches to
nationwide implementations of electronic
health record systems: England, the USA and
Australia

Citizens, patients and policy: a challenge for
Australia's national electronic health record
Building patient trust in electronic health
records

An exploratory study of the implementation of
electronic health records in two countries
E-health security Australia: The solution lies
with frameworks and standards

Improving usefulness of E-health systems; the
role of understanding end-user perceptions
The computerized medical record as a tool for
clinical governance in Australian primary care

Patient access to electronic health record: A
comparative study on laws, policies, and
procedures in selected countries

Description and comparison of quality of
electronic versus paper-based nursing care
plan in Australian aged care homes
Implementation of e-health record systems in
Australia

Complexity and the science of implementation
in health IT

The Australian general public's perceptions of
having a personally controlled electronic
health record (PCEHR)

National electronic health records and digital
disruption: The case of the Australian
Personally Controlled Electronic Health
Record

The eCollaborative; using a quality
improvement collaborative to implement the
National eHealth Record System in Australian
primary care practices

A personally controlled electronic health
record for Australia

Consistency of denominator data in electronic
health records in Australian primary healthcare
services: enhancing data quality

Electronic health records: Critical success
factors in implementation

Critical success factors in the implementation
of electronic health records: a two-case
comparison

Using diffusion of innovation theory to
understand the determinants of health
technology adoption: a case study in China
Implementation of electronic medication
management systems in hospitals: a literature
review of the advantages and disadvantages
Optimising the use of EHR data to improve
health care and knowledge discovery
National E-Health Transition Authority Ltd.
Evolution of eHealth in Australia

Factors that influence the implementation of e-
health: a systematic review of systematic
reviews (an update)

2011

2011

2011

2012

2012

2013

2013

2013

2013

2013

2013

2014

2014

2014

2014

2014

2015

2015

2015

2015

2016

2016

2016

2016

Google
Scholar

Google
Scholar
PubMed
Google

Scholar
Google

Scholar
Google

Scholar
Google

Scholar
PubMed

PubMed

ScienceDirect

Google
Scholar
ScienceDirect

PubMed

PubMed

PubMed

PubMed

PubMed

PubMed
ScienceDirect
PubMed
Google
Scholar
PubMed
Google

Scholar
PubMed

BMC Medicine

BMC Health Services
Research

Health Information
Management Journal
The Electronic Journal of
Health Informatics
International Journal of
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Alan Adoption of Electronic Health Record System | 2017 PubMed BMC Health Services
in Commumity-Based Physiotherapy Clinies Research

Almond et al. An Approach for Enhancing Adoption, Use 2017 PubMed Studies in Health
and Utility of Shared Digital Health Records Technology and
in Rural Australian Communities Informatics

Bidargaddi Learning from development of a third-party 2017 Google International Journal of
patient-oriented application using national Scholar Medical Informatics
PHR system

Hardie et al. User acceptance of electronic medication 2017 Google Journal of the American
management systems in pediatric settings Scholar Medical Informatics

Association

Liaw etal. Informatics capability maturity in general 2017 PubMed BMC Family Practice
practice: A new approach

Muhammad & Cnitical Issues in Implementing and Adopting 2018 PubMed Journal of Medical

Wickramasinghe | National Electronic Health Records: A Case Internet Research
Study of Australia’s My Health Record

Edenetal. Digitising an Australian hospital: qualitative 2019 Google Australian Health
analysis of staff-reported impacts Scholar Review

Liu & Edye Implementation of electronic health records 2020 PubMed Journal of Surgical
systems in surgical units; a review of the Research
literature

Schwarz et al. Perceptions of allied health staff on the 2020 Google Journal of Allied Health
implementation of an electronic medical Scholar
record: a qualitative analysis

Yuetal. The contribution of electronic health records to | 2020 Google Journal of the American
risk management in aged care Scholar Medical Informatics

Association

Lloyd et al. Comparative usability assessment of electronic | 2021 PubMed International Journal of
medical records; A cross-sectional survey Medical Informatics

Jedwab et al. Nurses' perceptions of electronic medical 2022 | ScienceDirect = International Journal of
records: a qualitative study Nursing Studies

Feely et al. Allied health professionals' experiences with 2023 | ScienceDirect | BMC Health Services
electronic medical record implementation in a Research
hospital setting: a qualitative study

Lloyd et al. Clinician perspectives on EMR usability: a 2023 Google Journal of the American
comparative analysis of medical and nursing Scholar Medical Informatics
professions Association

Ng etal. Digital health adoption and technology 2023 Google International Journal of
adoption in health improvement: a Scholar Medical Informatics
comparative study

Singh & Kumari | National culture influence on EHR adoption: A = 2023 PubMed Journal of Medical
comparative study of India and Australia Systems

Hareem et al. Pharmacy technology utilization: A 2024 PubMed International Journal of
comparative study of EHR and e-prescribing Pharmacy Practice

in Australian community pharmacies

2.7 Temporal distribution and evolution of included studies

The selected articles included a diverse collection of attributes particularly concerning their
publication years (Figure 2) which spanned from 2008 to 2024. The year 2008 provided first
evidence of the introduction of EHRs in Australia. This temporal range reflected the evolution
and sustained interest in EHRs over more than a decade. Out of these, there was a marked
increase in the number of studies published in the vears following 2010, peaking around 2013
and maintaining a relatively high volume of publications through the early 2020s. This pattern
suggested a growing recognition of the importance of EHRs in improving healthcare delivery
and a corresponding rise in scholarly investigation. The more recent years, particularly 2023
and 2024, also showed continued research activity, indicating ongoing advancements and
persistent challenges in the field. The articles' distribution by year highlighted the dynamic and
ever-evolving scene of EHRs research, with newer studies likely building upon the
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foundational work of carlier years, thus providing a broad and longitudinal perspective on the
subject.

Number of Studies by Year

~

w

Number of Studies

2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

Figure 2. Publications by year. Source: Author’s

2.8 Data Extraction

Data extraction entails the organized gathering of pertinent information from the studies that
are part of the review [23]. In our review, data extraction was carried out according to the
following steps: First, each included study was meticulously reviewed with data related to
factors that either impede or drive EHRs adoption being extracted from the results and
discussion sections. Second, four primary classifications of factors were established with each
classification representing distinct groups of sub-factors. Third, this phase involved reading
and coding each study, while concurrently identifying and categorizing factors into their
respective categories.

2.9 Data Synthesis

Data synthesis is the process of summarizing and aggregating the outcomes of primary research
studies included in this SLR [21]. A descriptive synthesis technique was employed due to the
qualitative nature of the study. Descriptive synthesis provides a well-established approach for
qualitative research, maintaining a clear and transparent linkage between the primary study
texts and their conclusions. Additionally, it facilitates the development of new concepts and
retains essential elements critical to the SLR process [24].

3. Results

The results of this study provide a comprehensive overview of various factors influencing the
adoption and implementation of Electronic Health Records (EHR) systems, categorized into
technological, organizational, environmental (TOE), and individual factors. The analysis -
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grounded in primary studies - offers a nuanced understanding of the multifaceted

considerations that stakeholders must navigate in the adoption process.

Electronic Health

Record
| I y I
Technological Organisational Environmental Individual

Factors Factors Factors Factors
Integrates with existing Administrative support Commercial Activities Technological
systems Staff Expertise and Market Dynamics Proficiency of Decision
Privacy Organization Culture and Competitive Matkers
Complication Organization Rules and Legal Technological
Reliability preparedness Frameworks Proficiency of users
Financial implication Strategic Planning Trust
Safety and Security Third-Party Expertise
Trialability Facilities and Systems

Figure 3 The conceptual framework

3.1. Technological Factors
The technological factors (Table 6) highlight seven primary factors and twenty-four sub-

of the country
Geographical Position
Sector Characteristics

factors. Financial implications emerged as the most frequently discussed factor covered in

47.8% of studies. This underscores the critical importance of cost considerations in technology

adoption decisions, particularly in resource-constrained environments [23-27]. Costs

associated with implementation, maintenance, and potential savings are critical in decision-

making processes emphasizing the need for a balanced cost-benefit analysis in EHRs adoption.
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Table 6: Technological Factors

The studies Covering rate
Key-factor Subsidiary-factors addressing the
factor
Integrates with | Compatibility, suitability of the technology for the tasks it 13 28%

existing systems | is intended to perform, Functional Suitability and how well
it fits within the current technological environment.
Privacy the protection of personal and sensitive information from 17 36.9%
unauthorized access and misuse ,privacy of individuals,
data confidentiality, the measures in place to ensure that
private information is kept secure.
Complication Complexity , the degree of difficulty associated with using 13 28%
and implementing a technology, technical complexities, the
effort required to facilitate its use, and how user-friendly or

simple the technology is.
Reliability Reliability, the technology's ability to operate under 12 26%
expected conditions , the technology's rebustness over
time.
Financial Financial implications associated with adopting and 22 47.8%
implications maintaining a technology ,initial implementation costs,

ongoing maintenance, training expenses, infrastructure
costs, and the potential cost savings the technology may

offer.
Safety and Security pertains to the measures and protocols in place to 14 30.4%
Security protect data and systems from breaches, threats, and

unauthorized access, concerns about data loss, privacy
1isks, and security of the technology.

Trialability The ease with which the technology can be trialed, 4 8.6%
effectiveness of trialability, suitability of trialability.

Privacy concerns, addressed in 36.9% of studies, are another significant factor. The increasing
attention to privacy issues reflects broader societal concerns about data security [27]. Privacy,
encompassing data protection and confidentiality is essential in building user trust and ensuring
compliance with regulatory requirements [27, 28]. Security was covered by 30.4% of the
studies and highlights the necessity of implementing comprehensive security protocols to
safeguard sensitive information and mitigate the risks associated with cyber threats [2, 29-31].

Compatibility and complexity which evaluate the ease of integration and user-friendliness of
technologies each covered 28% of studies. Compatibility with existing systems [30, 32, 33]
and the simplicity of technology use [28, 34, 35] are fundamental for smooth adoption and
minimizing user resistance. Reliability discussed in 26% of studies, underscores the importance
of technology's consistency and durability. Reliability is crucial for ensuring continuous
operation and maintaining user confidence particularly in sectors where technology failures
have significant consequences such as in the healthcare sector [31, 36-38].

Trialability was the least covered factor at 8.6%, indicating the importance of testing
technologies before full-scale implementation. Despite its low coverage, the literature
emphasized trialability as critical for reducing uncertainties and enhancing user acceptance [29,
30, 33]. The comprehensive analysis of technological factors reveals the diverse considerations
influencing the successful implementation and acceptance of new technologies. Future
research should continue exploring these factors in greater depth, primarily those less
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frequently addressed, to provide a more holistic understanding of technology adoption
dynamics.

3.2. Organizational Factors

Table 7 provides a detailed overview of various organizational factors impacting EHRs
adoption. Organizational culture emerged as the most extensively covered factor, with 52.1%
of studies focusing on training, skill development, and change adaptability. This significant
coverage underscores the critical role of organizational culture in shaping an organization's
ability to adapt, innovate, and succeed [31, 39, 40].

In 36.9% of studies, staff expertise highlights the importance of a knowledgeable and skilled
workforce in achieving organizational goals and driving performance [31, 39, 41].
Organization preparedness, involving IT assets, infrastructure, and technological expertise are
addressed in 39.1% of studies reflecting the strong recognition of the importance of being
prepared for technological advancements and operational changes [30, 41-43] .

In 19.5% of studies administrative support included IT leadership backing and senior
managerial support [30, 31, 41]. Although its coverage is relatively low, administrative support
facilitates organizational changes and innovations [28, 41]. Strategic planning, addressed in
21.7% of studies underscores the importance of guiding organizational actions and decision-
making through effective planning [41, 42].

Organization size including facility type and centralization is covered in 19.5% of studies [27,
30, 44]. Although it impacts various aspects of performance and structure, it receives less
research attention than other factors. Overall, the varying degrees of focus on different
organizational factors suggest potential areas for further research, with organizational culture
and preparedness receiving the most attention.

Table 7 Organizational Factors

Key-factor Subsidiary-factors The studies Covering rate
addressing the
factor
Administrative Administrative Methods, IT Leadership Backing, The 9 19.5%
support position of the executive authority, Interpretability and

Comprehensibility, Executive support, Involvement of
Senior Leadership, Leadership Commitment to
Tnnovation, Senior Managerial Support.
Staff Expertise Technical Proficiency, Organizational Procedures, 17 36.9%
Practical Knowledge, Innovation Potential, Workforce
Proficiency, In-House Knowledge, Personal Abilities
,Technical Ability, Prior Experience.
QOrganization Training and Skill Development, Absorptive Capacity, 24 52.1%
Culture receptivity of transformation, Change Adaptability,
Cooperative Efforts, Perspective towards the new
Technology, Conseciousness, Agility, Creativity.

Organization Organizational IT Assets, Facilitating Conditions, 18 39.1%
preparedness Infrastructure, Organizational Preparedness,
Technological Expertise, Resources, Enterprise Systems,
Anticipated Effort.
13
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Strategic Emphasis on Primary Skills, Service Quality, Service 10 21.7%
Planning Standards, Information Density, Maintain Excellence,

Define Business Needs, Successful Approach, End-User

Satisfaction, Organizational Plans

Organization size =~ Facility Type, Centralized Control, Organisational Scale, 9 19.5%
Organization Characteristics, Centralization,
Orgamnizational Framework, Leadership Hierarchy.

3.3. Environmental Factors

Environmental factors highlighted in Table 8 involve diverse considerations influencing EHRs
implementation. Rules and legal frameworks with a significant coverage rate of 41.3%
emphasize the central role of regulatory and legal aspects in facilitating EHRs adoption [28,
35, 45, 46]. A robust legal framework ensures data privacy, security, and compliance with
healthcare standards essential for successfully deploying and operating EHRs systems [27, 43,
47].

Trust is another critical factor with a coverage rate of 36.9% and involves sub-factors such as
data accuracy, privacy concerns, and the integrity of interactions between providers and users
[38, 39, 48]. Building trust is necessary for EHRs implementation as it directly affects user
acceptance and effective utilization of the system [42, 45]. Third-party expertise, with a
coverage rate of 26%, highlights the critical role of external support, including service provider
assistance and independent system assessments in successful EHR implementation [25, 39, 45,
49].

The country's facilities and systems were covered in 21.7% of studies including the overall
level of technology adoption e.g., standardization of Data, Telecommunications Services [27,
29], including government support [27, 50, 51]. These factors influenced the readiness and
capability of healthcare systems within Australia to implement EHRs effectively [52].
Geographical position and sector characteristics with lower % coverage rates of 8.6%, still play
a role in EHRs implementation by affecting the availability of resources and the readiness of
different healthcare sectors [29, 41, 50]. Sector characteristics moreover included the sector’s
readiness for adopting new initiatives [25, 46], change management strategies, the volume and
complexity of data [33, 34|, and patient population and care models [33, 51]. These factors
assessed how prepared the sector was for change, the effectiveness of change management
processes, the challenges in managing large and complex datasets, and the demographics and
health conditions of the patient population. Despite their importance, only four studies (8.6%)
specifically addressed these sector characteristics, indicating a relatively lower focus compared
to other factors like rules and legal frameworks or trust. This suggests that while sector
characteristics are critical for tailoring interventions and improvements to the sector's specific
needs, they are less frequently studied or reported in the literature.
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Table 8 Environmental factors

The studies Covering
Key-factor Subsidiary-factors addressing the
rate
factor
Commercial Outside Pressure, Competitive Pressure, Social Influences, 5 10.8%
Activities and Degree of Market Competition, Partner Influence
Market
Dynamics and
Competitive
Rules and Legal = Governance Policy, Foster a regulatory environment, Advance 19 41.3%
Frameworks Legal Architecture, Advance Regulatory Setup, Adherence to
Rules, Rules and Laws
Transparency, Accuracy and Integrity of Data, Contracts, 17 36.9%
Trust Interaction between Providers and Users, Data Privacy
Coneerns, Secondary Use.
Third-Party Innovation and Updates, Provider Initiatives, Independent 12 26%
Expertise Assessment of the system, Service Provider Assistance,
Supplier Availability, Provider Competence
Facilities and The overall level of technology adoption, standardization of 10 21.7%
Systems of the Data, Telecommunications Services, Internet and Network
country Connectivity, Government Support and Policies, Health sector
Systems
Geographical Internet and Network Availability, Access to Resources and 4 8.6%
Position Support, Different regions may have varying health regulations
and compliance requirements.
Sector The sector’s readiness for adopting technology, Change 4 8.6%

Characteristics = Management, The volume and complexity of data, Patient
Population and Care Models.

3.4. Individual Factors

Table 9 presents individual factors focusing on the technological proficiency of decision-
makers and users, each with a coverage rate of 6.5%. Decision-makers' technological
proficiency covers their awareness of Information and Communication Technology, ability to
evaluate technological solutions, and role in designing and overseeing training programs [25,
28]. Decision-makers with high technological proficiency are better equipped to manage EHRs
implementation effectively, ensuring systems align with organizational goals and addressing
technical challenges [29, 34].

The technological proficiency of users, including their job roles, personal attitudes toward
technology, and ability to handle stress, is equally crucial. Users' technological proficiency
impacts their ability to integrate EHRs systems into their daily routines, affecting overall
system utilization and acceptance [29, 42, 53]. Practical training and support are essential for
improving users' technological skills and managing workload and stress related to EHRs
adoption [30, 43, 45].

Training programs tailored to different job roles and levels of technological familiarity can help
users feel more comfortable and competent with the technology. Additionally, addressing
personal attitudes toward technology and providing strategies to manage stress related to EHRs
use can enhance user acceptance and satisfaction. Therefore, prioritizing comprehensive
training and support helps healthcare organizations to ensure that technological advancements
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translate into improved patient care and operational efficiency and enhancing the overall
effectiveness of EHRs systems.

Table 9 Individual factors

The studies Coree

Key-factor Subsidiary-factors addressing
rate

the factor
Technelogical Proficiency of Decision Makers , Decision Makers 3 6.5%
Proficiency of Awareness of ICT, Ability of Evaluation, Decision
Decision Makers | Design and Oversee Training Programs.
Technological Job Role and Responsibilities, Personal Attitudes and 3 6.5%
Proficiency of Perceptions, Motivation and Commitment, Workload and
users Stress

4. Discussions

The aims of this paper were to explore the adoption of EHRs within the Australian hospital
sector using the TOE framework. Our study identified and categorized the key factors required
for EHRs adoption success by exploring the following research question: Which emerging TOE
factors and underlying EHRs digital issues best inform the EHRs digital adoption process
within Australian hospitals?

In order to answer research question 1, the focus of the current study on the TOE framework
enabled a detailed classification of technological, organizational, and environmental factors
related to the EHRs adoption process. Examining which factors were more pervasive within
the process helps to provide actionable and practical insights for policymakers, hospital
managers, and other stakeholders. This is the first study to our knowledge that provides a
comprehensive framework for future action that informs the EHRs adoption process in the
hospital sector within Australia.

While the current study is not an empirical investigation, the findings nonetheless broaden
more recent studies of Australian pharmaceuticals by [38]. In the pharmaceutical study, data
completeness, technical issues, and usability were common concerns for electronic adoption
while user-centric design, standardised practices, and robust infrastructure were the basis of
successful adoption integration (2024: p. 4). Previous research also found that strong allied
health leadership has positive benefits for user experience where continuous evaluation of
electronic medical records drove future improvements [43]. This suggests that strong
leadership is required to address the TOE barriers. For instance, EHRs might be evaluated on
the basis of improvements in accountability for care, in better time management, and in
assisting in career development [31; p. 681], where adoption success is more transparent
through continuous adoption. For instance, [40] found that a perception of comfort was
established post implementation when EHRs became common practice. Whilst in prior studies,
speed and efficiency and quality of care did not have significant effects on study variables, our
study notes that all of these attributes are important within the EHRs adoption context and
should not be swept aside. Arguably the current findings help to expand the fine nuances of
what health leaders need to pay attention to in the future.
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The most significant findings in relation to TOE were sourced from the technology theme based
on the number of papers citing [inancial implications (47.8%0) and organization culture (52.1%)
under the organization theme. Given their underlying importance, the studv potentially
broadens scholarly focus on factors that underscore whether a new technology will or will not
be adopted by drawing greater attention to the most pervasive themes within a phenomenon.
For example, cost features underly whether health organigations are in a position to adopt the
new technology while the cultural aspects of training and development may well represent a
bridge too because of the cost (and time required) for training. For instanee, Singh |35] found
that increased commitment was required from top managers as well as increased education and
training for healthcare managers. In addition. cost factors were related mainly 1o start-up and
ongoing maintcnance costs along with cost concerns placing pressure on revenuc |30].

Taken together, the current study underscores the importance of the continuous evaluation and
adaptation of FHRs systems to meet evolving healthcare needs and technological
advancements. Many gaps can be potentially explored in [uture research as a resull of the
findings of the current study. In integrating insights from these and other studies, our systematic
review classifies the attributes for successful adoption through a more comprehensive
approach. We believe that the compilation of the TOE factors more broadly provides an
important and informative lens tor healthcare leaders within the Australian healthcare sector.

5. Limitations of the Research

Despite the comprehensive insights from existing research and the current study, several
aspects of EHR implementation remam unexplored. Prior studies, mcluding the current one,
have primarily focused on technological, organizational, and environmental (TOE) factors,
neglecting individual-level factors like the attitudes, perceptions, and behaviours of healthcare
providers and paticnts. These individual factors arc crucial as they significantly impact the
acceptance and effective use of EIIR svstems. Additionally, the dynamic nature of technology
adoplion has not been sulliciently considered. Factors influencing EHR adoplion can change
over time due to technological advancements, regulatory changes, and shifting organizational
priorities. The current study does not fullv capture these temporal changes and their
implications. For instance, previous studics highlighted the importance of organizational
culture and technological readiness but did not explain how these factors might evolve, The
mterplay between dilferent lactors and their collective influence on EHR adoption also remains
underexplored. For example, how to motivate stafl to support implementation strategies i1s not
well understood. Furthermore, the specific needs and challenges faced by different types of
healtheare organizations, such as small clinics versus large hospitals, have not been thoroughly
examined. The current study focuses on the healthcare sector without distinguishing between
various organizaitonal contexts. Fulure research should address individual-level [lactors,
temporal dynamics, tactor interdependencies, and specific organizational contexts to develop
a more comprehensive understanding of EHR adoption and its implications for healthcare
improvenment.
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6. Conclusion

In conclusion, the adoption of EHRs has witnessed a significant upsurge in recent years, with
numerous hospitals globally maplementing these systems. The motivation for EHRg
implementation initiatives are rooted in the anticipated benefits of enhanced integration and
accessibility of patient data, the imperative to bolster efficiency and cost-effectiveness, and the
necessity to navigate the complexities of a rapidly evolving healthcare landscape. The TOE
framework emerges as a robust model for understanding the adoption and implementation of
EHRs within the privale healthcare system. By examimng the lechnological, organizational,
and environmental dimensions influencing organizational change, the TOE framework here
provides a comprehensive perspective of the factors influencing EHRs adoption in the
Australian healtheare sector. Accordingly, this SLR bridges the knowledge gap in the literature
by exploring the EHRs adoption factors within Australian healthcare context.
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3.3.Links and implications for next study

Paper 1 lays the groundwork for understanding the adoption of electronic health
records (EHRS) by identifying key technological, organizational, and environmental
factors influencing their implementation within Australian hospitals. This study, by
utilizing the Technology-Organization-Environment (TOE) framework, highlights the
emerging TOE factors and digital issues crucial for EHRs adoption. Building on this
foundational knowledge, Paper 2 explores these insights in greater detail by focusing
on the private healthcare sector and examining how innovation and knowledge
management techniques impact EHR adoption. The misalignment found in Paper 2
between the stages of innovation and organizational capabilities reflects the broader
challenges identified in Paper 1. This connection underscores the importance of
integrating TOE factors with knowledge stocks and learning flows to address EHRs
adoption barriers. Through expanding the understanding of how these elements
interact, Paper 2 provides practical recommendations for aligning organizational
strategies with information systems to enhance EHRs adoption and improve
healthcare outcomes, thus extending the theoretical insights of Paper 1 into actionable

practices within the private healthcare sector.
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CHAPTER 4: PAPER 2
DEVELOPING INNOVATION CAPABILITIES AND
KNOWLEDGE STOCKS FOR ASSESSING DIGITAL
HEALTHCARE TECHNOLOGY ADOPTION

4.1. Introduction

This study investigates the technological barriers to adopting digital healthcare
records (EHRs) within the private healthcare sector, particularly in Australia. By
utilizing a qualitative research approach, the research explores how innovation and
knowledge management techniques influence EHR adoption in a private healthcare
institution. Interviews conducted both face-to-face and online provided insights into the
effectiveness of technology when assessed against innovation and knowledge criteria.
The study aims to match different stages of innovation with knowledge stocks and

learning flows to evaluate the current adoption capability in healthcare organizations.

The findings reveal that the EHR adoption process was not adequately aligned
with the relevant stages of innovation, preventing the organization from identifying the
necessary capabilities for successful innovation. This misalignment has significant
implications for the management practices of healthcare institutions aiming to adopt
new digital technologies. The study broadens the existing literature on EHRs by using
a cross-theory approach, demonstrating that innovation stages and the Technology-
Organization-Environment (TOE) framework are better assimilated when evaluated
against knowledge stocks and learning flows. This framework offers replicable insights
for other healthcare settings, making a substantial contribution to the field.

Furthermore, the study emphasizes the importance of considering TOE barriers
and existing healthcare policies before making EHR adoption decisions. The research
highlights that senior managers often overlook the connection between innovation
features, learning routines, and knowledge stocks, which limits the effectiveness of
leadership practices in the private healthcare sector. The study calls for a more
integrated approach, suggesting that better alignment of organizational strategy with

information systems strategy can enhance patient care and reduce healthcare
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expenses. The research questions guide the exploration of integrating features for
EHR adoption and broadening TOE and innovation theory through better integration

of innovation, knowledge, and learning capabilities.

4.2. The paper
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Developing Innovation Capabilities and Knowledge Stocks for Assessing

Digital Healthcare Technology Adoption

Structured Abstract

Purposc - The purpose ol this research is to explore the technological [actors that hinder the
effective adoption of digital healthcare records from the perspective of the private healthcare
scetor. ‘The studv cxplores how different stages of innovation can be matched against
knowledge stocks and leaming flows to assess the current capacity of adoption capability in

health organisations.

Design/methodology/approach - This study adopts a qualitative research approach to explore
how relevant innovation and knowledge management techniques influenee the adoption of
digital electronic healthcare within a private healthcare institution in Australia. Interviews were
conducted face-to-face and online with 8 decision makers. A cross theory framework was
analysed to measure the effectiveness of technology against certain innovation and knowledge

criteria.

Findings - The study found that EHRs adoption was not adequately matched to a relevant stage
of innovation such that the organization in question could not identify the level of capability
required for innovation to be successtul. The findings have important and far-reaching
implications for the management practices of health institutions wishing to adopt new digital

lechnology.

Originality - This study broadens the existing literature related to EHRs. Using a cross theory
approach, we showed that the stages of innovation and a TOE approach will be better
assimilated when assessed against knowledge stocks and learning flows, The framework used

could be replicable in other health settings making an original and important contribution.

Study limitation - The lindings of this study may nol be applicable in regions other than the
study setting. The study findings are limited by exploring a case study of a private healthcare

msttution as distinct trom a broader subsct of institutions.

Keywords -Electronic health records (EHRs); Private healthcare sector: Technology-

Organization-Environment: Innovation capability
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1. Introduction

The aim of this study is to identify and broaden a range of innovation capabilities for assessing
digital healtheare technology adoption. A sccondary aim is to broaden scholarly understanding
related to how different dimensions of technology, organization, and enviromment (TOE)
contexts (Tornatzky and Fleischer, 1990) are influenced by ditferent stages of innovation
(Rogers, 1995), knowledge stocks (K88) (Prieto and Revilla, 2006) and learning [lows (LFs)
(Crossan et al., 1999) with implications for health policy settings. Prior studies of IT readiness
have tended to focus on individuals' personal preferences, such as doctors, nurses, I'l statt, and
patients in public health settings (Kruszyiiska-Fischbach et al., 2022, Ball et al., 2024), and
have been limited by difficulties in investigating the topic with decision-makers (Vitart and
Ologeanu-Taddei, 2018, Tsiampalis and Panagiotakos, 2023). No studies in the field have
explored the stages of EIIRs innovation adoption with learning flows and knowledge stocks.
Recent literature highlights gaps in connecting EHR adoption stages with dynamic lcarning
mechanisms and organizational knowledge frameworks. While studies exist on EHR adoption
challenges and facilitators. they often focus on external factors like technology and policy
rather than the deeper interactions involving leaming flows and knowledge management
(Antunes and Pinheiro, 2020, Alerasoul ef af., 2022, Duan ef ol., 2022)

Electronic healtheare records are an important aspect of health services by helping Lo increase
the quality of care and service features of hospitals. They refer to computer-based medical
information systems used to collect. store, and display a patient's clinical information
(Tsiampalis and Panagiotakos, 2023). For instance, EHRs are designed to keep records and
access to information of patients organized and secure while replacing legacy and traditional
paper-based medical record-keeping systems. Little 1s known about privale healtheare
providers' perspectives however on new digital forms of ¢lectronic records or the various

innovation processes and healtheare policics required for successful adoption.

Recent research has offered limited but valuable insight into the intersection of IT adoption,
innovation, and knowledge management but mostly in other contexts. Agnes er al. (2023) for
ingtance explored the critical success factors (CST) for implementing Knowledge Management
Systems (KMS) 1in Small Medium Enterprises (SMEs), while Gupla ef al. (2022) investigated
how knowlaedge management (KM) practices impact the adoption of cloud-based software

serviees in distributed software development and innovation scttings. Additionally, Pai et al.
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(2022) analysed the relationship between Artificial Tntelligence (AT} and knowledge
management, finding that Al enhances knowledge management quality and performance.
Saratchandra ef al. (2022: p. 12) moreover found that a knowledge ambidextrous approach was
beneficial for SMIs but only after the intervention of cloud computing in SMIs which
dramatically facilitated knowledge sharing opportunities. While these studies provide
important related themes, they stop short in highlighting the interconnectedness between 1T
adoption, innovation, knowledge management and leaming flows. Morcover, we argue that
within the context of enriching and adding value through knowledge stocks (Pristo and Revilla,
2006; Saratchandra et al., 2022), learning flows become critical (Crossan et al., 1999). thus
extending scholarly understanding of how existing innovation capabilily can be enhanced. The
current study therefore closes these gaps by analysing the relationships between intersecting
themes by providing greater clarity and more granular insight of what these relationships look

like for healthcare leaders and future learning.

This study is the first to use a TOE framework to investigate EHRs adoption issues within the
Australian private sector. While similar studies have noted the effects of TOL contexts on e-
health and personal healthcare records (Faber ef «f., 2017, Harahap ef al., 2022) including
systematic reviews of barriers to EHRs adoption (Woldemariam and Jimma, 2023), very few
studics have examined how hospitals more generally consider the stages of innovation with
KSs and LFs. The researchers are not aware within a hospital setting of any studies that
illustrate the important role played by existing innovative knowledge and learning flows, and
how these influence new technology adoption m health settings. Yet, in many contexts other
than healthcare, innovative capabilities are known to significantly increase organizational
innovation cfficiency and ctfectiveness (Chen et af., 2021), new technology innovation sucecess
(Ali er al., 2022) and high-tech company performance (Chen ef al., 2021). More often, studies
have stopped short on theorizing the implications of TOE barriers which the current study
addresses, while exactly how TOE-related theories and ideas can be broadened within the
context of private healthcare innovations has not been a high priority in existing studies, both
public and private (Harahap et «i., 2022). Our [indings (or instance show thal senior managers
do not connect the different features of innovation with learning routines and knowledge stocks
thus limiting the effectivencss of leadership practices within the private healthecare sector. This

hag major inyplications for clinical best practices which we outline later.
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The study explores the following research questions in relation to the Australian private

healthcare sector:

Research Question 1: What are the integrating features for adopting LIIRs medical processes
and ¢linical measures within the private healtheare sector in the light of TOE barriers and

existing healthcare policy settings?

Research Question 2: How can TOE and innovation theorv related to the private hospital
context be broadened when innovation, knowledge. and learning capabilities are better

mtegrated?

2. Developing the Theoretical Construct
2.1 Technology-organization-environment framevork

This study focuses on how healthcare providers implement new technology adoption processes
within the private healthcare sector in Australia. Ilere, the technologv, organization, and
environment (TOE) mnovation framework (Tomatlzky ef «f., 1990) helps lo synthesize more
precise justifications for implementing organizational innovation (Amini and Jahanbakhsh
Javid, 2023). Within the TOE framework, the technological construct explores the attributes of
the technological factors that must be considered before organizational adoption is successful
(Bryan and Zuva, 2021). The organizational construct refers to the organization's resources,
such as organization size, intra-lirm communication, and linking structures among employees,
including the availability of skilled resources (Narmetta and Krishnan, 2020). The
cnvironmental construct refers to the industry's structure, technology support, the extent of
availability of technologv service providers, competitors, and the regulatorv environment
(Narmetta and Krishnan, 2020). While the links between technological tactors and new
mnovation is well known (Wang er al.. 2021), new innovations should be compatible with
existing socio-cultural values and beliefs, past experiences and needs of potential adopters, nor

should they be perceived as loo complex according to (Rogers, 1995: p. 223).

While there are many features of TOE. the key point is that the TOE framework is a uscful way
to explore the innovation barriers and problems that should be unravelled before a new
innovation can be adopted. Several studies have applied the TOE model within the healtheare

sector such as in big data adoption readiness (Ghaleb e ol | 2021), and m developing policy
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related to the best ways of encouraging EHRs diffusion (Wang ef ¢l., 2021). Most studies are
more relevant to different contexts with respect to location as well as innovation content. Faber
et al. (2017) for instance explored e-health within medical hospitals in the Netherlands while
Harahap et al. (2022) examined the barriers and facilitators of personal health care records in
Indonesia. Other studies have examined different IT mnovative features such as cloud
computing in healthcare (Gao and Sunyaev, 2019). While collectively these studies provide
integrative insights for healthcare professionals. scholars have stopped short in secking to
inform how emerging TOE barriers influence innovation capabilities and knowledge stocks.
While scholars and practitioners know much about EHRs. they know much less about why
mnovation capabilities (discussed next) are important for innovation processes and health

policies,

2.2 Innovation Capabilities, K nowledge Stocks, and Learning Flows

The adoption of EHRSs 18 a new innovation that will be influenced by the systemic capabilitics
and learning practices of a health organization. Scholars suggest that formal innovation adoption
processes are decided by top managers while local adoption decisions are made by end vsers
such as medical professionals (Ali ef al, 2022). Here we draw from the TT-implementation
innovation model (Cooper and Zmud, 1990), that illustrates how organizations move through
each mnovation stage (Table I). Similar to Faber et al. (2017). we add interest and ex-ante
evaluation or before-the-event evaluation to reflect not onlv the transition and final adoption

phasc but also the pre-adoption stage (Fichman and Kemcrer, 1997).

Table I about here

In addition to TOL and the stages of innovation, a cross-theory approach for conceptualising
integrative theorics is used to explore the stages of inmmovation (Fichman and Kemerer, 1997),
with knowledge management stocks (Annosi ef a/., 2020} and leaming flows (Ortenblad,
2018). Here, an innovation stage can be matched to existing knowledge stock(s) (KSs) and
learning flows (LFs) such that an innovation capabilitv level reached is indicative of the

organizations capacity to fully implement an innovation.

Tearning flows and knowledge stocks form the basis of confronting the stabilitv-change

paradox common to many organizations and the difference between routine-level inertia and
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organizational-level inertia (Annosi et al., 2020). That is, an organizations learning innovative
capability is a latent (dormant, covert, or underlying) construct that is influenced by a firms
existing KS« and LFs. If knowledge stocks (e.p. existing information related to EHRg) is low,
coupled with low learning flows (e.g. how lsarning flows across the firm), then innovative
capability will be low (Murray ef al., 2009). Inclusive innovative capability on the other hand
reflects hoth high KS and I.Fs. Tn the latter scenario, hospital users would not only know a lot
about LHRs but would also possess established learning systems. Relative capability will also

exist between the two extremes of low and inclusive capability (Table II).

Table II about here

In adapting the stocks and flows model of Pricto and Revilla (2006). it is possible to obscrve
the stages of I'T innovation (Cooper and Zmud, 1990), with the current level of innovative
capability (Ortenblad, 2018). As illustrated in Table I and Table II, for the awareness and
interest stage of IT innovation, minimized capability reflects low KS and LFs because
stakeholders are still learning about innovation and the knowledge is yet to be acquired. Atthe
ex-anie and adoption sltage. K8s are being challenged through evaluation and resources
committed however the knowledge learned is not evident in the learning flows across the
organization retlecting static capability. At the adapt and implement and acceptance stage of
innovation, learning flows will now be high reflecting dvaamic capabiliiy as new knowledge
flows across the organization but since this knowledge is yet to be embedded or
mstitutionalized, KSs remamns low. Conversely however, inclusive innovative capability
reflects both high KS and high LI's since the innovation is routine and innovation adoption is
fully acquired (fully used) reflecting stronger innovation capability. In drawing therefore on
the cross-theory henefits of these relationships, we believe the model in Table II is useful for
exploring the relative nuances ot the EHRs innovation adoption process and in terms of how

hospital leaders build innovation capability.

2.3 Meatching Innovation Capabilities with Health Standards and Best Practice

Extant rescarch of I'l innovations from cloud computing across [T adoption related ficlds have
surprisingly stopped short in addressing how electronic healtheare policies can be developed
to reflect 1T enhanced innovation capability. Yeh er al. (2013: p. 443) suggested that IT

capabilities have a significant mfluence on the promotion of e-business while (Harahap et «l.,
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2022: p. 7) noted that policies should be developed that support personal health records.
Similarly. Faberer al. (2017: p. 84-86) suggested that new indicators for e-health measurement
are required for IT governance and IT security, learning from trial and error in the first adoption
stage. and sharing and collaborating with others in later innovation stages. Across all studies,
scholars stop short in addressing how specilic healthcare policies relale Lo innovation

capabilities retlecting knowledge and leaming.

Healthcare settings in particular must conform to industry standard best practice evident by a
number of clinical measures (Watts ef al., 2021) . Building on prior, tvpical clinical measures
from an e-health perspective should relate to 1) improving the quality of care, 2) improving the
finances of the organization. 3) the extent to which the LIIRs innovation is compliant with
health standards, 4) improvements in monctary and I'l-specific resources, 5) data sceurity and
privacy, and 6) administrative involvement in medical services and input of stakeholders (Gao
and Sunyaev, 2019). For instance, improvements in the quality of care reflects a health
organizations core services yet managers will need to carefully assess how the new EHRs
innovation ¢nables goal attainment (Parthasarathy er af., 2021). Further, the extent to which
EHRs mnovation is compliant with healtheare standards is a precondition of adoption. While
clinical measures will help health organizations to assess the value of EHRs within context-
gpecific circumstances, following strict regulatory environments reflects the organizations
social values and concerns for public health (Jianxun ef al., 2021). However, different TOE

factors (discussed next) represent barriers to health policy best practice.

2.4 Technological Factors
2.4.1 Cost, Installation, and Maintenance (Relative 4dvantage)

Implementing EHRs involves numerous lechnological factors, with cost, maintenance, and
external supplier expenses being significant barriers (Wikansari and Santoso, 2022). Enhancing
skills for EHRs creation and implementation requires considerable management resources

(Huang et al.. 2020).

2.4.2 From Compatibility to Interoperability

Compatibility refers to how well an innovation fits with existing technological and social

environments {Rogers, 1993). Interoperability ensures efficient data exchange between
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providers, improving communication and efficiency (1.i ef al., 2021). Poor interoperahility is a
major challenge, leading to increased workload and fatigue among healthcare professionals

(Muhiyaddin et al., 2022).

2.4.3 Security, Accuracy, and Reliability (Complexity)

New I'l" adoption can lead to safety issucs and reduced provider cfficiency (Upadhyay and Hu,
2022). While EHRs increase efficiency, data accuracy and reliability (Mashoufi et al., 2023),
these issues atfect service quality and collaboration (Kissi ef al., 2023), causing time strain and

alress among nurses (Vehko ¢ ol 2019).

2.5 Organizational Factors
2.3.1 ICT Skills

Tack of computer skills and poor understanding of IT features are primary barriers for EHR
adoption (Fennelly er «f., 2020). Organizational factors include the lack of prior cxposure to

EHRs. and the time needed to integrate them into work practices.

2.5.2 Organization Structure & Tnvolvement

Complex organizational structures hinder change, causing slow adoption and inter-
departmental conflict (Guimaraes Jr, 2020). Poor end-user involvement in planning and

sclection processes also hampers adoption (Fennelly ef @/, 2020).

2.5.3 T'op Management Support & Workforce Planning

Structure also reflects top management support (TMS) for acquiring, implementing, and
maintaining new systems (Scott and Lec, 2005). Lack of TMS involvement thwarts innovative
strategies (Singh ef ol, 2019). EHR adoption issues impede job practices, leading to

workarounds that compromise patient data and safety (Zheng er af., 2020).

2.6 Environmental Factors

2.6.1 Environmental Uncertainty
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Organizations in uncertain environments are more proactive in protecting resources (Pye et ol.,
2024). Competition drives IT adoption, considering supplier and customer information
demands as well ag internal motives (Chould et af., 2020). How a health organisation responds

to uncertainty is thus critical.

2.6.2 External Experts/Technology Vendor Support

Healthcare organizations often seck external advice for innovation due to the limitations of
mternal expertise (Gui et ¢l., 2020). Lack of vendor technical assistance and communication

gkills hinders EHR adoption processes (Huang e¢f of.. 2020).

2.6.3 Regulations & Healtheare Standards

Ausiralia’s mulii-tiered government structure complicates e-health system design and
implementation (Xu ef @l., 2013). The National E-Health Transition Authority (NEHTA) sets
national standards for electronic health information gathering and sharing, including the

creation of Unique Healtheare Identifiers (UHIs) (Gajanayvake ei af., 2012).

3. Research method
3.1 Study Sample and Setting

This study used an exploratory qualitative research design approach. The study was conducted
at a private hospital in South-East Queensland - referred to as Allan’s Private Hospital (APH)
- for confidentiality purposes. Interviews were conducted with 8 of decision makers both face-
to-face and online following the implementation of a LIIR svstem at APIL Purposive sampling
was used to select participants. According to Ellis (2016), a sample size of 6 10 20 participants
is suitable for phenomenological studies, while Bovd (2001) suggests 2 to 10 participants are
sufficient to rcach saturation. Moser and Korstjens (2018) indicate that fewer than ten
interviews may suffice when participants are senior decision-makers. Yardley (2000, p. 221)
suggested that rigor in qualitative research depends on the sample's ability to provide
comprehensive mmformation. Therelore, the study sample consisted of only senior decision
makers involved in the adoption of the EIIRs innovation process (Table III).

Participants were provided with an overview of the study, emphasizing confidentiality and
voluntary participation, and interviews were recorded with consent to ensure accuracy in

analysis. The protocol concluded with open-ended questions, allowing participants to add any
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additional insights or concerns. This approach facilitated a nuanced understanding of the
complexities of EHRs adoption while maintaining ethical research practices, such as obtaining
informed congent and ensuring secure data handling. This qualitative methodology provided
robust data that supported the studv’s objectives and contributed to the broader understanding
ol EHRs adoption.

Table I1T about here

3.2 Data Collection Tool

Semi-structured interviews were used Lor data collection. conducted in the participants' natural
settings (Adhabi and Anozie, 2017). The interviews included heads of departments from
various specializations at APH. Initial interviews were conducted with the hospital director and
the ICT department director to gather background information. Through purposive sampling
(Phillips-Pula et al., 2011), seven key decision-makers involved in the EHR planning process
were gelected. The data provided valuable insights into the challenges related to EHRs
implementation. Research ethics approval was obtained from the supporting institution, with
mterviews conducted between June and December 2019. The TOE themes were subsequently

matched to the stages of innovation, existing knowledge stocks and observed leamning flows.
3.2 Data Analysiy

To analyze the TOE themes, all interviews were audio-recorded, transcribed and uploaded into
qualitative data analysis sottware QSR NVivo 12. Different TOE factors were identified from
the literature through thematic analysis, and the representation of these factors reflected the
research questions. The thematic analysis used in this study i1s one of the most widespread
approaches in qualitative studies (Joffe and Yardley, 2004), based on patterns and themes
emerging from the data set under analysis (Braun and Clarke. 2006). The researchers developed
a precursory coding dictionary based on the guide of semi-structured interviews and emiployed
this dictionary to pare down any coding variations. We then reviewed all coded transcripts and
themes and added new codes 1o the dictionary whenever new themes arose. The research team
resolved any data discrepancies, such as missing data, and reached a consensus about the

cmerging themes.
4. Results

Figure 1 illustrates the TOE (Technological, Organizational, Envirommental) factors and

relevant barriers identified. This section discusses the results of the barriers which was
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informed by the first research question which asked: Which technological, organizational, and

environmental barriers impact EHR adoption?

Insert Figure 1 about here
4.1 Technological Factors
4.1.1 Cost and incompatibility

The results reveal that ongoing costs and system incompatibility are significant barriers to
EHRs adoption. Participants highlighted the substantial costs associated with stall training and
system maintenance: “The cost of staff training is huge, and the new system has an ongoing
cost as well” (Participant 1). Compatibility 1ssucs with legacy systems and 1T mfrastructure
posed challenges: ““Building to meet Australian standards has been the biggest challenge”

(Partcipant 3).
4.1.2 Readiness and Resources

Many stafl members were accustomed o paper records. which posed a challenge for
transitioning to digital systems: “We have a lot of people where all they’ve ever known is the
paper record for the last 20 to 30 years. So, unless vou start bringing people on the journey,
they won’t adapt to a digital record” (Participant 3). Concerns were also raised about lacking
appropriately trained resources for project implementation: “We struggled with the fact that we

didn't necessarily have the appropriately tramed, appropriate resources” (Participant 3).
4.1.3 Interoperability

Interoperability issues emerged with reported difficulties in exchanging information between
different parts ol the system, leading to complaints and workarounds: “There have been a lot
of complaints and extra work-arounds due to difficulties in exchanging information”

(Participant 6).
4. 1.4 Security and Reliability

Data privacy and system reliability led to unauthorized access and data breaches: “Health data
privacy breach and security matters and unauthorized access is a huge challenge.”™ Reliability
issues also contribuled to frustration among users: “Some processes in the system are slower

or quicker. and not knowing how it all works has made it more difficult” (Participant 7).

4.1.5 Initial and Past Medical Data
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Managing initial and past medical data led to data entry complexities and contradictions
between legacy systems: “Uniform terminologies do not incorporate all conceptions associated
with nurging care,” (Participant 4), while Participant 3 suggested that “Contradictions between

ICU information needs and EIIR integration have been an ongoing issue.”
4.1.6 Infrastructure and Capability

Infrastructure issues were noted, particularly in older hospital buildings that required updaltes
to support the new systems: “Our building is quite old, and infrastructure itself needs to be

developed. We are concerned about the cost of resourcing it (Participant 7).
4.2 Organizational IFactors
4.2.1 ICT Skills and Flexibility

Low levels of ICT skills and a lack of flexibilily in adapting Lo new syslems were amajor issue:
“We have a workforce with some challenges with [CT skills. Most people have basic computer
gkills, but mecting new digital requirements will require a lot of training™ (Participant 6). The
bureaucratic nature of the organization also hindered flexibility: “Some big players here will
make enough noise if they're resistant to a certain type of system that’s being introduced™

(Participant 7).
4.2.2 Workflow Disrupfions and End-User Participation

Worktlow disruption related to software interfaces, multitasking, and inadequate training were
common: “Finding tiume to train a wholc hospital is challenging, and there 1s very little
downtime™ (Participant 5). Additionally, end-user participation in system design was limited:
“Sharing knowledge during the building stage has been challenging due to different practices
m various areas” (Participant 6). Some stall members were also resislant 1o the changes: “Stafl’
in some departments are not keen on the coming changes, and this could liimit the success of

the new system™ (Participant 2).
4.2.3 Staff Shortages and Time

Statf shortages and time constraints were critical barriers. Finding qualified personnel for EHR
management and managing the time required for data conversion were challenging: “Finding
professional users with the necessary qualifications is essential” (Participant 7) while
Participant 5 added “The time and energy involved in collating data has created a lot of work

(3}

slress.
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4.2.4 Resistance to Change and Managerial Capability

Resistance to change [rom experienced staff were notable: “Nurses who have been nursing for
15 years find moving to a computer challenging” (Participant 3). The need for experienced
management was also highlighted: “We nced competent and cxpericneed management, but

currently lack adequate capability across the hospital” (Participant 1).
4.2.5 Pressure of Change

The pressure of organizational change led to increased stress and resistance: “Reorganizing the
organization and handling this transformation is a massive job, and technical problems will

increase pressure on the project team’ (Participant 6).
4.2 Environmental Factors
4.3.1 Healthcare Standards

Data formatting challenges were 1dentified as a barrier, particularly in aligning paper-based
practices with digital systems: “Matching what we do well on paper with digital formats is a

challenge™ (Participant 3).
4.3.2 Leguslative and Regunlatory Responsibility of the Vendor

Vendor responsibility issues and compliance with standards and regulations were highlighted:
“It’s the responsibility of the vendor to ensure we meet standards and regulations, but this hasn’t

happened vet” (Participant 4).
4.3.3 External Training and Vendor Options

External training and limited vendor options were significant concerns: “We have to hire
consultants for on-site training or use external courses, which limits availability” (Participant
7). Digsatisfaction with vendor options was also noted: “There are limiled vendor choices, and

the lack of support has made us underprepared” (Participant 2).

Taken together, the results underscored the complex array of social and technical barriers
influencing the EIIRs adoption process. Based on the cross theory approach discussed earlier,
Lthe researchers then compared the level of existing knowledge stocks and flows by measuring
these against the desired or agpirational level of stocks and flows to gain a better understanding

of the overall innovation capability of APH.
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5. Discussion

The aim of this study was to identify the challenges and barriers lo the adoplion of electronic
healthcare records (FHRs) innovation within the private healthcare setting in Australia. A
sccondary aim was to broaden scholarly understanding related to how different TOE contexts
could be influenced by the stages of innovation, and knowledge stocks (KSs) and learning
flows (LFs) with implications for innovation capability and policy settings. Overall, what was
noticeable was the lack of preparedness by APH in tackling the new innovation adoption
process particularly in the technical and organizational areas, which placed increasing pressure
on the existing capabilitics of APH. This prevented new innovation capability to be developed.
We next discuss how the existing literature can be broadened and extended bv elaborating on

the sample illustrations i Table IV,

Table IV about here

6. Broadening Existing Literature

In relation to research question 1, organizations must consider the TOF. barriers before an
adoption and EHRs mnovation decision 1s made. For APH, thesc limitations were not
considered within the context of their TOE impact and’or were not fully articulated to
operational stall. Many operational stafl were not involved in the EHRs process. With respect
Lo Table TV and the emerging capability and sample TOE data, APH displayed minimized and
static capability, with less evidence of dynamic capability (low KSs and high LFs) particularly
in the technical arca. "There was no cvidence of inclusive capability across all TOE factors
meaning that no mechanism existed for APH to generate high knowledge stocks and high
learning tlows much less understand them. The lack of inclusive capability translated into
suboptimal responses to new technology adoption. Participants for instance were unaware of
the importance of KSs and LI's suggesting that the innovation process was ad hoc and poorly

understood.

In relation to research question 2, the results suggested a need to identify the clinical measures
that best define the organizations values and goals after which leaders could identity the TOE
barriers that prevented the clinical measures from being achieved. The findings suggest that

when participants are subject lo a new innovation adoption process, they must be cognisant of
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how KSs and I.Fs interact with stages of innovation. The research noted that without this level
of evaluation, leaders and managers’ innovation efforts will be unresolved falling short of the

innovation capabilities required for successful IT adoption.

Second, this study broadens the existing literature related to electronic health records by
illuminating the importance of T.Fs and KSs by evaluating these against innovation capability.
Using a cross theory approach, we showed that the stages of innovation (Fichman and Kemerer,
1997, Rogers, 1995) and a TOE approach (Tomatzky et al., 1990), will be better assimilated
when assessed against knowledge stocks (Annosi ef al., 2020) and learning tlows (Crossan ef
al., 1999, Ortenblad, 2018). Our findings in addition answer calls by recent scholars 1o extend
knowledge related to the application of digital IT innovation in specific contexts (Saratchandra
et al.. 2022). We belicve that in matching an organizations cxisting capabilitics with a desired
stage of innovation will help health organizations to achieve their clinical goals more
effectively. Once the innovation capabilities are identified, health organizations will be better
placed to cultivate a range of policy levers to boost collective IC (Figure 2). Moreover. the
current study broadens the findings of Agnes ef al (2023) related to the critical success factors
(CSF) lor implementing Knowledge Management Systems by [ocusing more attention on how
innovation and learning spurs clinical best practices within a health context. While Pai er af.
(2022) and Saratchandra et /. (2022) found valuable insights between Al as an innovative
technology and KM best practices. the current study broadens these findings by placing a
greater focus on the interrelationships between innovation. knowledge management, and
learming. with the eflects of learmng [ows and knowledge stocks not previously represented

in prior studies.

Figure 2 about here

7. Practical Implications

In Figure 2, we suggest that managers will need to align the TOE barriers with the clinical
measures which in turn inform various policy levers. Policy levers are manifest by the clinical
meagures since they form the basis of how a health organization adds value to its core business
of providing health services. Broadening extant research [rom the current study more generally
relateg to: 1) The need to identify the clinical measures of healthcare services related to a

speeific healthcare provider, 2) The importance of assessing the barriers and limitations to
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FHRs innovation adoption that will prevent clinical measures from heing achieved, 3) The
need to determine how KSs and LFs inform the stages of IT innovation which in tirn will help
address the TOE factorg, and 4) The importance of developing a range of policy levers that
bolster organizational innovation capability, In thus integrating insights from previous
research, our theoretical framework in Figure 2 and Table IV should help health professionals

to navigate better the internal and external factors influential to FHRs innovation adoption.

8. Research Limitations and Future Research

‘The present study is potentially limited by differcnces in social, cultural, economic, regional,
legal and other contextual aspects of hospital sectors across countries. We also studied the
EHRs IT innovation outcomes related to a private hospital such that the results may not be
generalizable o other public settings. It is recommended that a comprehensive methodology 1s
emploved to investigate the barriers to the adoption of EIIRs in both private and public health
care scttings in future studics based on owncrship of the hospital, location, size. and the
hospital's accreditation level to reach a generalizable conclusion. We believe however that
researchers could replicate the cross -theory approach adopted here as a valuable way to inform

the IT innovation adoption approach.

9. Conclusion

In conclusion, this qualitative study identified the critical barriers to electronic health records
adoption [rom a TOE perspective. Despile the benefits and positive elTects of adopting EHRs,
the adoption rate for EIIRs is still relatively low within the health care sector, In the current
study. the rescarchers identified how healthcare organizations can adopt and implement I'T
innovation pertaining to EHRs by matching the IT innovation stage with the organizations KSs

and LFs to determine IC.
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4.3.Tables of paper 2

Interest

The organization is committed to active learning
about the innovation

Tables
Stage Description Knowledge stocks (KS) &
Learning Flows (LFs)
Awareness Key decision makers are aware of innovation

Minimized capability
(Low KS & Low LFs)

Ex-ante evaluation

The organization has initiated ex-ante evaluation
and trial

Static capability

comprehensive way

Adoption A decision is reached to invest resources necessary | (High KS & Low LFs)
to accommodate adoption effort
Adapt & implement The innovation is developed, installed and
maintained, & available for use Dynamic capability
Acceptance The innovation is fully employed in organizational | (Low KS & High LFs)
work, personnel are committed
Routinization Use of the innovation is encouraged as a normal
activity Inclusive capability
Full use Use of the innovation to its fullest potential and ina | (High KS & High LFs)

Adapted from Cooper and Zmud (1990); Faber et al. (2017), and Robert, Greenhalgh, MacFarlane, and Peacock

(2009)

Table I: Aligning Organizational Innovation Adoption with Knowledge Stocks & Learning Flows

Learning Flows (LFs)
Low High
Knowledge
Stocks Low Minimized Dynamic
(KS) innovative tive
capabilit capabiy
High Static [{ Inclusiv;;
innovative mnnovative
capability capability

Table II: Knowledge Stocks and Learning Flows.
Adapted from Prieto and Revilla (2006).
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Participant Gender

P1
P2
P3
P4
P5
P6
P7

Age Range
Male 30 to 40 years
Female | 20to 30 years
Female = 30 to 40 years
Male 40 to 50 years
Female @ 40to 50 years
Female | 40to 50 years
Female = 20to 30 years

Table I1I: Participant demographics
Source: Authors

Education = Work Experience Current Role
Level

Bachelor's | 6to 10 years Clinical Informatics Manager

Bachelor's | 6to 10 years Clinical Educator

Bachelor's | More than 10 years = Nurse Unit Manager

Bachelor's | More than 10 years | ICT Manager

Bachelor's | More than 10 years = Director of Nursing

Diploma More than 10 years | Patient Administration

Master's 6to 10 years Patient Administration

Innovation | Description Emerging Capability | Sample Key Emerging TOE Themes
Stage
Knowledge stocks
(KS) & Learning
Flows (LFs)
Awareness Key decision makers are | Minimized capability | Technical:
aware of innovation (Low KS & Low “Financially, of course, it will be an
Interest The organization is LFs) expensive journey.”
committed to active “Just because they do something
learning about the overseas and it's very different doesn't
innovation mean we do it here.”
“All they 've ever known is the paper
record”
Organization
“Change will be seen with contempt as
soon as the technical problems occur.”
“The organization lacks in-house
expertise to train staff.”
Environment
“We do really well now on paper, and to
be able to match that in a system, I think
that's a challenge.”
Ex-ante The organization has Static capability Technical
evaluation initiated ex-ante (High KS & Low “The documents and the workflow
evaluation and trial LFs) involved with doing those processes is
Adoption A decision is reached to somewhat standardized.”
invest resources “Just the whole structure of the building
necessary to to be able to do that is crifical”.
accommodate adoption “It's very imporiant to have well-
effort integrated systems and I can’t say we
have these.”
Organization
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“Do we have enough staff in ICT?
Probably not.”

“Also, the management did not take
immediate actions on issues about new
system adoption.”

“[doctors] are resistant to an electronic
records systems.”

Environment

“We do really well now on paper, and to
be able to match that in a system, I think
that's a challenge.”

“To meet those regulations is going to be
very challenging. ”

“We have to identify that the legislation
has changed We have to identify how and
what impacts it has on the system. ”

its fullest potential and in
a comprehensive way

Adapt & The innovation is Dynamic capability Technical
implement developed, installed and | (Low KS & High Unresolved response
maintained, & available LFs) Organization
for use “We've had to work with teams from all
Acceptance The innovation 1s fully over the hospital in the building on what
employed in we're doing now for our new system”.
organizational work; Environment
personnel are committed “It has not been an easy way to find the
right vendors.”
“We chose the best option for us.”
Routinization | Use of the innovation is Inclusive capability
encouraged as a normal (High KS & High The TOE responses are unresolved. No
activity LFs) evidence of inclusive capability
Full use Use of the innovation to

Table IV: Alignment between innovation, knowledge stocks and flows, and TOE factors

Source: Authors
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4.4. Figures of paper 2

Figures

Figure 1: Research model of constraining factors influencing EHRs adoption.

Technological factors
Cost.

Fear of incompatibility
Readiness

Resources
Interoperability
Security

Reliability

Data entry
Contradictions

Lack of infrastructure
Ability to adopt advanced
system

EHRs
Adoption

Success

Environmental factors
Regulations& Standards.
legislative and regulatory
responsibility of the vendor
External training issues
Vendors options

Organisational factors
Level of ICT skills

Lack of flexibility
Workflows disruptions
Participation of end users
Top management &
Leadership

Staff shortages

Time to manage health data
Resistance to change
Managerial capability
Pressure of change

69



Figure 2: Integrating factors that influence EHR innovation adoption within healthcare
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4.6. Links and implications for Paper 3

Paper 2 exploration of technological and organizational barriers in EHR
adoption highlights the critical need for alignment between innovation stages and
organizational capabilities. This foundational understanding of how knowledge
management and TOE factors impact adoption processes sets the stage for Paper 3,
which builds upon these insights by incorporating additional innovation models and
introducing the concept of time as a crucial element. While Paper 2 underscores the
importance of addressing misalignments between technological innovations and
organizational readiness, Paper 3 extends this analysis by examining how temporal
factors influence the adoption process. This integrated approach broadens the
perspective on EHRs adoption, emphasizing that successful implementation requires
not only aligning technological and organizational factors but also considering the
dynamic role of time. Together, these studies provide a comprehensive framework for
understanding EHRs adoption challenges and offer practical implications for

healthcare managers to improve their strategies and enhance patient care.

72



CHAPTER 5: PAPER 3
ASSESSING THE IMPACT OF INNOVATION PROCESSES
ON ELECTRONIC SYSTEMS TECHNOLOGY ADOPTION

5.1. Introduction

The integration of technology in healthcare has revolutionized the management
and utilization of patient information with EHRs being a key advancement. Despite
their potential to enhance patient care and streamline healthcare processes, the
adoption of EHRs in the Australian private healthcare sector remains fraught with
challenges. This study seeks to address these challenges by exploring the adoption
of EHRs through the lens of three prominent innovation models: the Technology
Acceptance Model (TAM), the Diffusion of Innovation (DOI) model, and the
Technology-Organization-Environment (TOE) framework. By combining these
models, the study aims to provide a comprehensive understanding of the factors that
influence the successful implementation of EHRs and to identify the key elements that
facilitate or hinder their adoption. Utilizing a qualitative research design, data were
collected through interviews with senior managers at a private hospital in South-East
Queensland. The findings highlight the critical factors for EHRs adoption. This
research contributes to the existing body of knowledge by offering a holistic approach
to understanding EHRs adoption in the private healthcare sector, introducing the
concept of time as a critical factor in the innovation process. The research emphasizes
the role of time as a crucial yet often overlooked artifact in innovation adoption models,
particularly in the context of Electronic Health Records (EHRs). While traditional
models focus on individual characteristics and perceived ease of use, this study
highlights the need to measure temporal effects at both micro and macro levels. The
findings suggest that time-based factors significantly influence adoption processes,
with time pacing emerging as a key element. This insight broadens the understanding
of innovation practices beyond individual behavior, underscoring the importance of
longitudinal studies to capture dynamic relationships among variables. Practically,
managers should prioritize innovation attributes that enhance patient care and reduce
costs, aligning organizational strategies with information systems strategies. The

study also calls for future research to explore the impact of time on technology
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adoption across different industries, addressing the current study's limitations in
generalizability due to its focus on private healthcare.

5.2. The paper
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Objectives: This study aims to explore the adoption of electronic health records (EHRs) in the  Keywords: Electronic health records
Australian private healthcare sector by integrating three prominent innovation models: the (EHRS); Private healthcare sector;
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understand how these combined models can better inform the EHR adoption process and identify

the key factors influencing successful implementation. AMethods/Analysis: An exploratory

qualitative research design employing a phenomenological approach was utilized to investigate

the research. Data were collected through semi-structured interviews with senior managers at a

private hospital in South-East Queensland. Purposive sampling was employed to select Article History:

participants, ensuring representation from key decision-makers involved in the EHRs planning

process. Thematic analysis, guided by the reflexive thematic analysis (RTA) approach of Braun = Received:

and Clarke, was used to analyse the data and derive insights into the factors influencing EHRs
adoption. Findings: Key findings indicate that perceived usefulness and job relevance (from
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organizational, and environmental contexts (from TOE) framework are critical elements for
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holistic understanding of EHRs adoption in the private healthcare sector. Also, it introduces the
concept of time as a critical innovation artifact, highlighting its significance in the adoption
process.
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Published:

1- Introduction

In the current competitive landscape, the efficient utilization of technology across all departments of an organization
stands out as a critical success factor. Throughout history, the Information and Communication Technology (ICT) sector
has been at the forefront of driving innovation in service optimization, enabled seamless communication across the globe
and empowered businesses to operate more efficiently [1]. This drive for efficiency and innovation has also extended to
the healthcare sector, where the adoption of Electronic Health Records (EHRs) has revolutionized the way healthcare
information is managed and utilized. EHRs are digital-based electronic systems that collect, save, manage, and exchange
information related to patient data and health records including details of the healthcare provider [2]. The primary
purpose of the EHRs system is to deliver better healthcare services to patients and users including more efficient
diagnosis, better testing processes, monitoring of patient data, access to information, treatment of patients, and patient

handling [3].

Despite the clear benefits of EHRs adoption, there are challenges and barriers that hinder its widespread
implementation in the Australian private healthcare sector. Limited empirical studies have investigated the factors
influencing EHRs adoption specifically within the context of Australian private healthcare organizations [4]. Little is
known about the innovation context within the private healthcare sector as to why nnovation adoption rates are not
higher. Thus far, related studies by Mendelson [5] shed light on the issue of consent for data processing in relation to
national EHRs within both the European Union and Australia. Likewise, Tomlinson [6] explored concems related to
the implementation aspects of national EHRs within the context of private specialist healthcare settings. Hambleton and
Aloizos [7] scholarly inquiry moreover investigated the various national mitiatives undertaken as part of Australia's
digital health transformation. Similarly, a study by Hareem et al [8] evaluated the adoption rates and challenges
encountered in the utilization of EHRs within Australian Community Pharmacies. Taken together, these studies point to
barriers and challenges in the adoption of EHRs but stop short in discussing what these issues look like in relation to
innovation. Prior systematic reviews of EHRs adoption have been noted such as the technological, organizational and
environmental factors (TOE) effects on e-health [9], cost effectiveness of EHRs adoption [10], and adoption EHRS in
developing and developed countries [11,12]. However extant studies have not theorized how the TOE-related effects of
electronic healthcare efforts can be broadened or extended on the basis of innovation theory, while innovation use in
EHRs has only been discussed more generally [13]. Surprisingly, the context of private healthcare EHRs integrated
with innovation theory has not been a high priority in existing studies [14]. Based on an extensive analysis of extant
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EHRs and IT-related mnovation literature, a significant knowledge gap exists as to how to steer IT-related
implementation decisions towards adoption success within private healthcare settings. We posit that EHRs adoption
success 1s unlikely to occur without embracing innovation practices. This is particularly germane for small private
hospitals who receive far fewer funding allocations than their larger counterparts. Therefore, This specific circumstance
has motivated the research team to explore the adoption of EHRS in Australian private healthcare sector.

Drawing on existing literature, research has yet to definitively determine the specific innovation practices necessary
for achieving success in EHRs adoption within the private healthcare sector. Consequently, this study is significant as
the successful adoption of EHRs relies on enhancing a culture of innovation within healthcare environments [15].
Furthermore, this research is important in addressing a notable gap in the current scholarly discourse surrounding EHRs
adoption, specifically within the private healthcare sector in Australia.

To explore how innovation influences EHRs, the current study draws insight from three leading innovation theories
including the Technology, Organization, and Environment (TOE) model, the Technology Acceptance Model (TAM)
model [16], and the Diffusion of Innovation (DOI) model [17]. We outline in this paper how each innovation model
informs adoption success. Later, the discussions shift to expounding unique features of innovation to provide greater
insight about the EHRs implementation process. Our contribution to existing research is thus based on: 1) identifying
the mitigating factors that offset the problems of EHRs adoption within the Australian private healthcare sector, 2)
establishing which innovation artefacts are more ubiquitous with respect to the EHRs adoption process, and 3)
developing a EHRs adoption framework by integrating several innovation models including the Technology,
Organization, and Environment (TOE) model, the Technology Acceptance Model (T AM) model [16], and the Diffusion
of Innovation (DOI) model [17]. The study provides a holistic understanding of the factors influencing EHRs adoption
in the Australian private healthcare sector.

2- Theoretical Context of Innovation

2-1-Converging Innovation Research

Extant research has explored in different contexts the benefits of applying TAM and DOI innovation models (IMs)
[18,19,20,21], TAM and TOE models [22,23,24]; and TOE and DOI models [25,26,27,28]. Each IM has a different
focus and can be tailored to explore distinct features of technology adoption [29,30]. For example, the TOE framework
is useful for analysing intra-firm innovation adoption [31], whereas the DOI and TAM models offer a more targeted
exploration of the innovation characteristics influencing technology adoption [32]. For these reasons, the integration of
IMs at both the firm and individual level deserve greater prominence in current studies of technology adoption practices.

Table 1 illustrates how several research studies have independently utilized the TOE framework and TAM and DOI
models. While example studies listed have often integrated two IMs side-by-side, only one study Nabukenya, Egwar,
Drumright, Semwanga, and Kasasa [33] combined the three models relevant to EHRs adoption. Extant research has
focused on the national implementation of EHRs and does not include the knowledge and decision-making constructs
for DOI models. Some scholars in addition focused on the factors influencing patients' acceptance and usage of consumer
e-health innovations[34], while others have focused on identifying the determinants of electronic medical record (EMR)
adoption using TOE and TAM [22]. However, no studies to our knowledge have explored the effects of combining IMs
on EHRs technology adoption processes especially in Australian private healthcare sector. This is an important oversight
because different innovation characteristics are expected to have different effects on users experiences [13]. The
justification for integrating these three well-established theoretical IMs follows calls from several scholars to introduce
a more comprehensive and complementary understanding of innovation in relation to IT adoption success [31,35,36].
We believe that innovation effectiveness in respect of adopting EHRs within private health will offer new integrative
insights for this sector. We next discuss the innovation characteristics of these models.
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Table 1: Innovation characteristics
Factors used to test adoption Example References
TOE & Innovation Criteria

° Year
> =] ©
. 8 %% 3 §% £ 1 : ¥ s
= E i £ B § £ i % 3
5 2 I = s 3 = S T E =}
E %4 & EI P 5% - 2 &
g ¥° =L g &3 3 2
Y Y Y Y Abdekhoda et al. [22] 2019
Y Y Y Chatterjee, Rana, Dwivedi, and 2021
Baabdullah [37]
Y Y Y  Gangwar, Date, and 2015
Ramaswamy [38]
Y Y Motsi and Chimbo [39] 2023
Y Y Y Y Y Mbwambo and Mandari [23] 2023
Y Y Y Y Y  Putzer and Park [40] 2010
Y Y Y A.Y.-L. Chong, Chan, and Ooi 2012
[41]
Y Y Y Thong [42] 1999
Y Y Wang et al. [36] 2010
Y Y Chiu et al. [25] 2017
Y Y Y Y Y Setiyani and Rostiani [43] 2021
Y Y Awa, Ukoha, Emecheta, and 2016
Liu [44]
Y Y J. Chong and Olesen [45] 2017
Y Y De Benedictis et al. [24] 2020
Y Y Y Y Zhang et al. [34] 2015

2-2-Comparing Innovation Models (IMs)

The IMs analysed here have different yet support features for the innovation process. The TOE framework Tornatzky
and Fleischer [46], delineates between three dimensions of an enterprise's context that impact the adoption and
implementation of technological innovations: the technological context, the organizational context, and the
environmental context. The technological context encompasses both internal and external technologies relevant to the
enterprise. The organizational context pertains to descriptive measures about the organization, such as its scope, size,
and the availability of internal slack resources. The environmental context represents the arena in which the enterprise
operates such as its industry, competitors, and interactions with relevant governments. The diffusion of innovation (DOT)
model by comparison explains from a cultural perspective the how, why, and at what rate new ideas and technologies
are engaged [47]. The core concept of the theory relates to four factors that impact the diffusion of a new idea: the
innovation itself, communication channels, time, and the social system. The communication channel of the model is
valuable from a user’s perspective since firms can measure the linear effects of their innovation efforts from existing
knowledge to the innovation decision, to the confirmation stage [48].

Moreover, the Technology Acceptance Model (TAM) Davis et al. [16], assesses the level of information system
adoption at the individual level such as perceived ease of use and perceived usefulness. A subsequent version of the
model referred to as TAM2Venkatesh and Davis [49] by comparison addressed the social influence process e.g.,
subjective norms, voluntariness and image, and the cognitive instrumental process e.g., job relevance, output quality,
result demonstrability and perceived usefulness, as key determinants of technology acceptance. Taken together, while
TOE investigates those organizational factors necessary for the adoption process, both DOI and TAM?2 in contrast
measure different innovation artefacts e.g., perceived usefulness reflecting actual adoption processes and usage
behaviour, respectively. Figure 1 reflects the discussions. Certain commonalities of IMs can be identified. For instance,
socioeconomic, compatibility, and complexity in DOI is similar to the technology measures of TOEs compatibility and
complexity [50,51], such that it 1s not necessary to measure these twice. Similarly, knowledge and decision-making
criteria in DOI are similar to the organizational characteristics of TOE. In exploring the integration of IMs, we next
problematize innovation within the context of EHRs IT adoption.
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Figure 1. The conceptual research models.

3- Problematizing Innovation in the Context of IT adoption — Developing Research
Questions

While the IMs described thus far provide well-known innovation criteria, we now discuss ways for creating greater
theoretical insight between TOE, TAM and DOI models. We draw from the above discussions and Figure 1 to suggest
five ways that innovation insight informs more clearly the EHRs adoption process including: (1) innovation attributes
[52,53], including user knowledge of how to embrace new nnovations [54] (2) technological contexts [39,53]; (3)
organisational contexts[22,23]; (4) environmental contexts [55,56]; and (5) adopter characteristics [57,58]. We next
discuss each of these theoretical insights in informing the research questions for this study.

Innovation attributes refer to measures of individuals® innovation perceptions. Perceived usefulness and job relevance
criteria were selected from the TAM model in order to better understand individuals' attitudes and intentions towards
adopting new technologies [16]. Perceived usefulness is crucial as healthcare professionals need to perceive technology
innovations as valuable tools that help to better facilitate work tasks and improve patient care [59]. If healthcare
professionals believe that EHRs will make their jobs easier, more efficient, and ultimately lead to better patient
outcomes, they are more likely to adopt and use these systems [60]. Thus far, scholars are practitioners are no wiser
about how these technologies are perceived.

Job Relevance similarly is also an innovation attribute. Job criteria focuses on the extent to which individuals perceive
a technology as relevant and applicable to their specific job roles and responsibilities [16]. In the healthcare context, job
relevance is essential as EHRs systems must align with the tasks and workflows of different healthcare professionals,
such as physicians, nurses, and administrative staff [60]. If healthcare workers perceive EHRs as directly relevant to
their daily job duties and responsibilities, they are more likely to view the adoption of these systems positively and be
motivated to learn how to use them effectively [61].
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In the context of technology, the implementation of comprehensive electronic systems across hospitals is a
multifaceted endeavour characterized by various technological considerations [62]. The adoption of new technology is
expected to offer advantages over existing legacy systems. Researchers have identified numerous factors influencing
adoption success. These include overall costs, the upkeep of IT infrastructure, and external expenses related to
suppliers[63,64] inter alia. Accounting for the complexity of technological systems [65], is a central consideration in
EHRs adoption processes [66] yet similar to other problems identified, new technology adoption has been accounted for
in contexts other than private healthcare [36; 33; 49].

Within the organizational context, the presence of leadership support is essential for processes of procurement,
strategic planning, implementation, and ongoing maintenance of the new system [67]. Inadequate involvement and
support from leadership in digital technology solutions can result in the decline of innovative imtiatives and solutions
[68], despite potential alignment with IT aspirational objectives. Supportive organizational change processes are
indicative of leadership's commitment to change and the overall availability of resources [69]. Furthermore, the
availability of financial resources significantly impacts EHR adoption within private hospitals. Adequate funding 1s
necessary to invest in technology infrastructure, staff training, and ongoing support for solving EHR systemic issues
[70,71], which has been a problem in private health contexts [72].

In the environmental context, regulatory frameworks influence different kinds of technology adoption. To oversee,
monitor, and manage the eHealth sharing regime, appropriate administrative and regulatory procedures are in place. The
establishment of the National E-Health Transition Authority (NEHTA) in 2005 marked a collaborative effort among the
Australian government, state governments, and territories in response to the proliferation of various EHRs systems
nationwide. NEHTA's mandate includes setting national standards for the electronic collection and sharing of health
information. This responsibility extends to the development of a system for Shared Electronic Health Records (SEHRS),
which 1s built upon the mplementation of Unique Healthcare Identifiers (UHIs) [73]. Using external suppliers in the
absence of internal expertise may also create internal conflicts [74,75].

In respect of adoption characteristics [57,58], the decision to adopt is influenced by the knowledge of potential
adopters and decision-making processes [17]. According to DOI theory, adopter/user knowledge pertains to user
awareness, understanding, and the proficiency of individuals® capabilities [54,76]. User knowledge encompasses
familiarity with the features, functionalities, and potential benefits of EHRs [77]. Healthcare professionals and
administrators need to make informed adoption decisions [78], about the implementation process, training requirements,
and potential challenges for effectively integrating these systems into healthcare workflows [79]. The application of
integrated IMs within the private healthcare sector to better inform private healthcare managers however is not known
which we collectively address in the current study.

Based on the discussions thus far, the following research questions were used to explore the problems of IT adoption
within the Australian private healthcare setting as follows:

Research Question 1: Which mitigating factors offset the problems of EHRs adoption within the Australian private
healthcare sector?

Research Question 2: Which innovation artefacts are more ubiquitous with respect to the electronic healthcare records
(EHRs) adoption process?

4- Research method

4-1-Study Sample and Setting

An exploratory qualitative research design employing a phenomenological approach was utilized to explore the
research inquiries. The study was conducted at a private hospital located in South-East Queensland, with the organization
being referred to as "Allan's Private Hospital" or APH to maintain confidentiality and adhere to ethical protocols.
Interviews were conducted both face-to-face and online, leveraging the recent implementation of an integrated EHRSs
system at APH. Purposive sampling was employed to select participants for the study. The recommended sample size
for phenomenological research varies, with Ellis [80] suggesting a range of 6 to 20 participants, while Boyd [81]
proposes 2 to 10 contributors for reaching saturation providing the sample reflects major decision makers participation.
Additionally, scholars have noted that in phenomenological studies involving senior decision-makers, fewer than ten
interviews may be adequate [82]. As emphasized by Yardley [83], the rigor of the study relies not solely on the size of
the sample, but on its ability to provide comprehensive information necessary for thorough analysis.

4-2-Participant Demographics

Table 2 reflects the participant demographic details. As noted, all participants were relatively senior managers
responsible for making decisions related to new hospital innovations. Three participants were male and five female with
four of the participants identified within the 30-40 age range while another four were located in the 40-50 age range.
The tenure of senior managers was greater than 10 years (approximately half) with the tenure of remaining staff between
6-10 years. All participants possessed a university degree while the responsibility level reflected their senior
management responsibilities.
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Table 2: Participant demographics

NAME GENDER AGE EDUCATION CURRENT WORK CURRENT
EXPERIENCE RESPONSIBILITY
LEVEL
P1 | Male 20 to 30 years +  Diploma e  Lessthan 1 years Clinical Informatics
30 to 40 yearsy +  Bachelory e  From 1 to3 years Manager
40 to 50 years . Master . From 4 to 5 years
+50 Years e  Doctorate e  From 6 to 10 yearsy
e  More than 10 years
P2 | Female 20 to 30 yearsy +  Diploma e Lessthan 1 years Clinical Educator
30 to 40 years s Bachelory e  From1to3 years
40 to 50 years . Master . From 4 to 5 years
+50 Years o Doctorate . From 6 to 10 years\/
. More than 10 years
P3 | Female 20 to 30 years e  Diploma . Less than 1 years Nurse Unit Manager
30 to 40 yearsy e  Bachelory . From 1 to 3 years
40 to 50 years e Master e  From4 to5 years
+50 Years - Doctorate . From 6 to 10 years
. More than 10 yearsy
P4 | Male 20 to 30 years *  Diploma e  Lessthan1 years 1CT Manager
30 to 40 years +  Bachelory e  From1to3 years
40 to 50 yearsy +  Master e  From 4 to 5 years
+50 Years . Doctorate . From 6 to 10 years
e More than 10 yearsy’
P5 | Female 20 to 30 years +  Diploma e Lessthan 1 years Director of Nursing
30 to 40 years +  Bachelory e  From1 to 3 years
40 to 50 yearsy e Master e From4 to 5 years
+50 Years . Doctorate . From 6 to 10 years
e More than 10 yearsy
P6 | Female 20 to 30 years - Diplomay/ . Less than 1 years Patient Administration
30 to 40 years . Bachelor . From 1 to 3 years
40 to 50 yearsy e Master . From 4 to 5 years
+50 Years - Doctorate . From 6 to 10 years
. More than 10 yearsy
P7 | Female 20 to 30 yearsy e  Diploma . Less than 1 years Patient Administration
30 to 40 years *  Bachelor e  From 1 to3 years
40 to 50 years +  Mastery e  From4 to 5 years
+50 Years +  Doctorate e  From 6 to 10 yearsy
e  More than 10 years
P8 | Male 20 to 30 years *  Diploma e  Lessthan1 years Health Information
30 to 40 yearsy . Bachelory . From 1 to 3 years Services Manager
40 to 50 years + Master . From 4 to 5 years
+50 Years e  Doctorate . From 6 to 10 yearsy
e More than 10 years

4-3-Data Collection Tool

In this study, semi-structured interviews served as the primary method of data collection, allowing the researcher to
engage with participants i their natural environments [72]. Interviews were conducted with department heads
representing various specialties within APH. The initial round of interviews commenced with the hospital director and
the director of the information and communication technology department to establish foundational insights. Through
purposive sampling techniques [84], the key decision-makers involved in the EHRs planning process were selected. The
dataset obtained from these interviews yielded valuable insights into many emerging themes. What was noticeable was
that the experience of staff was reflected in the participant data collected. Ethical clearance was obtained from the
relevant institution following stringent ethical procedures, and interviews were conducted between June and December
2019. Subsequently, the researchers aligned the themes derived from the TOE, TAM and DOI frameworks to effectively
capture the influence factors of EHRs innovation adoption process consistent with research question 1 and 2.

4-4-Data analysis

The authors adopted a critical realist approach to analyse health professional perceptions of underlying reality along
cultural and experiential considerations. Using the reflexive guidelines advocated by Braun and Clarke [85], an inductive
qualitative method enabled the researchers to jointly derive meaning from emergent healthcare participant data through
reflexive thematic analysis (RTA). The local environment of APH provided rich examples of hospital culture which was
evident in these reflexive themes. Thus, critical reflexivity invoked new participant centered ideas [85,86], which was
subsequently suitable for drawing conclusions from the data [87]. The researchers performed iterative processes of data
review, coding, theme development and refinement while carefully perusing the recordings and participant transcripts.
Semantic surface meanings and descriptions as well as latent approaches to develop rich descriptions were applied to an
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inductive coding approach. Reflexive themes thus emerged from the data based on the richness of meaning reflected in
the dataset [88]. Participant extracts were edited for length and clarity and included within each thematic area.

To source the data, respective interview questions were formed on the basis of the EHRSs, and innovation literature
discussed previously. All interviews were meticulously recorded, transcribed, and imported into the qualitative data
analysis software QSR N'Vivo 12 as a first step while a second stage involved a more manual process of deciding on the
reflexive and emergent themes. Drawing from existing literature and illustrated earlier in (Figure 1) all interview
questions were structured around the key literature previously discussed.

Initially, a preliminary coding dictionary was developed based on the semi-structured interview guide, ensuring
consistency in coding practices. Subsequently, all coded transcripts and emerging themes were meticulously reviewed,
and any new themes were integrated into the coding dictionary. Data discrepancies, such as missing information were
addressed collaboratively by the research team, and consensus was reached regarding the interpretation of themes. In
building on the idea of reflexive themes, we asked participants to propose a key emerging innovation artefact from their
normal responses to interview questions by reflecting on the description they had provided related to each theme and its
underpinning dimension. In addition to the questions that were asked of each participant, we also provided a generalized
description of the factors for TAM2 and DOI. From this insight, we were able to build a table of the relevant participant
data dimension, theme, and description (Table 3). We then discussed the innovation artefact and used a separate coding
function to partition the information. We later used Table 2 as a basis to broaden the existing EHRs literature by drawing
new innovation insights which are outlined in the discussions section. We next contextualize Table 2 by discussing the
study themes relevant to each innovation dimension.

Table 3: Thematic findings relevant to dimensions of innovation

Dimensions Theme Description

Innovation Attributes | Perceived usefulness The new technology is expected to provide APH with a leaner and more
efficient system.
Perceived case of use  The system is expected to far outweigh the challenging aspects of EHRs

adoption.
Job relevance Participants expected that the system while improving efficiency might
add more work.
Adopter Characteristics | Knowledge Training teams all over the hospital to use EHRs was acknowledged with
some staff benefiting more than others that had not been trained.
Decision-making Improving patient safety underpins a champions user group who
underpin decisions related to the whole process.
Technology-related factors | Cost Cost was acknowledged as an “expensive journey” especially given that
APH was small and not connected to a larger parent company.
Complexity Decisions were made by senior leaders to try to reduce the complexity of

system use through regular training and briefing while overly complex
systems were difficult to use.

Organizational Factors | Leadership support Leaders listened to staff about their concerns, while supply relevant
resources were important for support purposes.
Financial Participants saw EHRSs as just another tool with funding provided by the
executive and board.
Culture Managers talked about fixing the culture and not forcing people to use

EHRs but acknowledged that staff tenure could be an issue related to
change acceptance.

Environmental-related Factors | Regulation APH had to meet strong regulatory standards but expressed concern that
the new EHRSs may not be compliant with regulations.
External Suppliers The importance of external suppliers was noted, and that the vendor

needed to ensure through the joint venture that APH met the required
regulations and standards.

S- Study findings

This section of the paper presents the key findings from our study. First, we display the participants' responses in
Table 4. Following this, we discuss the relevant data dimensions, emerging themes, and their descriptions based on the
interview data from participants.
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Themes

Table 4: Thematic findings.

Factors/'Participanis response

Innovation Attributes

Adopter Characteristics

Technology-related

Organization-related fuctors

Sactors

Perceived usefiiness

“. we're a small not-for-profit. We're not a big city. We don't have the depth that other healthcare groups do. So, we have to
differentiate ourselves in the market by doing things better and smarter than everybody efse. We have to be a lot leaner, a lot
more efficient with what we do. How are we going to achieve that? We've going to achieve it through benefits of an electronic
system. So, where it makes absolute business sense o, we've trying to remove any manual processes out of that” (P4).

“..in relation to change management material. We e actrally got alveady a conple of change management videos on
demonstrating all the benefits of the digital change to the hospital. (P1).

Perceived ease of use
Participants acknowledged that the system would not be easy to use which equates to earlier research that perceived usefulness
is often seen in a different light from actually using the system [92]

“So, unless you start bringing people on the journey that they're going to go io a digital record, and the benefits for doing that.
Then even if you do get it to go live, they're not going to use it” (P4).

“But I definitely say, at the start, it's always going to be challenging, don't get me wrong. With people adopting a new system,
learning the new ways, starting out training and processes will take longer than what they've currently doing now. But in the end,
it will far outweigh the bad, the benefits will be betier (P7).

Job relevance

“Well, the benefits to staff are you can make some efficiencies with some workflows, and some other workflows it will add more
time onto. I guess this is a controversial issue because you can read a paper that says that the EHR saves time, and you can read
ancther paper that seys that EHR edd time. So, my personal view is that what we Jmow, it doesn't save much time, or it doesn't
make things much efficient. In some papers and some research will say it adds 10% more workioad onto the nursing staff and
medical staff (P5).

Knowledge

“So, we have a key user group. The key users are representatives from each department who have exceptional kmowledge of their
processes and workflows. So, they've had additional training and they're the key to the train the trainer model. So, they train
their end users and they're the go-to people for support. The champion users sit above them, they approve the process and
champion the process if you lile.” (P1).

“We've done office specific IT training. All our nurses that come through would have had to undertake some sort of basic
compnter skills in university. So, our nurses should be fine. It's the staff that are not clinical or ot nurses that may have an issne
though, but overall, our nurses should be okay. “(P3).

“Sharing knowledge. So being in a building stage, I'm going 1o go with where we've at, I think that's easiest. We've had to work
with teams from all over the hospital, in the building of what we 've doing now for our new system” (P2).

Decision-making

“We do have a medical council and there's stakeholders from each department group who have input, we call them champion
users, so they oversee the whole process, so they make decisions about the worlkflow, whet is accepted and what isn't. (P1).

“So having the clear strategy now that we are moving forward, and we've made the decision to go down that path and we're
looking at the options for doing that. Yes, I'think that the vision is there, the vision is that we want lo improve patient safety. (P2).
Cost

“Financidlly of course, it's going to be an expensive journey for anyone. We've a standalone hospital. We don't lean on anyone,
so whatever profits are made within our organization stay with ns. So, we're not connected to any other hospital” (P2).

“Definitely the cost, cost of staff training is huge. And there's an ongoing cost as well” (P2).

Complexity

“... ..system complexity level was a main criterion when we made an adoption decision” (P1).

“A complex EHR system has a huge number of connections I'would say like patients, carers, employees and managers so there
will be a lot of information and requirements.” (P5).

" Decision makers may be hesitant to adopt electronic heaith records if they perceive them as overly complex P4).

Leadership Supp ost

“ds program administrators our priorily is to provide support required for planning and form of a leadership group to handling
this complicated program. We also listen to staff requirements and suggestions, which is very important for sustained
improvement. For example, staff nurses conld telf us about nurses’ concerns in departinent meetings or send an email to the
manager” (P4).

“Current capability, I guess, again, with the right training put in place with all users, all staff that would use the system with the
right resonrces and support from everyone including top management. To help evervone engage with that right attitude to move
from one system to another i.s massive becaunse change is havd for a lot of people. I think then you would be able to be capabie to
change” (P6).

Financial resources

“Well, I just think, there's always a clear strategy of what you would hope for, what you would like when you're adopting a
system. So, like, things put in place, planning put in place, training, the resources that are available for you. So, everything 1o be
set out correctly and the staff to be prepared, including the vendors outside the organization as well. ” (P7).

“How do we fund it? Without geing into too much detail, we 've a standalone not-for-profit so any money that we make, we
reinvest into the business, right? So, this is no different, it's bigger, but it's no different to buying new beds. It's no different to
buying new vital sign monitors. It's just another tool. Right? So, the funding comes through executive and board approval. (P4).

Culture

“So first and foremost, any organization that is looking ai an electronic health record, electronic medical record needs to
understand, and particularly ifthey're moving from a paper-based record, they need to prepare the culture of the organization,
right? There's no point putting in an electronic system if it's rejected by the people who use it. So, you need to work on the culture
that the change aspect of what's coming. For us, we have an aging workforce. You know, we have a lot of people who've been
here 20, 30 years, and that's all they've ever known is the paper record ” (P4).

“I’d say we 've been okay with innovation without being great. You say innovation for whet? Well, let  fix the culture first and
what we are doing with technology will work better” (P3).

“Huge. So that's why I said right at the start, the first thing you need, the very first thing you need to do is fix your culture. You
need 1o make people want to be part of the change. Otherwise, it's just not going to do it. So, the resistance comes from not
bringing people along those journeys. (P4).
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Regulation

“This is good one. Legal and regulations. I'm going 1o go with more regulatory stuff because I've got a bit more knowledge
around that. Curvently in Australia, we are governed by the National Sevvice Siandards for health care. So, we followed eight
national standards that we have to meet to be accredited to work as a hospital in Australia. So going digital, the same regulatory
body is working on digital standards. (P2).

“To be able to meet those regulations is going to be very challenging. And I think until we get very clear guidelines. They've got
suggestions. Can your system do this? This is a great thing ifit can. But it doesn't say that you have to do these...” (P2).
External supplier

“..But part of what we have as a contractual agreement is that any legisiative or regulatory changes that enacted either during
the project or post project, it's the responsibifity of the vendor to make sure that we as an organization meet those standards and
those regulations, it's a joint venture. So, we have to identify that the legislation has changed. We have 1o identify how and what
impacts it has on the system. And then we work with the vendor to make those appropriate changes so that we always stay
compiiant. It also forms part of your accreditation process as a health provider anyway” (P1).

“Let’s be frank. We haven 't always had the skills to assess what’s good or bad. They could almost tell us anything and as long as
its believable, managers nod their heads. I don’t think that s a good assessment of innovation which is a problem for us going
Jorward. " (P6).

Environment-related factors

5-1-Explanation and interpretation of results

The findings indicate that participants emphasize the need for organizations to demonstrate tangible benefits
through effective change programs and comprehensive training, which aligns with earlier research [22,59] suggesting
that perceived usefulness plays a significant role in new technology adoption. Also ,the findings emphasized the
necessity of engaging users throughout the transition to a digital record to ensure its utilization, suggesting that without
buy-in and understanding of the benefits, the system might not be adopted effectively. The participants acknowledged
the difficulties at the outset, noting that while the adoption and learning phases are challenging and time-consuming, the
long-term benefits of the new system will ultimately outweigh these initial obstacles. This highlights the importance of
user engagement, training, and effective communication of benefits to overcome resistance and ensure successful
adoption of EHRs systems [89]. Job relevance is indeed a critical factor in the acceptance and adoption of new
technology systems as highlighted in the study by Ebnehoseini et al., [90]. The need for adaptable and customizable
EHRs systems to align with diverse workflows in healthcare settings is essential as discussed in the research by Barrett
[91]. Furthermore, the study by Csonka and Korppi [92] emphasizes the importance of EHRs containing patient-specific
information, including treatment plans and clinical workflow analysis to meet varying professional needs. The findings
of previous studies collectively stress the significance of job relevance and customization in EHRs systems to enhance
user acceptance and to facilitate efficient healthcare delivery which is aligned with the findings of the current study.

The findings highlight the critical importance of key users in the adoption of EHRs systems by emphasizing their
extensive knowledge of processes and workflows. These key users are decisive in the train-the-trainer model, where
they receive additional training to support and educate end-users, thus facilitating smoother transitions [79]. The study
also notes the challenges posed by staff resistance due to a lack of awareness and heavy workloads, underscoring the
necessity for targeted training and knowledge sharing across the organization [93]. For instance, while nurses are
equipped with basic computer skills from their training, non-clinical staff may face greater difficulties and therefore,
require more tailored IT training. This aligns with contemporary literature which underscores the need for
comprehensive training and support structures to mitigate resistance and enhance user competency in EHRs adoption
[94]. Also the findings demonstrate that decision-making processes involving clear strategies and inclusive stakeholder
engagement as described by Rogers” innovation-decision process| 17] are crucial for aligning the EHRs implementation
with organizational goals and ensuring its success. The study findings highlights cost and complexity as critical factors
influencing the adoption of EHRs in healthcare settings. Participants identified the high initial costs and ongoing
expenses, including staff training, as significant concerns [95]. This financial burden is particularly challenging for
standalone hospitals that cannot rely on external support. Additionally, the complexity of EHRs systems, encompassing
the difficulty of understanding and using the technology, further complicates adoption [65].

Our findings emphasize the critical role of leadership support, financial resources, and organizational culture in
driving the adoption and success of EHRs within healthcare organizations. Leadership support is highlighted as essential
for fostering innovation, providing resources, and championing EHR initiatives throughout the organization [96].
Adequate financial resources are crucial for the strategic implementation of projects and achieving organizational goals,
requiring careful planning and allocation of resources [97,98]. Also the participants stressing the importance of preparing
the culture for change and innovation to ensure successful adoption and utilization of electronic systems [99]. This result
may be explained by the fact that it is important to address resistance and engage the workforce effectively, emphasizing
the need for cultural readiness and change management strategies. These insights underscore the multifaceted nature of
organizational readiness in successful EHRs adoption, highlighting the interplay between leadership, financial
management, and cultural transformation (Lipinski & Gondwe, 2021). These factors collectively contribute to the
overall success and sustainability of EHR implementation efforts within healthcare settings. The result of current study
point out the importance of regulatory requirements and the collaborative engagement with external suppliers in the
healthcare sector's adoption of digital systems. Participants stress the necessity for compliance with evolving standards,
reflecting the stringent mandates imposed by regulatory authorities [100]. This underscores the intricate nature of
contractual agreements between healthcare organizations and vendors, where both parties share the responsibility to
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ensure adherence to changing regulations. Such collaborative efforts are necessary for maintaining accreditation and
navigating the complexities of regulatory environments [101].

In conclusion, the findings emphasize the need for organizations to demonstrate tangible benefits through effective
change programs and comprehensive training to ensure successful adoption of EHRs. Engaging users throughout the
transition is critical for utilization, as buy-in and understanding of benefits are necessary to overcome resistance. Despite
initial challenges, participants acknowledged the long-term advantages of EHRs. We next discuss the broader
contributions of this research.

6- Discussions

The purpose of this research was to explore how innovation influences the successful adoption of EHRs in the private
hospital sector. To achieve this, the authors drew insight from three leading innovation theories including the
Technology, Organization, and Environment (TOE) model, the Technology Acceptance Model (TAM) model [16], and
the Diffusion of Innovation model [17]. We discussed at length how mnnovation models inform innovation adoption
practices with an overall aim to provide greater insight about the EHRS innovation process illustrated in Figure 1.

The findings of this study have been compared with the results of previous studies, providing a comprehensive
analysis of similarities and differences. The comparison highlights key factors and insights derived from the current
study, juxtaposed with prior established research outcomes. This thorough comparative is detailed in Table 5 which
captures all relevant factors identified through our study. By doing so, it underscores the robustness and validity of our
findings within the broader context of existing literature, thereby contributing to a deeper understanding of EHRs
adoption in the Australian private healthcare sector. Overall, while previous studies have pointed to the barriers and
issues of EHRs adoption more generally as noted earlier, our study broadens related literature by matching EHRs
implementation concerns to their thematic findings relevant to the dimensions of innovation.

We now discuss the contributions to existing research by exploring and expanding on the answers to each research
question beginning with research question 1.

6-1-Answers to Research Question 1

In answer to research question 1, and based on the previous discussion, Table 5 presents the mitigating factors that
counter the negative aspects of the EHRs adoption process in respect of a private healthcare hospital. Based on the
findings in Section 5, the “+” sign represents the favorable mitigating factor while the -*sign represents a more negative
factor. For instance, financial resources have a positive impact on EHRs adoption over the long term due to their cost-
effectiveness contributing to significant financial savings. In the short term, however, the adverse effect arises from the
substantial costs associated with full adoption and migration to EHRs. Health care institutions will accordingly need to
be mindful of the negative effects of implementing EHRs. It does not necessarily follow that all negative outcomes are
equally offset by positive ones. Innovations strategies here are thus better identified by integrating IMs leading to a
strategy for each emerging factor in Table 5. In broadening the existing EHRSs literature related to innovation in other
contexts [36; 33; 49], innovation strategies do not go far enough if at all within the private healthcare sector. That is,
mitigating processes require an innovation strategy to counter the negative effects of trying to implement new
innovation. For instance, the complexity of new innovation requires everyone to be involved in the planning processes
similar to what is proposed by DOI [76] while perceived usefulness and ease of use require comprehensive training
across the whole hospital similar to TAM?2 [95]. Moreover, it is one thing to identify which organizational context needs
to change [8; 13] but quite another to influence the context by better embedding the perceived usefulness and ease of
use of the new innovation [42]. Taken together, APH need to move forward with clear innovation strategies in support
of research question 1.

Table 5. Impact of mitigating factors for EHRs adoption

FACTORS MITIGATING PROCESSES AND OUTCOMES
Financial resources (+) Over the long term, EHRs demonstrate a favourable outcome due to their cost-
effectiveness, contributing to financial savings for organizations.
(=) Over the short term, the adverse effect arises from the substantial costs associated
with full adoption and migration to EHRs.
Innovation strategy: Adopting EHRSs is a worthwhile process over time considering
short-term costs.
Complexity (+) A complex system has more information than a simple one, therefore, it helps
managers to make effective decisions which takes planning.
(-) Decision makers may exhibit a propensity to refrain from the adoption of EHRs if
they perceive excessive degrees of complexity.
Innovation strategy: Involve everyone in the innovation planning process. Research
supports increased benefits from social innovation.

Leadership support (+) Better services would be provided if EHRs are supported by the leadership team.
Culture (+) Fixing and identifying cultural issues (ease complexities, employ effective
communication practices, and provide resources) from EHRs inception leads to
mitigating the challenges.
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(-) Changing a culture requires effort and resources.

Innovation strategy: Management to identify which aspects of culture need to align
with the new innovation e.g., job processes need to adapt to process innovation.
Regulation (+) The vendor has to ensure that the organization meets the required standards and
regulations.

(-) lack of elarity and constant change related to regulations.

Innovation strategy: Management to insist on external supplier communication such
that all users are more familiar with EHRs processes.

Perceived usefulness (+) Improving and demonstrating the perceived usefulness of EHRs canlead to
increased acceptance and adoption among healthcare provider staff.

(-) When perceived usefulness is complex, users will be hesitant.

Innovation strategy: Better and comprehensive training required for all users across the
hospital.

Perceived ease of use (+) The benefits will be better including the documentation and accuracy of everything.
(-) Decision makers may be hesitant to adopt EHRs if they perceive them as overly
complex.

Innovation strategy: Integrate usefulness with ease of use for all users across the
hospital.

Job relevance (+) The benefits to staff will be evident in workflows.

(-) More time allocations will be needed in other areas where work tasks change
Innovation strategy: Managers and section heads to carefully align existing roles and
job requirements with new roles and job requirements from EHRs innovation.
Knowledge (+) The level of knowledge of employees and decision makers has a positive impact on
the successful EHRs implementation

(-) Staff at risk of being resistant to implementation because of their lack of
knowledge.

Innovation strategy: Better and comprehensive training required for all users to
increase skills and knowledge.

Decision (+) The impact of decision is positive when decisions are made by stakeholders and
with the participation of a medical council.

(-) EHRs decisions will be difficult when not supported by senior leaders

Innovation strategy: Management decisions must incorporate all users.

6-2-Answers to Research Questions 2

In building on insights related to research question 1, we now address the answers to research question 2 related to
which innovation artefacts are more ubiquitous with respect to the electronic healtheare records (EHRs) adoption
process. Earlier in (Figure 1), we illustrated how our conceptual model encompasses both TAM2, DOI and the TOE
framework. We outlined in Table 3 how the thematic findings from the data were related to the dimensions of innovation.
In sum, TOE and innovation practices influence EHRS practices both positively and negatively as previously discussed
in answer to research question 1. Earlier also we outlined how we used critical reflexive analysis (RTA) to identify
innovation artefacts from the data set by using Braun and Clarke [85]. The reflexive process consisted of an inductive
qualitative approach to establish greater meaning from the data. The procedure led to a number of emerging insights.
For instance, in addition to what we know about user satisfaction in relation to innovation, the researchers wanted to
determine what other factors emerged from the data.

In Table 6, we now illustrate how a careful review of the data and each innovation theme resulted in identifying how
time or temporal factors emerged to play a key role in user adoption of EHRs in addition to the more standard innovation
artefacts discussed earlier. That is, we identified that time as an innovation artefact was borne out of integrating the three
innovation models which is a new contribution to determining which innovation artefacts are more ubiquitous with
respect to the adoption of EHRs within the private healthcare sector.
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RQ

Emerging Innovation
Theme

Example Emerging Innovation Related to Time
Artefacts

Table 6: Broadening electronic healthcare literature.

Prior Research Supporting a Focus on
Time & Contribution to Theory

RQ2: How can innovation inform new electronic healthcare records (EHRs) adoption

sticcess?

Perceived usefulness and
perceived ease of use

“There must be means in place to mitigate the
concerns of the staff, particularly clinicians, about
the introduction of this new technolegy like
showing the benefits of the new system over time”.

“Moving away from current legacy systems, guality
improvement projects, improved medication safety,
suggests a number of reasons weve communicated
as to why we're going on the journey.

“So, unless you start bringing people on the
Journey that theyve going to go to a digital record,
and the benefits for doing that. Then even if you do
get it fo go live, they're not going to use it”.

“How can the new system improve patient care and
simplify workflows and affirming that this
increased burden won't be sustained in the long
term”.

“And then down the track in five years, if they put
it in legislation, do I go, "Oh, well I didn't do that
because it wasmt in legislation. How am I going 1o
build it now?" That's going to be interesting. ”

Supporting Research

“A meta-analytic review of the factors of
technology acceptance across theories might
not only help put theories into perspective,
but it could also make it possible to focus on
individual constructs more widely,
examining whether attitude, intention or use
behaviour can be regarded as a proxy for
behaviour ( Marikyan, Papagiannidis, and
Stewart 2023: p. 2). This also applies to time
and temporal work as a proxy for behaviour
[103].

“Considering the changes in technology use
cases over the past decades, there is a need
to aggregate the effects of factors and
compare them across time and applications™
[104].

[Adoption] “is a complex process in which
an individual’s beliefs and attitudes are
formed over time and lead to a final decision
about whether to adopt a technology™ (L.
Liu and Miguel-Cruz 2022: p. 162).
Contribution to Theory

Broadening TAM is possible by adding other
characteristics such as temporal work and
time to measure the impact of technology
adoption over time.
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Knowledge,
Job relevance and
Decision-making

Leadership support,
Complexity and
Financial

“We've certainly identified where some of the more
complex processes are and where those stekeholder
groups will find it more difficult 10 adopt, and some
of the strategies to tackle that, including increased
training, increased stakeholder engagement. That's
how we're moving through those processes”

“Sharing knowledge. So being in a building stage,
I'm going te go with where we're at, I think that's
easiest. We've had to work with teams from all over
the hospital, in the buiiding of what we're doing
now for our new system”.

“The types of skills required vary depending on the
stage of implementation. In the early stages, when
the prodiict is unclear, there is a need for the skills
of scientific or technical specialisis. Later on, the
vequired skills stift to leadership, managerial
control, and workforce empowerment skills”

“The project has been pushed out a little bit there
will be another round of training but part of the
EHR adoption process and change management
process’.

“It's probably something we could do better, I
would say. But yeah, overall, I think we 're okay. I
think we've okay. I think we ve prepared enough to
go on a digital journey”.

“We were relying on the expertise of vendors to
help make decisions avound number of unclear
aspects”

“There has been a heavy focits on what the
standards are and aiso the guidelines and
recommendations by the Australian Commission on
Safety and Quality in Health Care (ACSQHC) for
electronic systems in hospitals. So, we've been
looking at oll that as well”.

“We planned to simplify the stages of
implementation and planned for training during
and after implementation asways to mitigate
concerns related to system complication”.

“As program administrators our priority is to
provide support required for planning and form of
a leadership group to handling this complicated
program. We also listen to staff requirements and
suggestions, which is very important for sustained
improvement.

“Later on, the requived skills shifi to leadership,
managerial control, and workforce empowerment

skills”.

“So first and foremost, any organization that is
looking at an electronic health record, electronic
medical record needs 1o understand, they need to
prepare the culture of the organization, right?

“So, the people that were part of it got pulled in off
the floor they come along on that journey, but
there probably were some efficiencies in
appropriately budgeting and resourcing the right
skillset”.

“Investing in electronic health records is not just
about modernizing our healthcare system; it's also
a strategic decision aimed at long-term cost
savings. By digitizing patient records and
streamlining administrative processes, we
anticipate significant reductions in operational
COSES over time”.

““Financially of course, it's going to be an
expensive journey for anyone”.

“Further along as we got into training we had very
miich a regimented structured training process

Supporting Research

The coexistence of conflicting temporal
structures and assumptions among people
who need to work together is equally
powerful as individual innovation
characteristics. In this case, temporal
complexity may also be an enabler of
interorganizational collaboration [106].
“Time is not simply a structuring device, but
can itself become objectified, quantified,
commodified, and financialized. In such
contexts, people talk about ‘saving’ time,
‘borrowing’ time, or ‘giving’ time” (Bansal
etal 2022: p. 12).

An individual’s beliefs and attitudes are
formed over time given the complex
adoption process and if not checked or
measured, could create a speed trap in the
adoption process [107].

Contribution to Theory

In relation to knowledge, job relevance, and
decision making, participants are hesitant
about the digital journey, the degree of
regulation, of moving through processes, and
pushing the project out. By not focusing on
time could create a speed trap. A focus on
managing time as an innovation artefact
helps to broaden existing innovation
literature.

Supporting Research

While TAM models have validated how
attitude (of both leaders and other users) has
influenced actual use behaviour in prior
research of technology adoption and
diffusion [12,102,105], our findings suggest
that time-based temporal work has not been
measured as an influential factor.

We noticed from the data how temporal
pacing shaped participants propensity to
collaborate via creating new actions rather
than waiting for the ‘right time’ for
innovation. [106].

There are highlighted instances of
scheduling training and people’s time by
pacing the EHRs workflow [108].

The readiness of physicians to adopt EMRS
is heavily influenced by various factors such
as age, experience, computer literacy,
organizational culture, and participation
(Derecho et al. 2024: p. 13). Time is also a
contributing factor [12].

The call for longitudinal studies underscores
the importance of tracking EMR adoption
over time, allowing researchers to discern
how user dynamics and relationships among
variables evolve [12,109].

Contribution to Theory

Extant studies have not theorized how the
TOE-related effects of electronic healthcare
efforts can be broadened or extended on the
basis of innovation theory, while innovation
use in EHRs has only been discussed more
generally [13].
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whereby there's an allocation of time to each user
group and each process for their training”.

“But part of what we have as a contractual
agreement is that any legisiative or regulatory
changes that enacied either during the project or
postproject, it's the responsibility of the vendor to
make sure that we as an erganization”.

In adopting the definition of temporal work for this study by Bansal et al (2022: p. 7), we define temporal work or
time-based work practices as “individual, collective or organizational effort to influence, sustain or redirect the temporal
assumptions or patterns that shape strategic action”. In the current study, we noticed many assumption-based statements
and patterns in the data that supported the 1dea of time as an innovation artefact [107]. We observed from the data how
temporal work shaped participants propensity to collaborate via creating new actions rather than waiting for the ‘right
time’ for innovation [106]. We highlighted instances of scheduling training and people’s time by pacing the EHRs
workflow [110].

In perceived usefulness for instance, participants spoke of building the new system over time, and that they were on
a journey and that it was important to bring people along on the journey. In perceived ease of use category, participants
noted that the burden of use would not be sustained in the long term and were mindful of what that looked like in five
years’ time. Interestingly, participants spoke of moving through the process, not of completing the process, indicative
of temporal pacing. In terms of knowledge, participants noted the building stage and of building on what we are doing
now. At no time did participants suggest that the process was complete. Similarly, in terms of decision making, collecting
knowledge as a digital journey, simplify the stages of implementation, and that vendors would need to be helped with a
number of unclear guidelines. Decision-making aspects were thus time dependent since they relied on time as an
innovation artefact in bringing about change. For cost for instance, participants acknowledged long-term savings and
the expensive journey for allocating costs over time. Moreover, managers in respect of complexity and leadership
support identified the need to allocate time to user groups and that regulatory changes occurred during and posting the
project. Sustained improvements was inferred as a time artefact for temporal pacing since improvements would not take
place immediately while preparing the culture was an additional time-based artefact given that cultural change evolves
over time [103].

6-3-Contributions to Existing Research

Given our focus on time as an emerging artefact, the characteristics of the three innovation models are more
circumspect. Scholars note for instance that the adoption process is not a single event [105]. Rather, an individual’s
beliefs and attitudes are formed over time given the complex adoption process and if not checked or measured, could
create a speed trap [107] Yet, innovation adoption models are primarily individually focused and determined by
individual characteristics e.g., users perceived ease of use, usage behaviour, where time or the temporal effect of work
is mostly not measured. Moreover, if scholars wanted to measure the time-based or temporal effects of innovation
practices on new technology adoption, then this should be divided into the micro and macro perspective.

Liu and Miguel-Cruz (2022: p. 162) notes that the adoption process relates to the micro perspective of change
whereas the macro perspective describes how technology use spreads through a population. While TAM models have
validated how attitude (of both leaders and other users) has influenced actual use behaviour in prior research of
technology adoption and diffusion [12,102,105], our findings suggest that time-based temporal work has not been
measured as an influential factor even while as we have discussed, time is an innovation artefact influencing temporal
pacing [103]. That is, building on the integrative insights from the three innovation models (Figure 1), innovation
practices are mostly measured at the individual level. Time, however, is an emerging innovation artefact pointing to the
importance of innovation diffusion from a longitudinal perspective at the organizational level. The innovation adoption
model characteristics based on the current research findings could thus be broadened by illustrating how time and
temporal work pacing emerge and are equally influential in the adoption process as other characteristics.

In Table 6, supporting research suggests that while user attitude, intention to use can be regarded as a proxy for
behaviour [102], there remains a need to aggregate the effects of factors and compare them across time and applications
[104]. Simply measuring some behavioural factors and missing others may not be enough to determine how innovation
practices influence outcomes. Liu and Miguel-Cruz [105] note that individuals’ beliefs and attitudes are formed over
time and lead to a final decision about whether to adopt a technology. We note in the supporting literature of Table 6
that temporal complexity may also be an enabler of interorganizational collaboration [106] because of the emphasis on
saving, borrowing, and giving time [103]. Without considering time as a temporal artefact, the adoption process could
create a speed trap for eager users [107]. Leadership moreover does not necessarily translate into adoption success. The
literature notes that technology adoption is different to diffusion [12] such that participants forged ahead without being
cognisant of the right time for innovation [106].
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The call for longitudinal studies [109] amplifies the need to carefully measure the dynamics and relationships among
variables [12]. Taken together, our contributions to theory suggest that by focusing on time as an innovation artefact
helps to broaden insight about which innovation practices are important for EHRs processes in addition to the well-
known effects of innovation models as highlighted though research question 1. Similarly, broadening both TAM and
TOE might be possible by measuring the characteristics of temporal pacing and the impact of time on technology
adoption. Given the priority placed on time by participants in the current study suggests it deserves equal prominence
with other innovation characteristics as an important innovation artefact.

6-4-Contributions to Practice

The findings of this research have implications for professional practice. Managers will need to note how the positive
mitigating factors presented earlier can be offset by negative factors. However, our results suggest the value of grounding
EHRs adoption processes on the basis of innovation characteristics helps to prioritise which innovation attributes are
important. We suggest that a greater appreciation of innovation will result in enhanced patient healthcare and decreased
healthcare expenses as discussed earlier. Accordingly, managers will need to better align organizational strategy with
information systems strategy [111,112], by not paying lip service to new innovation adoption. What emerged in the
current study was the need for careful planning, stakeholder engagement, lessons learned from previous
implementations, and adherence to health safety guidelines. Health organizations should prioritize highlighting the
benefits of the electronic system to all stakeholders, emphasizing improved patient care, workflow simplification, and
quality improvement initiatives. Moreover, we highlighted how temporal pacing and time are equally important
innovation artefacts informing EHRs adoption processes which is a new contribution to both research and practice.

6-5-Implications for Future Research

We note from Marikyan et al. [102] that since the development of the earlier innovation models e.g., TAM,
individuals perceptions of technology have changed considerably because of the increase in individual user knowledge.
Different versions of TAM however and other innovation models such as TOE however have not changed considerably.
In elaborating on our theoretical contribution, individuals’ perceptions of the value of technology was not the main basis
for user acceptance in the current study quite possibly confirming that individual users have become more comfortable
with new technology overall. Future research should look to explore how time influences adoption processes as well as
the effects of different temporal pacing objects such as tasks, the flow of tasks, job roles, time resources and end goals.
Time as a temporal factor has thus not received adequate investigation which future studies could explore. The current
study 1s limited in generalising the results to other industries given the focus on private healthcare. A broader study
across industries including a broader data set would help to confirm the value of innovation tied to electronic healthcare
adoption processes.

7- Conclusion

This study employed in-depth interviews of stakeholders from a private healthcare setting to investigate the impact
of innovation processes on the adoption of EHRs in the Australian private healthcare sector. The study drew insights
from prominent innovation theories such as the Technology, Organization, and Environment (TOE) model, the
Technology Acceptance Model (TAM), and the Diffusion of Innovation model, to understand how these models inform
innovation adoption practices. This comprehensive analysis provided key factors and insights that enrich the existing
literature on EHRs adoption practices, particularly in private healthcare institutions. Factors offsetting the challenges of
EHRs adoption in the Australian private healthcare sector were explored, emphasizing the role of mitigating factors in
facilitating adoption processes. Innovation attributes such as perceived usefulness and adopter characteristics like
knowledge and decision-making were crucial in enhancing the success of EHRs adoption in healthcare organizations.
The study identified the importance of integrating different innovation models with EHRs adoption processes and
underscored the significance of temporal pacing and timing as essential elements of innovation in EHRs adoption
processes, presenting a novel contribution to both academia and practical application. The results suggest the value of
grounding EHRs adoption processes on the basis of innovation characteristics helps to prioritise which innovation
attributes are important. In practice, the findings suggest that healthcare managers should align their organizational
strategies with innovation models, ensuring comprehensive training, stakeholder engagement, and adherence to safety
guidelines.
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5.3. Links and implications for Paper 3 to Papers 1 and 2

Paper 3 builds upon the foundational insights provided in Papers 1 and 2 by
integrating a temporal perspective into the analysis of EHRs adoption. While Paper 1
established the essential technological, organizational, and environmental factors
influencing EHRs implementation and Paper 2 highlighted the alignment challenges
between innovation stages and organizational capabilities, Paper 3 extends this
framework by introducing the concept of time as a critical element in understanding
EHRs adoption. This temporal dimension adds depth to the analysis by considering
how the timing and pacing of innovation affect adoption outcomes. The combined
insights from all three papers underscore the necessity of a multi-faceted approach to
EHRs adoption, incorporating both static and dynamic factors. Thru bridging the gap
between technological innovation models and practical adoption strategies, Paper 3
provides a more comprehensive understanding of EHRs implementation challenges
and offers actionable recommendations for healthcare managers. The integration of
time into the adoption framework not only enhances the theoretical contributions of
Paper 1 and Paper 2 but also informs practical strategies for overcoming barriers and

improving EHRs adoption processes in the Australian private healthcare sector.
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CHAPTER 6 DISCUSSION AND CONCLUSION

6.1.Introduction

This research presented an in-depth understanding of the perceptions of
healthcare specialists’ concerning the adoption of EHRs within the Australian private
healthcare sector. The perspectives and experiences of the participants were
considered in respect of the three main areas of investigation concerning relevant
technological, organisational, and environmental factors. The research explored what
kinds of barriers exist in relation to the adoption of new EHRs, how different processes
of innovation can be matched to knowledge stocks by taking into consideration a
number of innovation phases, what features of innovation models are more germane
within the context of adopting EHRs, and how innovation processes influence clinical
best practice by presenting a new framework for integrating innovation, knowledge,
and learning. The research questions were addressed in respect of the three
embedded studies discussed in Chapters 3, 4 and 5, and are now represented as

follows:

RQ 1: Which emerging TOE factors and underlying EHRs digital issues best

inform the EHRs digital adoption process within Australian hospitals?

RQ2: What are the integrating features for adopting EHRs medical processes
and clinical measures within the private healthcare sector in the light of TOE barriers

and existing healthcare policy settings?
RQ3: How can TOE and innovation theory related to the private hospital
context be broadened when innovation, knowledge, and learning capabilities are

better integrated?

RQ4: Which mitigating factors offset the problems of EHRs adoption within

the Australian private healthcare sector? And

RQ5: Which innovation artefacts are more ubiquitous with respect to the

electronic healthcare records (EHRs) adoption process?

95



6.2.Discussion of key findings

To understand the range of adoption issues within the Australian private
healthcare sector, the first paper used a systematic literature review to identify the
factors which influenced the adoption of EHRs. This enabled the development of a
conceptual adoption framework of the barriers to adoption (Figure 3 in Chapter 3). The
framework was then used as a basis to inform the research papers presented in
Chapters 4 and 5. The second paper explored how the technology, organization, and
environment (TOE) contexts were impacted by innovation, knowledge stocks and
learning flows, with respect to health policy frameworks (Chapter 4). The third paper
(Chapter 5) by contrast explored how different innovation models such as the
Technology Acceptance Model (TAM), the Diffusion of Innovation (DOI) model, and
the Technology-Organization-Environment (TOE) framework, could be integrated in
ways that influenced user acceptance and satisfaction. The study found that
individuals’ perceptions of the value of technology was not the main basis for user
acceptance and that time or temporal pacing emerged as a critical artefact for
innovation tasks, the flow of tasks, job roles, time resources and end goals.
Collectively, the three studies closed gaps related to a) informing the barriers to EHRs
adoption and implementation, b) highlighting how EHRs innovation was associated
with knowledge stocks and learning flows, and c) evaluating study findings in relation

to different models of innovation capability and emerging capability.

6.2.1. Factors influencing the adoption of EHRs in the Australian environment
In Chapter 3, an extensive review of the extant literature was conducted to
explore the barriers to technology adoption. The next sections 6.2.1.1, 6.2.1.2 and

6.2.1.3 summarise the findings which were discussed in depth in Chapters 3.

6.2.1.1. A Dominant Influence of Organizational Factors

Contrary to popular assumptions, empirical evidence indicates that
organizational factors play a key role in the adoption of EHR systems (Kabukye et al.,
2020, De Benedictis et al., 2020). Out of these, the most prominent were cultural
issues highlighting how shared values, beliefs, and norms, influence individuals’
perceptions of innovation and the level of interaction. Technology readiness
underscored the importance of organizational preparedness in embracing digital
transformations (Kruszynska-Fischbach et al., 2022). Moreover, employees'
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knowledge and competencies in respect of adequate training, skill development, and
support mechanisms highlighted the significance of human capital investments
(Mousa and Othman, 2020). Overall, the compilation of these factors suggested that
the adoption of EHRs is not only a technological challenge but a multifaceted
organizational endeavour that requires a comprehensive and integrated approach. By
focusing on these key organizational aspects, healthcare managers can improve

operational efficiencies and achieve better patient care outcomes.

6.2.1.2. Maximizing EHRs Adoption and Diffusion for Healthcare Providers

Acknowledging which organizational factors shape EHRs adoption processes
holds profound implications for healthcare providers seeking to optimize and maximize
new innovation benefits. The results of the thesis found that by assessing and better
managing a range of organizational dynamics e.g., clinical best practice and learning
flows, health organizations can significantly improve healthcare outcomes, reduce
costs, and enhance care coordination (De Benedictis et al., 2020). A strategic
alignment of organizational culture with technological objectives can mitigate
resistance to change and facilitate smooth integration processes (Jung et al., 2021).
Investments in technology readiness initiatives, infrastructure upgrades,
interoperability enhancements, and cybersecurity measures are imperative to ensure
the efficacy and sustainability of EHRs implementation resulting in more efficient real-

time patient monitoring and data analytics (Wilbawa et al., 2024).

Equally critical is the prioritization of employee training and development
programs aimed at enhancing digital literacy and fostering a culture of innovation and
adaptability. Training programs must be continuous and tailored to the evolving needs
of the healthcare workforce, ensuring that all staff—from clinicians to administrative
personnel—are competent in using EHR systems effectively (Gold et al., 2021). This
approach not only enhances the functionality of EHR systems but also empowers the
workforce to use these tools to deliver higher quality care. Furthermore, advancing a
conducive organizational environment that is supportive of EHRs adoption is essential.
This involves not only the technological aspect but also the human and cultural
elements within the organization (Kruszynska-Fischbach et al., 2022). Engaging with
staff at all levels to solicit feedback, identify potential issues, and to develop
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collaborative solutions can lead to more effective implementation and utilization of
EHR systems . This participatory approach helps to align the system functionalities
with the actual needs of users (as discussed in paper 2 Chapter 4), thereby increasing
the likelihood of successful adoption and integration into daily practice (Tapuria et al.,
2021).

Additionally, healthcare leaders must address the psychological and cultural
aspects of technology adoption. Change management strategies that include clear
communication, setting realistic expectations, and providing ample support during the
transition period are vital. By addressing fears and resistance head-on, leaders can
cultivate a more receptive environment that views technology as an enabler of better
patient outcomes rather than a burden (Basulo-Ribeiro and Teixeira, 2024). Effective
leadership can champion the cause of digital transformation, model positive behaviour
and allocate resources judiciously to support the necessary changes. Leaders can
also play a fundamental role in bridging the gap between clinical and IT departments,
fostering a collaborative culture that integrates technological solutions with clinical
practice (yahya Al Abbas et al., 2023). Finally, measuring the impact of EHRs on
healthcare delivery and outcomes is crucial for ongoing improvement. This involves
regular audits, performance reviews, and feedback mechanisms to ascertain both the
benefits and challenges of EHRs usage. Such assessments can provide actionable
insights that drive further refinements in EHR strategies, ensuring that they continue

to meet the evolving needs of healthcare providers and patients alike.

In conclusion, the successful adoption of EHR systems in healthcare settings
is heavily influenced by a multitude of organizational factors. By strategically managing
these dynamics, healthcare providers can unlock the transformative potential of EHRS,
leading to more efficient operations, better patient outcomes, and a more sustainable

healthcare system.

6.2.1.3. Challenges and Future Directions

Despite the compelling evidence highlighting the priority of organizational
factors in EHRs adoption, several challenges and areas for future research deserve
consideration. Firstly, the complex interplay between organizational dynamics and
technological factors necessitates a more nuanced understanding of the underlying
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mechanisms driving adoption processes. Future studies should adopt interdisciplinary
approaches that integrate insights from organizational behaviour, information
systems, and healthcare management to unravel the interconnecting themes of the
EHRs adoption phenomena. Additionally, the contextual specificity of organizational
factors underscores the need for tailored strategies that account for the unique
characteristics and needs of diverse healthcare settings. And these may be different
from one hospital to another. Furthermore, longitudinal studies are warranted to
assess the long-term impact of organizational interventions on EHRs utilization and
performance outcomes particularly related to (as paper 2 alludes) to the temporal
pacing issues of adoption. By addressing these challenges and advancing knowledge
in this domain, researchers can contribute to the development of evidence-based
practices that facilitate the widespread adoption and effective utilization of EHR
systems , ultimately advancing the quality and efficiency of healthcare delivery on a
larger scale.

In conclusion, while technological factors are often described as the primary
drivers of EHRs adoption, empirical evidence suggests that organizational factors
exert a more significant influence. Culture, technology readiness, and employees'
knowledge emerge as fundamental determinants shaping adoption patterns within
healthcare facilities. By strategically managing these organizational dynamics,
healthcare providers can enhance EHRs adoption and diffusion, leading to improved
outcomes, reduced costs, and enhanced care coordination. However, addressing the
challenges inherent in navigating the complex interplay between organizational and
technological factors requires concerted research efforts and interdisciplinary
collaborations. Through advancing knowledge in this domain, stakeholders can unlock
the transformative potential of EHR systems , thereby maximising positive change
within the healthcare landscape.

6.2.2. Developing Innovation and Knowledge Capabilities for Assessing EHRs
Adoption
The primary objective of chapter 4 paper 2 was to determine the obstacles and
difficulties hindering the implementation of EHRs innovation in the private healthcare
sector in Australia. A secondary goal was to expand scholarly comprehension

concerning how various contexts related to technology, organization, and environment
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could be impacted by different stages of innovation, knowledge stocks and learning
flows. Notably, a common thread across all obstacles (Technology-Organization-
Environment) was the lack of readiness within the private healthcare sector to adapt
to the new innovation process. This was particularly germane with the lack of inclusive
capability that should prioritize high knowledge stocks and high learning flows. When
this was not evident, the study found that clinical best practices could be compromised

on the basis of existing resource stocks.

Moreover, the lack of awareness in respect of Knowledge Stocks and Learning
Flows leads to an improvised nature of the innovation process. One of the study
findings is that it was not good enough nor desirable to have static and minimized
capability evident by low knowledge stocks and learning flows. Whilst this might reflect
that fact that the healthcare sector is highly institutionalized, it does little to foster a
change culture that is highly receptive to new innovation adoption.

Paper 2 noted that the stages of innovation in one setting might not precisely
align with a similar adoption process in another context (Gao and Sunyaev, 2019).
One potential approach involves initially pinpointing the clinical metrics that most
accurately embody the values and objectives of the healthcare environment in
guestion. Following this, leaders should identify the Technology-Organization-
Environment barriers impeding the attainment of these clinical measures.
Subsequently, evaluating how Knowledge Stocks and Learning Flows intersect with
the stages of innovation becomes critical. The analytical process followed therefore in
paper 2 can be replicated in future studies. Without this comprehensive assessment,
we believe that leaders and managers may lack the necessary resources and

capabilities to effectively introduce new IT innovations.

6.2.3. The influence of various innovation artifacts in EHRs adoption

The adoption of EHRs represents a significant advancement in healthcare
systems worldwide, promising improved efficiency, accuracy, and accessibility of
patient data (Mathai et al., 2022). However, the adoption process of EHRs is
multifaceted and influenced by various innovation artifacts which paper 3 discusses in
detail. Building upon insights derived from research (Chapter 5, question 1), which
focused on the factors influencing EHRs adoption, the analysis explored in detail the
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innovation artifacts most ubiquitous in the EHRs adoption process. To contextualize
the exploration, the discussions illustrated a conceptual model that integrated the
Technology Acceptance Model (TAM2), Diffusion of Innovation (DOI), and the
Technological, Organizational, and Environmental (TOE) framework. This integrated
model provided a comprehensive lens through which to examine the complexities of
EHRs adoption.

Through thematic analysis, as illustrated in Chapter 5, Table 5, the discussions
identified key dimensions of innovation and their relationship to EHRs adoption. These
dimensions encompassed both positive and negative influences stemming from the
TOE framework and innovation practices as discussed in response to Chapter 5,
research question 1. However, the analysis went beyond established models to
uncover additional innovation artifacts that significantly impacted EHRs adoption.
Employing Braun and Clarke's reflexive thematic analysis (RTA), a critical examination
of the data was undertaken to identify emerging insights beyond conventional
innovation frameworks. This approach allowed the researcher to unveil the innovation
artifacts previously overlooked, shedding light on their role in the adoption process.
Notably, the analysis revealed the emergence of temporal factors as a crucial

innovation artifact, transcending traditional models.

In Chapter 5, Table 6, we present our findings regarding the influence of
temporal factors on EHRs adoption. Contrary to the prevalent focus on technological,
organizational, and environmental determinants, the study highlighted the critical role
of time in shaping adoption dynamics within the private healthcare sector. Time as an
innovation artifact encapsulates the temporal aspects inherent in the adoption journey
including implementation timelines, transition periods, and temporal constraints. The
integration of temporal considerations into our analysis represents a novel contribution
to understanding EHRs adoption. By synthesizing insights from TAM2, DOI, and the
TOE framework, we uncovered the temporal dimension as a fundamental driver of
adoption behaviour. This newfound perspective expands the repertoire of innovation

artifacts, providing a more nuanced understanding of the adoption process.

Furthermore, our analysis explains the interconnectedness of temporal factors
with existing determinants of EHRs adoption. Temporal considerations intersect with
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technological advancements, organizational readiness, and environmental dynamics,
shaping the overall adoption landscape. For example, time constraints may amplify
organizational challenges or impede technological integration, underscoring the
intricate interplay between temporal artifacts and other influencing factors. The
recognition of time as a pervasive innovation artifact underscores the dynamic nature
of EHRs adoption. In essence, temporal factors permeate every stage of the adoption
process, from initial awareness and decision-making to implementation and post-
adoption evaluation. As such, stakeholders must prioritize temporal considerations
alongside traditional determinants to optimize EHRs adoption outcomes. Moreover,
the findings hold implications for policymakers, healthcare providers, and technology
vendors involved in EHRs implementation. By acknowledging the temporal dimension
and its implications, stakeholders can develop more robust strategies tailored to the
temporal realities of the adoption context. This may entail flexible implementation
timelines, adaptive organizational structures, and proactive mitigation of temporal

barriers.

To conclude, the analysis in paper 3 Chapter 5 reveals the innovation artifacts
most ubiquitous in the EHRs adoption process, with a particular focus on temporal
factors. By integrating insights from multiple frameworks and employing reflexive
thematic analysis, the findings extend scholarly understanding of the EHRs adoption

process beyond traditional paradigms.

6.3. Thesis recommendations

Based on the findings in this thesis, there are several important
recommendations that can be made for policymakers, researchers, and healthcare
professionals. EHRs offer a promising alternative to traditional paper-based systems,
addressing many challenges associated with data security and patient privacy.
Although EHRs are generally more resilient against theft and physical damage than
legacy systems, the level of data protection varies among healthcare providers due to
discrepancies in IT infrastructure across institutions. This variance in infrastructure can
influence the degree to which healthcare providers can guarantee data privacy,
especially in settings with differing technological resources and administrative

practices. Nonetheless, EHRs contribute significantly to care quality by providing a
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consistent, centralized platform, enhancing connectivity among hospital departments

and facilitating a seamless information flow that improves patient care.

The accessibility of digital EHRs enables quicker administrative processes and
fosters a more positive user perception of electronic records while also reducing
human error in hospital administration. However, financial constraints remain a
substantial barrier, particularly for smaller hospitals that face more pronounced
difficulties in securing the funds needed for EHR adoption. The financial demands of
EHR implementation extend beyond initial setup costs to encompass long-term
expenses, including system monitoring, upgrades, maintenance, and support
services. This complexity underscores the need for healthcare administrators to
carefully assess the financial and resource commitments required for successful,

sustainable EHR adoption.

Effective EHR implementation must also account for varied technological
infrastructures, organizational cultures, and existing data management practices
across hospitals. By addressing these factors, leaders can ensure that the transition
to EHRs aligns with the organization’s capabilities and strategic vision. Implementing
EHRs successfully requires not only well-defined goals but also strong managerial
commitment and adequate resources, particularly for staff training and change
management. Organizational buy-in and workforce training are crucial, as they
mitigate role uncertainty, boost job satisfaction, and cultivate a positive attitude toward
the transition. Likewise, overcoming resistance from staff who are accustomed to
legacy systems is essential, as a shared commitment to digital transformation is a key

indicator of successful EHR integration.

To ensure a streamlined adoption process, healthcare organizations should
carefully select EHR vendors and assess potential systems for compatibility, ease of
use, and cost-effectiveness. It is also essential to integrate temporal considerations
within EHR adoption strategies, accounting for factors like flexible timelines, adaptive
implementation processes, and proactive management of temporal constraints. An
early alignment of priorities, strategies, and technical requirements fosters a smoother
transition, positioning healthcare providers to realize the full potential of EHRs for

improving patient outcomes and operational efficiency.
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6.4.Contribution of the thesis

In Chapter 3, this study adds to the existing knowledge by exploring key
elements that impact the adoption of EHRs. Specifically, this investigation focused on
factors influencing the adoption process within the Australian private healthcare
sector, a topic that has not been previously studied. Consequently, the findings provide
a fresh and unique contribution for both researchers and practitioners. Chapter 3 also
identifies two categories of factors: those that facilitate and support the adoption
process, and those that hinder it. The categorization of 136 factors relevant to EHRs
adoption within the Australian private healthcare sector significantly enriches the
understanding of which crucial elements need to be considered in the adoption
process. The factors identified in Chapter 3 validate and support prior studies of the

advantages and barriers of EHRs adoption.

In chapter 4, the thesis expands the existing body of knowledge concerning
EHRs by emphasizing the significance of learning flows and knowledge stocks and
matching these to innovation capability. By employing a cross-theory approach,
Chapter 4 addresses recent calls from scholars to explore digital IT innovation and
adoption in specific contexts (Saratchandra et al., 2022). The chapter also explored
how to align an organization's existing innovation capabilities with a desired level of
innovation. This alignment is crucial for health organizations to efficiently accomplish
their clinical objectives. Chapter 4 also discussed how health organizations can
employ various policy mechanisms to enhance collective innovation capabilities (refer

to Figure 2 in Chapter 4).

Extending extant research from the present study more generally relates to:

e The necessity in pinpointing the clinical measures or indicators specifically
associated with a particular healthcare provider’s service.

e The need to evaluate the obstacles and constraints hindering the adoption of
EHRs innovation that prevent clinical measures from being achieved.

e The necessity of understanding how learning flows and knowledge stocks
inform the phases of IT innovation, consequently helping to address a range of
TOE concerns.
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e The significance of developing a set of policy levers that enhance organizational

innovation capability.

Therefore, by integrating insights from prior studies, the theoretical framework
depicted in Figure 2 Chapter 4 and summarized in Table IV Chapter 4, represents a
cross theory approach for broadening the extant literature. The findings provide
valuable insights for private healthcare institutions, potentially expanding the

understanding of IT innovation adoption across various healthcare settings.

The findings of Chapter 5 hold significant implications for professional practice.
Managers must consider how positive mitigating factors identified earlier might be
countered by negative influences. Nonetheless, our findings suggest that anchoring
Electronic Health Records (EHRsS) adoption processes on the foundation of innovation
characteristics assists in prioritizing essential innovation attributes. We propose that a
deeper understanding of innovation will lead to improved patient healthcare and
reduced healthcare costs, as previously discussed. Consequently, managers should
aim to align organizational strategy more effectively with information systems strategy,
avoiding mere lip service to new innovation adoption. The study of paper 3 in Chapter
5 highlights the importance of careful planning, stakeholder engagement, drawing
lessons from previous implementations, and adhering to health safety guidelines.
Healthcare organizations should prioritize communicating the benefits of electronic
systems to stakeholders, emphasizing enhancements in patient care, streamlining of
workflows, and quality improvement initiatives. Additionally, we underscore the
significance of temporal pacing and time as crucial innovation elements guiding EHR
adoption processes, which represents a novel contribution to both research and

practice.

Regarding the implications for future research, and taken together, the findings
suggest that individuals' perceptions of technology have evolved considerably since
the development of earlier innovation models such as TAM, possibly due to increased
user knowledge. However, different versions of TAM and other innovation models like
TOE have not undergone substantial changes. In elaborating on the thesis theoretical
contributions, individuals' perceptions of technology's value were not the primary

determinant of user acceptance in this study, suggesting that users may have become
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more comfortable with new technology overall. The findings of the thesis indicate that
the impact of time-based temporal work has not been adequately measured as a
significant factor, despite earlier discussions highlighting time as an innovation artefact
that affects temporal pacing. Specifically, drawing from the integrative insights of three
innovation models, innovation practices are often measured at the individual level.
However, time is emerging as an important innovation artefact, underscoring the
significance of innovation diffusion from a longitudinal perspective at the organizational
level. Consequently, the characteristics of the innovation adoption model, based on
the research in this thesis, could be expanded to show how time and temporal work
pacing emerge and are as influential in the adoption process as other characteristics.

The current study's generalizability to other industries is limited due to its focus
on private healthcare. A broader study across industries with a more extensive dataset
would help confirm the value of innovation tied to electronic healthcare adoption

processes.

6.5.Thesis limitations and avenues for future research

The current study's potential limitations stem from variations in social, cultural,
economic, regional, legal, and other contextual factors within hospital sectors across
different countries. The focus of investigation in this thesis specifically examined the
outcomes of EHRs IT innovation within a single hospital, which may restrict the
applicability of the findings to other settings. Also, despite the numerous advantages
derived from qualitative research and the valuable insights garnered from the collected
data, employing alternative methodologies like grounded theory could have been
advantageous in identifying additional factors and achieving a more profound
comprehension. Furthermore, integrating quantitative techniques could have offered
insights into EHRs adoption rates, enabled statistical assessments, and revealed

correlations among various factors.

Future studies might employ a comprehensive methodology to examine the
barriers and enabling factors that influence EHRs adoption in both private and public
healthcare settings. This should consider various factors such as hospital ownership,
location, size, and accreditation level to ensure broader applicability of conclusions.
Research could extend this by employing an expanded mixed methodology

106



encompassing multiple organizations, diverse professional groups, and new
technologies. Future research should also explore the role of relationship building and
collaboration between system users (e.g., hospitals and clinics) and system suppliers
in the context of EHR adoption. Specifically, studies could examine how these
collaborative efforts influence the ongoing functionality and reliability of EHR systems,
including technical support, system updates, and the incorporation of user-friendly
features. Further investigation into how fostering strong partnerships between
stakeholders can enhance the adoption process and address challenges related to
system implementation would contribute valuable insights to both EHR adoption
theory and practical applications in healthcare setting. Moreover, Future research
could explore the cost-effectiveness of EHR systems in hospitals and clinics of varying
sizes, assessing their suitability across different organizational contexts. Investigating
whether smaller healthcare institutions can adopt EHRs without excessive financial
burden would provide important insights into scalability and economic feasibility.
Additionally, research could examine how the unique needs of different healthcare
settings influence the effectiveness and adaptability of EHR systems, contributing to

a more nuanced understanding of their implementation in diverse environments

6.6.Conclusion

In conclusion, the adoption of EHRs brings transformative benefits to the
healthcare sector. EHRs improve patient care by enhancing accuracy in diagnosis and
treatment through comprehensive, real-time access to patient information. They
streamline clinical workflows, reduce redundancy, and improve communication among
healthcare providers, ultimately leading to better coordinated and more efficient
care(Derecho et al., 2024). The implementation of EHRs also supports data-driven
decision-making, offering valuable insights that drive patient-centered outcomes and

support preventive care measures(Woldemariam and Jimma, 2023).

Beyond the specific advantages of EHRs, the broader impact of information
technology (IT) on healthcare underscores a move toward more integrated,
responsive, and data-driven systems. IT advancements, including telemedicine,
health information exchanges, and data analytics, further enhance healthcare delivery
by providing tools that facilitate remote care, predictive analytics, and personalized
medicine(Woldemariam and Jimma, 2023). Collectively, these technologies create a

107



robust framework that not only supports operational efficiency but also fosters a more
proactive approach to healthcare that anticipates patient needs and improves overall

public health outcomes(Yilma et al., 2023).

Information technology can bring several benefits to the healthcare system.
Digital innovation such as EHRs contribute to improving the quality of care and
patients’ health by using various tools for representing, visualizing, and accessing
medical records. This thesis focused on factors that influence the adoption of EHRs in
Australia. The discussions noted earlier that EHRs are a computerized system that
provides a digital method to collect, store and share a patient's health data. Each
chapter discussed in addition the findings and contributions to research by broadening
the current literature in terms of what scholars and practitioners know about the EHRs
adoption process. Taken together, the findings of the thesis are expected to make a
major contribution to health administrators, policy experts, health leaders, practising
health experts, and government departments of the most important and pervasive

features of adopting digital electronic healthcare records.
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