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Definitions

All definitions approved by scholars are always not symmethie;uncertain main
terms are explained here in ordey begin with a clear position, which is taken in
this study. Therefore, it is essential that the main terms used in theldgsimarily
defined in the light of explanations offered by the authdrese terms will be
discussed further in the context of the literature review in chapter two. However, at
this stageit is necessary to clearly define what is meant by the main concepts, as

these are essential to the clarity of the researcherd

The definition of technology

Both Daft and Macintosh (1977) define technology as
fiThe basic task of the orgaation, subunit technologies, and the
tools and techniques associated with individual job technologies, it
also could be worklow or the tools,equipment, and workelated
tasks withinanorgasat i on used to frame form inputs into ou
(Daft and Macintosh, 1977, p.82).

Moreover,Orlikowski (1992)defines technology as
A T he ware ahatds the equipment, machines, and instruments
that humans use in a productive activity, both industrial and
i nf or ma(Orlikowsla, 1992) p.398)

For this research, the definition offered by Daft and Macintosh will be used.

The definition of Information Technology (IT)

According to Daft and Macintosh, IT is
AThe wuse of hardware and software to manage an
data and information consists of devices that input process, an
out put dat a, (RaftahdMaciftash, 19d7 §.84)n 0

Aksoy and Denardis (2007) describe IT as
AA system of hardware and software that proces
stores, and presents information, using electrical, magnetic, and
el ect r ome t(Aksog and DeNardis,y2003, p8).

For this research, the definition offered by Daft and Macintosh will be used.
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The definition of Information and communication technology (ICT)

Information and communication technology (ICT) is definedRagani (2012as
AAn umbrella term that i ncludes any communicati
application such as radio, telision, cellular phone, computers,
network hardware and software, and satellite systems, as well as
various services and applications associated wit
(Razani, 2012, p.5)

According to the World Bank Group in April 2002, ICT is defined as
i e technology that consists of the hardware, software, networks,
and media for collection, storage, processing, transmission, and
presentation of various forms of voice, data, text, or image
i nformation. O

For this research, the definition offeredRgzani (2012yvill be used.

The definition of Healthcare Information Technology (HIT)
According toCiampa and Revels (2013)IT is defined as
i T h se ofuhardware and software to manage and manipulate
heal th dat a gQainpaandfRevelsn2003, m4). . 0
Davis and Lacour define HIT as
AThe sypiretoeifield of health information management that
focuses on the dap-day activities of health information
management that supports collection, storage, retrieval, and
reporting of h(Pais andLaConorf2014,maQd).i on. 0
For this resealgt the definition offered by Ciampa and Revels will be adopted.

VI
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Abstract

An investigation into the Impacts of Adopting HIT-related EHRS/EMRs on Saudi Healthcare
Systems Among Private and Public Hospitals: A Comparative Analysis

Ahmad Aljohani

In the last decade, healthcare in Saudi Arabia has been significantly improving. This has been

accompanied by advancements in the field of Information and Communications Technology (ICT).

In particular, Saudi Arabia has seen the recent introduction othhedbrmation systems in

healthcare organisations, namely, the Electronic Health Record System (EHRs) and the Electronic

Medical Record System (EMRs). These systems offer a number of potential benefits, such as the

reduction of medical costs; however, thealth organisations in question face limitations when it

comes to reaping these benefits, due to the challenges surrounding their implementation. In order to

reduce these challenges, a high | evel m$isi nteroper a
required. To make this possible, this study illustrates the applicability required regarding an adoption

model for a unified health information system.

Based on a review of the literature on the diffusion of innovation, there are several faators th
influence the adoption of HIT, which needs to be investigated. These will support implementing
health information technology, in particular, EHRsS/EMRs. However, the adoption of such
EHRs/EMRs as a core technology in healthcare organisations for be#itepaind public hospitals

has been significantly developed in recent times, without real practical research, such as an
investigation into health information exchange.

The implementation of EHRs has been a necessity for hospitals to achieve objectvesss
enhancing the quality of healthcare provided, heightening patient safety, and reducing the time and
cost of healthcare delivery. Additionally, this study widely illustrates that EHRs/EMRs would
provide a transformative benefit to the Saudi heal8tesy, resulting in improved patient care and
greater transparency, as well as improving the decisiaking process effectively and efficiently.

The purpose of this research is to explore the impact EHRs have in the healthcare industry. After
covering thetheories of acceptance technology, adoption, and innovation in healthcare, the
circumstances surrounding the implementation of a HIT in a developing country, such as Saudi
Arabia, will be investigated. Through this study, it was possible to establistakdifearing factors,

which influence the adoption of EHRs. These factors show impacts on time, cost, quality, efficiency,
process, and performance. In this thesis, an exploratory, interpretative, rudSplestudy
methodology is employed to examine ttese of Saudi Arabia, in the use of EHRs. This involved
twenty interviews, across two public and two private hospitals.

This study contributed at three levels. Firstly, concerning an understanding of the adoption process of
HIT, which is lacking in the current literature. Secondly, the research model highlighted key impacts,
risks, barriers, issues, and challenges surragnthie implementation of EHRs, and how EHRs are
adopted by different health organisations. Lastly, it illustrated the critical factors, which influence the
adoption of EHRs in healthcare organisations, and for future integration, as well as giving possible
avenues for future research.



Chapter one: Introduction



1.1 Introduction

The purpose of this chapter is to introduce the research topic, research areas, and research
guestions, while also providing background and generarmation on the area of
research. This chapter begins with an overview of the interoperability impacts that
influence the adoption of health information technology (HIT), in both public and private
hospitals in Saudi Arabia. This chapter also includes rationale for conducting this
research, as well as the objectives, contributions, questions, gap, and scope in relation to

the above. This chapter then ends with an outline of the thesis chapters.

1.2 Research Background

Globally, healthcare costs are ngievery year, faster than inflation and faster than most
countries can affordAlijohani et al, 2015) The most significant threat to governments
and citizens in delivering sustainable health services is the burgeoning impact of chronic
or noncommunicable diseases which threaten to overwhelm most developed and
developing nations. The gring socieeconomic divide between rich and poor is further
exacerbating the problem. The World Economic Forum recently ressabat its meeting

in ADavo® that this growing problem requires new ways of thinking and new ways of
working (Parker and Thomson, 2016 evaluating Health Care, theneaeveral factors

to be measureAlijohani et al, 2015)

A Patient costs/quality of care
A Diagnostic costs

A Treatment costs

A Accuracy of data

A Quality of data



The incorporation of IT provides distinct advantages for healthcare system operation.
According to Ciampa and Reveldgalth Information Technology (HIT) idescribedas

fthe use of hardware and software to manage and manipulate health data and
i nf or ni@iampa and Revels, 2013, p.4).is the area of IT involving the design,
development, creation, use, and mainteeaof information systems for the healthcare
industry. Automated and interoperable healthcare information systems are expected to
lower costs, improve efficiency and reduce error while also providing better consumer
care and service (Ciampa and Revelsl30Themain differences between Electronic
Health Record (EHR) and Electronic Medical Record (EMR), is EHRs a central
component of the health IT infrastructure between multiple healthcare satjams.
However, the EMR system is an individual's officidigital health record and is shared
among multiple facilities inside the healthcare orgation. The other essential elements

of the HIT infrastructure are Bersonal Health Record (PHRyhich is an individual's
seltmaintained health recoranda Regonal Health Information Organization (RHIO)
which oversees communications among the other elements and unifies them

geographically.

In exploiting these systems, it is critical that a standaddapproachetaken. One being
developed by the likes of miedl devices is that of Technology Assessment. Technology
Assessment arose in the r1i@60s, from recognition of the critical role of technology in
modern society and its potential for unintended and sometimes harmful consequences.
Health information assement scrutinises the effectiveness, appropriateness, and cost of
systems. It does this by asking four fundamental questions: does the technology work, for
whom, at what cost and how does it compare with alternatives? It is a structured analysis
of healthtechnology, a set of related technologies, or a technelkeigied issue, that is

performed to provide input into a policy decision.



It is a multidisciplinary field policy analysis, and as such encompasses the medical,
social, ethical and economic impligats of the development, diffusion, and use of health

technology.

This research is proposedimvestigatingthe adoptionof health information technology

(HIT). This would be based on several distinct areas of examination: cost impact analysis,
risk andbarriess, and technical investigation. Consideration of-tfele costs is also
relevant here, which essential to ensure that the assessment framework investigates the
total life-cycle costs of the commissioning of the new technology, and takes intanaiccou
the need to change the technology in the future. There are a wide variety of models
available for life cycle costingThus, the selection of an appropriate model, not only
requires development and consultation internally between stakeholders butal&b sh
involve consultation with industry that has developed such models. The commissioning
of medical devices and associated technologies is quite complex with many issues must
be considered. These may include the existing medical support infrastructuseptly

of services, such as utilities (e.g.-emgineering process) or even staff training. To
procure medical devices could be seen in some cases as being a strategic activity. It
requiresa medium to londerm perspective. The Total Cost of OwnersKiCO)
estimation isan example o tool which can serve to analyse any indirect c@dtsrkens

et al, 2006) and many organizations are tryitg achieve the lowest TCO with their
suppliers in supporting their strategy, which in turn is seen as integrating purchasing into

company policyVan Weele, 2009)



As part of this research, an evaluation model based on the general principles of realist
evaluation(Pawson, 2000, 2002a, b, 2013; Pawson and Tilley, 1i89#pposed. This is

an assessment approach originally designed to assesseitis effcomplex communiy

based interventions, which correlate with the aims of this study. This approach has been
extensively used over the last few years in the health sector, e.g., in studies on the effect
of infrastructure on cycling and walkir{@gilvie et al, 2011) suicide preventiofHarris

et al, 2013) and wholesale community health reform in Lond@reenhalghet al,

2009) The question put forward by realist

eval

rat her , ifwhat wor ks, for whom, and i n wh at

evaluation look like? A fur@mental principle is that the evaluation model is constructed
for the individual project imuestionto meet the specific needs of the project, the project

participants, and other stakeholders.

Furthermore, realistic evaluations are usually complexcaner several domains. They
often combine qualitative methods, or quantitative methods, sometimes in very creative
ways. A key insight, which drives realistic evaluation, is that the impact of an
intervention depends critically on the context within whithis offered and that
knowledge of how this works is of great practical importance. This context includes the
specific individual receiving the intervention. This research will focus on thigext

within the Kingdom of Saudi Arabia. With a population28 million residents and an
annual growth rate of 2.2%, the healthcare sector needs to cater for a growing population

and a concurrent demand for healthcare.
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The Ministry of Health (MoH) is the main government agency entrusted with the
provision of preentive, curative, and rehabilitative medical services. The Saudi MoH
public hospitals provide health care services at primary, secondary, and tertiary levels to
all citizens, free of charg@giasanain et al., 2014bApproximately 60% of these hospitals

are public hospitals, which fall under the jurisdiction of the Ministry of Health, wihde t
remaining 40% are either University hospitals, or are provided by either the private sector
or further government departments, such as the Ministry of Defence and Aviation

(Hasanairet al, 2014).

ICT plays a significant role in all contemporary econosmms i n Saudi 6s informati on
communications technology (ICBnd health information technology (HITPne of the

largest markets among Middle East countries is the ICT market. The Ministry of

Communication and Information Technology was formed in 2008h whe Saudi

National Plan for ICT announced in 2005. This kizsexpress purpose of controlling,

regulating and deveping ICT services and plansimproving Saudi Arabia healthcare

with the Ministry of Health



1.3 Research Context

The research undertaken in this thesis operates primarily within the bounds of three
different research fields. The research context is to draw the attention of three fields for
clear contribution to understandind.his research contexbased on perceptien
awareness, drivers, impacts and analysis of health information technology on Saudi
healthcare public and private organizatioAglditionally, the primary context is the
information systemwhich is the basis of this research. Secondly, the area ohdeat
management, which based on the controlling of resources including human and IT will be
investigated to achieve the deaffectively and efficientlyLastly, reviews the theories

behind ICT system implementation and adoption that need to be codsidere

Understanding Information

Healthcare system Healthcare
Innovation management &IT
related to

EHRsS/EMRs

ICT system
Implementation
and Adoption
theory

Research Context:
Perceptions, awareness,
drivers, impacts and
analysis of health

v Management

nderstanding

information technology on impactsof the
Saudi healthcare public adoption of HITin
and private organizations organization

Figurel-1: The three primarresearch fieldaredrawn upon for this research



1.4 ResearchObjectives

The main purpose of this study is to identify the key issues and factors which come into
play during the development and implementatiohezlth information technology4(T),

and to evaluate how the adoption of EHRS/EMRs influences the delivery of healthcare
services in private and public hospitals. Furthermémay these systems affect the
organsation and operations shall be analysed. This research will include a trdditiona
review of current literature on this topic, as well as thaistaf EMRs in Saudi Arabia

This will be followed by an identification of the facilitators of Health Informatics, as well
as the barriers that are obstructing EHRS/EMRs implementation. Sigoglgg there will

be an exploration of the initiatives undertaken by the MuH facilitate EMRs

implementationlts achievements in the adoption of EMRs, to date, are then outlined.

This research forms the introduction to a work program being develtpdte analysis
of the impact ofthe HIT. The initial research work is focused on the development of
model that can be used to assess the impact of technology within a healthcare
environment, in terms of managemeimformation systemand socialmeasures. This
initial research focuses on the development of HIT, particularly within the context of
Saudi Arabia. The objectives of this initial stage are:
1. To conduct a comprehensive literature review related to EHRS/EMRs and Saudi
healthcare systems.
2. To review the existing adoption models and consider how these models could be
extended or modified to include the adoption process ofrdidted EHRS/EMRs at
the decisiommaking stage.
3. To develop a theoretical model, based on the models identified in ®@bjéab, of
the critical factors influencing the adoption of Hidlated EHRS/EMRs in healthcare

organgations at the decisiemaking stage.



4. To identify how current EHRs/EMRs-aopted in Saudi healthcare orgations.

5. To assess how current EHRs/EMRsSSaudi healthcare orgaations are adopted and
are being supported.

6. To examine the roles of current EHRS/EMRs adopted in Saudi healthcare
organgations.

7. To identify the current impacts, issues, and challenges of Health Information
Technology (HIT) on theerformance of Saudi healthcare orgations.

8. To identify the critical factors influencing how the current Health Information
Technology (HIT) used by Saudi healthcare orgations is adopted and is being
supported.

9. To offer recommendations to help pramohe adoption of HIT in different health

organgations.

1.5 Research Questions

This research introducesrew area thaneed to bedeveloped, which will objectively
analysethe impact ofthe HIT. The initial research phase focuses on developing metrics
that can be used to assess the impact of eHealth technologies using social measures of
technology within a healthcare environment. In particular, the situation of eHealth
technologies within Sali Arabia will be examined. The aim is to assess the theoretical
environment, pertinent to this research. By extension, this review aims to illustrate a

comprehensive, critical analysis of existing literature, as it applies to this research.

The main reearch focus is to discover the effect of Hélated EHRS/EMRs used in
Saudi healthcare sectors by answering fibllowing research questionfo address the
above research objectives, the views of interviewees will be sought on the significant

impacts oHIT-related EMRs.



The main research questions will focus on:

RQ1. What are the critical factors influencing the adoption of HirElated
EHRs/EMRs in healthcare orgarsations?

RQ2. What are the key issues, impacts, and challenges in the implementation of
EHRsEMRs? Does the current Saudi healthcare system enable the integration of
EHRs/EMRsbetween private and public hospitals?

RQ3. How areEHR/EMR systems adopted by different health orgsations and what

are their main impacts?

1.6 Research Scope

Within the healthcare management community, the use of HIT is necessary to allow for
varying degrees of interoperability between information systems (IS), which all work
with varying health standards. Due to this diversity, the scope of this research covers only
those health data technologies that are explained in detail, together with their
classifications, in Chapter two. However, a broad gersatadn based on these examples

iIs beyond the scope of this research. Additionally, these technologies have been
necesaryfor the decisiormaking process in the adoption of EHRS/EMRs among Saudi
healthcare orgasations. This study involved four hospitals: King Fahad Hospald
Hospital, Saudi German Hospital, and Mowasat Hospital in Madinah. These hospitals are
choen because they are key healthcare osgéions in the Madinah region and have
recently implemented EHRS/EMRs, thus allowing a practical investigation of the

practices of usingHIT.

10



Research Themes

Research Questions

Researchobjectives

The critical factors influencing the adoptionf HIT -
related EHRS/EMRs

Key issues, impacts, risks, actiallenges in the
implementation ofEHRSEEMRs

vV Vv

y-

L

RQ1. What are the critical factors influencing the adoption of
HIT -relatedEHRS/EMRSs in healthcare organizations?

4

(S

RQ2. What are the key issuesmpacts and challenges in the
implementation of EHRsEEMRs? Does the current Saudi
healthcare systenenable the integration of EHRS/EEMRSs between
private and public hospitals?

J

y-

EHR/EMR system adojin model

L

~

RQ3. How are EHR/EMR systems adopted by different health
organizations and what are their main impacts?

4

4

S S S

To review the existing adoption models and consider how th
models could be extended or modified to reflect the adopt
process of HITrelated EHRS/EMRs at the decisioraking stage.
To develop &heoretical model, based on the models identified
Objective two, of the critical factors influencing the adoption
HIT-related EHRS/EMRs in healthcare organizations at
decisionmaking stage.

To identify the current EHRS/EMRs adopted in Saudi healte
organizations.

To assess how the current EHRS/EMRs in Saudi health
organizations are adopted and are being supported.

To examine the roles of the current EHRs/EMRs adopted in Si
healthcare organizations.

To identify the current impacts, issiand challenges of Healtt
Information Technology (HIT) for the performance of Sau
healthcare organizations.

To identify the critical factors influencing how the current Heal
Information Technology (HIT) in Saudi healthcare organizatic
is adopted adhis being supported.

To offer recommendations to help to promote the adoption of k
in different health organizations, and to point out the limitations
of this work and indicate a direction for future work.

Figurel-2: Overview of Research Agende

11



1.7 Research Contributions

This research provides data on the adoption of health technology impdeiorerand
healthcare produceexperiencesThe research data is collected from twenty participants;
whose are responsible for providing research data. Therefore, the major objective of this
study is to provide useful information on the internal and ezlelist of the impact of
EMR/EHRs on healthcare orgaations. The information acquired from the interviews
shows the risks related to EMRs, with additional data on how to improve the steps to
mitigate such challenges and risks facing EHRS/EMRs integrafibis research
contributes irthree mairlevels:
1. Identified the critical factors that influence Hr€lated EHR adoption.
2. ldentified the impacts, barriers, andks of implementing EHRs andealth data
integration.

3. Developed framework model for the irephentation of EHRs.

1.8 Research Methodology
This research takes a qualitative-diepth interviewcase studyapproach, conducted

across different healthcare sectors in Saudi Arabia, through satjans located in
Madinah The primary source of datallection is a semstructured interview. The main
reason for choosing this kind of method is that it allows for ageppth understanding of

each case. Consequently, by using interviews, it is possible to build a case study for each
hospital in question.Furthermore, using crossmse study analysiend thematic
techniques helgleepen the understanding of the implementation of HIT applications in

both private and public hospitals.

12



The findings deliver strongdescriptive support for the influence of inddual
characteristics, preparation, and experiences in shaping EHRS/EMRs, and help
demonstrate the main impacts, issues, and challenges facing the implementation of HIT
related EHRs/EMRs. This will be followed by cressse study findings, which allow the

main factors influencing the adoption of HIT to be highlighted.

1.9 Thesis Outline

This thesis contains six chapters. Chapter one introduces the objectives, research scope,
and research questions of this study. The current literature surrounding this topic is
reviewed in Chapter Two, in order to identify the gaps in the understanding ef HIT
relatedEHRs/EMRsand the theories behind such technology adoption. Chapter Three
discusses the philosophical assumptions underpinning this study and provides a detailed
overview of the stages involved in the collection of data, followed by an outline of the
process used tanalysethe data via a case study approach. Chapter Four presents the
gualitative data analysis procedures and findings across four case studies, asthell
crosscase study findings. Chapter Five discusses the results and contributions of the
study and provides a revised research framework, along with several theoretical
assumptions. Chapter Six concludes the main contributions of the study anghtsitdi

inherent limitations, along with directions for future research.

1.10 Conclusion

This chapter provided the reader with information about this particular research topic by
defining its main terminologies, as well as a background to the research dréaean
research questions. It provided details regarding the scope of the research study and the
potential contributions of the research. Lastly, this chapter outlined the structure of each

of the chapters to follow in this thesis.

13



Background Theory

Data Theory

Contribution

Chapter One: Introduction
Explanationoft he need for the research det g
and research questions

<

Chapter: Two: Literature Review and theory
Broad presentation and discussion of recent research fogatier to understand the
research topiand the gaps in its exploration to date

<

Chapter Three: Research Design and Methodology.
To discussResearch Philosoph@ntology, andEpistemology
Research design and structure of intervieawdquestionsandEthics explanation of
interviewee selectioand the approach towards the analysis of the data.

<

Chapter Four: Data analysis and findings
Main evidencefrom interviews andanalysing to the research supported.
Additionally, mainresults of the researcdupported by analysing four case
studies.

<

Chapter Five: Discussion
This chapter explores the themes discussed in chapter four. The potential imp
these themes is discussdhis stage. In the research, questions are revisited in
of the results.

NS

Chapter Six: Conclusion
Presentation of a conclusion for this research, discussion of its limitedimhs,
suggestegbotential areas of further study

Figurel-3: The structure of the thesis layout.
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Chapter two: Literature review
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Figure2-1: Chapter structure
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2.1 Introduction

This chapter is divided into seven main sections, with two goals. The first goal is to
establish the current knowledge level regarding HIT and to identify gaps in its
understanding. The second goal is to define what theories and constructs could be
leveragd t o address these gaps and answer the stud
section defines the concepts of technology, Information Technology (IT), Information
and Communication Technology (ICT), and Healthcare Information Technology (HIT).
The secondextion provides an overview of the Saudi Arabian health care system. The
third section offers background information regarding HIT. The fourth section goes into
greater detail on the impacts of HIT on health care systems. The fifth section discusses
the citical factors that influence the adoption of HIT. The sixth section illustrates the
main barriers and issues faced during the adoption of HIT. Finally, section seven
discusses in detail the main theories concerning HIT adoption examined by previous
studies. This chapter then concludes with a summary highlighting the main points

discussed thus far.
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2.2 The Research Background and Framework

Since the 1980s, information technology has revolutgshivirtually every facet of our

lives. Organizations of all types have long seen that information technology, viewed
comprehensively and deployed effectively, Haes potential to replace old challenges with
new opportunities. However, one area that has been slow to evolve with the use of
information technology is the healthcare system. In a broad range of contemporary health
care practicesas in orgargations, irfiormation is both an asset and a challenge for
healthcare providers. New information about diseases and treatments can save lives, but a
lack of effectively managed data can weaken the advantages of such information. The
increased mobility of populationsakes it difficult to transfer medical records between
different points of care. Adding to this complexity, most patients are not cared for by just a
single physician but by a collective process, which includes nurses, consultation
specialists, diagnostiethnicians, and administrative staff. In addition, at a time when the
collective populations of many countries areeing, chronic disease management can

increase the burden on such healthcare systems.

Healthcare in Saudi Arabia, in particular, has b&gnificantly improving in recent times.

This has been accompanied by advancements in the field of Information Technology (IT),
and more specifically Health Information Technology (HIT). Thus, the application of HIT
has been necessary for hospitals in orteachieve objectives such as enhancing the

quality of healthcare provided and reducing the time and the cost of healthcare delivery.

19



The research introduces a research model, which will objectwellysethe impact othe

HIT. The initial researciphase focuses on the development of metrics that can be used to
assess the impact of HIT using both economic and social measures of technology within a
healthcare environment. In particular, the situasarrounding HIT in one country, Saudi
Arabia, is emmined. This chapter aims to review the theoretical environment pertinent to

this research and to provide a comprehensive, critical analysis of existing literature.

2.3 Literature review

Traditionally, a critical approach has betathniquefor presenting aiterature review

within management science. A traditional review aims to demonstrate that the writer has
extensively researched the literature and critically evaluated its quality. It goes beyond a
mere description of identified articles and includes areke@f analysis and conceptual
innovation. An effective critical review presents analyses, and systkesiaterial from
diverse sources. The resulting model may constitute a synthesis of existing models or
schools of thoughtr it may be a whole new im@gretation of the existing da{&rant and

Booth, 2009) According to Boazt al. (2002), the main purpose a critical review is to give

a comprehensive overview of the literature in a chosen area, to identify gaps in existing
research, and to develop a conceptual framework to refine a research topic/(Bestion

et al, 2002) In addition,thd i t er at ure review earns the adjective fAs)
on a formulated question, identifies relevant studies, appraises their quality, and summaries
the evidence by using a specific methodology. Accorttingessoret al. (2011) there are

two techniques for conducting a literature review: traditional gatematic.

20



A systematic review is defined d@saeview of a clearlyformulated question that uses
systematic anéxplicit methods to identify, select, and critically appraise relevant research,
and to collect an@nalysedata from the studies that areluded in the review. Statistical
methods (metanalysis) may or may not be used to analyse and summarise the results of
t he I ncl ud®ed HasmBaloy iare sJordan, 2016, pl22). The traditional
techniquereviewsthe literatureto support the research questions and seaifoh gaps in

the literaturg(Cipriani and Geddes, 2003; Jesstral, 2011) This studyseeks to uséhe
traditional reviev technique in presenting the literature review because of examining the
corpus of theory that has accumulated regarding an issue, concept, theory, and phenomena.
Additionally, it helps to establish what theories already exist, the relationships between
them, to what degree the existing theories have been investigated, and to develop new

themes to be tested.

The research process commenced with a traditional review of the literature on HIT,

examining the theories behind ICT system implementation and adoptid related

healthcare sectors within Saudi private and public hospitals. The review was guided by the
researcher6s knowledge of the topic at the time an
principal supervisors. All publications regarding healthcare by thergment of Saudi

Arabia, and the countryds Ministry of Health (MOH) w

This study presented traditional critical evaluation reviews from deferential scientific

sources. The oOcritical é compisnwauetAcotital t hi s type of r
review provides an opportunity to o6take stockd and
pre-existing body of work. It may also attempt to resolve competing schools of thought. As

such, it may provide a O breaptna tevelppmdnd and o r a new phas

subsequent testing.
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2.4 Definitions

2.4.1 The definition of technology

Technology is a general term that refers to the use and knowledge of tools and skills, and

the implementation of such skills, which thereby affects our ability tacloabd adjust to

social and physical environmen8anta, 2009) Banta, Kazem, and Robert contend that

technology itself originates from the Greek weedhng meani ng dbéeveoy artod, the abi
perfect what seems imperfe¢Chaharbaghi and Willis, 2000)However, Daft and

Macintosh (1977) define technology as At he Dbasic t
technologies, and the tools atethniques associated with individual job technologies, it

also could be wordflow or the tools, equipment, and werklated tasks within an

organizati on, used to frame form inputs into output:
Viewed differently, Orlikowski (1992)def i ned technol ogy as Ohardwar ed,
equipment, machines, and instruments that humans use in a productive activity, both

industrial and informational.

However, technology s not only Ahardwareodo buBpp al so fAsoftware
(2001) software is the instruction executed by a computer, as opposed to the physical
device on which such software runs. In other words, software is a general term for the

various kinds of programs used to operate computers atdddiardware devices.
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2.4.2 The definition of Information Technology (IT)

The concept of IT refers to both hardware and software computer systems across all forms

of application, information, and systems of work. IT includes general information, human

knowledge, equipment, as well as systems to process information. According to Daft and

Maci nt os h, I T is fithe wuse of hardware and software
i nformation [ and] consists of devices that i nput proc
(Daft and Macintosh, 1977, p.84). In information technology theory, both Aksoy and

Denardis (2007) describe IT as a system of hardware and software that processes,

exchanges, stores, and presents information, using electrical, magnetic, and electrometric

erergy (Aksoy and Denardis, 2007, p.8). In summary, IT combines two elements:

information, and technology. The information component comes from data and text, which

are either separated or combined to give meaning and/or help explain life phenomena,

while technology refers to the equipment, tools, and systems of work. When these are

combined systematically, they become known as IT.

2.4.3 The definition of Information and communication technology (ICT)

Information and communication technology (ICT) is defined Bgzani (2012)as an
umbrella term that includes any communicatidevice or application such as radio,
television, cellular phones, computers, network hardware and software, and satellite
systems, as well as various services and applications associated with these devices.
According to the World Bank Group in April 200ECT consists of the hardware, software,
networks, and media for collection, storage, processing, transmission, and presentation of

various forms of voice, data, text, or image informatibrade and Development, 2003)
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2.4.4 The definition of Healthcare Information Technology (HIT)
HIT has been defined in various ways, described as a method of managing health

information, as a mechanism to improve patient care, or as a process that enables patient

care coordination. According @©iampa and Revels (2013) HI T i s defined as fithe use
hardware and software in an effort to manage and manipulate heald at a and i nf or mati onbo
(Ciampa and Revel s, 2013, p. 4) . Additionally, Davi s

speciaity in the field of health information management that focuses on th¢oeiay
activities of health information management which supports dbllection, storage,

retrieval, and reporting of health informationodo (Dav

2.5 Health Information Technology (HIT)

IT provides distinct advantages for the operation of healthcare systems. GiathRavels

introduce HIT as the area of IT involving the design, development, creation, use, and
maintenance of information systems for the healthcare industry. Automated and
interoperable healthcare information systems are expected to lower costs, emprov
efficiency, and reduce error, while also providing better consumer care and service

(Ciampa and Bvels, 2013)

Patient electronic health records (EHR) are a central component of the HIT infrastructure.
An EHR is an individual's official, digital health record, and can be shared across multiple
facilities and agencies. Other essential elements idf idfrastructure include: The
Electronic Medical Record (EMR), which is an individual's health record within a specific
healthcare facility; the Personal Health Record (PHR), which is an individuakFs self
maintained health record; and the Regional Heé#lfiormation Organization (RHIO),
which oversees communications among all other elements and which unifies them,

geographically.
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In utilising HIT systems, it is critical that a standaseti approachs used. One such
method has been developed for medicalicks in the form of technology assessment.
Technology assessment arose in the-bh®i80s as a result of the critical role that
technology was beginning to play in modern society, and its potential for unintended and
sometimes harmful consequences. Heald#gchhology assessment considers the

effectiveness, appropriateness, and cost of technologies.

2.5.1 The benefits of using HIT

There are several healthcare advantages of asiig. According toCiampa and Revels
(2013) the cost of healthcare has been dramatically increasing in recent times. They state
that using HIT can both improve healthcared reduce its cost. Using ElectroMedical
Records (EMRSs), for example, can eliminate the use of transcription, reducing the need to
retrieve patient's charts or files physically, thus reducing the number of duplicated
diagnostic test¢Ciampa and Revels, 2013%imilarly, Behkami and Daim (20123gree

that Electronic Medical Records (EMRs) reduce health care costs and also improve health
care quality, by preventing medical errors, increasing admitiarafficiency, decreasing
paperwork, and expanding access to affordable care. The most significant benefits of using
HIT include the early detection of infectious disease outbreaks, and the improved tracking
of chronic diseaséBehkami and Daim, 2012Also, Aldosari (2014)indicates that HIT
haspositive effects such as the improved efficiency and effectiveness of care, the reduction

of error rates, and the reduction of healthcare costs.
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Therefore, the importance &MRsSEHRs in improving the management of healthcare
haveled to a development of research interest regarding the rates and levels of adoption of
these systems and the determinants of these rateiteréture review byBuntin et al.
(2011)shows that HITprovides benefits in the form of lower costs, better quality of,care
and improved patient outcomes. This review of the recent literature on the effects of health
information technology is of interest, as it suggests that the expansion of health tfiein

healthcare system is worthwhile.

25.2 Typesof HIT

Healthcare systemsften involve a variety of definitions and applications in academic
literature, with a range of terms used. A studyFyukawaet al. (2008) shows that
healthcare information technology includes Electronic Medical Records (EMR) and
Computerized Physician Order Entry (CPOE). Additionally, further studies have
mentioned other applications such as Personal Health Records (PHR®scHbing,
Electronic Dental Records (EDR), akdectronic Patient Records (EPR#)is important

to note that while these terms might be used interchangeably, there are slight differences

within each system. Their primary applications in HIT will be discussed below.

2.5.2.1 Electronic Medical Records/Electronic Health Records (EMRS/EHRS)

Research byHorowitz et al. (2008)d es cr i be El ectronic Medi cal Recor ds
electronic record of heahtelated information on an individual that can be created,

gathered, managed, and consulted by awgrelinicians ad staff within one healthcare

organsat i on o ¢Etilp20@Bwpil6).zZIn addition, EMRs have advantages over paper

records. For instance, EMRs allow clinicians to track data over time, easily identify which

patients are due for preventive screenirgfgeck how their patients are doing on certain

parameters such as blood pressure readings or vaccinations, and monitor and improve the

overall quality of care within the practi¢@eidman and Oshua, 2011)
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ot )

Il n contrast, Electronic Health Recelateds ( EHRs) are i
information on an individual that conforms to nationally recognized interoperability
standards and that can be created, managed, asdlteshby authorized clinicians and

staff across more than onetah20@8ptlhlh.car e organizationo

2.5.2.2 Differences between EHRs and EMRs

Several differences exist between electronic health records (EHRs) and electronic medical
records. Theerms EHR and EMR have been mistakenly used interchanggadtyet al.,

2012) however, the two have differences that must be clarificatz, 2015) EMRs
emerged firstand are usal by clinicians for medical purposes, such as diagnosis and
treatment(Sparks, 2017)EHRs emerged much later to covebraader territory in health

than the EMRgANoshiravaniet al, 2012) According toDuckworth (2014) EMRs are a

digital version of paper charts in the office of the clinicians. They contain both the medical
and treatment history of individual patients in a particular pragtigemi and Arab
Chadegani, 2013aAs an alternativeEMRs have more advantages over paper records.
The key advantages include the ability to track data over time and allow clinicians the
ability to easily check patients®d progress wusing var
readings(Sitonik, 2017) EMRs help clinicians to point out patients that are in need of
preventive screening or cheadks(Razmak, 2016)However, EMRs do not allow an easy

flow of health information from one health practice to another within the health
organsation (Al Aswad, 2015) It is for this particular reasohdt EMRs can be said to be

disadvantageous in relation to paper records.
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On the other hand, EHRs cover the health of individual patients in totality by going beyond

standard clinical

regar di ng

health orgamsations that initially collected and compiled the medical information

dat a obtained i n

t

he

t h dKhgnaat A0E2EHRSssare designetd be used beyond the

(Khorma, 2012) Unlike EMRs, where lsaring information from one point of practice to

the other is difficult, with EHRs, information is easily shared from one place to another
(Mugambi, 2015) The nature of EHRs allows all healthcare stakeholders to access the
right information whenever there is a ne@bnewitWest, 2017) With fully functional
EHRs in place, information from the primary care provider is moved with the patient so
that decisiormaking is guided by therior health informatiorflyinbor, 2014) EHRs allow

patients to check tlirehealth information by logging into their respective health portals

(Kollmanet al, 2016)

EHRS

EMRs

Digital record of health data.

Digital version of paper charts.

Owned by patient or stakeholder

Owned by the cardelivery orgarsation

Contains relevant material that a ci
provider can use in decisianaking

Contain information thatan only be used b
care provider to make diagnosis and treatme

Allows streamlined and timely sharing of-u
to-date information

Does not allow sharing of information outsij
one practice

Subset of information from various car
delivery orgargations vwhere patient has ha
encounters

The legal record of the care delive

organgation

Sold by enterprise vendors and installed
hospitals, health systems, clinics, etc.

Community, state, or regional emerggnor
nationwide in the future

Providesinteractive patient access as well
the ability for the patient to appern
information

May provide patient access to some res
through a portal but is not interactive

Table2-1 The key differences between EHRs and EMRs (Garets and Davis, 2006, p.3).
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2.5.2.3 Personal Health Records (PHRS)

According toKaelberet al. (2008) one of thecritical challenges in delineating a PHR
research agenda is the absence of a consistent description of what a PHR entails. They
define PHRsaga s et olased toalsghattaleow people to access and coordinate
their lifelong health infomation and make appropriate parts of it available to those who
need it cetal, ROD& p.136)Fhey also note that their definition is just one of
many PHR descriptions, that such a definition is evolving, and that the future of PHR

definitions renains unknown.

Additionally, PHRs allow individual patients to collect, view, manage or share their health
information electronically. A broad range of PHR product exists, ranging from online
resources, available to the public, to those offered to patients using acspkait or
healthcare system. PHRs let patients track medical and dental treatments and progress.
Furthermore, patients can use such portals to renew prescriptions, receive reminders and
health education messages, and schedule appointments. While ythtesesscontinue to
evolve, at present, only dental notes, and not laboratory resultsays xare available

(Kaelberet al, 2008)

2.5.2.4 E-prescribing

An international review by the Centre for Medicare and Medicaid Services in the United

States definesspr escr i bing as At he transmission, using el ectr
prescriptionrelated information between a prescriber, dispenser, pharrbacefit

manager, or health plan, either directly or through an intermediary, including an e

prescribing network. fprescribing includes, but is not limited to, tma@y transmissions

bet ween the point of care and t lomlerscaiespenser o (Car e,
received and processed electronically thereby eliminate the use of paper in the processing

of prescriptions in pharmaci¢®dukoya and Chui, 2013)
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E-prescribing can also achieve the following: the reduction of medical errors; a decrease in
pharmacy costs; the improvement of both prescriber and pharmacy efficiency; the
elimination of hadwriting interpretation errors; the reduction of phone calls between
pharmacists and physicians; the reduction of data entry; and the acceleration of
prescription refill request processing. The use qirescribing systems has led to an
increase inthe number of prescriptiondeing processed by pharmacigdukoya and

Chui, 2013)

E-prescriptions are generated within -grescribing systems and are electronically
transmitted to pharmacies directly compttcomputer via a secure network between
prescribers and pharmaci€soniz et al, 2011) E-prescribing allows clinicians and
patients to use electronic systems to submit, transfer, and order prescriptions. A provider
can enter prescription information into these electronic systems from their home or office
computer, which will then be presied to the pharmacy for dispensing and then made

available to the patient.

2.5.2.5 Computerized Provider (Physician) Order Entry (CPOE)

There are studies Yhanna and Yen (2014yhich suggest that the concept of CPOE has

evolved over time but that, in practice, the meaning of CPOE has changed very little. In

2003, researchers at Harvard defit@® OE as @ a v arbasedsysterosfthatc o mput er
share the common features of automating the medication ordering process and that ensure

standardie d , l egi bl e, and c etmp R0O3, .26)m 2080r thed ( Kaus hal
Centre for Medicare and Medicaid Services (CMS)
computer assistance to directly enter roation orders from a computer or mobile device.

The order is also documented or captured in a digital, structured, and computable format

for use in improving safety and orgsation (CMS, 2010).
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Both definitions agree on the role of thhysician, who emtrs orders directly through a

digital interface, and on the general standatibhn/structure of such systems.

In reviews by Leapfrog Group (2007;POE systems are described as electronic
prescribing systems that intercept errors which most commonly occur at the time
medications are ordered. With CPOE, physicians enter orders into a computer rather than
on paper. Orders are integrated with patierformation, including laboratory and

prescription data. They are then automatically checked for potential errors or problems.

A specific benefit of CPOE is that it electronically warns against ordering prescription
medication that has the potential forudrinteraction, potential allergies or overdoses.
Additionally, accurate, current information on new drugs introduced into the market is
made available, along with drigpecific information that eliminates confusion among
drug names that sound alike. Fanttmore, CPOE improves communication between

physicians and pharmacists and reduces healthcare costs due to improved efficiency.

2.5.2.6 E-health

E-health is one of the most important and latest Information Communication Technology

(ICT) applications in healthcar®efining ehealth is more challenging than defining HIT.

The reason behind this is that ICT is a very new and complex field. According to

Eysenbach (2001) t weoré® was first wused by industry | eaders
rather than academics. Theyroduced this term along with others such dsisiness, €

commerce, @overnment and so on.
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Eysenlach (2001) defines-kealth asi An e mer ging field in the intersectd.i
informatics, public health, and business, referring to health serdagdsinformation

delivered or enhanced through the Internet and related technologies. In a broader sense, the

term charactezes not only a technical development, but also a-stateind, a way of

thinking, an attitude, and commitment for networked, gldhadking, to improve health

care locally, regionally, and worldwide by using information and communication

technol ogyo (Eysenbach 2001, p.23).

Furthermore, #ealth can be integrated with strategic health system planning, which
improves the health carkased on improved cooperation between health professionals and
health technology managemdiiian, 2005) E-health is an application within the area of
Information Communication Technology (ICT(lakovidis et al, 2004; Tan, 2005)
lakovidis et al. (2004)state that €nealth is an entlb-end process, which means it extends
from birth regdeadtheéesregi ditcraiusxe, iHhgstom pr eventi on an
follow-ups, from emergency intervention to homecare, whatever the cultural or national
context. Additionally, both patients and clinical staff benefit from using different
utilisations of ehealth. For instance, the patient can use-aaadth systm when seeking
information online, using selhanagement tools, participating in electronic communities,
and requesting a second opinion. From a clinical staff perspecthegléh provides them

with better information access such as to schedule patigitd, patient administration,
laboratory information, radiology, pharmacy, nursing, and electronic messaging between
hospitals and other healthcare providers. Alsbealth has provided better communication
between clinical and administrative staff, gpatients for the sharing of health data and

telemedicine in any specigf (lakovidis et al,, 2004)
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2.6 The key critical factors in the adoption of HIT-related EMRS/EHRs

This section foases on critical factors that influence the adoptiora &fIT. These are
divided into three main factors, which include technical, social, and esgi@mal and
administrative factors. The purpose of this section is to provide a foundation for this study.
In light of this study, thiscritical review aims to provide an overview and extract
potentially generalizable findings across adopting and integrating EHRSs in both public and
private hospitals. Furthermore, the results show that the main technicas fioatbneed to

be illustrated can be within the domain of both hardware and software. Moreover, the
social factor is explained in this study &% how humans behave with dealing with
technology health care and what is needed to improve such connectistlg, inanaging
resources such as IT equipment and human resources, while implementhinglatd
EHRs, is one such orgaational and administrative factor that must be discussed. Overall,
this section provides an overview of the factors influencingatiheption of HIT thatis

currently addressed by literature on health informatics.

2.6.1 Technical factors

A number of receninterpretative literature reviews have been conducted to identify
studies addressing the technical factors that influence the adoption iCHéhet al,

2012; Cresswell and Sheikh, 2013; Liat al, 2014) The findings of these studies are
presented as several sfdwtors. Firstly,Lian et al. (2014) who introduced the main
technical factors related to IT infrastructure, agree that having an advanced IT
infrastructure can improve the adoption of technology in healthcare. This also enables the
acceptance and development of IT in healthcare, to sladeeimternally and externally.
Chenet al. (2012)agree withLian et al. (2014)that health orgasations need to build and

organse their structures to enabl€ équipment to adjust.
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Secondly, research yoliman and Janz (200fpints outthat data security and privacy

are technical concerns when it comes to adoptingtdidied EHRs; this includes all data,
such as personal data, laboratory data, radiology data, and diagnostic data. Thirdly,
previous studies have also indicated that threexity and compatibility of IT and IS can
affect the adoption of HFFelated EHRgBoonstra and Broekhuis, 2010; Lét al, 2012;

Liu, 2011) For instance, using multiple systems, such as a picture archiving and
communication system (PACS), hospital information system (HIS), and radiological
information system (RIS) improves the complexity of using HIT. Additionally, several
studies have lookkat technical factors, such as computer skills amongst usEgrgus
limitations of the system, and lack of customizability as resulting in a system that does not
meet the requirements of users. Further, technical factors include a lack of relialglity (e
crashes), interconnectivity issues with existing systems, and a deficiency of hardware able
to support EMR¢Boonstra and Broekhuis, 201@verall, all studies highlight the issue of
technical factors from different viewpoints: factors that are instrumental in the adoption of

EHRs and in implementing further HIT applications successfully.

2.6.2 Social factors

Many social factors come into play in the adoption of Hélated EHRs. Most studies
define social factors as human behaviours in relation to dealing with technology. These
include, in particular, information technology literacy and general user competency,
personal and peer attitudes towards innovation (including patients and health professionals
staff), and the owgoing involvement of key stakeholders (including management and
developers) at the conception and design stéfeshavjeeet al, 2006; Ludwick and
Doucette, 2009; Yarbrough and Smith, 200@ndoubtedly, different users havbe
differing knowledge and cultural backgrounds, which can affect the implementation of this

technology(Cho and Larose, 1999)
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According toThompsonet al. (1991) social factors are usérbehaviours when dealing
with | T, whi c h peranal cuitunec dceeptance, unstivatisnéto use the
system, confidence and selfficacy, satisfaction, support, data quality, and integrity.
Additionally, Kling (2000)defines social informats as the body of research that examines
the design, uses, and consequences of ICT in ways that take into account their interaction
within institutional and cultural contexts. Moreové&eshavjeeet al. (2006) indicate that
relationships and communications are significant social factors influencing the adoption of
information technology. Relationships and communications are essential management
skills whenit comes to supporting and developing HIT proje®sbertet al. (2010)
believe that the better the communicatsiuills between users and IT developers, the easier
the system areadopted and vice versa. This assertion has been confirmed by other
researchers, such &vuberet al. (2009) who believe that the sharing of information to
improve communication/efficiency and patient care through open communication channels
can help to ensure that systems are valued and used properly by professionals and patients.
Furthermore, some studies leaincluded the training and development of users as an
essential factor influencing the adoption of HBoonstra and Broekhuis, 2010; Cresswell

and Sheikh, 2013; Ludwick and Doucette, 2009; Yarbrough and Smith,. 28€c9rding

to Cresswell and Sheikh (2013) a¥idsofet al. (2007) training is part of a wider group of
social factors, such as firm leadbip, technical support, response time/turnaround time,
information accessibility, information relevance, clarity of system purpose, user
involvement, user training, user perception, user skills’/knowledge, user roles, clinical

process, champion/medical@sorship, and internal communication.

These are some of the social factors that have been critically reviewed and are considered
to be interrelated in relation to HIT adoption. However, there are differences between

social, organizational, and admingirve factors, which will be discussed.
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2.6.3 Organizational and administrative factors

To date, some studies have focused on an examination of the satemal and
administrative factors related to HIT. Indeed, several studies have listed specific
organsational and managerial factors, which will be considgi@dgnonet al, 2010;
Keshavjeeet al, 2006; Ludwick and Doucette, 2009; Yarbrough and Sr2ile7) Firstly,
studies have shown that health managers adopt the electronic health system application
because of its ability to reduce workloads and becaudels mitigate the risk of
unintended consequences. AccordingKioan and Chau (2001)xhanging government
policy can alsaffect management strategies and decisiaking, which in turn influence

IT strategic planning. However, some government policies have encouraged people in
health orgarsations to use HIT. Moreover, it Bssentiako have publigpolicy standards

that smilar can be utilsed between private and public hospitals.

The study ofCresswell and Sheikh (2018)dicates that management struet can be
essentially restructured to accept this technology. Consequently, it facilitates the redesign
of workflows and the provision of adequate training and support to users and highlights
problematic issuegGagnonet al, 2010) Furthermore, orgasational leadership and
management are responsible for ensuriedesigned workflows by the adoption of
electronic health system applications. It is necessary-éngeeer workflows to adopt the
system and to orgaze them in order to be able to use the system to its full potential. The
study ofYusof et al. (2008) agrees that strong orgaaiional leadership and magement

are necessary to ensure strategic consistency.
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Additionally, the work ofKeshavjeeet al. (2006)explores critical management stages and
strategic IT requirements which should precede the implementation stage of HIT. This
begins with an investment in implementation from top management, which includes the
establishment of a vision and orgsational mssion, and the allocation of resources. This
stage should involve effective planning and communication, conflictluttsn the
participation ofstakeholdersand the motivation of users. It is essential that an analysis
stepbe introduced to address useoncerns and needs; communication with all users is
essential in order to know how new techngieglutions can address and fit in with such
needs. It is essential to understand that changing from traditional paperwork to IT is
difficult, but it can ovetome barrierskeshavjeeet al. (2006)also explore the integration
between different systems; their view is that if the system integrates effectiviily wi
existing systems, it is then necessary to determine how paper records will be entered on
said system, as well as addressing issues surrounding staatiandi Additionally,
usability needs to be taken into consideration for both hardware and sofwih,also

needs to fit in with existing work processes. For instance, Ey$femsre often complex,
resulting in reduced usability; this dictates the need for extra time to do some actions and
involves intense learning on the part of the user. Thus,ilirgatan be improved by

adopting some flexible technology, such as tadtet smart phone

In summary, to understand how to adopt HIT successfully, there are three main factors that

influence the use of IT in the healthcare industry. These key faaterpresented in the

following table.
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Critical factors to
adopt HIT

Types of impacts

References

Technical factors

IT infrastructure

Lian et al. (2014) and Chenet al.
(2012)

Data security and privacy

Soliman and Janz (2004)

IT and IS complexity and
compatibility level.

(Boonstra and Broekhuis, 2010; L
etal, 2012; Liu, 2011)

Computer skills amongst users La
reliability (e.g., crashes),
interconnectivity with existing
systems, and custosability
resulting in a system.

(Boonstra and Broekhuis, 2010)

Social factors

Knowledge and cultural
backgrounds.

Thompsonet al. (1991) and (Cho
and Larose, 1999)

User 6s behavi out
subjective culture, acceptance,
motivation to use the system,
confidence and seHfficacy,
satisfaction, support, data quality
and integrity.

Thompsoret al. (1991)

Relationship and communications

Keshavjeeet al. (2006) Robertet al.
(2010)

Training and development

(Boonstra and Broekhuis,2010;

Cresswell and Sheikh, 201
Ludwick and Doucette, 2009
Yarbrough and Smith, 2007)
Organizational Government policy Kuan and Chau (2001)
and Management structure includimg | Cresswell and Sheikh (201

administrative
factors

redesign of workflows.

(Gagnoret al, 2010)

Organizational leadership and
management ensure strategic
consistency.

Yusofet al.(2008)

IT strategic

Keshavjeeet al. (2006)

Table2-2: The keycritical factors to adopt HIT
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2.7 The impacts ofHIT on healthcare systems

't is Iimportant to highl ic,amt bteh ed edd fnierdi taiso ni Tohfe Gaicmp &
of one object coming forcibly into contact with another, [or, used] as a verb (impact on),
[to] have a strong effect on someone or soimgtihg 6 ( Ci ampa and Revel s, 2013,

Indeed, this Aeffect on someoneo.

There are sveral studies he looked at the impact of HIT on health care systems, with
different views. Most of the studies in question look at impacts, which are seen as either
internal or external. The key impacts of Hidlated EHRsS/EMRs on health care are based
on the healthcardelivery process, people working within the orgation, patients and
relationships with stakeholde(Brynjolfsson and Yang, 1996According toBrynjolfsson

and Yang (1996) economic evaluation is one way of gauging the impact of health
information technology, by comparing projected incomes and costs; for instance, by
conemplating the investment made in parallel with the economic advantages achieved.
However, this process of estimating the value of ICT is unreliable, since it does not take
several factors into account, such as the strategic improvement in efficiencyll as we
improvements in company performance, higher quality of processes, and increased value
in healthcarelt will be explored in the following section, examining the impacts of HIT on
health care. Following this, the main impact of HIT on health careemgsiwill be

discussed.
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2.7.1 The impacts on quality of care and patient safety

Most researchers have highlighted that the adopti@@MRsEHRS enables improvements
in patient safety by avoiding a lot of errors in drug prescript{@ixielhaket al, 2014;
Bateset al, 1999) According toCannon and Allen (2000using EMR&HRSs makes it
possible to provid clinical staff with automatically generated alarms, alerts, and
reminders, which have a positive effect on the quality of patient ¢aieg (2002)
observed that nurses find EME8IRsimprove standarded nusing language, and health

data reports, providing an easy to use and extensively integrated health database.

However, the study bizikourezoset al. (2004) finds that users of EMRs in an Accident

and Emergency Ward state that EMRs have an adverse impact on patient care because the
system may lead to some confusion and may require more time. This being said, in
physicians®é | it er atQhaudhryet a.(2@0B) it & often statedthae st udy of
the impact of HIT on the quality of healthcare has been comprehensively examined and
that average quality was higher for hospitals with electoiiealth records and
computersed physician order entrithe major impact of HIT on quality of care is its role

in increasing adherence to guidelines or protbased care. Additionallythe study of
Chaudhryet al. (2006) shows that HIT improves the quality of care through clinical
monitoring, involving largescale screenings and aggregation of data. Additionally, health
information technology has positivefedts on quality through a reduction in medication

errors.
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2.7.2 The impacts on efficiency and clinical decisiomaking

When it comes to the impact of HIT on the efficiency of healthc@inaudhryet al.(2006)

argue that it contributes to the efficiencycafe and the time taken to provideTiterneyet

al. (1990) have shown decreased rates of hesditvice utilsation,as computesed order

entry systems are providing decision support at the point of care when the primary
interventions are taking plac&/ong et al. (2003) and Pierpont and Thilgen (1995)
discovered slight decreases in documentatedated nursing time due to the streamlining

of the workflow. However, the studies of Tiernetyal. (1993) and Overhaget al. (2001),

at the Registries Institute, @xining inpatient order entry, show increases in physician
time related to computer use. Another study by Pizziftral. (2005) shows that using
EHRs allows the outpatients to reduce the waiting time but does not reduce the actual

clinic treatment time.

As mentioned above, the adoption of EMRs can facilitate the degisadamg process for
clinical and administrative staff. Studies such as those conducté&tedyeand Olson
(1997)have shown that there is a need to share clinical information in order to develop the
safety, continuity, integrity, and delivery speed of patient care. Accordibging (2002)

the develpment of EMRs supports the more widespread use of clinical data exchange.
Thus, data becomes easier and faster to analyse, allowing deuskimy to become

quick and easy. There is no doubt about the significance of web technology as a primary
factor in the improvement of communications and as an enhanced alternative to the

electronic messaging environment, which by extension facilitates deoisikimg.
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2.7.3 The impacts on time and cost saving

The most positive impact of health information technoldghT) related EMRs on
healthcare orgasations is time and cost saving. Accordingvian Der Looet al. (1995)

using EMRs can make collecting data less timeconsumeand less difficult than via
traditional means. Additionallyfhompsoret al. (2009)agree that by using EMRs, patient
health information can be shared more quickly. As
information by EMRs can reduce geographical barriers, as well as allowing for health
record integration, particularly in fragmented health systems, thus improving the continuity
of care(Paliari et al, 2007) Most researchers agree that using EMRs leads to potential
cost savings via a decredsainnecessargrescriptions or repeat testing. The studyads

et al. (2006) shows the timesaving measuref®r the diagnosis of a piant through using
EMRs. Also, a study byKeshavjeeet al. (2001) concentrates on theuscess of
implementing an EMR, based on the analysis of two different time periods: six months,
and eighteen months after the adoption of an EMR. The results found, at the time, that the
need for administration decreased within thersbnth period; howevethe time spent by

clinic staff on charting improved during the first six months, but then returned to its
original level later. Additionally, research was carried outLilyourezoset al. (2004)

which found that clinic staff were able to finish tasks much faster than before when using

EMRs; this result was not shown by clinicians, who added less repetitive activities.

Leaders in healthcare orgaatiions indicate that improving and changeshia ttilisation
of EHRs services are significantly impig onthe cost of adoption HITChaudhryet al,
2006) A study byWanget al. (2003)found that themost significahimpact of HIT on cost

concerned aspects of system implementation or maintenance.
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However, Mcdonald, (1976) and Wils@at al, (1982) stated that main impact of cost is
providing computer storage dathgse statementseremore than 20 years old, however,
nowadays there is no impact on the cost of computer storage data and therefore were of
limited relevance. Moreoveifeich et al. (2000) report that gstem maintenance has high

cost. The reason behind this is that these systems were built, implemented, and evaluated
incrementally over time, and in some cases, were supported by research grants. It is
unlikely that total development and inephentation costs could be calculated accurately

and in full detail.

2.7.4 The impact on patient empowerment

Many authors have investigated a variety of effects related to patient empowerment. The
studies ofTsai and Starrer2Q01) for example, found that patients who are connected with
EMRs have a reduced total number of clinical visits and better healthcare outcomes.
Furthermore, studies b@€hin and Mcclure (1995and Wright et al. (1997) state that
communication technologies provide a better approach to link patients and ainagiher

quality of care. Additionally,Littlejohns et al. (2003) were able to use an evaluation
programme to explain that EMRs can develop the accessibility of patient related
information Most researchers agree that developing and managing medical records has
positive effects on patient administration procedures; as a result, waiting times are ,reduced
and a better quality of service is provided. There is no doubt that this improves the
efficiency of hospital management, as well as improving accurate deos&img and
productivity. However, some writers, includigssinet al. (1998) have argued that EMR

systemdoesnot affect the interaction between clinicians and patients.
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According toNorris and Moon (2005the impacts on orgasational outputs and outcomes

can be concentrated on efficacy, productivity, and effectiveness. It is very difficult to
measure return on invesént when it comes to health information technology, especially

in the economic field. Looking for examples, the studieKmalemer and Dedrick1997)

have emphatically stated that there is a positive relationship between the use of IT and
productivity. The clinical governance poimiews the adoption of EMRs could improve

and support clinical decisions making. This agrees with Baotiith (1996) Kelly (1998)
andGoodman (2000)who found that sharing clinical information supports the continuity,

integrity, and sped of decision making in patient care.

To summase, many authors have explained the different benefits of EMR implementation
without practical evidenc€@vretveit et al, 2007) However, this research will be
contributedto the impact of HIFrelated to EHRS/EMRs in practical evidence using four
casesstudied.The reason most authors found desaripithe impact difficultly of EMRs
because of the complexity of the area. The following table illustrates the key findings from

studies related to EMR.
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Division of the EMRs
impacts

Types of impacts

References

IMPACTS ON THE
HEALTH CARE

Improve writing prescription

(Eslamiet al, 2009) (Care, 2012)Odukoya and
Chui, 2013) andMoniz et al, 2011)

Improve xray Images transfer

(Maass and Suomi, 2004)

Improve sending reports

(Pushkinet al, 2010; Vigodeet al, 2006)

The Timewaiting for results

(Thompsoret al, 2009) (Pagliari, 2007)(Joos

DELIVERY ,
PROCESS et al, 2006) andLikourezoset al, 2004)
Cost saving (Wanget al, 2003) (Mcdonald, 1976)and
(Wilson et al., 1982)
Process integration (Pagliari, 2007)and(Thompsoret al, 2009)
Completeness (Shachak and Reis, 200@)nd(Jamal et al.,
2009)
Care process (Abdelhaket al, 2014) and(Delone and Mclean
2003)
Improve clinical decisiormaking (Abdelhaket al, 2014; Bategt al,
1999)(Neame and Olson, 199@nd(Laing,
2002)
Reduce Transcription errors (Bateset al,, 1999)
IMPACTS ON Improve decision process such as | (Hadler, 2005and(Balas and Boren, 2000)
USERS WORKING statistic numbers
WITHIN Patient care quality and safety (Kaplan and Lundsgaarde, 1996)ame and
HEALTHCARE Olson, 1997)(Cannon and Allen, 2000and

ORGANIZATION

(Omachonu and Einspruch, 2010)

Develop communication between a
clinical staff

(Cooke and Peterson, 1998)d(Jooset al,
2006)

Improveorgari i ng cl i ni

duties

(Saarinen and Aho, 2005)

Improve education for staffs

(Saarinen and Aho, 2005)

Improve the medical record backup

(Darbyshire, 1999and(Gustafson and Wyatt,
2004)

Training Time for using EMRs

(Kovner et al., 1996)

Patient safety

(Abdelhaket al, 2014) (Bateset al, 1999)
(Laing, 2002) and (Likourezoset al, 2004)

Patient empowerment

(Laing, 2002)and(Likourezoset al, 2004)

IMPACTS ON Documenti ng pat il (Jamaletal, 2009; Thompsost al, 2009)
PATIENTS and secure data

Patients integrated with physician | (Essinet al, 1998) (Makoul et al, 2001) and

(Wageret al, 2000)

Feedback from patients about heal] (Simonet al, 2007)

care performance

I nformati on s ha r| (Porteoustal, 2003)
IMPACTS ON hospital and public hospitals
RELATIONSHIP
WITH OTHER Improved communication with (Doolanet al, 2003)and(Gadd and Penrod
STAKEHOLDERS different hospitals 2001)

Control the demand

(Bateset al, 2003)

Table2-3 Summary the key findings of the impacts
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2.8 Barriers and Risks of using HIT

Computersation brought with it a significant number of advantages. It provided a better

way of handling informatiorsharing it, and improved communications. Computers, given

their efficiency, have reduced the degree of inaccuracy in data analysis and mathematical
computations, just to name a few of its merits. More accurately, systems have been

developed to solve differn t probl ems that hi nder the efficiency
activities and to optinse the processing of information. One of the key differences

between developed and developing countries in this information age is how information is

utilised (Ajami and Amini, 2013a; Ajami and Amini, 2013b; Ajami and Ai@hadegani,

2013a; Ajami and AralChadegai, 2013b; Ajami and Baghefiadi, 2013) In the health

sector, the major problem of safely and economically storingraednagi ng patients?o
information can be significantly reduced by Health Information Technology

implementation and by the adoption of Electronic Health systems in health facilities.

HIT Systems, improves the quality of the service that patients receiveid@somore

access to care for the patients, and even promises
However, against these advantages, some disadvantages surface in the debates and

conversations surrounding HIT. Although the perceived meritsa ¢ilIT are often

discussed by many proponents, what is never present in the discussion are the honest and

actual experiences of practitioners who use HIT syst@tesrick et al, 2010) Besides

having health facilities that are well implemented and structured, which have all the

necessary HIT systems installed, a higher priority needs to be givilie guality of the

premises, service efficiency, and patientds convenie
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Most of the barriers to HIT and Electronic Health Records are either cost related, due to
limitations in IT infrastructure, limitations by standards, the attitude of the health
practitioners, or orgasational (Ajami and ArabChadegani, 2013a)More and more
researchers are becoming interested in what influence HIT has and how efficiently they
operate. The Health Financial Management Assiotia(HFMA) in 2006 conducted a
study. Senior healthcare finance executives in different hospitals were surveyed, as were
those in health systems of various sizes and regions. They sought to understand the
different views of financial executives regardiBBlRs adoption barriers and what actions
governments could implement that could increase adoption rates. From the 176 responses
they got, the hospital functions that were highly reported to have progressed significantly
were electronic information or dataamture (23 percent), results in management (27
percent), and order entry (38 percent). The lack of interoperability (50 percent), little
concern about the physician (51 percent), lack of available funding (59 percent), and lack
of national information statards, and code sets (62 percent) were significanb&ayers

(Healthcare Financial Management Association, 2006)

The Medical Records Institute (MRI) has comprehensively studied the trendsagel of

EHR systems annually in recent years, with experts in the Health and information fields
agreeing that HIT is necessary. The findings of the 2005 survey were derived from 280
respondents prasing in the hospital, ambulatory, IHDSOs, among otharirenments.

The more significantpart of the responses was from information technology (IT)
professionals/managers (42 percent), which included Network Managers, CIOs, MIS
Managers, Health Information Managers, and Medical Information Systems Professional

among others.
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Most of the respondents interacted mostly with those with an administrative and financial
background; dealing with-mail tasks; and data analysis, review and update IT tools. They
were tasked with marking the motivating factors thavedthe implementation of EHR
systems. The highest marked factors were: to improve clinical work process efficiency; to
improve care quality given to patients; to enable easy and quick sharing of medical data
among healthcare practitioners /professional$ @ bring medical errors to a minimum.
Lack of funding or resources was a major HIT implementation barrier marked by the

majority of the respondents (57 percgfithakkar and Davis, 2006)

The American Health Information Management Association, in collaboration with Health
Informatics, conducted a study in 2004 rieeasure how ready professionals in Health
Information Management (HIM) were, and the level at which their osgdans have
implemented EHRs. More orgaations are seen to be moving towards EHRs according to
the findings of the study. When the organiaat were, for instance, asked to describe their
progress towards EHRs, those that had extensively implemented them were 17 percent;
partially implemented were 26 percent; 27 percent were either in the selection process,
planning for the implementation oath minimally implemented; while those considering

iImplementation and doing research on EHRs were 21 pdiemier, 2005)

The American Academy of Family Physicians, in summer 2004, also conducted a study. In
their results, of those with AAFP membership, nearly 40 percent claimed that either they
were in the process of implementing EHRs or they already had implemented ona. With

the first half of the year, 24 percent of them had already purchased the EHRs system.
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Similarly, the findings showedinmbdamandhe physicianods
small practices maiissuein the adoption of EHRs was the c@Starol, 2005) Privacy and
security were identified as the key risks asidnificantconcerns with the implementation

of EHRs(Bates, 2005; Hersh, 2004; Sprague, 2004)

Privacy is defined a s confrol over when and by whom the various parts of us can be

sensed by ot her s oAcdoiiagrtdGavison(198@),7tB it pe 28 L ai m of

individuals, groups, or institutions to determine for themselves when, how, and to what

extent information about them is cThmsuni cated to oth
confirmed byPorambage et al. (201&yho state thainformation privacy is the capacity of

an individual or group t@reventinformation about themselves from becoming kndwyn

otherpeople. Furthermore, privacy is usedaivariety of ways.In the case ohealthcare

data privacy, for example, tihdealth Insurance Portability and Accountability Act of 1996

(HIPAA) interprets ptv acy i n heal t hcar efegaadpatienttheaths ondés r i ght t o
information from being disclosed without authorizatidthealth data privacy involves

information and processes thabntrd who is authorized to access patient health

information and under what conditions or policies patient information may be accessed,

gatheed, or disclosed to a third partpccording toWestin (2006) increased attentiois

being paidto privacy, especiallypy online usersregardinghow their personal health

information is used, protected, disclosed, and the degree of control they have over the

dissemination of this informatiorfinn et al. (2013)presen sevendifferent types of

privacy, comprisng: privacy of the persgnprivacy of behaviour and actipprivacy of

communication privacy of data and imagerivacy of thoughts and feelingprivacy of

location and spacand lastly privacy of association.
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Informationsecurityisd ef i ned as fAthe need to protect informati

unauthorized acces®o or gani zati ono ( KaThes HIRAAsexplair’is0 0 6 , p.531).

information security as the mechanism in place to protect the privacy of health
information. This includes the ability to control access to patient information, as well as to
safeguard patient infmation from unauthorized disclosure, alteration, loss, or destruction.
Additionally, the HIPAA define securityas typically being accomplished through
operational and technical contrafsccording toFinn et al. (2013) thee are seven types of
security, namely: physical security, political security, soed@onomic security, cultural

security, environmental security, radical uncertainty security, and information security.

There are differences between privacy and secusibjch need to be discussédtierold,

2002; Jain et al., 2016; Parker, 1973; Ware, 198iiyacy, as current legislatiofor many
countries such as Saudi Arapallows patients tomake informed choices when seeking
care and reimbursement for health¢dr@sed on hovthe health information may be used
(Herold and Hertzog, 2015)it allows the patientsto make choices about how their
personally identifiable financial information is used and shared bgrifenizationsyvith

which they do businesas well aginding out how their information may be used and what
disclosures of their information have been matkrold (2002)argueghat privacy enabke
consumers to find out hother financial information is going to be protected aadknow

that the people handling their information have been properly trained to protect their
privacy. Privacy limitgherelease of information to the minimum reasonably neead¢kde

time of disclosure. Privacy gives people the right to examine and obtain a copy of their
records and request correctiof3ne serious user privacy issue is the identification of
personal information during communication over the Intenubich should be secured/ b

differentsecuritytools (Porambaget al, 2016)
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On the other handsecurityas currentlylegislatedfor Saudiconsists othe reasonable and
prudent policies, processes, steps and tools that are used to maintain confidentiality and
privacy (Altuwaijri, 2008). It involves all methods, processes, and technology used to
ensure the adidentiality and safety of the once private information that has been entrusted
to a third party by the customer or pati€hterold, 2002) According tothe HIAPP,
security includes the ability to control access to patiewrinétion, as well as to safeguard
patient information from unauthorized disclosure, alteration, loss, or destruction. Security
is typically accomplished through operational and technical contalsording toWare

(1967) and (Jain et al, 2016) information security is the process by which privacy is

achievedThe following table presesthe differences bet®en security and privacy.

No | Privacy Security

1. | The appropriate use of usérs The confidentiality integrity and
information. availability of the data.

2. | The ability todecideinformation Offers the ability to be confident thatn e §
about the individual is shared decisiors are respected.

3. | Inthefield of defence protected Circumstantigl secure satisfactory
communications are the communication equipment is generally
responsibility of a government not available, and the economics of

agency, appropriate equipment is | protecting communications is likely to b
available, and the importance of more carefully assessed.

protection overides economic
considerations.

4. | Itispossible to havapoor privacy | It is difficult to have good privacy
system and good security practices| practices without a good data security
program.

5. | Thedata hat needs$o be secured. The processes and todtssecure the
privacy data.

Table2-4: The key differences between privacy and security.
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The financial risks that could occur due to billing errors in the EHRs software were also an
issue. Other risks included, when the computers crashed, software program errors or bugs,
issues with automated processes in the system, the systems beconengntridanks to

daily technological advancements, the vendors of the EHRs software becoming obsolete,
and also the wrong information being provided to the Decision Support system (DSS)

module of EHR system&oldschmidt, 2005; Milleet al, 2005)

To measure how extensively hospitals are using Information Technology (IT) and to gain a

better ingght as to why further adoptions of EHRs are a challenge, the American Health

Association (AHA), in 2005, carried out a study in all community hospitals. Participating

in this study were different CEOs (19.2 percent) from 900 hospitals. 92 percent of

respomlents, according to the findings, were in the process of using, testing, or considering

IT applications for clinical purposes. Those not considering IT solutions were primarily

nonteaching, small, rural, and naystematic hospitals. Over 50 percent hald that

using EHRs functions support reviewing health report in different aspects included the lab

results review, |l ab order entry, radi ol ogy order ent

the radiology results EHRAssociation, 2005)

Based on the same study, the studies indicated that half of the rural hospitals pointed out
that they were starting on IT adoption, with high levels of IT implementation being
indicated by urban hospitals. The leading barrier to EHRs adoption was, agsin, c
Acceptance of the systems by the clinical officers in 58 percent of the hospitals was also
found to be a barrier, while 59 percent also found the initial cost to be a significant barrier.
The cost was seen as a major obstacle by 50 percent of shasjstals with less than a

300-patient bed siz@Association, 2005)
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According to research, resistance to change or attletaviour limits is quite a
significant limitation(Miller et al, 2005; Valdest al, 2004) For an information system

to be implemented and accepted with minimal or without any resistance from users, there
must be correct approaches to its development, presentation, and its ease of use. There is
also neededto plan adequatelyto manage the traition. Thus, the essential process of
Electronic health readiness assessment must be conducted before EHRs are implemented
(Ford et al, 2006; Jennetet al, 2003) Previously conducted researches in the afea

EHRs help in the identification of existing benefits, risks, and barriers and can similarly
analyse the relationship there is between
and their degree and rate of EHRs adoption and implement@issociation, 2005;

Moreno, 2005)

Given the results of several studiessignificantbarrier to the adoption of EHRs is cost
and benefits of using the systéBates, 2005; Hersh, 2004)he other barriers playing a
similar role are issues of nbdentiality and privacy, lack of Health Information codes and
standards, unavailable skilled clinical informatics workforce, technical errors, system
interoperability, and the many different EHR system vendors in the marke(iatss,

2005; Brailer and Terasawa, 2003; Hersh, 2004; Sprague,.2004)

If the physicians can be reimbursed for adopting EHRs systems and their investment risk is
subsidsed, then according to Brailehe adoption of EHRs and HIT will accelerata.
summary despite the potential and quite significant benefits that HIT promises, barriers to
its adoption and implementation by health practitioners, along with the privacy and
confidentiality risks. It isnecessary to continue with the support of EHRs and HIT and

regardless of the risks and barriers, which may face.
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This can be done by a high degree of health information standards developed, the needed
experienced clinical workforce also acquired, thedfi provided, and the attitude of the

practitioners changed.

Key Barriers and Risk of using HIT References

Cost related to IT infrastructure (Ajami and ArabChadegani, 2013a)
(Association, 2005)

Privacy and security (Bates, 2005; Hersh, 2004; Sprague, 2004)

The financial risks (Goldschmidt, 2005; Milleet al, 2005)

Computers crashsoftware program error| (Goldschmidt, 2005; Milleet al, 2005)
or bugs, issues with automated processe
the system

Change and attitueleehaviour (Miller et al, 2005; Valde®t al, 2004)

Health Information codes errors al| (Bates, 2005; Brailer and Terasawa, 2003; He
standards, unavailable skilled clinig 2004; Sprague, 2004)
informatics workforce, technical error|
system interoperabiir.

Health Information standards (Brailer and Terasawa, 2003)

Table2-5: Key Barriers and Risk of using HIT
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2.9 Review theories behind ICT system Implementation and Adoption

Theories play a significant role imduct i ve researches. The
plausible or scientifically acceptable general principle or body of principles offered to
expl ain pWebstar (h@69)ENIS section focuses on exploring the main theories
behind ICT system implementation and adoption. There is no doutftis study that
improving an understanding of the factors to adopt HIT able to support answering the
research questions. This is necessary to review the technology adoption literature.
Furthermore, in this research, various theories have been eyplaitlimplicitly
implemented to understand EHR/EMR adoption, including the theory of reasoned action,
the theory of planned behaviour, unified theory of acceptance and use of technology, the
technology acceptance model, and the innovation diffusion thEohpwing listed off the

key various models and authors for examining the predictors of technology adoption are

briefly outlined.
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Theory

Author(s), year

1. Technology Acceptance Model (TAM)

TAM

TRA and TAM (comparison)

Davis, 1989

Daviset al, 1989

TAM, TPB, and the Decomposed Theory of
Planned Behaviour (comparison)

Taylor and Todd, 1995

Extension called TAM2

Venkatesh and Davis, 2000

TAM and TPB (comparison)

2. Theory of Reasoned Action (TRA)

Mathieson, 1991

TRA and TAM (comparison)

TRA

Daviset al, 1989 1995

Fishbein and Ajzen, 1975

TRA and DOI (combination)

Karahannat al, 1999

TRA

Ajzen and Fishbein, 1980

3. Diffusion of Innovations (DOI)

DOl
DOl

Rogers, 1983 (different editions)
Moore and Benbasat, 1991

TRA and DOI (combination)

Karahannat al, 1999

4. Theory of Planned Behaviour (TPB)

TAM, TPB, and the Decomposed Theory of
Planned Behaviour (comparison)

Taylor and Todd, 1995

TBP

Ajzen, 1991

TAM and TPB (comparison)

Mathieson, 1991

5. Unified Theory of Acceptance and Use ®&chnology (UTAUT)

UTAUT combines eight models: TRA, TAM, and TPB

Venkatestet al., 2003

Table2-6: Review theories behind ICT system Implementation and Adoption
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2.9.1 Technology Acceptance Model (TAM)

One of the mostvell-known models related to technology acceptance and adoption is the
technology acceptance model (TAM), initially developedDmwis Jr (1986) The main
purpose of this model is to explain the behaviours of people using information technology
and indicateghe needfor using technology and adapt of innovatons. TAM can help

explain and predict user behaviour regarding information technglaggris et al, 2003)
According toAjzen and Fishbein (1980YAM is based on arssentiakxtension of the

theory of reasoned action (TRA). However, studies such as tho8mawyg (1989)and

Davis et al. (1989) illustrate why a user accepts or rejects information technology by
adopting TRA and TAM. It islear that TAM includes a basis with which one traces how
external variables influence belief, intention to use, and attitude. There are two cognitive
beliefs: perceived ease of use and perceived usefulness. TAM is described as the study of
user behaviour ith technology systems, which is affected directly or indirectly by
attitudes, the perceived usefulness of the system, and the perceived ease of the system.
TAM also contends that external factors aféeshtention and actual use through mediated

effectson perceived usefulness and perceived ease of use (Davis, 1989).

TAM has been developed four times. The first proposal of this theory was introduced by
Davis (1989), which explained the motivation for accepting information technology
through three facter perceived usefulness, perceived ease of use, and behavioural
intention to use (BIl). Based on this study, Bl can be affected by both perceived usefulness

and perceived ease of use. The followiggre describes the original TAM (Davis, 1989).
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Perceived
Usefulness

Behavioural

Intentiontouse (BI) ———*> Actual system use

\ 4

Perceived Ease of
use

Figure2-3 Technology acceptance model (TAM) by (Davis 1989, p. 984)

In 1993, Davisdeveloped the model further, suggesting that perceived usefulness had a
direct impact on actual system use. He found that critical factors that influence the

adoption of a system could be affected by the relationship between perceived usefulness

and BI.
Perceived
Usefulness l
A
Behavioural
Ext_ernal Attitude Toward Intention to use Actual system
Variables Using (A) — (BI) —> use

Perceived Ease of
use

Figure2-4. Technologyacceptance model (TAM) 2nd edition
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Venkateshet al. (2003) extended this theory and tested the model with 107 participants.

There was a substantial relatstip between Bl and attitude toward use. The study

suggestdthat Bl is affected by two major elements: perceived usefulness and perceived of

easeof use. However, the impact of perceived of eafsese on Bl is less than perceived

usefulness on BIl. Addithally, external variables, such as attitude toward use, were

excluded from this model. The below diagram presents the latest model.

Perceived
Usefulness

External
Variables

\ Behavioural

Perceived Ease of

use

Intention to use —» use

(BI)

Actual system

Figure2-5: Technology acceptance model (TAM) 3rd edition

Furthermore, in healthcare, (TAM) suggests that perceived usefulness and perceived ease

of

use i

nfl

uence

usersao

attitudes t owar ds

clinic staff. Users can show positive feelings about new technology if the elgards it is

useful for job performance. Thus, users' attitudes towards using a new technology will be

more positive(Pai and Huang2011) Such attitudes will affect the user's behavioural

intention and actual system use. Additionally, external variables can also impact users’

internal attitudes, intentions, and beliefs. Early studies showed that different external

variables inflence perceived usefulness and perceived ease of use.
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According toHonget al.(2002) five internalvariebles influence individual perception: the

computer's seléfficacy, the relevance of the technology, the terminology and the screen

design, and the userdéds knowl edgeewsétalt he search doma
(2003) explored external variables, including institutional factors, social factors, and

individual factors.

2.9.2 Theory of Reasoned Actions (TRA)

The theory of reasoned actions (TRA) hasen used inseveral studies and fields.
According toAjzen and Fishbein (1980TRA was developed to examine the relationship
between attitudes and befsur. TRA focuses on behavioural intentions, rather than
attitudes, as the main predictors of behavi@Ajeen and Fishbein, 1980Based on this
theory, attitudes toward behaviour (more practically, attitudes toward the expected
outcome of behaviour as well as subjective norms that other people have on a person's
attitudes) and behaviour are the major predictors of behaviouratiame@jzen and

Fishbein, 1980)

Behavioural

Beliefs \
Attitude toward

Behaviour
Outcomes /

Evaluation Behavioural i
—» Behaviour

/ Intention

\ Subjective Norms

Normative
Beliefs

e

Motivation to
Comply

Figure2-6: Theory of reasoned action (TRA) b4jgzen & Fishbein, 1980 p. 47).
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According to Ajzerand Fishbeinthei nt ent i on i n TRA is the fAprobability,
respondent , t hat he/ she wil/l perform the stated act.i
Intention consisted of attitudes toward behaviour (AB) as well as subjective norms (SN).

Ajzen and Fishbein (1980hentioned other variables, which should be added to TRA but

can only affect intention and, therefore, behaviour. Tiemo doubt that these elements

refer to an intention to perform the behaviour in ques{idzen and Fishbein, 1980)

Furthermore, behavioural intent®rcan be described as the motivational factors that

influence behaviour; they are indications of how hard people are willing to try and of how

much effort they are planning to exert in performing the behayfaen, 1991) Also, the

research of botlAjzen and Fishbein (1980) as s hown fAda person's subjective |

thathewi | perform some behaviouro (Fishbein and Ajzen,

According to Olsen et al. (1993) intentions do notcorrectly predict behaviour. For

instance, he listed some elements that could affect the strength of the relationship between

getting intention and getting behaviours. Addiaitly, these factors can be included as

Ai ntervening t i me, di fferent |l evel s o f speci ficity
unforeseen situational contexts, the degree of voluntary control, the stability of intentions,

and new information. Obviously, inten on can changeeta,vl®3d3, ti meo (Ol sen

p.319).

The attitude stands for the general feeling of favourableness or unfavourableness toward a
concept. Related to TRAhe primarydeterminant of a specific intent to act, as mentioned
earlier,is persective Ajzen and Fishbein (1980) mentioned thmdrspectiveéowards
behaviouris theestimation of a positive or negative selfaluation aboud

correctbehaviour.
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This constructlepends owhetherthe behaviour ipositively or negativelyreputablelt is

Afdetermined by a total set of accessible behaviour al
outcomes and other attributeso (Ajzen and Fishbein,

i ndividual 6s salient bel i ef positiaet or nedgmve. r e s u |l t of his
Therefore, once a user has salient positive beliefs concerning his behaviour, he then

encompasses a positive perspective about that behaviour. The other applies once he has

salient negative beliefs concerning a positive outcome fphrchase behaviour that is

then thought to be a negative perspective.

Ajzen and Fishbeinds studies mentioned that subject.i
the social pressure to perform or not perform the intended behaviour. These studies relate

toan individual 6s perception of what other people thi
these behaviours can affect their performance (normative belief), as well as the degree to

which this influences the behaviour or action of the person responsible dtrwtivto

comply). In other words, both motivation to comply and normative belief build the

subjective norm, I rrespelcsteirvsed oofp itnh eo nisn dair vei deusasl ednst i aaf
others around using technology; it can change the behavioural outcommeapting

technology positive or negativ@djzen and Fishbein, 1980)
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2.9.3 Theory of Planned Behaviour (TPB)

The theory of TPB, proposed b&jzen (1991) links beliefs about behaviour with
technologyuse Ajzen improved the theory of reasoned action by including perceived
behavioural control. This theory explains human behaviour and has been apptiadids

of beliefs, attitudes, behavioural intuitions, and behaviours in different fields, including
healthcare. According to Ajzen, there are four key elements of this theory: behavioural
beliefs and attitude toward behaviour, normative beliefs and cwgenorms, control

beliefs and perceived behavioural control, and behavioural intention and behaviour.

Attitude
S‘&%ﬁ%tg’e s Intention — Behaviour
==

Perceived Behavioura
L Control

Figure2-7: Theory of planned behaviour by Ajzen (1991, p. 182).

As can be seen above, the theory of planned behaviour considers the central determinant of
behaviour to be oneds i nt entlAzennl991ltsqgelkesr f orm t he parti
to predict original intentions, based on a combination of three influencing factors:

i ndividual s6 attitudes, subjective norms, and percei
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There is nodoubtthaha i ndi vi dual 6s attitude towards a given be
belief that the behaviour will lead to the desired outcome and their evaluation of the
outcome. These beliefs are referred to as behavioural beliefs. In addition, the subjective
normisré at ed to an individual 6s perception of the soci a
behaviour and their desire to comply with this standard. The perceptions about other
significant preferences, regarding whether or not they should perform the behaviour, are

referred to as normative.

The last element is perceived behavioural control (PBC), which refers to the individual
perception of ease or difficulty of performing the behaviour. It is clear that this consists of
oneds perceived ac cam sppdiunites ® perferm the behavioers our c e
successfully, weighted by a power of each fa¢tgeen, 1991) Take beliefs, for example,

about which factors perceived to facilitate and inhibit the behaviour are referred to as

control beliefs and may be based in part on experiéA@en, 1991) These are either

internal factors, which include individual differences, inforiomat skills, abilities, and

willpower, or external factors, for example, time, opportunity, and dependence on others

(Ajzen, 1991) Perceived behavioural control is viewed as a measure of actual control.
Perceived behavioural control is understood to have both direct effects on behaviour,

alongside or independent iatention, or indirect effects through intentiphjzen, 199).

The behavioural beliefs, normative beliefs, and control beliefs comprise the most salient
beliefs. They are specific indirect measures, understood to be the antecedents to the global
direct action of these three variables. The model suggests thatsanpwith a strong
intention performing the behaviour is more likely to have a strong belief that the behaviour
can bring about desired consequences (attitude), will have people important to them who
approve of the behaviour and a strong desire to désireomply with their opinion

(subjective norm), and will have perceived resources (perceived control) to perform the
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behaviour. The relative importance of these three determinants is expected to vary across
situations and behaviours; sometinoe® componammay be the most significant predictor
of intentions or a combination of the components, or all three may contribute

independently to the prediction of intentions (Ajzen, 1991).

2.9.4 Unified Theory of Acceptance and Use of Technology (UTAUT)

UTAUT was introdued by Venkateshet al. (2003) who presented four main factors,
including performance expectancy (PE), effort expectancy (EE), social influence (Sl), and
facilitating conditions (FC)The behavioural intention aspect of the effect influences these
elementswhere there are other aspetttat merge with the previous elements and increase

the effect, such as gender, age, experiences, and volunteer. Behavioural intention is seen as

a critical predictor of technology use.

Performance
Expectancy ~—_
1
Effort
Expec?a.ncy Behavioural Use
Intention Behaviour

Social //ﬂk
Influence

Facilitating — 1
Conditions

Voluntariness

Gender Age Experience of use

Figure2-8: Unified theory of acceptance and use of technology (UTAUT) by Venkatesh
al. (2003, p. 447).
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According toVenkateshet al. (2003), four elementanfluence the UTAUT. First of all,
performance expectancy, which is the degree to which individual behaviour using the
system, will help an individual improve job performance. Both gender and age are
hypothessed to moderate the influence on behavioural intention. Secondly, effort
expectancy iglefined,as the degree to which the individual perceives that it is essential
that others believe the users should use the new technology. Effort expectancy is
hypothessed to moderate the influence on behavioural intention by experience, age, and
gender. The third element is a social influence, described by Venkatesh as the degree to
which an individual perceives hoessentialit is that others use the new system. Social
influence is hypothesed to moderate the influence on behavioural intention due to gender,
age, experience, and volunteers of the system. Lastly, accorditemkatestet al. (2003)
facilitating conditionsis the extent to which an individual believes that an ogaional

and technical infrastructurean support the use of the system, hypotsex$ito moderate

the influence on éhavioural intention by age and experience.

2.9.5 Diffusion of Innovation Theory

Thesection aims to present a detailed Iliterature reyv
Diffusion of Innovation. This is a process of new adoption amongst people in an

organgation orgroup to achieve goals and maintain a significant position in society or

within an orgarsation. The path for adopting novel innovations has remained a focus of

research for many year s. However, Roger s, i n his k
introduced af r amewor k kK nown as R (Rogens,62010) Muclo pt i on Model
research has been carried out on this topic to understand the importance of diffusion of

innovation in contmporary orgarsations, specifically on the belief that innovation is one

of the most significant methods of social and technical change in ansaiamiIn light

of different research approaches, the following section avillyseand discuss various
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topics and theories related to the theory of diffusion of innovation, in order to provide an
overview of this theory and why it is such an important subject of discu@saminski,
2011) It will also provide an irdepth discussion of the innovation adoptidecisions,
beliefs and attitudes, orgaational characteristics, social systems, and other aspects of this

study.

Rogers explained the diffusion of innovation theory as an adoption model that comprises
innovation, communication networks, phases/tpeeiods, and social structures as the four
fundament al mechani s ms in the diffusion
applicable when examining the adoption of technology in many different settings,
industries, and orgasations. Moreover, most diffion research includes technological

l nnovations, SO Rogers frequently used
interchangeably. Theories of innovation in the industry have stemmed primarily from the
efforts ofan economist, Joseph A. Schumpeter. Heeobsd innovation as different from
invention, which he suggested, arose from the segregation of innovations, and which might
be better combined with innovation. Schumpeter further discussed innovation as the
creation of new equipment, the development olv neusinesses, and the growth of
leadership among new generations. From this viewpoint, innovation is considered an

irregular occurrencg@ritzgeraldet al, 2002)

It is only in recent years that social scientists have given more consideration to the concept
of innovation, with a noticeable focus on creativity and, specifically, how the creative
process takes place. A study kljustonemOllila and Lyytinen (2003and Barnett (1953)

indicated that innovation is the foundation of social and cultural change, whereupon they

of

t

he

describe i nnovation as Afany thought, behavi

gualitatively different from existingfomo ( Bar net t |, 1953, p. 7).
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In contrast, the practice of diffusion is defined Byeenhalghet al. (2005) as the
acceptance over time of a specific idea, piece of knowledge, or belief, by persons, groups,
or other entities, associated with precmworks of communication, in a social system,

and in a provided system of standards, or practices. The differences in academic debate
across sociology, anthropology, mass communications, and other fields are revised and

clarified by Greenhalgh (2005).

Rogers (2010)descr i bed di ffusi on as At he process
communicated through certain channels over t
(Rogers, 2010, p.5). Diffusion research examines how ideas are circulated between sets of
individuals. Diffusion moves beyond the twabep flow principle, focusing on the
circumstances that increase or reduce the probability that followers of a specific culture

will adopt an innovation, novel idea, creation, or practice. In rstafp diffusion, an

opinion lea@r has themost significah impact on the behaviour of people (termed

adopters). Nonetheless, there are likewise new influencers, including the media, and an

i ndi vi du amagisy. Gheicfluescerasrthe change agent, somebody who reassures

opinion kaders in their adoption, or discarding, of innovations.
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Furthermore Dearing (2009)roposed that few social science theories have a history of

theoretical and pragmatic study involving the diffusion of innovations. The strength of this

theory béind Diffusion of Innovation originated from various criticisms and different

fields of study in which diffusion has been researched. Initial speculation at the beginning

of the twentieth century was progressively replaced by post hoc experimental rélsatarch

defined and clarified diffusion processes. By the |
collated the shared knowledge of real diffusions in the assessment of innovation diffusion

processes. In recent times, this has provided a proposed systensaktiee of diffusion,

in which evidencébased practices are undertaken.

2.9.5.1 Innovation

Rogers presented the following explanation of innova
or project that is perceived as new by an individual or another uaitdob pt i ono ( Roger s,

2010, p.12). Innovation may have been designed at any point in time, but it can be seen as

an innovation for individuals at a different point, the point at which they resognas

being novel to them. The distinctiveness of an adapisofurther associated with three

steps (knowledge, persuasion, and decision) of the innowddiosion process. In

addition, Rogers demonstrated the existing insufficiency of diffusion research on

technol ogy <coll ections amy clysteo copssts of Breror Roger s, Aa t e
more distinguishable elements of technology that are perceived as being closely

interrelatedo (Rogers, 2010, p.15).
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2.9.5.1.1 Communication Channels
The next component of the diffusion of innovations theory relates to communication

channels. These are defined as methods or procedures where individuals design and share
information amongst one another, with the aim of creating mutual understanding. This has
helped several orgasaitions to develop understandings between employees, aitaio
efficiency in workflows throughout the orgaation. Rogers further suggests tbdtusion

is an explicit form of communication, which comprises communication elements such as

innovation, more than one individual or unit of adoption, and a contation channel.

2.9.5.1.2 Time
According to Rogers (201Q) the importance of time is often overlooked in most

behavioural analyses. He contends that incorporatingagumement for a time in diffusion
surveys shows potential. The innovation diffusion paths, adopter classifications, and rate of

selections, all incorporate an element of time.

2.9.5.1.3 Social System
The specific social system is the final and most importamponent in the diffusion

process. It is described as fAa set of i nterrelated 1
accomplish a common goal o (Rogers, 2010, p.23). When
social systems, it is influenced by the soc@atftguration of that system. Furthermore, the

nature of the social system highly influences an ind
a core principle for classifying adopters. A social system is described as a set of

interconnected components that ameolved in combined problem solving to achieve a

mutual goal. The participants or entities of a social system can be individuals, casual

groups, societies, or orgaations. The social system establishes a boundary within which

an innovation circulateddow the system's social configuration impacts upon diffusion

have been studied.
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The research bRRogers,(2010 is further complicated by how standards or norms affect

diffusion. Standards are the recagpu behaviour designs for participants in a social

system. Another area relates to opinion leaders, i.e., the amount to which a person can

easily affect other peoples' attitudes or behaviours in a prescribed manner. A change agent

i's an individual who att e ndeds®nsthavayitimfis uence a wuser o6s

believed necessary by the change agen

Over the years, social scientists have presented some descriptions of legitimacy. However,
legitimisation or legitimation can be identified as social sciences related to the process that
can act or ideology which becomes legitimate by attachment to norms and values within a
given society(Suchman, 1995)It is an attempto reduce user uncertainty about new

products processes and services in order to promote the development of the new market.

For instance, keeping a phone silent in the meeting can be called legitimation.

There is no doubt that the current researchirorovation and commercigétion of
emerging technologies is focused on both public and private sectors, each playing a role in
legitimising new technologies. According t&uchman (1995) organsations seek
legitimacy for many reasons; the effectiveness of legitimation efforts may depend on the
targets against which these efforts are measured. In addition, some authors have found that
organgational legitimacy includes two camps, which are strategic and inshisht
(Suchman, 1995)The strategic approach is the masiallengingpart to influence the
institutional framework to get an institutional alignméBergek et al., 2008; Oliver, 1991;

Zucker, 1987)
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Figure2-9: Present of adoption asdurce by Rogers, 2010. (Fichman and Kemerer, 1999,
p.11)

However,Fichman and Kemerer (1998rgued that the novelty of an innovation several be
uttered in rapports of knowledge, persuasion, or decision to adopt. In most research on
diffusion, the area of early and late adopters in innovation is unclear. In addition, research
into the observ@ characteristics of innovation, such as its relative advantages or its

compatibility, affects its rate of adoption.
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2.9.5.2 The innovation adoption decision
Rogers (2010) termed the innovatidre ci si on pr ocesseeknganian i nformati on
informationprocessing activity, where an individual is motivated to reduce uncertainty
about the advantages and disadyvaléb) ahge s of i nnovatic
innovationdecision process encompasses five steps:
1. Knowledge Stage
2. Persuasive Stage
3. Decision Stage
4. Implementation Stage
5. The Confirmation Stage
These steps typically follow each other chronologically. Individuals do not adopt
innovations in a social system at the same time. Instead, they tend to adopt at different
times and can be classifl into adopter categories based on how long it takes dar th
begin using the new ideRractically speaking, it is beneficial for a change agent to be able
to identify which category certain individuals belong to since the 4@ort goal of most
charmge agents is to facilitate the adoption of innovation. Human interaction most often
causes the adoption of a new idea through interpersonal networks. If the initial adopter of
an innovation discusses it with two members of a given social system, andtwioese
become adopters who pass the innovation along to two peers, and so on, the resulting
distribution follows a binomial expansioAs such this would expect adopter distributions

to follow a beltshaped curve over tin{&ahin, 2006)
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Figure2-10: The innovatiordecision processiitiates source by Rogers, 2010 (Sahin,

2006, p.170).

2.9.5.2.1 The Knowledge Stage
The innovatiordecision process begins with the knowledge stage. In this stage, a person

researches the presence of the innovadind seeks evidence relating to it. Throughout this

stage, a researcher tries

t

o deter mi

ne

nwhat t he

(Rogers, 2010, p.21). This researcher goes beyond just understanding knowledge and

instead tries to determine eyghase of innovation and answer several questions about the

innovation(Sahin and Thompson, 2006)

1 Awareness knowledge: Awarendgsowledge

i nnovat

A

onods existence.

Thi

S

type

represents knowledge of the

of

knowl edge

more about the innovation and, eventually, to adopt it. It may also encourage an

individual to acquire twather types of knowledggahin, 2006)

1 How-to knowledge: Howto knowledge contains information about how to use an

innovation correctly. Even those with experience in teaching technology may not

know how to use particular innovations correctly. Thus, technology is not used as

expected. Rogers saw this knowledge as an essential variable in the innovation

decision procesgsreenhalglet al, 2005)
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1 To increase the chancesiohovation being adopted, an individual should have a
sufficient level of howto-knowledge before the trialling of this innovation. Thus,
this knowledge becomes more critical for relatively complex innovatiSasin,
2006)

1 Principles knowledge: This knowledge involves the functioning principles
describing how and why an innovation works. Innovation can be adopted without
this knowledge, but the misuse of the innovation may cause its disconenUdrec
most significant barrier to the use of technologymorking is thatuserslack the
vision of why or how to integrate technologyarthe workplace

To create new knowledge, technology and practice should provide, not onlohow

experience but also a knowwhy needs experience. In fact, an individual may have all

necessary knowledge, but this does not mean that the individual will adopt the innovation

as an individual ds attitudes al so(Saihbape the adoptic

2006)

2.9.5.2.2 The Persuasion Stage
The persuasion stage happens when an individual has a negative or podiine taivard

innovation, but according to Sahin and Thompson, 2006 theagah of a favourable or
unfavourable attitude to innovation does not continuously lead straight or circuitously to an
adoption or rejectiofSahin and Thompson, 200&s such, an individual forms his or her
attitude once he or she identifies the innovation. As such, tiseigson stage mirrors the
knowledge stage in the innovatidecision process. Furthermore, Rogers states that while
the knowledge stage is more cognitive (or knowing) centred, the persuasion stage is more
effective (or feeling) centred. Thus, an indivitlig involved more sensitively with the

innovation at the persuasion stage.
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The degree of uncertainty about the innovationods f
reinforcement from others (colleagues, peer s, etc. ).
beliefs about the innovatiorCl ose peersd subjective evaluations of
reduce uncertainty about the innovation outcomes are usually more credible to an

i ndividual: Awhile information about an innovation
experts and scientific evaluations, teachers usually seek it from trusted friends and

coll eagues whose subjective opini(Bhesy, of an innovat.
1997, p.70). Individuals continue to search for intimraevaluation information and

messages throughout the decision s{@aham and Logan, 2004)

2.9.5.2.3 The Decision Stage
At the decision stage in the innovatidacisionprocess, an individual chooses to adopt or

reject an innovation. While adoption refers to the i
of action available, 0 rejection means, Ainot to adopt
If an innovation has a paat trial basis, it is usually adopted more quickly, since most

individuals first want to try the innovation in their environment and then come to an

adoption decision. Such a trial can speed up the innovdéoision procesgSahin, 2006)

However, rejection is possiblat every stage of the innovatiatecision process. Rogers

expressed two types of rejection: active rejection, and passive rejection. In an active

rejection situation, an individual tries an innovation and thinks about adopting it, but later

he or she decidasot to adopt. A discontinuance decision, which is to reject an innovation

after adopting it earlier, may be considered as an active type of rejection. However, in a

passive refusal (or neadoption) position, the individual does not think about adoptieg t

innovation at all. Rogers stated that these two types of rejections have not been

distinguished and studied enough in past diffusion research.
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In some cases, the order of the knowlegdgesuasioftecision stages can be changed to
knowledgedecisionpersuasion(Sahin and Thompson, 2006specially applicable in
collectivistic cultures such as those in Eastern countries, this secded often occurs,
with group influence on adoption of an innovation transforming the personal innovation
decision into a collective innovatiafecision. In any case, however, the implementation

stage follows the decision staffgtzgeraldet al, 2002)

2.9.5.2.4 The Implementation Stage
At the implementation stage, innovation is put into practice. Howevelinrawvation

brings with it the newness in which fAsome degree of
(Chan and Williamson, 1999, p81)ncertainty about the outcomes of the innovation can

still be a problem at this stage. Thus, the implementer may need technical assistance from

change agents and others to reduce the degree of uncertainty lbconsequences of

implementation(Hendersoret al, 2012) Moreover, the innovatiedecision process will

end, since Athe innovation | oses its distinctive queée
idea disappearso (Rogers, 2010, p. 1Tdd) . Reinvention
stage, and so it is an essenti al el ement of this sta

innovation is changed or modified by a user in the process of its adoption and

i mpl ementationod (Roger s, 2010, p . lrénde) . Rogers (201CcC
bet ween invention and innovation. While Ainvention i
di scovered or created, 0 the adoption of i nnovation
ideao (Roger s, 2010, p.174). Rentpp thag takksu r t her suggest e

place, the more rapidly an innovation is adopted and becomes institsgonafs
innovations, computers are tools that provide many possible opportunities and applications,

and as such, computer technologies are more opemtention.
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2.9.5.2.5 The Confirmation Stage

Human behavior change is motivated part by a state of internal disequilibrium or

dissonance, an uncomfortable state of mind that the individual seeks to reduce or eliminate

(Rogers, 1983). According to Rogers ewadter an adoption decision is made about an

innovation it is human behaviour to seek informatiabout the innovation to feel

motivated or to shred of the innovation. Rogers (2003) argues that even after the decision

of adoption is made it can be reversed

t

he

i ndi vi

dual

S

Nexposed

about the innovation. However, the individual tends to stay away from these messages and

seeks supportive messages that confirm his or her decision (Sahin, 2006). It is in this stage

that attitude of @erson towards the innovation formed in persuasion stage play a huge role

whether the person will continually adopt of discontinue the adopterdiscontinuance

that may occur in this stage can be ofotwypes replacement idcontinuanceand

disenchantmentisicontinuance

2.5%

13.5%

34%

34% 16%
Innovators  Early Early Late Laggards
Adopters Majority Majority

Figure2-11: Adopter Categorizatiohy (Rogers, 2010, p. 247)
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2.9.5.3 Characteristics of the Innovation Organization

Organisations face more complex adoption possibiliiesause such orgaations are

both the aggregate of its individuals, and its system with a set of procedures and norms
(Dobbins et al, 2001) Three orgamational characteristics strongly correlate with the
individual characteristics discussed above: tension for change (motivation and ability),
innovationsystem fit (compatibility), and assessment of implications (observability).
Organisations can feel pressure through a tension for change. If thesatigats sitation

is untenable, it will be motivated to adopt an innovation to change its fortunes. This tension
often plays out among its members. Innovations that match the sagan’s preexisting
system, which require fewer coincidental changes, and whichaayete assess, are more
likely to be adoptedDobbinset al, 2001) The broader environment of the orgsation,

often an industry, community, or economy, also exerts pressures on tesatign.

Where innovation is diffusing through an orgaation's environment for whatever reason,

the orgarsation is more likely to adopt it. Innovations that are intentionally spread,
including by political mandate or directive, are also likely toudief quickly(Sahin, 2006)
Innovations are often adopted by orgations through two types of innovatiolecisions:
collective innovation decisions, and authority innovation decisions. The ogdl@cision

occurs when adoption is by consensus. The authority decision occurs by adoption among a
minimal number of individuals with high positions of power within an orgian. Unlike

the free innovatiomecision process, these decision processdg occur within an
organgation or hierarchical group. Within an orgsation, certain individuals are termed
"champions”; those who stand behind an innovation and break through opp@dition

et al, 2004) The champion plays a very similar role to the champion wstdn the
efficiency business model, Six Sigma. The Six Sigma process contains five stages that are

somewhat similar to the innovatialecision process that individuals undertake.
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These stages are agergdting, matching, redefining/restructuring, ridlang, and

routinizing (Kontoghorgheset al, 2005)

2.9.5.3.1 Relative Advantage
Relative advantage is the degree to which an innovation is alleged improved compared to

the idea it surpasses. The amount of relative advantage possible will be restrained in
different economic environments; hewver, sociaprestige factors, suitability, and
gratification are also considerezssentialmechanisms. It does not matter significantly
whether an innovation has an "objective" benefit. What does matter is if a person observes
the innovation as beneficiallhe higher the perceived relative advantage of innovation, the
more quickly its rate of adoption will be. The degree of relative advantage is often referred
to as economic productivity, social status, or as other indicators. The nature of the
innovationregulates exactly what precise type of relative advantage (such as economic,
social, and so on) is significant to adopters, even though the features of the probable

adopters also dictate which components of relative advantage are most important.

2.9.5.3.2 Compatibilty
Compatibility refers to the point at which an innovation is considered dependable within

generalprinciples, past proficiencies, and needs of prospective adopters. Any indication
that the innovation is not compatible with established values and sland#hin a given

social system would result in the innovation not being accepted as promptly as one that
demonstrates compatibility. The acceptance of a-desgatible innovation frequently
necessitates the previous adoption of a novel significance isagjan system. Such
compatibility assists an individual in feeling more familiar with the new idea. Innovation
can be compatible or incompatible with secidtural values and beliefs, previously

introduced ideas or cliemteeds for the innovation.
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2.9.5.3.3 Complity
Complexity is the level to which an innovation is difficult to comprehend and apply. Large

members of a social system willingly understapecific innovations; other innovations

are more complicated and will be accepted more gradually. New ideaar¢hagsier to
comprehend are adopted more quickly than innovations that necessitate the adapter to
possess new skills. Any new idea may be classified on a compaxipficity continuum,

where some innovations are understood by potential adopters aamd atb nofRogers,

2003)

2.9.5.3.4 Trialability
Trialability refers to the degree to whighnovation can be tested on a partial basis.

Original ideas that can be partially tested will, in general, be accepted more rapidly than
innovations that are not available for partial use. An innovation that is trialable presents
fewer uncertainties to pple who are considering adopting it. Personally, trialling an
innovation provides a way for individuals to give meaning to innovation, and to find out
how it works in their environment. Such trials can help dispel uncertainty about a new idea

(Rogers, 2010)

2.9.5.4 Uncertainty and perceived risk

Rogers (2010yefined uncertainty as the degree to which some alternatives are perceived
concerning the occurrence of an event and the relative probaljilttyese alternatives.
There is an inverse relationship between uncertainty and information so that the more
information a person has about something, the less uncertainty there is. The relevance
work of Rogers (2010)s supported that, technological innovation embodied information
and thus reduces uncertainty about caeféect relationships in problesolving.
Moreover,Rogers (2010points out that some degree of uncertainty and perceived risk is
involved in the innovatiomecision process. Obtaining information, which affects

uncertainty in a situation wherechoice exists among a set of alternatives, can reduce this.

81



2.9.5.5 Values, Beliefs, and Attitudes

Values, beliefs, and attitudes are concerned characteifistibe diffusion of innovations

andthe theory of reasoned action (TRARokeach (1969)lefines value as a typd belief

that is based on principles and standards that have to be redaled. is defined as

essentiabnd lasting beliefs or ideals, usually shared by members of culture, about what is

good or bad and desirable or undesirable. Values haiggiicarti nf | uence on a personds
behaviour and attitude and serve as broad guidelines
values that will determine their behaviour in most situat{@tevenson, 2010)n addition,

a value is used with beliefs thetfecton behaviour or idea. There are also typical values,

which are widely shared amongst groups, cultures, or communities. They are passed on

through sources such as institutions, religious, media @ajaonis, or family.

Furthermore, beliefs come from expewes about something bgdividuak or groups.
According to(Rogers, 2003)beliefscan be compatible and sociocultuaaid are linked to

thewor d o6éval ued. Further mor e, beliefs can help to guid

The word oO6attitudedé can relate to a permanent group
propensities directed towardeqple, groups, ideas, or objectivesn Attitude is a belief
about something and that our thinking is the Oproper
to Smith et al. (2008) attitudes can be positive and negativevill tend to behave in a

certain way toward that person or object.
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2.9.5.6 Resistance to adoption

There is valuable literature that uses a critical feminist to study resistance to new
technology(Laumer, 2011) However, adopting camvolve resistage in an individual

with a low level of education. Accordingp Yél maz and Keéexpinth¢ | u (2013)
different views looked at resistance to adopt or chavigel maz and Kd&dted- oj Il u (2013)
that the orgamsation shouldbe able to accept chaegoy practsing for the new state.

Furthermore, the orgasations have to adopt need to review the environroemtfortably

process and that including structupepcedures, and policies. However, there are several

reasons to reject change taker example the believing that change is not worth time,

attention, and effort.

Consequently, to understand the logiehimd resistance to change performed in

organgations, it is necessary to consider the type of resis{@wé&e, 2017; Hambrick and

Cannella, 989) Specifically, resistance may be blind, political, or ideological. Moreover,

there is a list of causes of resistance to change: interference with need fulfilment, selective

perception, habit, economic implications, inconvenience or loss of freedom tygéattine

past, fear of the unknown, threats to power or influence, knowledge and skill obsolescence,

organizational structure, and limited resourc@dambrick and Cannella,1989)

Additionally, to overcome resistance to chanyee | maz and Ke@resentedj | u (2013)
methods administrators can use, such as educatidncommunication, negotiation and

agreement, facilitation and support, participation and involvement, explicit and implicit

coercion, and manipulation and-optation.
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2.9.5.7 Information sources

An information source is described as a thing, place or a p&@arwhich information is
derived, obtained or arisgslornby and Wehmeier, 1995)nformation sources include
mass media sources, peer sources, authoritative sources, and commercial Basces
1964) There are also various outsource for information, wictlivided into primary,

secondary, and tertiaf$ptewart and Kamins, 1993)

In summary, innovation is the creation of new knowledge, ideas, or processes, which aim
to bring about beneficialhanges in an orgasaition or society. Furthermore, innovation is
crucial for society and industrial competitiveness among businesses in a variety of sectors.
In light of this, the literature review outlined numerous key authors and critically evaluated
their theories in the field of innovation. Theimary purpose of this review was to discuss

the diffusion of innovation theory proposed by Rogers, which was discussed in depth
throughout the chapter. Rogers strongly believed that the diffusion of inolOvati
significant for all orgarsations, but also added that adopting an innovation is not a
straightforward process. This literature review has also examined a variety of studies in

order to provide an overview of the theory of diffusion of innovation.
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REFERANCES

Table 2-7: The summary of thelCT system implementation and adoption

THEORY DESCRIPTION

THEORY CHARACTERSTICS

THEORY PROCESS

THEORY OF
REASON ACTION

BY AJZEN &
FISHBEIEN 1980)

THEORY OF
PLANDED

BEHAVIOUR
(AJZEN 1985)

THE
TECONOLOGY
ACCEPTANCE
MODEAL
(DAVIES 1989)

DIFFUSION OF
INNOVATIUONS

(ROGERS 1995)

TECONOLOGY
ACCEPTANCE
MODEL TAM2
(VENKATESH &
DAVIES 2000)

UNIFIED
THEORY OF
ACCEPTANCE
AND USE OF
TECONOLOGY
UTAUT
(VENKATESH ET
AL 2003)

Thetheory is based on social psychology theory
which able to describe an individudd behaviour
in acquiring such asinnovdion

TPB theory was based on TRA which was
developad by Ajazen (1985). TRA was linked
with voluntary behaviour which clears not to be
100%voluntary in certain circumstances. As the
results additiondly anothe congruct which
perceived behaviourd control.

TAM is an IT theory which describes how
people can accept t and use technology. The
study of TAM by Davis (1989) is based on
adaptation the theory of TRA.

Diffusion is the steps tha assimilating an
innovdaion by the membes of soca systems
who developead the theory over time and via
certain communication channds.

It is an development of the theory of TAM
which explained the two area induding
perceived usefulness and usage intentionsin the
terms of socia influence as well as cognitive
ingrumental processes where theinnovdionwas
applied in boh mandaory as well as setting.

UTAUT was reviewed and assimilating of the
eight theories tha early studied induding the
area of udng technology and behaviour. The
main target was to described usersdintentionsto

use a technology as well as ther sub sequent
behaviour.

TRA is induda the relations between the
attitudes, intentions behaviours and bdiefs
of individuds.

It is based on the perceived behaviourd
which can control theindividud® perception
with regard to how diffi cult or easy for a
specific behaviour is to paform.

TAM related to two factors that can control
individuddé sntention to apply and use an
innovdion technology; these are perceived
useful and peceived ease of use.

There are five main characteristics which are
relative advantage, complexity,
compdibility, observability and trialbility.

There are seven factors tha introducd in
this theory which induding subjective norm,
experience, image job relevance, output
qudity, result demondgrability as well as
perceived ease of ue).

There are two main factors which induding
dependent condructers which has
behaviourd intention and usage behaviour.
Additiondly, indgpendent congructers which

based on peaeformance expectancy, effort
expectancy, soda influenced, facilitating
condition, gendea, age expeience and

voluntariness of use.

Based on theindividudé behaviourthereis
resolute by he/his behaviourd which itself
deermined by hea'/his attitudes as well as
subjective norns towards the behaviour

The intention based on individud to
perform the behaviour is determined by
three areas which are subjective norns,
attitudes and peceived behaviourd control.

The first stage is a pesond behaviourd
intention to use a technology which is
ddicately influenced by both perceived
usefulness as well as peaceived ease of use.

Diffusion of innovdion n based on five
stage process which are knowledge
persuasion, decision, implementation and
conformation.

The realty use of the system which directly
influenced by behaviourd intention to use
this can turn is directly influenced by
perceived usful and peceived ease of ue.

The theory introdueed the there were four
key congructs which induding
paformance expectancy, effort expectancy,
socia influence as well as facilitating
condition which are direct determinants of
usage intention and behaviour. The other
facture are poged to modeaate theimpact of
thefour key congructs.
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2.10 Diffusion of Health Care Innovation

Diffusion of Innovations ohealth care is a research model that describes how a new idea,
product or positive health behaviour spreads through a community or social structure. The
model identifies several factors that influence how quickly an idea or behaviour is adopted.
The adopwtn of a new idea (or diffusion of innovation) depends on characteristics of the
innovation, communication channels, time and the social system. This model highlights the
uncertainties associated with new behaviours and helps public, and profit healdmprogr

implementers consider ways to resolve these uncertainties.

Berwick (2003) points out that there are several critical success factors for the
dissemination of healthcare innovation. Firstly, a formal mechanism to find sound
innovations should be disseminated follalA®y finding and supporting innovators, as well

as investing in early adopters. In addition, it also includes making early adopter activity
observable so it can be trusted and, lastly, leading by example. Varkey notes that in
healthcare, the best innovai®may not be successful if the market or environment is not

ready for adoptioifVarkeyet al, 2008)

2.10.1 The Healthcare Innovation

One of the mostritical aspects of innovations in health care is related to product, process,
or structure (Varkey et al, 2008) Healthcare innovation can bd e f i ne d as
introduction of a new concept, idea, service, process, or product aimed at improving
treatment, diagnosis, education, outreach, prevention and research, and with-tieenfong
goals of improving quality, safety, outcomes, efficiency and to§Omnachonu and
Einspruch, 2010, p.5)Furthermore, information technology remainssignificant key

driver of innovation in hdthcare.
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Gupta (2008)claims, while hospitals and other care prevgl have long been quick to
adopt breakthrough technology in medical devices, procedures, and treatments, far less
attention has focused on innovations in networking and communications. The reason
behind this is that it is concerned with breactiesecurty and patient privacy and because

of healthcare, until recently, was a service that was always performed locally and in

rson. .
Perso > Healthcare Innovation
Quality Costs Safety Efficiency Outcomes
How the Patient iElEE S
is seen v
v Diagnosis |
ie]
| S
(O] . i
= .| How the Patient Prevention ¢ S & o 2
% is Heard =R <: 5 SO
= Education | € E 228
o= = Ol
= o ® 0O
= l_ S S
T o e
Research |
, How the
needs are met Outresearch |

Figure2-12 Conceptual Framework for Innovation in Healthcare (Omachonu and

Einspruch, 2010, p.10)

As indicated by Figure -23, healthcare orgasations serve six distinct purposes:
treatment, diagnosis, prevention, education, research, and outreach. In serving these
purposes, healthcare orgsations must effectively manage quality, costs, safety,
efficiency, and outcomes. At the very core of healthcare innovatiomshe needs of
patients and the healthcare practitioners and providers who deliver care; healthcare

organgations arrive at innovation by relying on new or existing information technology.

When successful, healthcare innovation focuses on three areas: how the pagent is s

how the patient 1is heard, (GnaghonlhandvEinsphueh, pati ent 6s

2010)
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2.10.2 The Process of Healthare Innovation

There are several studies involved in the investigation of healthcare innovatiooslytat
limited amount ofstudies focused on the actual process. According to Omachonu and
Einspruch (201)) studiesinvestigaing innovations in healthcarhave been initiated by
following healthcare stakeholders (patients, affeqerson advocacy groups, health
organgations, physicians, and other health professionals). In a few cases, the government
puts pressure on the healthcare organisations to changelerto mitigate healthcare
concernsand challenges. If the need is recognised, the next challenge lies in determining
whether the healthcare innovatiorakercan fulfil the necessity internalfOmachonu and
Einspruch, 2010)If the innovation hails from within the health organisation, it is usually

tested, modikd, and adopteitexibly.

If the innovation does not originate from inside the healthcare segam, the healthcare
technology company should develop, examine, and market this technology to health
organgations. In some cases, a health advancement aongakes an imperfect test,
refines it, and markets o healthcare orgasations. It is essential to understand the
internal means of innovation within a health orgation like a hospital, nursing
household, home health or manadgéakre CorporationThese orgamiations typically do

not have the luxury of considerable research and development department and so must

count on the ability and creativity ekternalstaff(Omachonu and Einspruch, 2010)

88



Healthcare
Government , organizations Research &
Agencies Development
\ ‘ l Develop and
Innovation >  Market New
Patients Consumer needs__,. consultants innovation
4 <«-
No i
Advocacy veath | venay . | Develop and
rofessional innovati Adopt
GI’OUpS protessionals innovation Ves

Figure2-13: Theprocess of healthcare innovati@machonu and Einspruch, 2010, p.36).

As the above figure describes, a managae company may rely on feedback from its
sales and marketing field staff; a hospital might rely on feedback from patients, physicians,
and staff; and both groups may relyioformation regarding competitors to commence the
search for improvement. In some cases, the limitations in the resources available to
healthcare orgasations force them to partner with a healthcare innovation company to

create a product that meets the@edqgOmachonu and Einspruch, 2010)
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2.11 EHRSs Integration

According to Coleman (2013) health information should be stored, managed, and
transmitted in paper or electronic form exclusively within the hosptaleman (2013)
illustrates the importance of the health organisations shall be sharing patient data between
each other, especially between public and private hospitals. The tionnetcelectronic

health records between health organisations are essesujalhis will assist doctors

making better therapeutic decisions which improve health services.

In cases of sharing health data between health care providers, there is a loeg&dato

risks and barriers discussions from previous reseggcbtated to EHRs. Indeed, there are

several research concerns about privacy in relation to sharing health data. EHRs are used to

facilitate electronic access t oractitiomergtot he pati ent 6s h
create, update, and share pattienedical record¢Angst and Agewal, 2009; Blendoret

al., 2002; Sancheezt al, 2005) Consequely, these systems are gradually replacing

paperbased records, which can cause medical errors due to loss of papers or unclear

handwriting(Blendonet al, 2002) Although many healthcare orgaaiions store patient

health data in both computbased and papdrased records, EHRs go beyond traditional

standalone systems to assist in the sharing of health information aheadigcare

organgsations. Additionally, to mitigate the risk of errors posed by p#ased records,

there are additional benefits of EHRs, such as effic
capability to monitor panhgpaterntssvih atcesatothdr over ti me, an
medical record, which can empower them to be informed about their health for future

improvement(Angst and Agawal, 2009) According toColeman (2013)sharing data

bet ween healthcare providers cantrackimpafove a patient 0:s
diseases that need to be statistically reported to governmental decision (Aakstsand

Agarwal, 2009)
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In Saudi Arabia, he#i care providers are categan into two main groups: publmwvned
(government) hospitals and privadened hospitals. Patients who go to public hospital
have their health information kept exclusively in the government hospital database;
patients who gdo private hospital have their health data history stored without sharing
with other health providers. Thus, patients who are moving from a private hospital to a
public hospital, and vice versa, have no means of transferring their medical records. This
may be due to the challenges in sharing data between private and public hospitals.
According toLohr and Donaldson (19943lata, especially financial health data, may be

impossible to share with other providers.

2.12 HIMSS evaluation
HIMSS Analytics is an international healthcare adviser, which offers guidance and IT

solutions br better Ehealth. HIMSS Analytics has designéte evaluatiormodel to help

both hospitals and health professional evaluate EMRs adoption through the EMRSs
Adoption Model (EMRAM). According to HIMSS Analytics, The Electronic Medical
Record Adoption ModelEMRAM) is based on an eigistage (0-7) model that processes
the adoption and utgation of EMR functions required to achieve a near paperless
environment that harnesses technology to support etiimpatient cargHersh and

Wright, 2008)
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There are eighttages (/) model measures amdaluating the adoption and wdtion of
electronic medical record (EMR) functions. In Stage 0, the csghoin has not adopted

EHRs in the three most important departments, which are radiology, pharmacy, and

laboratory. In Stage 1, all three mainancdr i es 6 cl i ni cal systems

laboratory, pharmacy, and radiology. In Stage 2, procedures for the three most important
departments feed data to tBénical DataRepository (CDR) that allows the clinical staff

to access, for reviewing labrders and resultsAlso, the CDR can control medical
vocabulary, as well as support making clinical decision engine (CDS) for basic conflict
checking. At this stage also, the information from document imaging systems can be linked
to the CDR. Moreovetthe hospital orgasation can be health information exchange (HIE)

by sharing information that has in the CDR with other patient care stakeholders. In Stage 3,
all clinical documentation is integrated with CDR for at least one inpatient service in the
hosptal. In this stage, the Electronic Medication Administration Record application
(eMAR) is integrated with medical image access from picture archive and communication
systems (PACS). This is available for access by physicians outside the Radiology
departmet via the orgasat i on6és i ntranet. I n Stage 4,
Entry (CPOE) is used to support clinical decisions to create orders with adding the nursing
and CDR environment along with the second level of clinical decision supporteabiliti
linked with proof based medicine protocols. In Stage 5, the radiology PACS systems

deliver medical images to health professionals via the website and connect all PCs with the

ar e i nst a

Computeriz

Il nternet. At Stage 6, al | heal ttémplges withe s si onal 6s docu

al | health care functional onl i ne. -ldop | three | evels

drug administration, which is, performed withsafficienly encoded drug as well as
environment drugs. Also, the eMAR and barcoding is implemeatedmore impolitely
integrated with CPOE and pharmacy to improve care patient safety processes for

medication administration.
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Lastly, stage 7 is a fully electronic hospital that no longer uses paper in its activities. In this
stage, EMRs are entirely eteonically implemented including using medical images,
document images, and discrete data online. Moreover, all data are electronically
warehousing to improve health data security, which is extremely essential. Sharing data
internally and externally is av¥able online, and the hospital shows summary data
continuity for all hospital services electronicafiersh and Wright, 2008)'he following

tableshows the stages of the model.

Stage EMRs Adoption Model Evaluation and Cumulative Capabilities

Seven Complete EMR, Data Analytics to improeare

Six Physician Documentation (templates), Full CDSS, Closed Loop Medication

Administration

Five Full R-PACS

Four CPOE; Clinical Decision Support (clinical protocols)
Three Clinical Documentation, CDSS (error checking)

Two CDR, Controlled MedicaVocabulary, CDS, HIE Capable
One All Three Ancillaries Installed Lab, Rad, Pharmacy
Zero All Three Ancillaries Not Installed

Table2-8: EMR Adoption Model Evaluation (Hersh and Wright, 2008, p.304).
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2.13 The Gaps in the Literature

This chapter reiterates the dominant deficiencies in health information technology

literature: research gaps relating to health care systems and HIT in Saudi Arabia; gaps
relating to the factors, risks, barriers, and impacts onrndldted EHRS; gaps relating to

the theories behind the adoption of innovation; and an overview of the main deficiencies

addressed in this research.

Using HIT in Saudi Arabia There are two maioategories of healthcapgovider in Saudi
Arabia private and public hospitateat are managed by the government via the MoH.
There is a need for research to clarify whether EHRs link ptdsliblic, privateto-
private, and privatéo-public hospitals in Saudi Arabia. Furthesra, these links have
never been studied and examined in a Saudi context, as the use-i@ldi¢d EHRs ®a
only recently been implemented. There is alsededo examine the critical impacts that
influence the adoption of Hifelated EHRs. Théterature review shows that links have
yet to be established between the three nfiaotors influencing the adoption of HHT

related EHRs: the technical, administrative, and social factors.

The impacts, barriers, and risks afie HIT : Many existing health information technology
studiesdo not utilse validated measures of concern and do not even #@wnpacts,
barriers, and risks of sharing health data between private and public hospitals
electronically. Some recent studies haveestigated the impact of using Hf€lated

EHRs in the USA, without clarifying whether the studies were based on private or public
hospitals. This study presents the differences between the impacts on private and public

hospitals, which have not yet beeqamined in the Saudi context.
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Healthcare Innovation theories behind the adoption of innovatiand technology
adoption This study combines othéneories including TAM, TPM, TRA, and UTAUT,

which were presented in this chapter, and shows the difé@nences between them. The
reason for reviewing these theories is that it allows the researcher to build a clearer picture
of the research model for the adoption of Hélated EHRs. This study also w#s a case

study approach to develop deep inssghito HIT-related EHR acceptance and adoption

intentions, in particular between private and public hospitals.

The main gaps There is a scarcity of comprehensive information technology studies
across all contexts, including those in relation to healtlortesystems. Thus, there is a
need for a comprehensive study model encompassing the factors, impacts, and risks of
HIT-related EHRs, and the conceaadoption relationship (as shown in Fig@é&4). There

is also a need for studies that harness multh®ries to explaitarriersin this context.

There is a gap in the literature when it comes to studies that examine technologies
introduced by health providers, such as EHRs, and technologiessditily citizens, such

as EHR integration applications.
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2.14 Conclusion

This chapter reviewedthe existing literature relating to the use of Hidlated
EHRs/EMRs. As evidenced in this chapter and preceding discussion, gaps exist in the
understanding of the role of Hifelated adoption, especially between private and public
hospitals. This researchnas to provide an initial step towards developing an assessment
model for analysing the adoption of Hf€lated EHRs in different healthcare
organgations. A qualitative method will be uséd, in the form of four case studies,
focused on investigating sjigotive data, namely, the perceptions of research participants.
The goal is to illuminate these perceptions and gain greater insight and knowledge. Health
information technologyn theliterature centres broadly on three themes:

1 The critical factors thanfluence the adoption of Hifelated EHRS/EMRs.

i Thekeyimpacts on the adoption of Hiielated EHRS/EMRs.

1 The adoption model for HFfelated EHRS/EMRs.

These themes are linked herein to research questions, objectives, and gaps in order to
investigate the rgansational needs for adopting HifElated EHRS/EMRs. Furthermore,
health information technology, as a distinct research topic, commenced in earnest from the
early 2000s. Over the past twenty years, the level of research in this area has been slowly

growing, providing opportunities for many areas of further research.
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Chapter Three: Research Methodology and Design
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3.1 Introduction

The purpose of this chapter is to discuss the research philosophy adopted by the qualitative
school of thought, and it will introduce the approach and the instrumenizditif the

service the research goals. This chapter presents the research paradigm, design, and
methodologies used to address the research gaps, followed by the design of the interview.
It is obvious from the previous chapter that there are several regggrshnthe current
literature, in terms of comparative international research into the adoption, implementation,
and evaluation of IT in the healthcare sector. There is, in particular, a lack of studies
focusing on EHR/EMR systems. Furthermore, the m®eesg of data collection and data
analysis will be discussed, including a description of the software used to investigate the

collected data. The chapter will then close with a summary.

This study seeks to contribute to a deeper understanding of theptajesl by several
actors within four hospitals, and the interaction between people and IT systems. This
substantiates a need for a standard basis of comparison since -thdaspng body of
research has used various sources of data, methods of researchetrics. Additionally,

it is recognized that there is a need to focus on EHR/EMR systems within acute care.
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3.2 Research objectives

The main purpose of this study is to identify the key issues surrounding the development

and implementation of HIiTand to evaluate how the adoption of EMRs influences the

delivery of healthcare services in private and public hospitals. This is done through an

analysis of how these systems affect the osgaion and operations of these hospitals and

the main people déag with the system. The research undertakes a traditional review of

the literature, followed by a qutdtive case study methodologVhis will allow for the

examination of the current status and availability of EMRs in Saudi Arabia and the

identificaton of t he facilitatordos health informatics, al on
implementation. An additional objective will be to explore the initiatives undertaken by the

MoH for EMR implementation and to outline its achievements, to date, in the @l abti

EMRs. This study is structured according to the research framework.below

Figure 3-2: Research Framework
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A research philosophy s belief about the way in which
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Figure3-3: Theoretical research strategy framework and the selected optior
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3.3 Research philosophy

According toCoolican (2009) a research philosophy is perceived to be a belief
concerned with the development of the knowledge in which data regarding the
phenomenon is collected, analysed, and proces&sgkarch centres on two major
research beliefs: positivist and interpretivBlaxter et al. (2010)andLevin (1988)

define positivist research as a paradigm which considers a phenomenon to be
measurable by using analytical instruments such as surveys, and which is
observable by experiments. On the other hand, an intesiptetpproach focuses on

the researcher's viewpoint for understanding the social reality rather than seeking

generalizable truth&iven, 2008)

According toDepoy and Gitlin (2015)the main purpose of a reselamphilosophy

is to allow the study to define the knowledge necessary to address the research
problem, and the approach needed to obtmalyse and interpret the information.

Also, Saundert al. (2011)point out that a research philosophy contagsential
assumptions about éhway the researcher views the world. These assumptions
allow the researcher to decide on a research strategy and a method for the research.

Il n other words, the research philosophy
the study to examinebjectivdy the research topic, which in this case, is the impact

of EMRs/EHRs on both the private and public sectors in Saudi Ardliia

selection of this philosophical stance is related to the nature of the research

guestions.
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3.3.1 Positivism

Positivist research epistemology is an approach that closely aligns with the position
adopted in the natural sciences. Positivism is described as the belief that the social
world exists independently of human actions and beliefs; it is illustrated by
measuable variables that are independent of human actions and experience
(Halawehet al, 2008) In contrast, interpretivism believes that science is subjective
and can allow alternative models of reality, positivism argues that science is
objective and emphasgis exact measuremgi@haradwaj, 2000)Thus, a positivist
approach usually includes the use of surveys, statistics, and gtiemtitlata

(Bernard and Bernard, 2012)

3.3.2 Interpretivism

In interpretivist philosophy, theview is taken that the environment is studied
socially and that there is no ré¢vad,ity outside of
2005) Interpretivism believes that issues should not be examined objectively and
believe should be only decomposed into their core parts for gtudikowski and
Baroudi, 1991) As such, the researcher believes that people who interact in a
situation are significant for any description of factors and must be an essential part
of the sudy (Orlikowski and Baroudi, 1991furthermore, the main philosophy of
interpretive research acknowledges that the value, purpose, and badkgfabe
researcher will influence the results of the stgdguman, 2000The interpretive
epistemology was used in this research to address the reseastioigs because

the nature of this research was such that the approaches and methods were more
closely related to interpretivism than positivism. Indeed, given that the objectives of
the research were to explore the perspectives of the impacts fromicippton

point of view, by using senmstructured interviews, which is an interpretive

approach, interpretivism was deemed the most appropriate.
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3.4 Research design

A research design is a framework; procedures and methods are used in the research
study to cokect and analyse dat8ryman, 2015; Churchill and lacobucci, 2006)
According to Yin (2003, p.1)the selection of the methodology relies on three

aspects:

1 The type of investigation question.

1 The control an agent has over real behavioural situations.

1 The attention that is on contemporary rather than historical phenomena.
There are several differetypes of research designs, such as raetlytic, review,
experimental, sermexperimental, correlational, and descripti{@reswell, 2012)
However, as the design is an arrangement of conditions or collections, this study is
focused on a descriptive case study design method. There are many ways to classify
research designs, but sometimes the distinction is artificial, and other times
different designs are combined. This research focusedesariptive research,
which describes the characteristics of a populatitophenomenon being studied.
This study does not answer questions about how/when/why the characteristics

occurred. Rather, itadde s s e s {(Shields andl Rangatajan, 2013)

There isa difference between flexible and fixed designs. Flexible designs afford
researchers more freedom in collecting data. The main reason for the research
design is illustratedhroughthe qualitative research by focusing on the descriptive
case studyBefore the data collection of the case study started, it was necessary to
identify the research design by choosing the descriptive method. It is difficult to
know ahead of time which factors should be controlled and measured. Frequently,
these varibles are measuredan bequantitative and qualitativé€Robson, 1993)

The overall research design is presented below.
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1. Research Paradigm
A Ontologies
A Epistemologies

Research Design
A Qualitative

\

. Researcmethods:
Questions
Data collection
Data analysis
Interoperation
Reportina /

2. Strategies of inquiry:
Qualitative Case study

Too Too To T o

Figure3-4: Research Design

The selection of the research design had to be suitable for empirical and subjective
inquiry that investigates a contemporary phenomenon within alifeatontext

(Yin, 1994) Hence, the nature of HIT will have implications for the selection of a
suitable methodology. In particular, it contains consideration of policies, structure,
culture, and work relations. This involves understanding, beliefs, and values of
individuals trough which they take actions by describing their behaviours and
attitudes at different orgasational levels and assessing either objective or
subjective standards. To investigate this, in health csgtoins in a Saudi context,

this study takes a quadtive approach.
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3.5 Research Paradigm

Research paradigm wdisst introduced byKuhn (1962) to describe thevay we
look at the world. AdditionallyCreswell (2013)escribed a research paradigm as a
school of thought or a framework for thinking about thanner in which the
research inquiry should be conducted to establish rediitgre are two main
research beliefgositivist and interpretive, each of which can be clarified through
ontological, epistemological and methodological positions in the dasigicontext

of the study(Guba and Lincoln, 1994 According toGuba (1990) paradigms can
be characterized by their ontology (reality), epistempldgnowledge), and

methodology.

3.5.1 Ontology

The term ontology is used to explain the nature of existdhtmrnby and
Wehmeier, 1995)There are two philosophical attitudes linked to reality. The first

is objectivism and the second is subjectivism. Additionally, Avison and Fitzgerald
interpreted both objectivism and subjectivism as realism and nasmm@Avison

and Fitzgerald, 2003However, objective ontology assumes that social andalatu
reality has an independent existence before human cognition. Participation using an
objective ontology put themselves outside of this research and skatemt
influence the development of the resear@ivison and Fitzgerald, 20023)
Subjective research ontology, on the other hand, is based on reality exists in the
communications between pale and in the explanation of that reality. In the
subjective ontology approach, the reality that people confront is the reality that they
interpret. In this thesis, subjective ontology was used to explore the perceptions of

the participants involved.
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3.5.2 Epistemology

The <concept of AEpi stemol ogyo is come from the
Aepi st emedod knowl edge and Al ogos o science, and
knowledge(Rev. John Jand Toohey, 1952)According toMason and Mcbride

(2014) episemology means the science of the certitude of human knowledge. The

material object of Epistemology is human knowledge, and it sources the formal

object of epistemology is the certitude of human knowledge. Also, Epistemological

is described as assumptionencerned with the nature of knowledge and the

methods of actions used in acquiring such knowldtgari et al, 1998)

Epistemology is also described as Applied Logic, Material Logic, Major Logic,
Critical Logic, Criteriology, and Fundamental Philosophy. Since the name logic
without qualification is now very normally applied to the science of valid argument,

it can hadly be regarded asnaexcellentreputation for the science of certitude.
Ticehurst and Veal defined the term epistemology as approaches and methods
(Ticehurst and Veal, 2000T here are two main epistemological stances, which can

be used in business research, these being positivism and interpretivism.
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3.6 Qualitative Research Method

This research s&s to explore human reactions to the adoption of EMRsS/EHRs by

using only qualitative methods. Botbenzin and Lincoln (2005)describe

gualitativeresearch asa multi-method in focus, involving an interpretivand

naturalistic approach to its subject mattém.other words, qualitative reaechers

study things in their natural settings, attempting to make sense of or interpret

phenomena regarding the meanings people bring to Gesswell (2012)3efined

gualitative research as fAan inquiry process of
methodological traditions of inquiry that explore a social or human problem. The

researcher builds a complex, holistic picturealgses words, reports detailed views

of informants and condu¢Qreswell, 2082, sl6)udy i n a natur al

According toDenzin and Lincoln (2005)gualitative research involves the studied
use and collection of a variety of empirical materials, personal experiences,
introspecties, life story interviews, and observational, historical, interactional, and
visual texts that describevery dayand problematic moments and meaning in
individuals' lives. Additionally, the study dflerriam (2002)notes eight types of
qualitative research:

1 Basic interpretive qualitative study: a basic interpretative qualitative
study is used when the goal of the researcher is to understand how
participants make meaning of a situation or a phenomenon.

1 Phenomenology a phenomenological study focuses on the essence or
structure of an experience.

1 Grounded theory: grounded theory has as its goal the development of
theory through inductive approaches. The theor

Secondary concerns are a discovery with description and verification.
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1 Case study:the case study is an exhaustdescription and analysis of a
phenomenon or social units such as an individual, group, institution, or
community. The case is a limitednd integrated system. Because the unit
of analysis defines the case study, this approach is sometimes combined
with other types of qualitative methods.

9 Ethnographic study: ethnography was developed by anthropologists to
study human society and culture. In a qualitative ethnographic study, data is
interpreted from a sociocultural perspective.

1 Narrative analysis: in narrdive analysis, firsperson accounts in story
form, biography, autobiography, life history, oral history, autoethnography,
and life narratives are used in data analysis.

9 Critical qualitative research: critical qualitative research uncovers,
examines, andritiques the social, cultural, and psychological assumptions
that structure and limit our ways of thinking and being in the world.

1 Postmodern research postmodern is the newest form of qualitative
research, and it challenges other types. It grows ouhefpbstmodern
movement that challenges the routine of the modern world with its emphasis
on a reality that is predictable and scientific.

As shown above, this research implemented a qualitative approach and considered
case study as a methodology. This wasnly due to the strength of the case study
i n answering 6howod g u e -slepth aundsrstaradingd of pr ovi di ng an

phenomena, as widely described¥igp (2003)
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Structured interviews were considered an appropriate technique for extracting
comparable findings, as echoedKwthari (2004) The studyfocused on four Saudi
hospitals, both private and public, to providedgpth perspectives on the impact of

HIT-related EMRsS/EHRs on Saudi healthcare orgsiuns.

3.6.1 The Reasoning behind the Selection of Qualitative Research

The majority of anthropology and social science scholars use qualitative methods

rat her t han qguantitative met hods. Qualitative r
description, i nterpretation, and explanationo (Le
164); the reasn for choosing a qualitative methodology revolves primarily around

the type of questigno r problem expl ored. Questions that beg
owhat 6 | end themsel ves(Leteat al,al998omheeasqual i tati ve stu
guestions about o6whyoé are more appropriately ap]
perspective (Creswell, 1998). Tlieowd or dwha questions arise because little is

known about the problem or phenomenon being studi¢depfl, 1997; Nasser,

2001) Either no theory exists, or the existing the@yinderdeveloped and cannot

explain a phenomenon adequat@erriam, 2002; Nasser, 2001)

Accoarding toCranoet al. (2014) qualitative, particularly descriptive resegrchn
suggest possible relationships, causes, effects, and dynamic processes. Thus, this
study applied qualitative research focused on the descriptive case study method,
which isthe type of a research methodology, to help draw a picture of causes and

effects of EHRS/EMRs on healthcare systems.
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3.6.2 Justifying the Use of the Case Study Methodology

There are critical articles justifying the case study approach. However, most of the
scholars agreed that there is no doubt the case studies are widely used in the social
sciences and orgasational studies. The qualitative case study is described as an
approach to research that helps in the exploration of a phenomenon within its
context using a variety of data soufBaxter and Jack, 2008poth Robert and Yin
illustrated the two mostritical key approaches to guide case study methodology.
Both Forchuk and Roberts (19938pree that a casgudy methodology is used to
ensure that the topic of interest is well explored and that the essence of the

phenomenon is revealed.

According toYin (2003), a case study is designed,
type questions; when it cannot manipulate the behawbuhose involved in the
study; when it wants to cover contextual conditions because it believes they are
relevant to the phenomenon under study; and when the boundaries are not clear
between the phenomenon and context. The most common types of cése ated

provided in the following table.
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Case
Types

Study

Definitions

Resources

Explanatory

AThis type of case stuo
seeking to answer a question that sought to explair
presumed causal links in rd#ke interventionsthat are
too complex for the survey or experimental strategie

(Yin, 2003) (Joia,
2002)

evaluation language, the explanations would |
program i mplementation
Descriptive AThi s type of case s t Y (Tolsonet al, 2002)

intervention or phenomenon and the rifg¢ context in

moreover(Yin,

which it occurred. o 2003)
Exploratory AThi s type of case st ul (Yin, 2003)

situations in which the intervention being evaluated | moreover(Lotzkar

no clear, single set of |andBottorff,2001)
Multiple-case |A A mul ti ple case study ¢ (Campbelland

studies

differences within and between cases. The goal i
replicate findings across cases. Because compar
will be drawn, it is imperative that the cases be chq
carefullyso that the researcher can predict similar res
across cases, or predidifferent results based on

theory. o

Ahrens, 1998)
moreover(Yin,
2003)

Intrinsic

Al t i s used t he term

researchers who have a genuine interest in the
should use this approach when the intent isnderstanc
the case bettett is not undertaken primarily becaube
case represents other cases or because it illustra
particular trait or problem, but because in all
particularity and ordinariness, the case itself is
interest. The purpose is NOT to come to unders]
some abstract construct or gealepheromenon. The
purpose is NOT to build

(Stake, 1995)
moreover,
(Hellstromet al,
2005)

Instrumental

Al s u s eatomplisto soraething other the
understanding a particular situation. It provides insi
into an issue or helps to refine a theory. The case
secondary interest; it plays a supportive role, facilita
our understanding of something else. The cas&tén
looked at in depth, its contexts scrused, its ordinary
activities detailed, and because it helps the resea
pursue the outside interest. The case may or may n
seen as typical of ot her

(Stake, 1995)
Moreover,(Luck et
al., 2007)

Collective

c sanslag in snaturel BNg
to multiple

ifiColl ective
description

(Yin, 2003)
Moreover,(Scheib,
2003)

Table3-1: The most common types of case studies
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The case study approach can be single or multiple. Accordidgctson (2001)a
multiple-case study is appropriate when the purpose of they stutb improve
theory which permits crossase analysis, an essential feature if the developed
theory is to allow broad genersdiions. However, in thistudy a multiple case
study approach was usedcluding four case studiesfin (2003) identified the
following: direct observation of activities and phenomena and their environment;
indirect observation or measurement of process related phenomena; interviews
structured or unstructured; documentation, such as written, printed or electronic
information dout the company and its operationgewspaper cuttings, records and

charts about previous use of technology relevant to the case.

Regarding the number of cases needed for the researcher to carry out the research
inquiry, the literature is still narrowegarding suggesting the number of cases
required to do so; so, this is usually determined intuitiédgni, 1998) For
instance,Dyer and Wilkins (1991)ustified that the number of cases depends on
how much is known about the phenomenon itself and what new information is
likely to emergefrom studying further case&isenhardt (1989jecommended a
multiple-case approach of at least four cases (no more than ten), (@alde,

1994)mentioned that multiple inquiries should include up to five orgpions.

In this study, the researcher has used four case studies, of both private and public

hospitals in Saudi Arabia.
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3.6.3 Documentation

There is no doubt that documentation playsgaificantrole in any data collection

that uses the case study methodology. It is mostly used to support and augment

evidence from other resources. Lookingrat (2003)study, there are several main

reasons for using caboration and augmentation from other sources:

1 Confirming the spelling and titles of orgaations.

1 Keeping specific details that can support the verbal accounts of informants.

1 Setting the context for interviews or discussions within the osgaan beng
studied.

According to Yin (2003), this category of evidence can take many forms, such as

reports of events, letters, orgsational records and newspaper clippings; therefore,

documentation should be the object of specific data collection plans. €or th

primary purpose of this research, different documentation was collected as long as

the sources were available to the researcher. These included, for instance, Ministry

of Health reports and EMRs project reports, EMRs strategic plans, and HIT

strategic pdns. Furthermore, it is important to mention that all the osganii o n s 6

websites were carefully examined as the main source of documentary material.

Furthermore, the researcher used the NVivo software to manage data. NVivo
software can be described agjualitative data analysis (QDA) software package

that allows users to import, sort and analyse rich text and plain text documents,
audio files, spreadsheets, databases, digital photos, documents, PDFs,

bibliographical data, web pages and social media data
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There are key featuseof usingNVivo, which are:

Collecting and importing data.
Organizing, classifying and coding data.
Adding interpretations and notes.
Querying and searching data.

Visualizing data with models, maps, and graphs.

= =4 4 4 A4 -2

Sharing findings.

In addition, NVivo helpal the researcher to create an auditable footpltinias

used to enhance the transparency of the research process in conducting and
interpreting the qualitative datlJsing NVivo, new opportunities are offered in the
process of analysing data, which &edpful in the development of explanations. |

this research, the researcher can use any of the tools in NVivo to tease out themes
from the data. It also allows the researcher to be aware that constant reflection on

the parti ci pa nekanife ahdrcenfirm certain@dpects, is tessentiale

3.7 Ethical compliance

The researcher gained approval from the University Research Ethics Committee
(REC) before the research was conducted. Accordimfdgtonan (200Q)data from

other sources is often confidentidhus, it brings with it certain legal and ethical
issues. Two ethical reviews veeapproved by both DCU and the MoH, which are

shown in Appendices A and B.
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3.8 Participants Selection

The primary step was to identify potential healthcare sectors in Saudi Arabia
mentioned in chapter twd'he second step was ientify appropriatecriteria to

guide participation selection. The last step wastablishhow these healthcare
employees were to be invited to participate in this research. The researcher selected
twenty participants frondifferentmanagemerievel, as it was important tnalyse

the impact of EMRs on all management leyelsoth private and public hospitals.

There are three main organisational levels: top, middle, and operatia@itz,

2010)
Strategic
Decisions anageme
Middle
Tactical Management
Decisions
Lower -level
Operational Management
Decisions

Figure3-5: The management levels by (Koontz, 2010, p.4)

Twenty participants were interviewed for this research, all of whom wordtiriod

as administration and <clinical staff,
protect the confidentiality of these participants, no names were used. Each
participant had a code, which contained the first letter of his/her organisation name
andanumber. As the interview questiongl chot require any technical knowledge

of using a HIT, the intetewees answered according to their knowledge of the

systembased on their basic use of it.
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It is important to highlight that information systems in healthcaresheged by
administrative and clinical medical staff. The researcher had to intervievstadth
groups to map a complete picture of users in relation to EMRs. The motivation for
thechoices made in selecting hospitals was based on the size of the hospital and the
data access. The researeteivedethical approvahs well as detter from MoH
allowing access. Furthermore, thg managers who made the arrangements based
on the availability of participants suggested the selection of the individuals to be

interviewed

EHRs/EMRs divide responsibilis between administrative and clinical staff.€r'h
functional tasks for administrative staff are addipgrsonal data activity
measurement, billingmanagingpersonal data for statistics, general accounting,
managing patient records, answering phones, making appointments, and
maintaining the front desk/reception area. An administrator is responsible for
ensuring that the business side of the practice opertte®rdgly. On the other
hand, the clinical medicaltaff focuseson the patient care aspects of the practice.
Their responsibility should be to prepare patients for medical exams, perform minor
treatments, assist with exams, document medical histories,vital signs, write
diagnoss reports, write prescriptions, and instruct patients on home care. Thus, this
study put forward interview questions based on the functional tasks among

administrative and clinical medical staff at different management levels.
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3.9 Choice of healthcare sectors

In the early 1950s, health services in Saudi Arabia began with fewer than 100
hospital beds. However, today healthcare has a total government budget of more
than SAR 113 billior{Hasanain et al., 2014a)he total number of hospitals is 387,
some of these hospitals are advanced medicinal healthcare satigansi, which
provide a variety of sophisticated treatments such as-bear surgery, kidney

transplants, and canceeetiapies.

The first sources of data collection for this research were all healthcare sectors
including private and public health care centres. Since the interviews were relevant
to EMR impacts,all management levels in both private and public hospitals in

Saudi Arabiawere targeted for this research.

3.10 Data Collection

This section will provide the strategies and a data collection method used for this
research, and includes the following aspects:

1 Structure of the interviews

1 Semistructured interviews

1 Questions type

1 Pilot interview

i Main interviews

3.10.1 Structure of the interviews

The main aim was to develop the quality of the data by usingepaed questions.

In this case, the researcher gives the participants a chance to talk freely and answer.
The regarch consisted of a series of semuctured interviews determining the

impact of HIT on Saudi healthcare systems.
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According toNeuman (200)) the scientific research investigates the following:

1 It seeks answers to a question.

1 Uses a predefined set of procedures to answer the question.

1 It brings together evidence.

1 Greatest analysing that was not determined in advance.

1 Generates analysesathare applicable beyond the immediate boundaries

of the study.

The use of qualitative methods enabled the researcher to explore the situation more
in-depth for some participants. By undertaking interviews and éimahysingthe
data, it was possible to determine the impact of -Hilated EMRs on Saudi

healthcare systems (see Appendix D for interview structure).

3.10.2 Semistructured interviews

Semistructured interviews fall between a structured interview and unstructured
interview. Two elements are chartered by interviewsGlrba and Lincoln (1994)
studies, it is claimed that the first factor is the availability of previous knowledge,
which should be used to help the formulation of quest{&asnpson, 2004)The
second factor is the amount of insight one has into how much one does know.
Additionally, both of Guba and Lincoln agreed that these factors and their
interrelationship could determine the suitable intervigpe regarding the research

situation(Sampson, 2004)
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For this research, the researcher had to construct general questions based on
exanimating the impact of Htfelated EMRs on Saudi health care systems and the
managemenknowledge of the interviewee. Sestructured interviews were used

to encourage participants to provide their views. Agmepared interview guide

was used to ensure that the interview retains focus and enable the interview to be
completed in the requireant frame. The results of the pilot interview were some
necessary changes appeared in the format of the interview guide. These kinds of
interviews were used in this research to allow them to remain within the region of
inquiry. Moreover, they help to gamchness of the information to facilitate the

process.

3.10.3 Question types

The interview guide offered a solid opening point, providing a map for the

researcher to follow. According tdarch and Shapira (1987it is recommended

that questions be clear and to the point; using clear, unambiguous language helps

provide adefiniteanswer. This method was used for the interviewees, so they could

fully understand the questions without more descriptions. Adadiliign clear

guestions can assist collecting the data transparently. Open questions were used for

the data collection due to the nature of the research. These questions often start with

what, why, when, and who; it cwtud damde a stateme
Agive wus an exampl eo. These sorts of examples o
researcher with a good deal of information about the nature of management in

healthcare sectors. There were some specific questions, which were used to
determine facts. Farnst ance, the researcher could ask: nwh at
and Ahow much do you spend on thato. There was a
appropriate. The probing questions help the researcher to explore deeper meanings

(Sampson, @04).
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3.10.4 Pilot interview

An initial pilot interview was conducted after the final interview questions were
drafted and checked by the supervisor. There is an advantage of the piloting
process. It is assisted to review the questions and guarantee thatetteeeasily
understood. Moreover, it helps to ensure the quality of the data (Sampson, 2004).
The main purpose of using a pilot interview in this research was to ensure that there
was enough time for asking all the questions as well as assess the afldhiéy

interview questions.

Three pilot interviews were scheduled to take place. The first pilot interview was

face to face after finishg the literature review chapter and ethical apprdrah

University Research Ethics Committee (REC). The padt@n was interviewed

onsite at his office, anthe participanhad mor e than ten yearso experienr
IT healthcare. Furthermore, the main advantage of the pilot interview was for the

researcher to determine the time of the interview. In the pil@rview, the

researchers found that time taken was approximately 30 minutes and that the

guestions usedould be improved aneghore specific and clear.

The second pilot was via phone to make sure the researcher had the skills and

ability to undertake aelephone interview. It was agpx i mat el y 27 minutesao
duration. The last pilot interview was held in Madinah after editing and

reorgansing of the questions. As the participations interviewed were small

hospitals, this size of the orgaation made it relavely easy to make appointments

for interviews.
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3.10.5 Main Interviews

The main interviews were orgaad with the participants via phdeenail and
arranged for a suitable tinfer faceto-faceinterview. This was usually scheduled a
week or two ahead. Telephocentact made it relatively easy to communicate with
the participants, to agree to be interviewed in their hospitals. Arranging to interview
the participants at their hospitals or work meant that they did not have to leave their
workplace; the fact that ¢éhinterview wasaverage30 minutes also helped entice

participants to the study.

Based on the orgasation's case studies, the researcher selected a purposive
sample, which included each type of staff profileedical, clinical, nurses, and
administrative. In addition, some of the interviewees were selected particularly for
their ability. The reason behd that is to shed light on a particular aspect of the

behaviour under investigation. These included the head of the IT department.

Someinterviewees were gathered through a private respondent being used as an
informant to identify others with previoustlefined characteristics that would suit

the interview study profile, those with experience working with EMRs. Most of the
interviews were with IT staff. However, there were several interviews with clinical
staff. The researcher found that participants withifferent point of view make the

data richer.

Participants were provided with a copy of the consent form, which they signed.
They were also assured that the interview was being conducted according to
University Research Ethics Committee (REC) guidsdimand that the interviews

would be confidential.
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3.10.6 Audio Recordings and Transcriptions

All interviews were digitally recorded on a mobile phone after participant approval
was given. This gave the researcher the chance to capture the information with a
high level of accuracy. Additional notes were also taken. The interviews were
recorded and the researcher transcribed them within a few dhgsinterviews

were in English and\rabic, whichwere translate@ndtranscribedby the research

and approvedby supewisors and the interviewer3his transcription was required

by the researcher to develop a general idea about each interview and reduce any
errors in the transcriptions. The technique was used to ensure the integrity of the
data so that there was no ambig or confusion regarding comments made in the

interviews.

3.10.7 Contact summary sheet

A contact summary sheet was used to ensure that data collected via interviews were
interpreted within the original context to avoid misinterpretation of the data during
the process of analysis. Additionally, using the contact summary sheet to record
details of each interview contact encapsulated contextual information was

necessary.

3.11 Data analysis
Once the initial data was obtained from tk&uctured and semistructured

interviews and transcribed, the data analysis be@dus section illustrates the
approach used to analyse the data collected. To achieve this objectiveathaslat
analysed using crossase andthematic approaches. The main purpose of the
thematic apprach is to create themes derived from data to understand the social
context. The data analysis technique and strategy, which was adopted in this

research, was established by using coding.

124



The primary intention of coding in qualitative research is to desithe data, then
manipulate it into groupings that can be compared and regrouped to improve the

approach(Strauss ath Corbin, 1990)

In the thematic approach, three stages of coding were used. However, there are
steps of analysis in eastagein coding. It will be provided initially relating to the
data from the participation. The purpose of using coding was pothelresearcher

identify what data was significant and assign it meaning.

3.11.1 The coding processes

Coding is a useful tool to categsirather than quantify data, and the raw data was
organsed into conceptual categories and themes or concepts in the podoess.

The coding process deconstructs the data into discrete parts that are called summary
codes, by asking questions and making comparisons. Similar events called concepts
were grouped to form categories and themes, where their properties and disiensio

could be examined.

The coding procesis about conceptuaing the datgStrauss and Corbin, 1990)
was fdlowed by reconstrudhg data to understand details,-oBganse/construct
data to find the interrelationships and compare data with themes/concepts. This

results in the outcomes beiggoupedn the datgStrauss and Corbin, 1990)
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For this research, the data collected from the twenty interviews were transcribed
into a word document that displayed line numbers. They were then copied to an
Excel table. A summary of the four steps used in the coding process is provided:

Data reduction to create summary codes.

Using summary codes grouped to determine concelativells.

Conceptual labels grouped with matches and relationships to create thematic
codes.

1 The crosscase study analysing.

3.11.1.1Step one: Data reduction to create summary codes

The initial coding process orgaed the data into themes for analysis. This was
undertaken by printing hard copies of the transcripts and sursangithe data into
summary codes. The data was analysed sentence by sentence, and an appropriate

code was recorded in the adjacent column on the created word document.

When the initial open abing process was completed, each line was numbered

according to the interview transcripts to link the codes with the data. This approach

was taken concerning field notes in phase one and thesseroiured interviews;

AReducing t he r awesultinffeovpagestorn fewer limasabyt will o t

gi ve it shorten Alineo from, easier for compar.i

(Boyatzs, 1998)

This step aimed to reduce the volume of data by highlighting the critical data with
the main categories. All data relating to the research questions were highlighted on
the transcripts. This was doadine by line and with comments and illustrated by

specific wordsAn example of the coding process is showAppendix F.
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3.11.1.2Step two: Using summary codes grouped to determine conceptual labels
Open coding is the first step of coding as an attempt to susathe mass of data

into categories, by reading the data, locating themes, and assigning initial codes or
labels. Analysing is concerned with examining, comparing, catsmgi and
describing phenomena found in the tédalawehet al, 2008) It is actuaked by
starting a unit of analysis which could be either line by line or word by word, to
focus on the main ideas of a sentenceparagraphHalawehet al, 2008) The

purpose of this coding was to structure the transcript of an event, object or action.

The initial coding process aimetb create conceptual labels from the summary
codes to represent the phenomena. The conceptual labels were grouped into themes
or categories using a group name. In addition, the themes were used to examine the
data and to allow hie researcher to analyse the data, to identify any new

relationships or links between the conceptual laffgtisaussand Corbin, 1990)

This grouping of themes derived from the conceptual labels is a major step in the

coding process, as described by Boyatzis. AAt t hi
concern for a detailed, precise description of the themenam@ concern for

recording any gl i mmer of t hemes or patternso (Bo
spreadsheewvas used for determining the conceptual labels. For example, an input

from the summarycode st ep was i €eTkid peovidead dn arialgspgfa ct s O .

themes codes for the last step in Excel, which is shown in Appendix G.
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3.11.1.3Step three: Conceptual labels grouped with matches and relationships to
createthematic

In this step, the outcome of the open coding was that there were a large number of

preliminay conceptual labels. To complete the coding, process the conceptual

labels were analysed to determine the links and relationships between them to

determine the final themes. This resulted in the number of conceptual labels being

reduced down to fewer cosle

This step aimed to achieve the level of comparing themes that focus on similarities
or differences to facilities further grouping. When these were illustrated, the themes
were then rewritten, resulting in the thematic codes. To conclude, the process
coding the research method followed theosscaseapproach to obtain the data

and analyses that included codes, conceptual labels, and thematic themes.

3.11.1.4Step Four: Cross case study analysis

The final step of the datanalysingprocess was the cresase analysi which
categorised common and different findings across the four hospitals. Each case
study started with background about the EMR system that is currently adopted,
which investigates the challenges, impacts, and factors that influence the adoption
of hedth technologies. Miles and Huberman (1994) defined ecasge analysias

the methodology of synthesiig and comparing two or more instrumental research

cases
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According toMiles and Huberman (1994grosscase analysis searches for outlines,
similarities, and related factors and compares result meastire$2009) stated

that crosscase synthesis should contain at least two cases and that the selected
cases could be conducted as independent studies, authorétetgntresearchers

or as predesigned parts of a single study. This study carrieé @ubsscase
analysis after a critical reading of the four compiled case studies, twenty narratives,
and the original case study interview transcripts. The analyticepses were
similar to the individual case analysis in that data from these sources were again
grouped into themes. These themeenducted using the cresase analysis,
focused on comparing the point of view of adopting EMHRERS. The purpose of a
crosscase study analysis was to make comparisons and therefore identify the key
findings across the case studies and examine discrepancies and their contributing
factors. Additionally, tk crosscase study analysis was developing critical findings

andsupportingthe discussion dahe research theories and framework.
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3.12 Conclusion

This chapter explained the methodological stance taken by this research, to address
the research questions mentioned in chapter one. The research method was
described in detail, seehrough a theoretical research strategy model in Figige 3

This framework begins with the research philosophy, which was based on the
philosophical assumptions regarding the area of ontology and epistemology.
Following this, an interpretivist approach sveaken, looking at cultural, technical,

and social problems concerned with using Hélated EHRA&EMRS After that, this
chapter justified the main method chosen to gather data, a qualitatitreodn
focusing more on uctive approach. The main methoeédgo collect data was an
in-depth interview, serstructured in its format, interviewing participants from
four case studies. Data analysis methed=se then discussedata reduction,
coding, conceptual labels, and crasse study analysi$he followingchapter will

be presented the results in more detail.
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Chapter four: Data Analysis and Findings
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4.1 Introduction

This chapter focuses on the analysing qualitative dath findingscollected via
interviews in Saudi Arabiain the Al-Madinah AlMunawarah region, for both
private and public hospitals. This qualitative data was analysed through four case
studies, two private hospitals and two public hospitals. There twerenain aims.
Firstly, to gain a deeper understanding of each structure in the research framework.
The second aim was to explore the situation of HIT in both private and public
hospitals. The chapter is presented in four sections, which include the four cases.
Moreover the chapter will also provide a background for each health cejem

under study.

4.2 Saudi Arabian Healthcare S/stem

This research focusem the Kingdom of Saudi Arabizontext With a population

of 26 million residents and an annual growth rat@.@%, the healthcare sector in
Saudi Arabia needs to service a growing population alongsidecesased demand

for healthcare.The Saudi Arabian Ministry of Health (MoH) is the main
government agency entrusted with the provision of preventive, curatigle an
rehabilitative medical services. MoH public hospitals provide healthcare services at
primary, secondary and tertiary levels to all citizens free of cH&gginakaet al,

2014. As shown in Figure 3, approximately 60% of all hospitals in Saudi Arabia
are public hospitals, which fall under the jurisdiction of the MoH. The remaining
health care providers consist of the private sector, university hospitals, and other
government degrtments such as the Ministry of Defence and Aviatidaisanairet

al., 2014a)
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Figure4-2: The number of healthcare orgsations in Saudi Arabia agp The
Ministry of Health (MoH,2014, p86).

In the early 1950s, health services in Saudi Arabia had fewer than 100 hospital
beds. However, at present, the Ministry of Health has a total government budget of
more tharSR. 160 ldlion (Hasanairet al, 2014a) There are 387 hospitals in total,
some of which are advanced medicinal healthcare @aj#ons that provide a
variety of sophisticated treatments such as dpeart surgery, kidney transplants,

and cancer therapies. The total number of beds in all hospitals is 53,519, with
31,420 of these existing in MoH hospitals; this corresponds to 58f7%e dotal
number of beds in the Kingdom. There are 2.2 beds per 1,000 people, equating to
one bed for every 453 people. The total number of physicians in the Kingdom
(including dentists) is 47,919; 21.6% of these are Saudi. The total number of
dentists $ 6,049 (excluding those that work in private clinics). 21.1% of these
(1,275) are Saudborn. The total number of pharmacists is 15,043 (excluding those
working in the private sector); 1,875 pharmacists (12.5%) are Saudi, while 99% of
the pharmacists wortkg in private pharmacies are n&audi. The total number of
nurses is 93,735; 28.8% of these are Saudi, while allied health personnel totals

51,288, with 59.1% being of Saudi nationality (MOH, 2010).
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4.2.1 Health Information Technology (HIT) in Saudi Arabia

Tednology has become an essential strategic management asset for the private and

public sectors in Saudi Arabia. As technology, can provide distinctive advantages,

it may contribute significantly to the success of a firm. As such, technology may

provide a competitive advantagefor private hospitals Therefore, managing

technol ogy effectively has become cruci al i n toda
plays a significant role in all contemporary econ
and communications technolp@ICT) market is one of the largest in the Middle

East. The Ministry of Communication and Information Technology was formed in

2003, and the Saudi National Plan for ICT was announced in 2005, with the express

purpose of controlling, regulating and devetapICT services and plans in Saudi

Arabia.

There is growing concern about the underutilization of EHRs in Saudi. However,
adopting health information technology has already begun in a number of public
hospitals, such as in King Fahad in Madinah. Useghhology in healthcare in
Saudi Arabia is based on EHRs/EMRs practices, and it is the main technology
(Alkhamis, 2017) On the other hand, mHealth is not implementedlinof the
public hospitaldbecause of the cosEHRS/EMRs systems are not linked to other
public or private hospitals. Furthermore, to improve the adopting technology in
health care, the government of Saudi represented by the Ministry of Health runs
four yea IT development programmes, with budgetsu8$ 1.1 billion(Qurban

and Austria, 2008)
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In addition, most of theoordination among health care providers is needed to
improve the use of HIT strategies and launch a comprehensive national system for
health information(Altuwaijri, 2008). A high level of coordination must be
achieved with other related sectors to provide the required infrastructure such as
Internet and phone services. There are a number of challenges that the MoH in
Saudi Arabia is dealing with, such as vast geograpihge lgrowth, and diseases.
MoH began to adopt technology in healthcare such -hsa#h concept by
consented on Saudi Arabia patients centric ¢Almalki et al, 2011) This is by
building a significant nationwide EHRs networking that allows more th&803

healthcare orgasa t i ons t o share patientds health record da

4.2.2 Al-Madinah Al-Munawarah Region

Al-Madinah AltMunawarah isthe holy city to Muslims after Makkah. There are

many other names such as Tabah, Taibah, Yathrib, and BErdijrAl It is the city

where Prophet Mophcamntaidmdi Precavweed Maditah f r om Mak kah.
(Al Madina AFMunawara) is the city of the Prophet Muhammad and his burial

place. It was the first Islamic City ag located on the country's west side, along

with the Red Sea coast. It has an area of 15kA80and a population of

1,777,973.

Al-Madinah Al -
Munawarah Region .
Figure4-3: Madinah Region
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The Ministry of Health (MOH), as represented by the Health Affairs General
Directorate of Madinah Region, has carried out all preparations for providing health
services. The Ministry has prepared an integrated health plan, aiming to attain the
best possild level of performance for health services for both citizens and
residents. Thus, the Ministry seeks to provide a host of integrated health services,
using curative, preventive, and ambulatory programs, through highly equipped
health facilities, and wefljualified calibres which are trained in providing such

services

The Madinah Health Affairs General Directorate has managed to prepare nine
hospitals, with a total bed capacity of oveBAD beds, in addition to 139 IC and
emergency beds, with the aim pfoviding health services. These hospitals are:
King Fahad hospitals (423 beds);Aalsar Hospital (100 beds),-®ligat Hospital

(65 beds), Ohud Hospital (261 beds)Hanakiyah Hospital (50 beds), Khaibar
Hospital (50 beds), AlHemnah Hospital (50 bedsyanbo' Hospital (279 beds),

and Wadi alFara' (50 beds). Meanwhile, the remaining governmental hospitals in
Madinah region are considered as the third frontline, to address potential disasters.
Madinah's privatesector hospitals are regarded as the Fotndnt line in cases of
disasters, or the inadequacy of MOH hospitals' beds. These hospitals are further
supported by 15 primary health care centres spread all over the central area, around
the sacred precincts of Madinah, the places where pilgrims gaihevell as the

main roads leading to the Hajj Sites. Four health centres have been prepared in the

patientssurrounding the Madinah Sanctuary.
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At the points of entry to Madinah, three health control centers have been
established; they are: the heattbntrol center annexed to Prince Mohamed bin
Abdulaziz Airport (Madinah), the health control center annexed to Prince
Abdulmohsin bin Abdulaziz Airport (Yanbo'), and the health control center at
Yanbu' Commercial Port. That is to be addedthe clinic of the guests of the
Custodian of the Two Holy Mosques, currently being established at one of the
hotels assigned to host pilgrims. These msnaccommodate 55 beds, and this

number can be increased to 61 beds when haviSgfalah Center expande

Recently, it is worth mentioning, -Migat 2 Health Center has been established,
and Bab alSalam Health Center has been renovated. Right now, a healtb isent
being constructed on Riyadh Road, whereas Baflagidi Health Center and al
Hijrah Statim Health Center are being renovated, in addition to expanding al

Safiyah Health Center.

The Madinah Health Affairs General Directorate has shown a keen interest in
preparing those health facilities and supplying them with ambulances, in
coordination withthe Saudi Red Crescent Authority, through the Emergency and
Crisis Management Department, with the purpose of moving cases referred from
health cents to hospitals. Besides, the necessary medical equipment, drugs, tools,
and vaccines, as well as the eaqungnt required for health awareness (monitors,
signs, posters, and brochures), have all been adequately provided. The labour force
existing at such facilities has been determined, to identify the required medical
cadres and train them in providing healtlersices for pilgrims. The Ministry has

also supplied the Madinah Region with small and big ambulances to carry out the

emergency and crises plan before and after the Hajj season, and to quickly
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intervene to handle cases and take them to health facilitiegldition, laboratory
requirements have been supplied in adequate quantities and conveniently stored,;
this is to be added to the supply of adequate quantities of blood and blood products

to the Central Blood bank and peripheral blood banks.

4.3 Case Study Om: Ohud Hospital

4.3.1 Background

Ohud Hospital is a public hospital with a 26&d in the outskirts of Madinah Al
Munawara Saudi Arabia. The hospital also contains a residential campus where the
hospital doctors and nurses reside. In 1980, it started its life as a charity hospital
called Badr AlKhairi, and because it was well constructed and neat, it was taken
over by the MDH. The samecampus is also located on the outskirts of Mecca.
Emergency and traffic accidents cases in Madinah and areas around are referred to

it since the clinical capacity reaches 1500 patients per 24 hours.

Ohud hospital has implemented the "Open hitecture Specialized Information

System AHMI SO0 Hospital Ma (©ASgSpastheir¢ore | nf or mat i on

EMRs They usediBal sam Unitedo as a vendor of t he
information system. Balsam United is a leading provider of healthcareossluimn

Saudi Arabia.

At the same time, the system is modular in design, with modules addressing
specific functional requirements. Balsa implement individual modulesuch as
iMedi cal F i lofOAR® an a stahdlaong kiasis and integrate wisther
modules, and it can come online, all OASIS modules are incorporated into a

cohesive and robust system.
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The main challeng®f adopting the system is that useesaling with technology
According toIT staff, who reported thathe maindifficulty is the clinical staff who
are dealing withthe system. IT sff has well trained the clinic stafhonthly.
However, most ofhemareold age users and they havéeen using thpaperwork
for a longterm Also, the most IT challenge is based @mputer networks that
link between users in the hospital. There is a high load on the systdrthere is a
high userdemand tooOn the other handeveral benefitfound regarding of using
OASIS. IT staff mentionedthat using OASIS brings realistic angccreting
statistics.Further using the OASISable to securethe dataand never losindy
every weelbackup. It is important to mention that thevasno specific model that
to adopt OASIS.Following point views areanalysingthe findings under three

themes, which will be presented.
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4.3.2 The interview results

4.3.2.1 Theme one: the critical factors influencing the adoption of Hifelated
EMRs

432.1.1 Technicalfactors
Many interviewees expressed that the system was well linked witle@dirtments

in the hospital, which improved services, as well as saving time for patients:

ARéThe system is I|linked to the pharmacy
department. Which help and save time for patient and clinic staff
i n OP D20, P5/0OH Qlinical staff).

In some cases, there were technical issues reported by clinical staff based on
running the system. For instance, it was hard to fatlppted as some staff still

used paperwork in some tasks.g. the radiology department. Additionally,
interviewees reported that there were technical issues with the availability of

medicine on the system, so the users had to write the prescriptions by hand.

AFor mieesrter vefuse the systebut somémeswe use
paper for xray ordersin small cases. | think the most medicines
are available in the systerbut some of the medicines are not on
the list so we use paper for thatlowever we try to add
manually, we contact IT to adithem and weare waiting for
since ther® (22-26, P5/OH. Clinical staff).

AThere is no more | oad &tthe us to use paper

same time it very orgases. We do not face any problem or
difficulty. I thinkthe only problem is the system does not give us
all medicinetat we w-82) R5/08l ClinhiBaDstaff).

AThe main Iissue of the program is developing

the prescription area. For example, using quantity the
prescription section but sometisx@oes not show. The system is
not entirely completedhere is some errgiso we uséhe phone

t o cont ac-46, R5/0ME Glinical staff). 3

141

we l

a |

S



The majority of interviewees agreed that the system was good andsecjamith
no need to use paper anymore. However, participant 4 totedystemwvas too
compkx and complicated, so there was a need to use paper:

~

A think the system is overall good but the
the systens more widelycomplicatedand not narrow. There is

some information that not enough in the system so we need to

havethepaperf i | e-250 P4/OR.Administration staff).

Additionally, interviewees pointed out a technigsdue, whichthe system shuts
down from time to time. Thus, there was no trust in using the system. There was

worry that the shutdown of the system would be a high risk, especially during

surgery:
A | t vary difficult to trust the system because the system is
shu downsometimeswhich affecs our workfrom time totime.
However, I think using the system is more fun

67, P5/OH. Clinical staff).

Because of using the system, writing prescription by handwriting was very difficult
to read between clical staff. Thus, participant 5 found that typing prescription as
well as diagnostic by using OASIS better than handwrititgch makes clear to
read.This can be a technical factor, which enhances using the system to solve such
as handwriting issues. Thellowing quotationhas clarified the point.

A Fs$t thing, | think using paper is difficult to read handwriting
for some of the clinical stafHowever,| believe thait would be
easy andlefinitei n  t h e s-y5sR5/©Ikh Clinida{ sta#).

The majority of interviewees viewed that the main technical fatiobe the
hospital infrastructure. There was agreementelated to the lowquality of IT
infrastructure. Participant 4 said:

A | think so far we doutlv@ahae enough i nfrastruct
some old PCs in some departmesffect to use the systém ¢ 3 6
37, P4/OH. Administration staff).
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According to participants 1 and 2, tldud hospital is an ancient hospital, with a
less orgarsed networking system. There were shutdowns from time to &meell

as highdemandusers. Thus, users had less trust in using the system, which made
implementing any update of the systeomplicated The IT specialist found that it

was hard toadoptthe system because of the inadequate infrastructure. Others

expressed similar views:

~

Al think the most ri sk that we have in the pa
breakdown, the loose of information is happen only onc& (96
P4/OH. Administration staff).

AThe for i OHud fospital 8 wdryu unergased
because bthe building very old. The main challenge is the
networking we found very difficult to adopt any technology. All
networking links are external network extenders. The vendors
are not able to work professionally because the building is too
ol d. @7, P2(OR.4T specialist).

AThe syst sgnutdowmie L0 nmimeo the at affect us
for the trust of us-64 B2/OH.OT use technology. o (
specialist).

A | general,we have a good infrastructure such as new servers
and networking there is only enserver that we have the
problem which shut down once for 2 years, the infrastructure of
the Ohudhospital is very oldbut we have updated that building
which able us to implement the system we still use the
paperwork as the system that we have not foljylemented the
main issues is the users who not able to accept the system. So,

they stil] us e -26,hP&/OHp Blga@ of he-Bvor k. 0 (2 2
health).
NnThe main risk that is a | oad of users with |

that we have. We try to add maoswitches but the hospital is
very o0-b5P1®H.Héad of the-Bealth).
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43.2.1.2 Social factors
The interviews aimed to develop a deeper understanding of social factors that

influence the adoption of the OASIS system in Ohodpital. Many interviewees
expressed essential social factors related to training. However, some interviewees
did not express training as assentiakocial factor because they found the system
easy to use but noted overload and the need to use dapdrdm time to time. For

example, participant 5 preferred using paper more:

Al think using the system is not simple to mu
the screenb u t I think wusing R&ndwriting is better
P5/0OH).

The majority of interviewees agreed thabete was enough support for
implementing OASIS. As mentioned below, there were workshops from time to
time to educate users about how to use the system.

AWe do have workshops from time to time to de
of using tMeP¥OHsEtem. o0 (39

~

n i t hi n&mote Buppore ® dhelpus to implement the
technology.However,| agree theyare doing agreed work to
support us and implementing the Oasis. -@3 P4/OH.
Administration staff).

A We al ways have support from | T how al ways
orientation and support.o (61, P5/ OH) .

AThe training and educatiooen for the <clinical
month able us to teach and fix the challenges; we started the

system foitwo weeks after training after that we implement the

sy st e R0, 1/GHHead of the Ehealth).

Regarding the training factor, interviewee mentioreccritical point, which
developsl T st af f Oable theknitd nhakéhe tirdireng and workshop®r
usersduring adopt th®©ASIS systemThus, they had to communicate witmder

always for supporting. Following quotations explain the point clearly:
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A T HOASISsystem is the core healtlare system has been used
internationally. According to the head of the hospital some of
the model that we use, some other model that weotlnaed to
use. The reason behind that, | think the IT staff has less

experience, trainin28, P3/@k.dIT empl oyees. O (25
specialist).
AThe training for us as developers is not we

been in training lessons, which make it difficult fierto support

the users. All we are doing is being diligence. We also contact

with main vendor ABal samd who able to support
i s s u e s18, 82/0OH( I'T gpecialist).

Another interviewee offered an interesting point explaining the motivation for using
OASIS. As a result, the system reduced the enormous number of patientilpaper
which also reduced the space needed for them. This can improve accessibility for
users,which enabled them to follow up and improve patient care. This was the

main reason for adopting the system. As one of theageais said:

Aln my opinion, the main motivation to use sy
the space that we have from old file paper as well &s @0

much time to find the filelVe do have more than 200000 files

active, which take thHd, PHOHhg process to find.

Administration staff).

The interviewees pointed out that some users only use papdr i fden. S@ the

system could besgless because some patient records were not updated and added

to the system.

Al think the main | sttewsessdomet do have i1s the use
fill al | the gap | t h-85 RPAOBIt em such as diagnos

Administration staff).

ASome | s s uasers areatfimde dame gf the users do
not accept the technologso the looking for any problem in the
system to stop ugy it. Some users are happwith the system
and behaviour well and using the systems in a professional
wa y 0-3Q, R1/OH. Head of the-&ealth).
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Someinteresing data concerning the implementation of OASIS was the age of
users. Interviewees expressed that there alder clinical staff who were not
familiar with using technology, especially OASIS. Thus, they preferred paper files
more than electronic files. In addition, it affected their time, especially when
duplicated adding health data in both electronic and paper file.

AWe have the pr obdoresuttantwhd ienot he ol d age
adjusting itto the system. Tlyetake a long time with patients

which writing the prescriptioboth electronic and paper fileo

(34-35, P1/OH. Head of the-&ealth).

In addition, the main social factor was cultural, as ghmary challenge to adapt
and accept technology. Younger users can use technology better than old users:

A T hbehaviourof using technology is about the cubuthat
acceps technology andusers who will able to adjust
t echnol 63 p1/Obl. Hea Bf the-Bealth)

fAlso, the old users such as old consulted from clinical staff
who not educated to use technology, wibt accept OASIS 0
(70-71, P1/OH. Head of the-&ealth)

Al t hi nk userstake time for typimgeaitid) data which

take time for doctovwrsoudofsoi mbsthe patients
of the clinical staff are not interested in the technology

especiallyOASISbecause it is over loud to therhlowever,

some of the users adding tless and uncompleted data, which

ma k e t he system usbh®l R3O8l. ISometi meso (45
specialist).

A | think everyone here helps us to use and i
but there are some users make it difficult for us. There is some

problem with security whichot able us to fuyl implementing

the system as well as much the plan. We try to make the system

is used out of the hospital by staff but According to policy

standardand security wil 87,ROH.TAble to do it.o (83
specialist).
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4.3.2.1.3 Organizational anddministrative factors
Organizational and administrative factors are wildly mentioned during

interviewees but some ofthe interviewees mentioned an importgmint, which
will be illustrated. First of all, the majority of interviegsagreed thaDASIS is
saving time and fast for users which able to make the decision easy and fast.

Aé | t hi n ksatervhas ty haverligt af revaluation,

by using the system will help top management to see and
manage the performance. The statistieport, for example, it

will be a minute to support makinthe decisionfast and easy
(93-95, P4/OH. Administration staff).

The top management in the Ohuospital was understanding how muessential

to usethe systemat all management level§'he main objective o be less paper
use which saving time fothe usersAccording toparticipant4 and § the top

management enhances them to use the technbegpusef reducingthetime and

being paperless

AYes, of cour se, there is guidance from top
enharc e us t o use t h-&a7, RAOELhnol ogy. O (16
Administration staff).

filt is also easy to search for old data by electronic file than
paper. It is quick, easy and handy.s#tvegime for uso (76-77.
P5/OH. Clinical staff).

There was expressdtlatthe idea of using systemshouldlink by the different
health organgatiors. Interviewee below strongly statements and highly
recommended taallow the systemto access and sharing the data for both
outpatientsand other hospitals The purpose of that is to save and improve health
care quality for both doctors and patients especially in the emergasegAs one

of the participargsaid:

fAlt is a good idea it will make transfer patients between

hospitals very fast. We need ithiink it will able to improve the

safety as well as the service for the patient especially in
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emergency cases. | think it will make thie leasy for both
doctor s an d92P80OH. €Elinitalsstaff).( 8 9

Al think, there is no problem witfinancial or technology the

problem is the staffs fuserd we have to c¢c the
technology the users do not want to use the technology.

However,the young generation is accepting the technology and

happy t o -70,98&OH. (T special(sth. 8

Additionally, the organizational andadministrative factorsncluding privacy and
policy have mentioneah interviews. Based on the hospital strategy there was taken
into consideration botbonfidentialiy and policy during adoptio®ASIS. Another
interviewee considered policy and financiaésourcesas the main challenge to
adoptOASISbelow quotationsireexplained.

AWe do have strategic that based on privacy
head of the hospitdargetingto belessp a p e r -42) P4(O#.0
Administration stat

A The p otfinancial areachatlengingduring implementing
EMRs,changingthepol i cy i n public sector is take too
(5960, P4/OH. Administration staff).

However, participant 3 did not agree with participant 4 about finaasiafactor.
His idea was there waso problemof the budget as the financial resourca®
enough It is interesting that the majority of interviewatrongly agreed that the
main factor is makin@ASIS influence to adpt is be acceptingf users As one of
the IT spealists said:

AThere was no problem with financial or technology the

problems t he st af f s efcosagah®usesseto have t o
accept the technologys the mostusers do not want to use the
technology.However, the young generation is accepting the

technology and te happy t o & &3/OHt ITo (68
specialist).
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The process of managers implementing the system is very complex and takes a long
time, which makes it hard for decision makers. There was limited dufgpdhe
implementing OASIS. As a result, users and IT staff were not optimistic with the
management strategy that had been made by the ministry of health:

ATher e éxsgaomiannre QASIS systemthat need to
update it. However,it takesa long time to approve from top
managemenand sometimes needs to contact with Ministry of
health togetapproval (6566, P4/OH. Administration staff).

Participant 1, considered the challenge of having less number of the employees
working in IT departmenas themain factor that challengdo influence adoption
technology. Havinglimited employees can be considered aigansational and
administrativefactors, whichaffect implementing the system. The quotation from
thehead of the Ehealth reported:

A We h a vw number |0b employees in the-hEalth
departmentand that can challenge to adopt the technofbgy
(32 P1/OH. Head of the-Realth).

Furthermore, the head ofhealth highlighted the main purpose of using OASIS
from a management point view. He agreed that the plan was to reduce using paper,
which can be changing in the future to be all patient file electronic. The ministry of
health enourages the use of the system especially for ordering medicine online.
Moreover, it links all datalectronically,which making statistic report as well as
financial report available, easy and fast. Thus, he stated that using OASIS could
help top managemeém the ministry of health control the budget more easily. For
example, if the pharmagtaff givesa patient prescription by using the system-one
medication bar, there will be no extra medicine and no interference medication
because of the system able teduce those risks. However, using paper
prescriptions will be hard to follow stock as well as lessen the risk of interference

medication
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Al t theihosgitalwill use lesspaper file in future For the
ministry of health here in Saudi Arabia pointwéw,the plan is
using the system especially for ordering medicine by oalirte
linking all patient data electronic this is will improve control
cost and demandlt will help Ministry of heah to control the
budget easily. Foexample, if the hospitajives you onlin@ne
medication bar by the system will not able the pharntaegs

you any later without #prescription. However, by using paper
will be hard to followup stock as well as managirig orderthe
medicine. Using the system EMRs is better than the paper file
because it will able to save time as well as redineerisk of
damaging the file. | thinkging the system will able us to have
accurate statisti €8 PI@GHsliHeadsfnd ef ficient. o0 (45
the Ehealth).

Lastly, there was difficulty in adopting OASIS in the emergency department, as the

system could not serve the patients fast enough. The emergency department was

very different from other clinical departments. As the results show, #nera high

number of patients, 1500 patients, every 24 hours in the emergency department.

Thus, the doctors in the emergency department need to spend more time with

patientds treatment than spending time adding dat
departmenglso differed significantly in how they managed time. The participants

stated that the system was not suited to the emergency department, where time is

valuabl e, I nives.aving patients?©o

i Wenotice too many patients in Emergenso usingOASIS
technoloy in the emergency would leerisk because it will
make the procedure of serving patiéiing long.In emergency
clinic staffs ae using handwriting rather than using the
sy st e m5 @30H. 9T3specialist).
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4.3.2.2 Theme two: the impacts of HIfelatedEMRs on healthcare

|l ntervieweesd perception of i mpact can be
Interviewees believed there was a higher positive impact on saving time for both

patients as well as clinical staff. These interviewees believed using OASIS cou

make finding health records easy and fast, as using paper files can be difficult and

needs more time in some cases. Clinical staff stated:

ié by QOASI$ Inhink it has a positive impact especially
for saving time; it is also making information yezasy to find. |
found my selearching for patients by paper take too long to
find heal t-#0, R5/©HK Glinichl s@aff).( 3 9

A | tuking rORSIS has a positive impact patents. | think
finding thep a t i detaits asswell as saving the patient data is
more effective and efficierAlso, | think usingOASISIs helpful
for statistic point view. (225, P1/OH. Head of the-kealth).

Additionally, interviewees noted that there was a positive impact on follpwin

di vid

health patientds history by using OASIS. This ena

safety of the patients. Participant 5 approved of the system.

il t theisystem hedpus to followupt he pati entsd health
historyin case thenformationlosesit; the system islementay
and han-dlyP5/®H. Clhidal staff).

Onthe other handhere was a negative impact on usingsigtem, whichreported

by participant 5The system sometimshutdown from time to time which makes

the health servicely the systenslow. Furthermore, interviewees noted that there

iS no impact on the privacy of usinQASIS, as the data is well secure. As
mentioned below, every clinical staff has their passwords and ID to access the

system.

AThe di sadvantage i s whemndwri ting the quantit)

sometime notice thatthe systenshut down. Sowe should wait
until the system work(79-81. P5/OH. Clinical staff).
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Al do not atdibadvwarkaget ahdeirr ngy opingon, it has
more adantage than the disadvantage, and there will be no
i mpact s on-9p P5/QHaGlinical &taff]. 9 6

~

Al t h nainkpachoa privacy in some cases and | do accept
to share the data outsiddt he hospi tal ®3.ectronically. o (92
P2/OH. IT specialist)

However participant 4 disagreed with participants 5 @nklated to privacy. He

stated that using paper files are mseeurethan using the system. He believed that

using paper filesvould reduce the number of access there is no access to any

pointsin the hospital a®©ASIS does Another reasoifior making using paper file is

securedthemedicalstaff isnot allowed to modify and change patient data by using

the paper file Thus, itcanbe reduced he heal t h professional sé6 mistak:e
participant 4 statements presented as below.

AThe privacy of the dadamemnthtey wusing traditional
paper file is more secure than electronic. There are several

reasons behind thathe main reason is to reduce the number to

access the file. By using the systalso, it will able to access

the file anywhere in the hospifato the information is not

S e ¢ u r @7 P4(OHAH.4JAdministration staff).

AThe wusers in theandwdslihgedataamp | e t o chang
ti me which makes the {8&B4#OHsecure and privacy.
Administration staff).

AUsing paper will reduceheatthhe doctor's mistakes
datawith more safetynd legalfor the patientsAlso, the system

can help to folow t he pati e-83 40K asy . 0 (82

Administration staff).
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Many interviewees assumed that using the system would have a positive impact on
different areas, in controlling disease and making stadlstport fast, which can
reducethe time and cost in protecting peopletom an administration point of
view, there was better decisiomaking when using OASIS, which included better
planning for human resources, as weliregelation topurchases medicines.

AUsSIi ng HI T positive handg Irdcommeaded to

implementing to develop our culture, it will help us#talogue

the disease and make statistics report fast and easy. Using

system will control the cost of the hospijaickand easy. It will

also beable to make the easycision in the future. Also, using

the system will easy to help to plan the need for human resource

in the future. I think by using the system will help us to control

the needs of the medicikedh ow much we need in the future. o
(91-96, P4/OH. Administradn staff).

A think that wildl help to reduce the risk o
makes statistic humber easy and fast to collect so the top

management make their decision rigal time, in the private

hospitals, unfortunately, are looking to collect money rnathe

than services the patients. So, if there Gles the doctors will

not ask the patient more money such as more cost in ordering

lab or radiology test. If the system linked with other private and

public, it would he p t o reduce €0040Q6, ti me éetc. O

P4/OH. Administration staff).

AThe main i mpact I think is the demand of pat
on eye clinic.o (70, P2/ OH. I T specialist).

AMaking statistical reporis easy to get via the system to help
external side to make the decision such as theistry of
heal t 109 P30OH. 0Tdspecialist).

There was a negative impact of using the system as participant 2 believed. This
interviewee made an interesting comment regarding USIA§IS which cannot
able the health professionals to serve moreiepat by using the system.

Interviewees offered several reasons for this view.
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The main reason is health professionalsdé needs mo
the system which is easyuserscould use the papéite as mentioned below

A Us i n gchrology has the negative impact, which cannot

able clinical staff serves more patients because of they need

mor e t i me for addi 89 P2OH. IT he system. 0 (88
specialist).

Most interviewees strongly agreed that the main reason for using the system was to
eliminate the use of paper files. Participant 1 reported that the vision of the MOH
was to implement health record systems for all public hospitals. The head of E
health preented a list of the impacts of health record systems on Saudi healthcare.
Firstly, the system will reduce time and cost, both internally and externally. This
will control demand and follow up theedical suppliesSecondly, he expressed the
impact of usig OASIS based oonomparisonsdetween paper files electronic file,
which has high impactsnahe paper file and damaging by regular use. As one of
the managers noted:

AThe way what the hospitals use by paper wil/l
the time to be less papase. Forthe ministry of health here in

Saudi Arabia point of view, using the system especially for

ordering medicine by onlinand linkingall data such as cost

and demand, it will help Ministry of health to control the budget

easily. For example, if thénhospital gives you onlineone

medication bar by the system will not able the pharntaegs

you any later without fprescription from the doctor. However,

by using paper will be hard to follow stock as well as managing

above ordering the medicine tapes.ingsthe system EMRs is

better than the paper file because it will able to save time as

well as reduce the risk of damaging the file. Using system will

able us to have accurate-b3statistics fast and
P1/OH. Head of Ehealth)

A Us i n g temn Wikbe abjedo reduce using paper which the
target of being less paper. TI@ASIShas high privacy, which
allows the doctors only to get access to add detailke patent

f il e-440P30QH. [T specialist).

154



The majority of interviewees viewe@ASIS as having a positive impact orthe

healt hcare sector. Theses 1| nisampaosivewees made comm
influence more than negative The interviewees offeredomereasons for this

view. Firstly, many interviewees agreed that ust®ySIS would secure the health

dataand improve health cards thefollowing quotationis included as:

AOf cour se, we thk eystenb00% implemena c t s , i f
we cansee positivampact more than negative. Nowadayse

shouldbuck upthe huge number ofidi paperin the systemrhis

will reduce usingpaper, and we do not lose thpatient file

anymor® (99, B3/OH. IT specialist).

4.3.2.3 Theme three: the model of adoption EMRs
There were no clear steps to implemeahnology, whictwas the main difficulty
during implementation. Many interviewees agreed that there weapparensteps

to implementing OASIS. Participant 4 reported that there & need for top

management tolarify the steps t@pply the technology. The guotation presented

below.
Al t hi n&long time to avplensent and IT staff has not
clear steps to hoa85 P50OH.iOincdle me nt | T. o0 (84
staff).

ATher e wer dut weo do sdame pneeting with top
management to makibie clearance process to implement the
t ec hnol -@lgR4/O8l. Adndinistration staff).

However, a few participants disagreed with that view. They mentioned several
steps for how to implement OASIS. Firstly, the $taff startsby explaining the
system tothe users before starting to train them, which can take a few weeks.
Secondly, IT staff can improve the system with the vendor and fix the feedback
from users. Lastly, both the IT department and the vendor can start to implement
the systemTypically, theprocess of implementing the system takes a few months.

The interviewees highlighted that there veasellentsupport from the vendor.
155



AThe first didtribyiion fwlded papeviaeexpiain

the user about the system. Thea trainall the clinical staffon

how to use the system. Tdlmical staffcansee hé/her schedule

for training. To improve the systermere is some feedback that
comes from users such as choice medicines by brand name or
scientific name.We are an IT departmet tries to make the
systems suit to the users. The vendor has always supporten us
(42-46, P2/OH. IT specialist).

AFirst, we have t heforrexathgelwe f or every function

have to implement the system on the OPD which start first with

the prescripibn order model. We start with the users who work

in the OPD and explaito them the processnd how to use that

then we i mpl eme1B8tPl/OH éleadgfthée-Eem. 0 (16
health)

AYes, we have. Il n general, we start by establ

thenc hecking lastly training the wusers. o (55,

the Ehealth)

AThere i s no specijthieimainstepdséhe or procedur e
developer set up with the user and develops the steps that he/she

needs to implement IT. The developer can develop the system by

changing models step by step with contacting the vendor.

Normally after implementing the modéhe deveadper installs

the OASISon the PGand teachas wellasr ai ni ng the wusers. o
(34-38, P3OH. IT specialist).
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4.4 Case Study Two:King Fahad Hospital

4.4.1 Background

King Fahd Hospital is a public governmental hospital in Madinah Munawarah in
Saudi Arabia, builin 1980. It is one of five hospitals of the same name, constructed

in the era of King Fahad Bin Abdulaziz, in different regions in the kingdom. It is
considered a medical landmark, as it is the most significant comprehensive
contemporary healthcare provider the Ministry of Health in the Madinah region.
Emergency and traffic accidents cases in Madinah and areas around are referred to
it since its clinical capacity reaches 500 beds. King Fahd Hospital includes several
clinics such as speciafid dentatente, diabetes care casf telehealth ceng, and

a kidney diseases ceat

The core health information technology adopted at King Fahad hospital is called

i Me d-p ¢ a Blinical staff must have a user ID and password, which allows

them to report, dignose and see laboratory results. Patients have their file number,

which is linked to a public identification number. The IT department has
cooperated with the Gul f Company Avendor o
Medicatplus system was adopted within fiwgears with a high number of

challenges and issues that will be discussEue researcher interviewed five

members, from a cohort of both clinical staff and administration staff. The

interviews lasted on average about 30 minutes.

Overall results show #t there was no specific model to adopt the systems.
However, both clinial and IT department have limited knowledge to adopt the
technology. The researcher found that the users preferred to use paper rather than

usingthe system.
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The main reason behindhi$ is that older consultant users have less knowledge
about how to use the system and in dealing with technology. Users have mentioned
that using paperwork can reduce the time of waiting iiisOPD. There is no doubt

that technology such as the Medigdus system has positive impacts on healthcare

than using paperwork files which will be analysed.

4.4.2 The interview results

4.4.2.1 Theme one: the critical factors influencing the adoption of Hifelated

EMRs

442.1.1 Technicalfactors
When discussing technical factors, somerviewees expressed different technical

factors concerning hospital infrastructure, accessibility to use the system, and
system interfaces. Firstly, interviewees discussed technological factors such as
fragile hospital infrastructure, which includeddoPCs, less networking, and
servers. In fact, there was an agreement between all interviewees about how the
infrastructure design hindered supporting new technology.

AThe 1 nf r tesille stadingwithéhavingsbad the data
cente. As you know thkospital isa very old. PCs that we have
are very oldtoo. There isa limitation of the number PCs about
500 PCs and thaare not cover alluser®  (68,1P1/KFH.

Head of IT).

AThe networking that we have in the hospital
the PCs that w have isancientt o o . €83, PRKEH. IT

specialist).

AThe main reason for using the paper as the sy

-

eqgularly.o (27, P4/ KFH. Heal th professional).
AThe problem is the PCs that we use in the h

some theyre more thaneight yearsold. | think the PCs should
change everthreey e a r s-40pP5/KFH8IT specialist).
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ATher e botspapesfiemary the systeiMowever,we are
trying to be entirdy systematic. There is enoughT
infrastructure there are no issues withh a t -4&, P3/KFQ.

IT specialist).
A think the infrastructure of I T in
which making i mplementing/7,the system

P5/KFH. IT specialist).

Furthermore, many interviewees expressed a high default in thestiotture,

which made the users less likely to trust the system. Interviewees stated that they
had to wait longer to open the system, which delayed patients during an

examination at the OPD. Additionally, all interviewees agreed that the PCs were

old, makng the system useless and very slow. However, the interviewees did

mention there is regularly scheduled maintenance for all PCs.

ATher e i dmaistenineed oul I& department to make
sure all PCdan the hospitawork well. We change the PCs every
threey e a r s-66pP1/KfH5Head of IT).

In addition, there were different views relating to using the systems and facing
technical issues duringperation. Takefor example the following quotations as
examples:

ATher e i s oproblensi$ thet siiseem whbh & very

slow duringthe examination especiallyat OPD. Thereis more

than 500 patients proceskily, whichmears we have high load

and slowing the systemill affect us | think the problem bask
ontheserversinOPO t should be based on web
(84-87, P1/KFH. Head of IT).

Al have to mention that, there are
in the surgery department. Only the old PCs that we have in the

connecti

no

our ho

S |

chall enc

i ssues

OPD make the work slow &dBd the system usel

P2/KFH. Health professional).
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Accessibility of health data was a concéon most of the interviewees. For many

respondents, this lack of accessibility led to concerns about using the system, as

they needed to access the system anywhere and anytimeptageti ent s &6 data during
treatment. This factor can be a disadvantage for using the system, especially with

the difficulty of old infrastructure in the hospitalAs can be seen from the

interviewees, the advantage of the system is to be accessible for health

professionals especially out of the hospital and Wegnot offered by the current

system that mentioned in following quotations.

ATher e i s o0 nlehink theseaisdlesa actessiple for
us especially out of the hospitabélieve that there ian update

of using the systenbut it is likely not to besupposed. The
system is not linked well with receptions electronically. There is
still using paper forgueuing there is working based cmpaper

in the emergency departmeras well, which needs tobe

I mpr ov el8, PAKFH.H®6alth professional).

The intervievees explored the reason behind why thare fewer access points
which is a significant facorc hal | enge t o aptu® @he readoe A Medi c all
behind that therare no enoughPCs support using the systeiftiere were two
broad views offewer accessibility issues were discussed by intervieweeslyfirs
many interviewees believed thtey need to access the system anywhere internally
and externally of the hospital. However,stview disagreedwith IT regulation
makers in the hospitaBecause they believe thatpth policy and privacy isnain
priority that concern by top managers thantrol accessibilitywhile adopting the
system. Secondly, some interviewéedicatedaccesdility factor,as the acces®

the systemrun slowly and loading fora long time thatmakes the health services
take long. The views are illustrated in the quotes below.

il thMendkip ¢ ails @ good systembut there is nb
enough gquipmentincluding PCs that can dmur work as
nursing comfort abilityintegratedwith other One of the issues
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we have is slow networks systemusd | think this is the reason
t he syst e m-9yvRI/KBH. Hedltb prafegsiorfaly.

A |  tabcess ik difficulas well as the PCs are very old. There

Is a shutdown of the system from timetitne thatmakes using

the system, notrustable That why we use paper and other

technology to eammunicate for example WhatsApgico € 2 9

31, P2/KFH. Health professional).

il woul d | i ke to mtemdughoaocess h at there are no
points in the hospitabnd fewer maintenance staffo -51,5 0

P2/KFH. Health professional).

Some interviewees expressed that the system interfaces as a technical factor that
challenges to use theystem in the hospitals. Sometbé functions of the system

are very complicated which need to improve. The small number of interviews, they
had the difficulty of using the current interface of the system. This is one of the
reasons why some users use grapather than the system. As a result, some
interviewees expressed negative attitudes when dealing with the system.

"Thereare many issue®f using medical plusdowever, would
like to highlight main issueshere are too many sections in the
system wehave to fill in and thatmakes us unable to see all
OPD patientson time | found that if we use paper file only
rather than the systemt will help us to serve more than 15
patients in the day but with the system we only able to senve
patientso (33-36, P2/KFH. Health professional).

AThe syst e mluscdésa e 0 irescurcessikth as

advance PCs which we do not have. Therenaaaycomplaints

from users about thel3 BP5KFH.ETMm i s very slow. o0 (4
specialist).
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44.2.1.2 Social factors
Another factor, which was evident throughout th&erviews,was Social factors.

These are described as experiences that influence
attitudes. These were categed into several sufactors, which were training and

educdional levels, trust, attitudes, cultural, and age. Many interviewees found that

training and education levels were the main factors that influence them to accept

using the MedicaPlus system. Interviewees reported that the training was not

enough to use¢he systenmcorrecty. The interviewees also discussed education

level as an essential factor to use the system. Participant 2 stated that the level of

education for users was not enough during and after implementing the system

AThe main pr adels em hdve macourayes
themselveso use the system. There was not enough training as
well as there is no encourage from top managento use
technologyp -108P2/KFH. Health professional).

Al t hi nkteroigk edecatipnsfor mow to use the system,
especially in balth educational orgasations such university
(74-75, P2/KFH. Health professional).

Many interviewees expressed low default trust and attitude in health professionals.
Interviewees statethatthey hada bad experience befomgith using the system in

the past, whichmakesusing the system natustable As interviewees expressed

low confidence users were frustratedith using the systemrlhe reasonshehind
thatarethe systenshutdown suddenly without any notes, so the users prefer to use
paperfiles rather than the systeim reduce the risk8elow a couple of quotations

that show the views about trust and attitude using the system.

AThere is no tr usthe systemshstidomp t he system as t
regularly which affect our work. Thatay we use the technology
behi nd p alp, €2/K-H. dealthlprbfessional).
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A S o oase which is risky, itan be during surgery for example
when we order laboratory test sometindess not cone through
the system anifl the system down. Sthat makeduge risks for
us. So, we have to use paper with the sysderwe do checklist
and notesbased on papein caseif there any issues the
sy st e 9, &4/KFH. 6lealth professional).

One ofthe most common factors catalogued under social factors was cultural.
Interviewees discussed cultural as a way of thinking and educating about using
technology. There are people in Saudi culture who do not like using technology.
According to intervieweegatients and health professionals were not accepting of
the system during implementatiomhus, participant 1 indicated the reason that
there were cultural issues because of the patients believe there is nm trust
technology. Moreover, they only acceptedescription on paper when they were

contacting with pharmacy while implementing the system.

A | think it i s 1 mp o nthe avaytof theo change the cultu
people thinking about technolayy ( 7 7, P2/ KFH. Heal t h
professional).

AThe cul t ureadentof gasente whovparefer using
paper prescriptions rather than using electronic. They did not
acceptany@ r e s cr i pa6,iPb/KFH.dHead Bf5T).

Further mor e, userso6 age c acestheeadoptomof her soci al fac
the systemDuring implementing the Medicadlus system, the IT trainers indicated

that older users including both adminisivatstaff as well as health professionals

needed to improve their skills to use the system more than younger users. However,

the IT trainerdound that seasoned health professionals found it difficult to switch

to the system.
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AThe main i1issues ares andaeenatisers who are ol d
familiar with using the technologyand he/sheis using the

papers for a long time. Thehinkwriting on paper is very easy

and gui cker t han u38,i PBACFH.t 1A e system. 0 (36
specialist).

Additionally, participant(5) indicated that the processing of using the system was

slow because of the usensho areold age health consultantsprefer using paper

rather than the system. Users, who were not agreed to use electronic medical

record, have limited skill and experiencedealing with technology. Many
interviewees r ep or taeebative hngpact muadoptingtlee a g e has
technology However, theyoung people can learn and impeawe skillsfast and

easyto use the technology.

Al think using the system can improve the workflow and reduce
it depended on the users. In facthink the main disadvantages
are the users. They are not familiar withing the technology,
especially with olchealth consultantsthe skills of how dealing
with technology and how to use the systama critical and
unfortunatelyis veryl o w. 36, P5&BH. IT specialist).

4.4.2.1.3 Organizational and administrativ&ctors

Interviewees had different reactions to their experiences of management strategy in

implementing the Medicgh | us syst em. | ndrganizationalvaede s 6 i deas of
administrative factors can be divided into three broad views. Interviewees believed

that thee was a strategic plan to adopting Medipolais; these plans were made to

put a policy of using the system as the first stage. This heldrive users to how

to use the system rather than using the pamek. Top management in the King

Fahad hospital gins the (JCI) as higguality management, which required

adopting medical record to the system.
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i T h e r apoligyafer using HIT as we should be approved by
international standard management communication and
informationand Joint Commission Internetnal (JCI) identifies,
measures, and shares best practices in quality patient
safety. One of the chapterin JCI included that we have to
adopt technology to geipproval All hospital functions have to
adoptthet e ¢ h n o | -85 R1/KBH. Kleadof IT).

In addition participant(2) reported that there was a planlittk 30 hospitals in the
same system and linkgga t i e ntbgetherwdthaoneaelectronic file. Then, the
Ministry of Health planned tdink with 60 hospitals over the countejectronical.
However the main challengaasthe organizationathange for botlilecisiors and
peoplein top managemenso there is no followip with theplans As one of the
manages said

AT her aprojxtdo link top 30 hospitals in Saudi Arabia
with 2 billion that included PCs and tlwere systemrlhe second
plan will be 60 hospitalto link with each other electronically.
The challenge washanging ministers whmodify the decision
of adopting the projeét (-108,B1/KFH. Head of IT).
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On the other hand, interviewavith the participant2 reportedthat there was rio
enough follow up with top management regarding adgghe system. There was
no doubt that there waschallenge withtop managemento approwe adopting the
Medical Rus systemproject Coordinatingwas a necessargtagefor top managers
in adoptng the system The below quotatiors shownthe point view.

fiThere is nd enough followup from top management to use
technol ogy -ti0aR2/KEHy Hedlth yrajessfodal).

Interviewees presented the second view by believing that senior management could
be an essential factor in adopting MediPals if they made clear policies and
procedures. For example, top management designed declaration forms, to ensure
privacy and security for using the system. Thus, the system helps senior
management control against any illegal use such as sharing ID or passwords.

AThe t op man auysdonmpeimentsthe Bystem by
helping us to develop policies and procedures for adopting
Medicalplus. We encourageisers and patients tase the
systemby asking their doctors to wate-prescriptononl| y . 0
(44-47, P1/KFH. Head of IT).

AANny us e gndor condsgidnal declaration form before

theyusethe systemThisableus to makesure thatthe systenms

very securewith high privacy. For example, #@ny user printed

p at i exihlettérdrom the system, by using the system we able

to find theuseend who access and when did the wuser
(79-82, P1/KFH. Head of IT).

The final view was thatewer resources wemipporting top management to adopt

the system. Interviewees expressed that the administrative difficulty in adopting the
system was itboth human and material resources. Interviewees approved that there
were not enough PCs and networking solutions. That is clear when the top
management encouraged both administrative staff and health professionals to

communicate only via emails rather thasing paperwork or fax.
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Al think the new minister support us to use t
step he did, making us communicate by email and not using

papers anymore. The new minister approaches to use health

information technology. | think the orientatios iight, but the

problem of the resources that we have are not enough to achieve

the vision to use the technology in health. For example, using e

miles in the hospitals between health professionals are not

accessible because we doe9%,not have enough PC
P1/KFH. Head of IT).

Furthermore, participant 4 agreed with participant 1 that the main challenge was not
having enough resources such as infrastructure while adopting the system. Thus, IT
and human resources are maplnud@cgyystsem.n adopting

A t hink ther e S t he i mi tation of resou
infrastructures. | have to mention that there is a good support

from IT department, they try to improve the system from time to

t i me -18, P4/KIFA. Health professional).

On the other &nd, Participant 2 disagreed with participant 4 and found that there
are more than 5000 users on the system and only five IT support staff, which is not
sufficient. In addition, IT staff have to run training programmes to support users
overloaded with work

AThe | T department is doing a good job includ
five people | think not enough to support more than 5000 users
i n t he h 5§, P2/KFE.Health ploféséional).

Additionally, central decisioimaking based on financial budget, whisirmade by

the senior management in MOH, has a negative factor for future IT development
projects. This made improving the system difficult. Interviewees mentioned an

exampleof this factor, which experimented when were ordered any computer

devices, or weless devices, which rejected from top management after a long time

of process decisiemaking.
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The reason behind that was in some cases; there are no enough budgets for
developing and central decisiomaking in MOH. Below the quotation illustrated
theview.

~

A | think al/l the hospitals budget t hat rel at e
health have to be central decisiomaking by MOH that

including the infrastructure, financial and resources. For

example, we made tender for ordering computers and wireless

devices; weaejected from top management because we do not

have enough budget-10% BWKFHl Bleadd | opment . 0 ( 98

of IT).

4.4.2.2 Theme two: the impacts of HIFelated EMRs on healtitare

Anothertheme, which was evidenglated to the effects of HIT, specifically EMRs

on health care. These impacts included cost, time, privacy, safety, efficiency,
procedure, and decisianaking. Many interviewees agreed that using the Medical
plus system had a positive impact on healthcargarsations. Interviewees
discussed the impact of Medigalus on administration. Firstly, participant 1
mentioned that the main advantage of the system was improving the stock of the
medicine as well as the demand. This benefit can help top managemaaite the
decisions fast and easy. Additionally, participant 1 pointed out that using the system
able to reduce cost and improve the work without using paperwork, which
decreases the risk of losing data. However, he discussed the main disadvantage
which the quality of the running the system because of equipment such as PCs
reported shutdowns sometimes without notice. Furthermore, participant (5) agreed
with the participant (1) about the positive impact on saving users time as well as
reducing the medicahistakes, especially at OPD. On the other hand, participant
(5) expressed that there was a high cost to implement the system in the early stage
which recoding as a negative impact on adopting the technology. Following

guotations describe the views.
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i T hmain benefit of using Medicalusis helpng us to control
dispensing of medicineslso, ithelps us to followup with the
st oc k-590P1/KFH8Head of IT).

Al t dma advastagesuchas less cost, fast and imprave

work without usingpaper. This W reduce the risk of losing

pati edath.sl@t 0 s highlighted t he mai n i ssues (
disadvantageswe do have the system shutdowowever, we

do not face t hat77,iP$/kFil.eHeadoféTyul arl y. o (74

filt is improved the health care, and thatients do not need to
spend more time to talk with a doctor expiagthe health
history. Moreover,| think the system will able to reduce the
cost of t r34,&5/Kkel.nTspecialigt)2 9

A | d o n o taretrigks ohuking thb &ystepibut | have to
highlighted that linking the system with other health
organisation will have positive impacts than negative and that
will help to improve the quality of health serves by saving time
and improving healtlcaref a s t -53) P3(KBH. IT specialist)

Al think, the system wil/l be able to reduce t
patients, as the doctors do not need to investigla¢ health

record by asking him/her about health history. Also, it will

reduce t he medi6cP&/KFHMT specialikte s o (74

AThere was a high cost to implementing the sy
stage which impactsthe King Fahad hospital budget

negatively 0 (44, P3/ KFH. I' T specialist).

Al t h i thek systemiraproves the efficiencyand health

performances.Moreover, both clinical staff and patients feel
trust and confidece of using the system. ¢72,1P2/KFH.
Health professional).

Secondly, many interviewees discussed a positive impact of Meelical on

patient safety. For example, participant (nsideed the idea that using the

system can improve the safety by reviewing the health history to find out any

allergies or any diseases. There is no doubt that

organizationsble to improve health safety.
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Participant (2) songly agreed that the systehasto link to a different health
organizationfor sharing healtldataamonghealth professionals to improve health
safety. Below quotients approved the views.

~

il think the system has improved the safety
well as improving accuy and availability of health
i nf or ma t44, P2AKFd. HéathJrofessional).

Al t hi nk tslhoebe knked with mtheh laospitals to
reduce the risks and share patientds data wil!/
s af et -y8, B2/KHH4Health professional).

Thirdly, someinterviewees discussed the idea that there was a positive impact of
Medicatplus on the health privacy. Intervieweststed thathey had no concern

about data privacy as théave ahigh standargbolicy, whichsecuret he pati ent 6s
data. However, participant (3) expressed low risk in privacy if there is high control

the access. Also, the interviewee the participant (2) discussed the diffecen

between using EHRs and traditionadper patientdile related tothe privacy

effectivenessin fact, using the Medicaplus is more secur¢han paper file as the

systems upported by passwor d alecthnidfi@ Thusg) access the pat
the interviewees stadethat they would no riskseportedin health privacy The

below quote encapsulates the opinion expressed by both health professionals as

well as administrate staff.

Al t hi nkhas roeffected/on theepmvacy think the top
managementcan put high standards and protocols for
integrating patients electronic filehe system with private and
publ i c h o-8Q P5tKEBH. I3 special(st]. 9

Aln my opinion using the wunification file as
the positive impact and will improve the healthcare in Saudi

Arabia. There are nolallenges to adopting thaand I think no

risk with privacy. Using the unification of the patient file will

reduce the risk of high cost. Mayhe the beginningwill highly

cost but | think later will save cost.think that will make a
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better statisticreporting controlling diseases and better health
care by the emdl (68, P4/KFH. Health professional).

AThere are no i mpacts on privacyo (45, P3/ KFH.

Al ot S up p o s eridks df osingbtlee systgntoue | think
there are low risks in the privacy especially if there asgood
controlto access h e sy s-58eRYKKH. IT dpécialist).

ANo, | do not think s-askthautlsei ng paper fil e wil/
system behind privacy. That because there are password and ID

| think using patients file based on paper able anytmgiew

the file with no confidential 6 -§36 P2/KFH. Health

professional).

Furthermore, participant (3expressed the impact of Medigals on the

accessibility of users. In his opinion, the main adagetof using the systemtise

ability to accesp a t i data taryvehere and anytim.a r t i ¢(3) pxpenende s

of using the system for different neeldlas beera positive experienceMoreover,

he approved thatsingthe systentantes ecur ed and abtobe t o patientds d
saval in case of losingr damagingFollowing quotations explain the view.

AThe positive of the whichsaviegn i s the accessibil
time for users and patients too. This is one of the rpasitive

impace of using the sy4RS/KFHIIA my opinion. o (46
specialist).

AThe adswacah segie making the information easy to

get by one click Using the system will also able us to save and

secure the data in case of losiagdamagingg he da-80a. o (29
P3/KFH. IT specialist).

The nterviewees showed that there wagositive reactiono their experiences of
using the system. For example, participant gtedthat the positivempact of
using the system on healthcaréadepaperlessAlso, both participants (4and Q)

agreed thatsing the system can reduce the time for both patients and clinical staff.
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Interviewees agreed that the systésnreducing the paperork and improving
communicatiortoo during treatmentsOne of he healthprofessionad said:

Al think the main a.dNgoatnstsavigpge i s t o be paperl es:
time for both patients and clinical staff, improving
communication bet w3lePd/KRHeHeath t ment s. 0 (30

professional).

Interviewees had same reactions to their experiences of using the shistzibh.
professionalsvho appreciated the systefound that the systemeducedthe errors
of non-clear handwritingThey agreed thatnderstandinghe diagnosis noteen the
systemis betterthanusingpaper.Also, theyapprovedhat the systemble tosolve
the problem of bad writingind fast thehealthservices. Alternatively, therewere
difficulty trusts with using the system as some time sthowvn In this caseusers
need to be usingaper thatcan be los or not rerecorded in the system
Furthermore, ntervieweal by the participant(5) gavean examplef his experience
using the system, there walkelaying that happened ding the system down
especiallywhen wasordering necessaryaboratoryresuls. Following quotations

show the view.

Al think wusing the system 1is much better t ha

Because it will able to solve the problem of bad handwriting. |
think using the system (337faster than using he

P4/KFH. Health professional).

Al think if t h, et cosllg betaeish dusingu t down
treatmentand we have to uggaperwork and thatcan facethe

impact of bad handwriting as well as doctoral mistakes. Also,

one of the impacts of the systdown will be losing paperand

delayingpat i ent 6 s | abor6h,tRY/KRH. ITesul ts. o (64

specialist).
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4.4.2.3 Theme three: the model of adoption EMRs

The majority of the intervieees hada negative experience seeking the model of
adoption Medicaplus. Participant (1) had the experieres head of IT to adopt the
Medical-plus. The proceswas drivenby different stages starting with introducing
the system for users and applysgveralcoursedor both IT staff and users. Then
the IT staffneeded tdbe approvedboth hardwareand softwareready to test the
system. Inthe beginning there were lots of challenges such as cultural and
familiarisation from using paper touseelectroni@ally. Additionally, participant (3)
mentioned that theneere no specifitheoretical modelsr stepshaveused

A Fily, své introduce the system for usemse give them

courses in suits time. We encourage users to lenamugh

training. Our policy that we have iencouragingall employees

to have enough trainingefore applyig for any vacation. After

that, we testhe systento approve all hardware should be ready

to implement the system. There is exxceptingfor a health
professional to use technology becawddahe cultural issues.

Some ofthe usersdo not accept theechnology because they

thought it is not the man task they -26ave to
P1/KFH. Head of IT).

ATher e spexificstep® or models to implementing the
system. Normally, we start to link pharmacy with all
departments. We encourage usergtescribefor all patients
throw the systemn my experience, avface&l somechallenges
with users whodid not accept th systemAfter thai we are
implementingin the laboratory. All departments are integrated
except radiology deptment which still usig paper and PACs
sy s t EHd) P3(KFH. IT specialist).
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A T hstaffs of IT giveus courses for how to use the system.
There is no shareddea and feedbackduring implementthe
Sy st e A2, ®4/KFR. Health professional).

ANor mal | y, folbwsaip vath the versder who is the
main work is tchelpto adoptthe system. Walwayssupportthe
system byegular maintenanceand fixing any technical issues
Wenormally supporthe system from small issues but the major
issues we have to contabke vendorfor more supporting. The
vendorsometime does not allow us to have full access to fix
and improe the systemMoreover | think the challenge for us,
we have toimprove the system by adding manedels and only

it has to bedone by cooperatingith the mainvende 017-22,
P5/KFH. IT specialist).
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4.5 Case StudyThree: Saudi German Hospital

45.1 Background

Saudi German Hospital AMadinah AFMunawara is private hospital. It started its
operations in 2003. The hospital is fourth one in its chain dilyigophisticated,
modern and fully operational hospitals in the MENA regitive Middle Eastand

North Africa), committed to providing the best possible medical services, fortified
by the highly qualified team of professional doctors, nurses and support staff in the
region, medical equipment and team of internationally renowned specialists define
the hospital. The entire spectrum of subspecialties is available under one roof.
Combined with internationally acclaimed advanced diagnostic facilities, Saudi
German Hospital'services and facilities are unparalleled in Madinah. With 184
beds,general hospatl complying with tie highest standards of medical heakineg

with latest technologies and spea@atl medical modern equipment. The hospital is

in Madinah outside the Haram area convenientigated on Prince Naif bin

Abdulaziz Road. The area is accddsito Muslimsandnon-Muslims.

The hospital aims at providing advanced healthcare at affordable prices primary,
secondary and tertiary healthcare facilities, ledls thanone roof with best HIS
technology. It works in collaboration with the largest hospital network in KSA that
is the SGHG Hospitals, biggest European, AmericanMiadile Eastuniversities.

The high demand makes the hospital work 24 hours especially in an emergency
department with the following facilities medication room#lso, it is
accommodated 15 persons suppoltetiighly qualified professional physicians.

The hospitals fully computesed with state of the art H.I.S (Hospital Information

System) providing fully automated services to patients,, staff the management.
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The main health system that adopted is called VEPRO. It is developed in the
headquarter in Pfungstadlose to Frankfurt, GermanWEPRO established in
1981, manufacturing of PACS and EMRs solutioiBPRO has specialised in the
requirements of hospitals and practices by offering complete IT solutions for all
medical areas such as radiology and cardilothe company had successfully
established a global reputation by positioning itself as an IT specialist, system

(VEPRO, 2010)

The system has offered several technical advantages. Firstly, the system is applying
the medical knowledge by usingiodern diagnosis and therapy. Secondly,
establishing effective and efficient information and communication technology to
improve the oprational and medical services (VEPRO, 20185ktly, Expansion of
medical education and training for improved quality caire in Saudi German

hospital

Furthermore Saudi German Hospital in Madinah has been using VERR®en

years. There was no specific adoption mobfleing used Moreover the IT
departmenstaff hasbeen improving the system with limited financiapport. On

the other handhe main challenge to adopt the VEPRQ@he users. The clinic staff

have less experience to use the technology, which metkatengingto adopt
technology with less experience and knowledge. The main reason to use VEPRO is
to deal with patients with less time waiting as well as séggavingpatients data.
Additionally, using VEPRChas to besuppored all time, but because of the high

cost of using technologythe Saudi German Hospital has be selfdevelop.
Interestedly, e system has linkedo all Saudi German Hospital branches

electronically which makeaealadvantages in the healthcare market.
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45.2 The interview results

4.5.2.1 Theme one: tle critical factors influencing the adoption of HiFrelated

EMRs

45.2.1.1 Technicalfactors
There was a positive result that participants were discussed the area behind

technical factas. First of all, participans described thetechnical factor with
variation pointviews. However most of the technicaparticipants agreedhat
VEPRO systemhad been challenged to adoph fact the intewviewees strongly
emphasied that therébe a goodIT infrastructureincluding both hardware and
software, whichreduced the challengé-urthermore the data shoed that the
currenthospitall T infrastucturemust beeligible before a new systemvasadopted.
Partidpant (1) kelieved that the tdmology is always cingeble and need to bep
today This should beperated within cuently available resources andyaipment
regarding solving the currenttechnical isues. The eqipment of the IT
infrastructuremeans thathe ability to updde the systemandfunctiors with current
innerresouces, such as networksgevers human,and PCs Paticipant (1) said:

AThe technol ®ghangingarnyd ol hardvihieig
notdesigned o accept the M8 WL/SIGE.dThnol ogy. 0 (32
Assistant Manager).

However,participant (2) pointed out that the mentIT storage datainfrastructure
is excellent and support the VEPRO systéims canbeable IT staff toconfirm to
be adoptedany newtechnology and keepingipdate and back ujpe curent health
datg aparticipant(2) executve reported:

AiSo,we can save more data as the technology imggovhere
is enough and excelleft infrastructurethat we do have at our
hospi t-a5 P2&GH. I3 Backup System Officer).
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fiHere in the Saudi German hospital, we have a digital machine
which links towhole hospital departmentvith CER system that
backup a}lD, PASGH.AT Backyp Bystem Officer).

Other intervewees explored another inésting tedinical facor, which is
integrating the system interha with all clinical depatmentsand exérnally with
other branchesPartidpant (1) mentoned that the systemtegrated well with other
branches to share healtha t i datawitld assingle file,by using ahighly advancd
tedhnology system.As a result the users able toceess anywherénternally and
externally within any Saudi German hospita}y one file number One of IT

assistant manager said:

AOur system is the advanced system which int e
branches which can b&ccessednywhere @-10, P1/SGH. IT
Assistant Manager).

AVEBRO has 37 models that integrated with@lut pat i ent 6s
services including lab -rays models and doctor models. The

system applies doctors to have all health record including
prescription diagnoses etc The system also reduces using

paperfi p a p ed0 (182),P1/SGH. IT Assistant Manager).

In addition, the result shows thdiet IT departmentlecided tadevelop the system
by the internal resources There vas no reliance on supplierBoutsourcing for
developng or update the system. The reason behind that is thecbgihihat affects

t h e h obugyget twhidhéqsiredimprovingtheirinternalresources

A Y evge can improve the system integratiobut we need to
have special integration systero devebp the current system
which can beextra cost from a vendor. Nowadays we are using
our toolsfor integratng the system with another system that we
develop in oudepartment 0 -18,1P&/SGH. IT Backup System
Officer).
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Additionally, theIT staff approvedtha the tehnical factor is not challengingo
integrate the systm with any other system side or ouside the orgarsation.
However, he songy agreed that it would be great tocorpaatethe health data
between other health orgasations if there is same technical equipment and

standardsFollowing quotationpoint out isanidea:

AThere 1 s nontcigfrfaitceulwiyt ht3bany new system. 0o (
P2/SGH. IT Backup System Officer).

Alf the system integtedto be only one system, it would ae
very gooddea Until now we do have two platforms systems for
health data record one based on the images system from
radiology department and health record files systamd they
ares e p ar a t4e, ®ASGH.3MBackup System Officer).

Furthermore, thé nt e r dataie shéwa that IT staffhad apositive impression
regarding IT securityAll the medicalmodels in the system are highly secured.
Thus it showeda positive confidencaising the system at all healServices
electronically. According tgarticipant (1) the system is highhguaranted by
several security tools to pert health information based dhe high priority of
pati ent 0s.ITSAsdiseart Managger mentonped

AAWe do have severadecuritytools to secure our data because
oft he system easy t el RWSGEISIE anywhereo (10
Assistant Manager).

Another participant expssed the same vievas a participant (1) when he
emphassed the importace of hospitalsecurity systento help thento ensurdulfil
the protection ofhealth data policyHe said

Al think it is important to secure paftts data and wéavean
excellen security system which redwscthe riskof losing data
or share with illegib | e u §1&14,s B4/SGH. Health
professional).
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The interviewees emphiged the importance to improve the HIT of the current
system. The data showed that the IT fsgaé workingtogetherto launch mobile
health services whiclis a postive step in adoption HIT future teoology. IT
assistant manager explained thisen he said

AThen we started twrysihhglesneotlebhy t he system by e
using different application tool. In future, we will launch mobile

health services. It wi || take one year to
(14-16, P1/SGH. IT Assistant Manager).

Lastly, the data showed that clear hospital infrastructure and policies are essential
to reduce any risk in case of system shutdown. The users haaekaork with
paperdfiles. It is approvedby top managershe maindocumentcan be usettased

on papelis prescription only. Interview datadicateda low risk ofthe systemin
casethe systenshutdown which happened five yesaga One health professional
explained that as:

AWe use VEPRO as the primary system, but i
system shutdown, weave to go back manually which means

using prescription by papenly. Thisdoes not often hagn as

last time happenedb e f or e fi ve -37eRBBGH. ago. 06 (35

Health professional).

45.2.1.2 Social factors

The collected data revealed that there is &ggagement on the part of the social
factor, take for examplehe older ageusersand the needs of training which
influence to adopt the system. The dskeows that the older generatioh health
professionalsavoidedusing clinical information systems asost of themstruggle
using paper filesbeside the systemConsequently, ame health professionals
mentioned that they had not undertaken any education programstfaddlt and
their applications in a medigaducationaknvironmentparticularly in auniversity

asmanager reported:
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ADuring group meet iwediscusesnissuas regul ar basi s
concerning the current system, we found that education is

critical and this one of the mostwarechallenges we are facing

with the health professiomabecausehey have not taken any

education programs at-33)P5iISGer sity in this area.
Administration staff).

Also, the data showthat theres differentskills andknowledge indealing withthe

current systemSubsequently, it iPecause of theariancei n t he wuser 6s age. The
interviewees emphasd that therdoe regular training and presentation to develop

u s eskills to deal withthe currentsystem As assistant manager stated:

AWe have two kinds of wusers which include pat
professionals we should give steps and teach them how to use

the systemThe age of useris making different for using the

systemwe make training for how to use the systenttiewhole

year we do everyday presentations to improve the user's

knowledgdooo (6%, 1/SGH. IT Assistant Manager).

45.2.1.3 Organizational anddministrative factors
The interviewees explained that, if a private healthcare @aifon hasto change

human resourcespolicy, it might have an adverge impact on the management
quality of project concerning HIT. This is because there are always policy
challenges from the MOH managemaesttategic perspective.Take Sudization
policy, for instance the MOH has established the policy of the replacement of
foreign workers with Saudi national in private sector. This bectngsenajority of
Saudisprefer to work in the government sectondthe number of nonemployees

has increased which makes the MOH push the private sector to be part of the
solution of nonempoyees.HIT project in Saudi German hospital has to deal with
this challenge, which required changing human inner resources.gdliégsistant
management explained:

AFor e xhagoyeldnmeent policyo give jobs only for Saudi
nationality is the challenge for the human resource which affects
our ti-B86PLBGH. Bl Assistant Manager).

181



Moreover,the hospitalhad terminated the contract with vendor after adopting
the system.Therefore, the hspital was dealing with inner resourcescdaver a

business need that wasn obstacle and administrative challengesspecially
limitation of IT humarresourcedor developing the current systedss IT assistant
manager stated:

fié Thevendor lefthe hospitakince then we had to improve the
system by our staff, that time the system il cover our
business needs and oldr health needs which increased day by
day, and that was extremely challengeable ¢13,21/SGH. IT
Assistant Manager).

i Wehave less human resources which make our work to
improvethe systemis er y s [-3d,W1/8GH(IB Assistant
Manager).

The data exposed that there veastrategicplan for integrating medical dataith
other branches, whichiequiredhaving samedatastructures and IT infrastructure
standardsIn particular, ensuring thequality of health information workflowis
neeckd to havecomplied withIT standardsand same policygriteria To integrate
the adoption of HIT between the private and public hospital, theregisested
agreement athe national level, which was includingsame strategic direction
regarding thelT infrastructure,system standard and health data specifications.
Interviewees point out that management plsimould be designetd set and define
the rules, policies and information specification whare needed to enable the
exchange of health data crossesh private and public sector. Furthermore, the
participants greeda b o ut g o weedsrdale adtian $o develofhe licies

of sharing health dat&egardingsharing health data withnother hospitalit is
requireddeciding ona community thammixes with different managergevek and

variousknowledge Following quotients clarified the ideas:
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A T h aesrlimited linked with us theublic hospital. However,
this link is without enougthealth data, and low standards
policies as we have the entirely different system for health
recor d s 3B P3SEH. blealthpréfessional).

AThe challenge for intstandaseds i ng the system is |
and regulation which should be controlled by MOH. We try to

ensure that we have high privacy so that why we have to get

permeation from our patients, and we thithis based on

pati ent 6 s-61yP3/§GH Health prgfesstonal).

4.5.2.2 Theme two: the impacts of HIFfelated EMRs on healtitare

Most of the participants agreed that HIT has a positive impact althbare in the
variousareas In particular, be interviewees data shows that theesa significant
a positiveimpact onthe accessibilityof using the systemin this case VEPRO

systemwas linked with all departmentst the hospital, whichimprove serving the
patients in rediime, whichwas bettethan requesting papeork. It is mentionedn

the following quotations:

AiWecan access it anywhere in thespitaland some cases, we
able to get access out of the hospit&ll0, P2/SGH. IT Backup
System Officer).

Al believe there is a positive I mpact of usi |

clearly, we havenanyaccess points for the system which aow
the health professidnBRAISGSH. 1To get the data. o (¢
Backup System Officer).

However, the interview with IT officer hagiven different point views regarding
allow health data to baccesible from another hospital. He determined that there
be arisk with linking the health dataith any other hospitals electronicallyhus,
the hospital has to control permissitm provide advancd health dataprivacy,
which securs healthcare data breachasd didnot makepatient data at riskThe
participantsagreed thalT accessibility has becomestrategic aim for the hospital

to reduce thepossibility of privacy of patient health datAs a result every user is
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required to holdanID and password to ensure the privacysingpatient dataFor

example, two executiveanges said:

Aln our hospital, we can give | imited access

to view the patient data if the patienpermit us For example,

the Xray images we can give a link to the user to see the images
online. There is no access!| a b s -68, PZ/SG61. IT Backup
System Officer).

AThe patients hol d asfulla@@esntamber ; this can gi ve

his/her health data fora | | hospital 6sll,departmentso (10
P3/SGH. Health professional).

Also, most the interviewees pointed @upositive impacthat could be gained from
the adoption of HITrelatedVEPRO systenon health careRegarding security and
confidentiality benefits, adhering to HIT policy can improve the privacy and
security ofp a t i leealth data by facilitating the user's ID and password during
workflow. As participants said:

A Iig very high secitly because | oy give specific people to

access.We have the reliable backup system with only using

his’/her ID numbes t o get al (L1-1% 249GHh hi st ory. o
IT Backup System Officer).

"The crash,shutdownand hacking are all examplef the risk
we cover that with dfierent solutions. For exampleye make
backup twice a day. We dave servers to cover any crash
during 30 mins transaction for backup(22-26, P2/SGH. IT
Backup System Officer).

Moreover,therewere positive impactsf usng the HITatdifferent levels internally
and externally. The results show that there wdmsghly secure system by using
several tools tensurehighp at i e n sebusity Thia twauld reduce a risk of
stolen data osharingwith not authorsed people. Also, the interviewees stated that
therewas a limitation of sharing data with external intuitions swashpartnership

organsationinsurancesMOH, and both public and private hospitals.
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The Saudi German hospitahade clear rules andregulatons for using HIT

application.The main reasonsehind thatvereto improve privacy concern. The IT

departmentdesignedforms agreement tallow how and who is going tase the
system as well atheir responsibility. Following is an example gqpiotation,which

illustrated the level of HIT impacts with similar point views:

AWe do have our storage system whi ch

secure data which means that we have no risk of losing the
dat a -5@, PZ/SGH1. IT Backup System Officer).

ABy usi ngmitétltfe datawleat we able to share for
improving the privacy there are rules for all users which be
legally for using the systeriWe are improving theystemwhich

will cover the agreement between users and the patients for any
data to access or shared. ¢48,3P1/SGH. IT Assistant
Manager).

AThe problem wil!/ be the equi pment to a

servers, PCs, regulation, anstandardsare entirely different
with public hospitals. | think will be very hard because they
should be same levels sgmally the IT infrastructure and
policies Whatl think is an excellenidea to share the health
data However | believethat it will have an adverg impact on
the business owngbut if we think about the patientd will
have positived (49-55, P1/SGH.IT Assistant Manager).

Consequently the governmental policyhad shown a negativeimpact on the
adoption of aHIT in severalcases. Fonstancethe saudlizatiorpolicy affectedIT
project, whichrequiredreplacingthe intenational workersavith Saudi national In
term of saudlization,the human resources departmdrad to deal with this
challengewhile was implemenéd the new system. Interviewe@ointed out that
any new policy alwgs affects their time andhaking IT projectsalways delay

finishing on time For example, one manager said:

AThe governmenpolicy to give jobs only for Saudi nationality
is the challenge for the human
(39-41, P1/SGH. IT Assistant Manager).
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The interviewees emphasd the importance teknow the impacts of HIT on the
health care before adoptedvith difference poird If senior management in the
hospital knewthe importarce of updating IT infrastructure befotaking the current
systemthe system can be linked all departmentswhich allowedto get the value
of using the system. Additionally, mgsarticipantsagreed lhat one of the principal
reasonsfor adopting thepolicy was facilitating integratbon with the different
systems This was becauseof controlling the drugs around all brancheblealth
professional said indicatdte opinion of the importance of system integration with
Saudi German Hospital branches

AWe do havea good infrastructurg the system is implemented
as the requirement to have the high infrastructure, which linked
with all hospital. ERP system helps to control the drugs around
al | br an49hP8/SGHOHe4ltH professional).

Thus integration has become a strategic abjecthe hospital t@etthe benefitof
VEPRO application. Results show tlzaty new system that can be integrated with
any otherhospita) needs to haveamehealth systeniT standard. However, at the
Saudi German Hospital isot integrated with other dspitals and sharing the
pat i ent dafa. Theemain redson behind that is to improve the levels of
security and privacyBothadministratve and health professionataff said:

AThe r i s lalargefdatdnveewsethg compressing system
which allows us to resize the images. Also of that, we support
web linked withanother hospitalby emai) we are carrying out

the importance of improving the level of health data security
Also, we support CD formages that can hand it to the
pat i e n-45sP2/6&GH. 1& Backup System Officer).

AThe drugs information system is
medicine that we will be implemented which reducerigie of

interference medicatigrand this system is ithe high level of

securityp €22, ®3/SGH. Health professional).
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There is agreed that HIT has positive impacts than negative. Participants mentioned
that the main positiveising HIT wasto improve patient safetyit also couldbe
reducingrestricts drugnteractions as well as determine the approprRégarding
patient safety, the participants agreed thatsystentould be given an alarm in the

case of dug interactions increase doge a health professional pointed out:

AFIirstly, | enmefitshamkincredsezl thenkevielnof b
patient safety; it helpto use the medicines the right way.
Al s o, it i's easy to accedls and able to get i

P3/SGH. Health professional).

Moreover, the interviewees reported that tharesignificant positive impactsf
accessibility olusingthe system. Theesult showshat the systerhasimprovedthe
availability of data on time electronicallfake satistical report§or example,by
using the system the time iilistrating the demandand supplies ofhe medicines
are reducedThus,top management makes their decision time efficiency and
effectiveness Furthermore, most of the interviewee pointed out the importance of
using the system to get the right information and stadisteportat the righttime,
which helps to plan and sharing thieealthcaremarket Consequently, sing the
system addsaluesregardingoperationalevel, by improving the ownershipata by
facilitating the workflow. Also, regardingadding business valuby using the
system participants agreed thgdtting statisti@l dataelectronically on timewas
improvedefficiency,work processperformanceand productivity. As one manager
said:

Al t hink, the system halmvingosi tive i mpacts esf¢g
medicinestatistics report including demand as well as supply

also the system can give us alarm if any medicines about to

expire. Also, the system provides low stock and high stock

me di c i n28sP3/8GH( Heélth professionalareger).
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AThi s wi |l | atientispafetyywdichtrddeces phe risk of
the mix upwi t h  any ot her(7BaR3iS6Hht 6 s data. o
Health professional).

AUsing the system wil/| contribute to i mprovin
be quicker which better than using paper. By using the system

will also help us to report medicines sales as well as

procurement and that link with allbmac hes i n Saudi Ger mano

(51-53, P3/SGH. Health professional).

~

Al think the main purpose of wusing HIT is to
cost by orgarsing patiend slata who are regularly visiting in

OPD; the system is called VEPRO which is linked with all

departments and units. The privacy is something important for

us, so we take permission forany acdegsat i ent 6% data. o (6

P3/SGH. Health professional)

On the other hand, the results show that tiaesa limited disadvantage of using
the HIT applications. The main disadvantage wesortedis the time loadingthe
systemsometime takeslonger to procesanyupdating In this case, the usehnsve
to work manually with paper files adding extra work time toeat patients.
Additionally, users stated that there would beany new system adopted or any
updatinghappeed during treatmentsit could affectp a t i téne tredtsentsand
increasingthe business cost to run the hospifBheseare sequences that the HIT
applicatiors have distrust from users so f@verall the major ofthe participants
agreed that HIT applications hasepositive impactather than negative impach
healthcareOnehedth professionasaid:

AThe di sadyvannnygn®on beingttimel@dingb e |
However rather than that the system has positive than negative
impace o n h e d40-41hP3/6@H. ldealth professional).
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4.5.2.3 Theme three: the model of adoption EMRs

The data showed that tis¢aff in health orgasation hada limited experience of
adopting HIT applicationsThis because most of the medical sta#fs preferusing
paper files rather thathe systemAlso, the limitation ofknowledgethat need to
how implementation HIT applicatisnaffected the issues behind accepting the
technology. So, having specific model plays a majority role in mattiagSaudi
German hospitadmoothly implementing the system detting theusers accepting
HIT applications.In fact, theresultshows that the orgamsation has used outscoring
to adopttechnology witln limited participationwith medical staff Further, the
communicatiorskills showa positive impagtand itis playing a significant role in
linking the administraive staff with medical staffregarding adoption and
developng thecurrentsystemif theyneed it One health professionakported:

Al n gener al , I t hi fokit is the IT mai n responsi bl e
department, but we give them the data. We are usually using

both old and new system together in case of an update. There is

good communication with IT department which improve and

creating n e-66, PB(5GH: Health profds€ionhal).
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4.6 Case Study Four:Mouwasat Hospital

4.6.1 Background

This private hospital is located on theainairport road in Madinahlt is designed

the highest quality of standardsgardingbuildings and facilities and distinguished

by the 17,000 square meters area that the medical complex built. The hospital
covers the following medical spedigs 120 inp a t | @patitp distributed over
various patient rooms, including single and deutdoms, in addition to the luxury
suites 2%utpatientclinic. The hospital has a comprehensive and modern radiology
department, including Xay, CT, and MRI. In additignscanning devices,
ultrasound, andolour ultrasound and osteoporosis measuring. Urie department
provides independent services to referred cases from other hospitals and medical
centes in the area, as it is one of the best in Medina. Complete line of laboratory
system (Clinical Chemistry, Hematology, histopathology and blood digeases
Although, medical laboratory department, which idaage department that offers
services to hospital's outpatient clinics and internal departmé&hts. hospital
provides services related to medical analysis independently to cases transferred
from otherhospitals and clinics. Mouwasat Hospital in Medina provides various
medical programs that aim to offer quality services to its clients. Experienced and
highly skilled consultants visit the hospital regularly from many international and

regional medical istitutions.
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Mouwasat Hospital in Madinah us@ld1So by Ciscoand iISOFTas the core system

of EMRs three months. There was no adoption model used. IT department staff has
been improving the systeno meet the financial department needs. The main
challenge to implement the HIS is the users. The @isiaff hadess experiencm

usingthe technology, which made challenging to adopt technology with limited

skills and knowledge. However, the main reason to use HISisto degwith i ent s 0
heath needs with less time and improving secpra t i @ata.iThe BIIS system

has to be supported by headquafi®ouwasat Hospital ibamman) to help the IT
department to develop the knowledge. It is ndtet the system has been linked

with all MouwasatHospital branches, which indicated a positive advantage in the

private healthcare markéEsc, 2018)

4.6.2 The interview results

4.6.2.1 Theme one: the critical factors influencing the adoption of Hifelated

EMRs

46.2.1.1 Technicalfactors
The data shoed that the new HIS system adopted three months by supporting

internally and externally IT teamd.he participantsshoweddifferencesin their
opinions including the function of the system, networking, IT infrastructure and
backup system. For example, the majority of the participadtsatedthat the new
HIS system made a significant change procesdieglth care servicesThe IT
departmenhadto implementthe systen to be papdess whichis the mainpurpose
of implementing the systeni\dditionally, the participants approved that the system
transferredall healthcaredatato be systematic thatequired designedelectronic

patients file As one manager said:
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A N owe fully use HIS, we were-engineering the processto

be paperless fully snowlasethant i c . Al | patientds
the systemwe systematiovork n o wa d a(d446 B2/MH.

Administration staff).

Furthermore, the participants explained that haid/ the systemimplementand
how did technically challenging taleal with limited internal IT recoursesThe
result shows that there was an excellent techrsc@lport especially fronthe
headjuarter, whichreducesthe risks oferrors In general, the newnodels under
HIS systemhad well implemened especially theinsurancemodel This model
reduced the timeto get approval from insurance companigsd improving
communicatiorelectronic It is indicated that the ma@m to implementthe system
wasreducingcost and time wastingvhichwasreported below

AThe new systenpahtelepnstfadasiéhestdroat alse ¢ k
she hado gd insuranceapprovab (13 P3/ MH. Administration

staff).

AThe new system i sonneceng withthel t he ti me ¢t o

insurance cmpany to get approval . o (11 P4/ MH. Cl i
staff).

ARnThe old system was not l' i nked with | aborato
pharmacy department etco (29 P3/ MH. Admini stration

staff).

Regarding IT infrastructure, the participants agreed that HIS systenbde
adopted withan excellen IT infrastructureincluding networking system, servers,
and PCs. The hp#al had highlT standards, whichvas able to adopt # new
system with no ITrisks Furthermoreall IT infrastructuresvere supported bytop
managemet, which facilitated the stage of adopting the new system. The

participants stated that theveas no shutdown or crash in the system has been

reported.
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A We have alhinfrastructere the tog management

suppors us with new equipment such as new printand PCs

which was es sent i al for 2880k P2/Mid.w system. 0O (
Administration staff).

A We o hdive HIS system which includdgferent functional,
one of thefirst technicalimprovemenis linkedwith insurance
companis systematic.This system is beneficial to order the
bills. We can share the bills easy witlsurance companiesnd
send tothem We use that system now for few months without
any i s-9 Blav0AdnirEistration staff).

The interviewees showek that they were externally challengedto transfer from
paper files tde electronicln particular themedical record departmesitaff hadto
backup all paper files to theew system, whichaffected time implementig the
new system. The hospital stilsesboth patienfiles based orpaper anclectronic
files. Interestedly, participants found thabrking with both patient fildbased on
paper and systematis duplicating the work during treatmemtghich wastingtime,
especially withregular patientsFurthermore, theausers especially clinicadtaffs
preferusing the paper file in some cases rather tharsystenspecificallyin case
the system shutown. As the following quotati@reported:

AThe challenge to use thetonew system is the t
implement it. We deal with both now papers and the syfdtsn
i n our de p-alrPi/NMie Administratiorlstaff).

AThe system has been BbBfeadssdurng us extra time wkt
time during treatmentso (11 P4/ MH. Clinical st

AUNt i | N ooivseavany issoes or problems regarding

using the new system because we do have a high technology for

a backup system. There is shut down sometime bpitepared

us with it and we al ways5bh7’7notified by | T depa
P1/MH. Administration staff).
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4.6.2.1.2 Social factors
There were several socifdctors, whichwere reported from interviewees. Take

communication channelfor instancethe IT department staff connectgdquently

with the headquarterto improve knowledge regardingmplementing HIS
applications.In addition, the participants agreed that the importance of having
consultantsThus,therewasa limitation of knowledgeable staifi somestagesiT

staff improvedboth internationaland organgational leves knowledge The result
showed that obtaining the services of IT consultants was a significant on looking at
what value will get from adopting HIS and assess how the hospital is operating
HIS. Moreover, he interviewesrevealed that thereavetwo main communication
approachesfirstly IT vendor, which waghe main resourcetapped into by the
hospital to understand how to use the system and how to solve the regular IT issues.
The vendor give information about any updating arhy up gradingin the IT
market. Secondly,IT departnent communicatedwith top management tallow
getting membership for attending conferences, or site visits to some leading
international hospitaJsand having some courseéss shownin following quotation:

AAs | T department, w dealaswite thee he mai n
implementing the new HIS system, we trained at the main

branch about everything related to the new system and we

support with the vendor for any difficulty. If we necessary to

deal any issuesr to improveour skills from any outsourcing

sud as conferences and international hospitale can contact

thema ny t i 3285, R5/MK. IT manager).

Furthermore training was one of the significant social factorghat influence to
adopt the new HIS system. IT departmstaiff trainedin headquartefor practsing

and learing to howto solveanyproblem while implementing the new system.
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Thus, The IT departmenstaff has beeninternally training sourceto train and
teachng at how to usethe systenfor all employeego ensure using ghsystem in
the right way which able the gangation to get the benefitfhe marticipans also
highlighted some knowledge thbarrierto dealwith using thesystem thais the
low level of Englishlanguagesome users havas the system only run by one
language. As one diemanages said:

AThe dgsysaetfeaowr regi stration, health report, bil
we give about three miaths training tohow touse the system
before fully i mp | e me(hltl2 dP2/MH. Administration

staff).

AThe pr i mar gthedystemind&mglse, and ae have
somestaffs whohavea |l ow | evel (26f P2/HH.gl i sh. 0
Administration staff).

4.6.2.1.3 Organizational anddministrative factors

The data showed that the hospifairposedsome positive resultselated to
Organizational anddministrative factorsin particular, the participants agreed that
the top managemeriiad clear strategic planrelated to HIT applicatian The
participantsapprovedthat the top managemewbnsciouslythe importance of
having health information systetaimprove the worow as well assupporting to
achievetop management goals. Th@an was to trainusers correctly before
implementing the new systerwhich reducingadministratve errors in the future.
This draws the attention ohow much isessentialto have a plan before
implementing and reaing any new systemAs one manager said:

AOQur top management has apparently planned th
us, and we had more than three months training before we

implement the systerMoreover] t hi nk that -enough time. o0 (25
26, P3/MH. Administration staff).
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Moreover, the participard agreedthat they weresupporéd by top management
while adopting the HIS system. The top management was engguiaily training
based on theew system to ensure thakere wadlexibility training time. The users
could choose theisuits traimng time with IT department without extra working
hours. The participas also supported with fully 'Bquipment, whiclwas always
ready for anyupdating. As one participaparaphras¢hat by saying

i We h av e support feoin the topt management, the CEO
gives us flexibility training time and supporting us witbw
equipment such as new printers which is essefdiathe new
sy st e#d) P1(VHOAdministration staff).

As mentioned above the communicationfactor is a major factor in the
implementationof the new systemThe interviewees approved that thevere
various options to communicate with outsourcing. Thesers, especially in the
financial department, wengsingan emailto cantactthe insurance company rather
than the HISsystem, whichsome timewas not electronicallylinked. The IT
departmenstaffs regularly meetwith users taget their feedback tamprove the
level ofp a t | safety thathe businessequired Financial modefor instancejf
there errors or part of thmodelneed to be immved such asterfacingerrors the
IT developers and users met up regyléw improvetheerrors As reported below:

AAs t he f i namweimmoved thegysderbutmeen t |
necessary to dany change we easy to communicate with IT
department we can contact IT department We frequently
communicate with insurance companies by email, andcinee

now more systematic (4D¥2, RIAMHNgG t he
Administration staff).

Furthermore, the data show that the new system has improvedatiais

administrativeand clinicalactions related taorkflow processes.

196

new

systemo



Top managemenn the hospitalhas been dealing with the old system for years
without improvingof the workflow process. Intervieweegreedthoseworkflows

such as lab results,-ray results, andliagnosereportsimproved withthe new
system The new system has also reduced administration errors such as electronic
healthinsurance approval and printing the diagnostic report. The participants noted
thatthe new systenrecoveredhe workflow processe® developany complicated

or complcatedprocess for both workfle administration and clinicaF-ollowing

guotations can beighlightedthe point view:

Aln my opinion, the sysddeditohas | mproved
spendto get lab resultsNow we areautomatially linkedto the

new systenlhe system has reduced administration errors. The

systemalsois entirely liked with all departmesin the hospital,

which makes easy access for staff. We are not linked with other

hospitals, so the outpatients have to oplea new file with us

even i f has another @23BBIMWIi t h any ot her
Administration staff).

AThe system has reduced administration
entirely linked with all departmestn the hospital which makes
easy access for dtaf . @10 R3/81l@. Administration staff).

A A the clinical staff, we found that the new system is better
especially during dealing with multaskslinked withall part in

the hospital which makesasyto access for clinical staffs during
treat (@226 PA/MH. clinical staff).

4.6.2.2 Theme two: the impacts of HIfelated EMRs on healtitare

The interviewees emphasd the impacts of using the new systenmgdrnally and
externallylevel. The data showed that the process of using HIS applicatiores has
positive impacto n  p at i e nas@sults ®famproving ehgrocess services
communication withinsurancecompanies.The participants ated that the new

system reducedost and time to get the insurance compaamgsoval
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This was explained by or the managers when he said:

~

il t hink, it has a positive i mpact on patien
approving from the insurance company the new system has

improved the time to pparethis. The system is reducing cost

as wel |l as 42, Rli¢gMHi Aministrationataff]. 4 0

Also, both administration and clinical staff showed that there was a positive
agreement of using HIS system relatexd improving productivity as wellas

redwing treatment timefficiency.

However, in one word alone, both usensd patientgeportedthat they feel the
difference with the new systerthere are better services with less waitirtgne
especially while getting an approval letter from insurance companies. The new
system camalso help to speed upnealth serviceseffectively and efficienly to
improvep at i e n Eswingdhatrpatients information ready on time and only
be entered oncmr immediately accessible by authse clinical staff can do this
Following quotations stated the point views:

AThe system heffect which improves the
productivity and saves ould time with more eff
P1/MH. Administration staff

A | t hi n lksysténhis bettee than befork.is improved
patiend sare savingtime; we do not need to add health data
agai n. I n my opinion, the system 1is saving

P2/MH. Administration staff).

AThe advantage of using the new syststop using paper

anymore,which is going to reduce cost as well as to time.

Moreover,| believethatthe system has B®sitive i mpacts. 0
P1/MH. Administration staff).

AThis system has made a significant change by
easier; this system also reduces time louthink the system

reducedany errors that were in the past. In the beginning, after

insulated, the system wasanydifficulties, but now the system

is el ement a-9 Bp2/MH.Admirsseation st4ff6
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Furthermore, lie data showed thahe new system reducetie risks and errors.
Since the system adoption, it wagreedthat there was no risks or errdrad been

recorded An interesting fagttherewas a second plarsetin case of any risks or
errors if the system shutdown. The majority of participants agreed thatwbese
no risksor errors werereportedsince the systenimplementation This gives a
positive indication of the adoption of the neystem, where most orgaations

fear the adoption of EMRs applicatiorcollowing quotation explained the

statement:

ANOt real l vy, there were no core errors have |
P2/MH. Administration staff).

Al think the nMoweoveryt bas erisks er c |l ear .

Il ssues as the new systlB8R3/MHas reduced the risk:
Administration staff).

AThere are no muc hmuahtoacanygatian, but it needs
There is no risk for any shutdown. We have the second plan

whichis usingthe paper temporargnd reenter it on the system

agai n-220P2/MR. Administration staff).

Another participant specified the importance wding HIS which presented
reducingthe long andcomplicated process to géte benefit of using the new
system This also indicated that the top managemertewedthe systembefore
decidingto adopt it when he stated:

Aln my opinion, there was a | ong process to
insurance approval we contact witivo or more departmestto

get approval. However, the nesystem has improved the

process and redudet. It is now starting to be fully systematic

as we pl anned wel | -23b eI/MH: e adoptedo (21
Administration staff).

Al n my opinion, the systdsto has i mproved the 1t
get lab results as automatilty linked by the new systerfihe

system has reduced administration errors. The system is entirely

liked with all departmentsin the hospital, whichmakes easy

access for staff. We do not linlith other hospitals, so the
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outpatients have to open the new file with us even if has another
file with any -41t RB#MH. Atinunisgpational . 0 ( 37
staff).

Additionally, the participants agreed that the all departments have been linked
electroncally to reduce the use qfapework. This is indicated thathe system
reducedemployeesprocessingtime. The new system has shown that theeze
high-security standards and h e p a t icenfider@iaity beteerttran the old
system.The resultsapprovedthat the proceduresogaccessonly by permeation

form that must be signed by a different department as an administrative rule to
allow users to use the systdegally. Following quotation reported that:

ANow the new system was | inked entirely to a
which save ourttime and patient's timéoo. 0 -323P3/MH.
Administration staff).

AThe new system is highly secure than old one,
us has l'i mited acces® PIMH patientds data. o (
Administration staff).

On the other handtleer interviewees expted another interesting theme related to

the disadvantages of adopting the neystem, whichwill be discussed The

intervieweesagreedthat there were no singteatters relatingo the confidentiality

or privacy has been reportedHowever, manyadministrativeand clinical staffs

concerned about the possibility that patientsod pr
revealed@ someone who cdre stolen orusedin anunauthorisedvay for differen

reasons.One participant within the fancial departm& declared thathe is

apprehensiva b o u t the fact t hat It is possible to acce
outside the hospital, especially if the system integrated with other hospitalss, This

of coursecanbea better clinic and savingeatments timéut can lead tdinancial

dataprivacyinriskss u ¢ h a s dafa@dt andoadged s
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Therefore these datacan be stolen, and external people cpethe access to
confidential data. Due to the consequence of this theme, privacy issues related to
EMRs adoption mentioned further below

A N o, nd thirk that able to happen. Because si@uldcare

about our confidentialityprivacy andp at i ent 6 s rights is part of
our job, I think another hospital cannot be able to integrate

ei t h e-d47, BL/MH.Adninistration staff).

AThe challenge to use the new system is the t
implement it. We deal with both now papers and the system in
our department . We are not optimistic to sha

data with other orgarmsations because ahe confidential and
pr i v@GeElg B2/MH. Administration staff).

AAs you Know, any new system is very challe
beginning as users are not used to dealing withlowever,by

the time | think the system is going to be easy to use after a

perio d . 0-22 PL/®IH. Administration staff).

Al do not think there are any positive iIimpact
any other hospital, in financidével it canbe the disadvantage,

but for clinical data, it is going to be on the health

prof essi on.aWhétsl thidkeis igad tonshare the

clinical data with other hospital but need to be confidentially

and s e c-62% RLAMH. A@irgstration staff).

4.6.2.3 Theme three: thanodel of adoption EMRs

The implementation of the new system was structured withralewvein stages. It
startedwith IT strategc planning for allinfrastructureghat influenceto adopt the

HIS system. The IT department designed implementing the most relevant functions
across the entire hospital. Furthpilpting additional functions irsingle wards to

test them continued thiand got feedback from stafthat were working on the

selected wards. This helpéalimprove makingany changes in light of results and

advanceachievedn utilising the framework.

201



Moreover by choosing words fothe pilot trial of the new functions, they could
dissect how the framework functioned in various situations: inpatients, outpatients,
and emergencyard. The following guotationshowthe main step to adopt the
new system:

AWe trained about how the system before to implement that

from IT department. If we need more haking the systenwe

can contact ITdepartmentas they are a great support for us.

For an update, we get training from our vendor as well. We

cannot improve th system by our self, so we shocdmtactIT

to requestany change that we want to make it on the system. We

swap to the new system in one month, but we did three months
training, and I t hi30 kP1/MiH.a s enough. o (25
Administration staff).

A | t hre nmskno risk @n be found, the privacy for us is

something important, and | believe that we do not see that as a

huge risk because all staff members have their IDs and
passwords to ac3®dMMHe Admisistratien vy . 0 ( 3 3

staff).
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4.7 Cross-caseanalyss

The final step ofthe data analysis chapter is therosscase analysis, which
identified common findngs across the four hospital©verall results were
organsed into tableswhich classifiedthe relationshipsnto three themes, along
with a description ofthe overall situation.Eachcase study providedignificant
results that need to be compared. The remainder oftrtb&scase analysis is
organsed into three themegdnfluencingcritical factors, impactsand the model of

adoption of HIFrelated EMRs.

The crosscase analysis was applied afterdepthanalysisof the four compiled
case studiesTwenty participants were involg andtranscriptsof their interviews
were recordedThe analytic process was similar to individual case anallydisat
data from these sources were again groupéeal themes related tthe research
guestions Common themesoncerningthese questits were identifiedcompared

to the primary results of the discussip@and will answer theresearchquestions
below in the next chapterResearcher consensus about the answers tbellogy
guestions was achieved through repeated suggbditcussion and reviewing of the
primary dataThe main research questicar®

RQ1. What are the critical factors influencing thedoption of HIT-related
EHRs/EMRs in healthcare organisations?

RQ2. What are the key issues, impacts, and challenges in the implementation of
EHRsEMRs? Does the current Saudi healthcare system enable the integration
of EHRs/EMRsbetween private and publicospitals?

RQ3. How areEHR/EMR systems adopted by different health organisations and

what are their main impacts?
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4.7.1 Theme one: the critical factors influencing the adoption of HIFrelated

EMRs

4.7.1.1 Technicalfactors

The results show that thei®an interesing differernce between private and public
hospitas regarding IT infrastructure. Bot®hud and King Fahad hospitailvere
built before IT was involved in health care services. Thebespitals were
redesigned to meh the neesl of IT infrastructure such asnew networking
systens, serversand the new department calleehBalth. Most of the participants
in both hospitals agreed that the IT infrastructeifected the adoption of HIT
related EMRs. The results also shalvthat both hospitals had experienced
shutdowrs of the system during treatment for several reas®age updating the
system for example there wasa requiredshut downfor updating. Thisndicates
thatthere areexperiencesand skillsthat arenecessaryo deal with IT challenge
Also, both public hospitals show that thesere old PCs,less networkingand a
fewer numberof PCs whichaffect adopton of the HIT applications. ThMedicat
Plus systemindicates that overload also affeced the system making it aslow

processThis needs to be comparedth private hospitals

On the other handthe technicalfactors findings at the Saudi German and
Mouwasat hospitalssuggestthat there were positive result&irstly, the IT
infrastructures in both private hospitals advancedwith no recordof any IT
problems. Theparticipantsfor both hospitalsagreed that the hospitalasdesigned
to accept the future of high technologyand thatall serversvereup to date anthe
PCs were new. Furthermore,the participants believed there was enough IT
equipmentwhich made the adopted systemcceedSecondly both hospitals re

engineeredheir IT processswith different models to reduce papese
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However the Saudi Germahospitalhas been using ITechnologysincethe early
2000s.This means that it hasuchmoreexperiencausingtechnologyin healthcare
more than any hospital ithe Madinahregion The hospitalis in the process of
adopting mobile health services toadd to this technology. Lastly the IT
infrastructure and equipment both hospitals weralways supportedby top
managementwhich means that the top management understood the imp@dan

IT in the healthcare sector.

4.7.1.2 Social factors

There are many similarities and differences in particigaogsnions relatd to
social factors in all hospitatases Take cultue for instance most of the
participantsagreed thatisers dealing wittdIT applications irhealthcaregrefered
paper files Thus,therewere negativesocial factors thatrelatedto adoping such
HIT applications. Moreover, allintervieweesaccepted usingechnologyon a
different level, whichdependedn the age of the users. Most interviewees stated
that older generations did not accepttechnologylike the younger generatios,
which may be solved byraining and educatingthem. This highlighted other
essentialsub socialfactors, including training and education adecisve factors,
confirming that all intervieweesneed to have an attitude learn andeducate a

significantfactorin adoptingHIT applicationssuccessfully

On the other hangbrivacyis a factor thatvorriesboth private and public hospitals
Most public hospitals agreed that privacy isa concern and thehospitals
interestingly careaboutp a t i data.tHdveevermostof the userswerein public
hospitas; they thought that thererere no issueswith privacy if the systenwas
integratedwith armother hospitalMoreover in private hospitals the views were

differert.
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Most of the interviewees frorthe private hospitaldid not agreewith sharing or
integratingthe system witharnother hospital. Theeasonbehind that is privagy
especiallyof financialdata.lt seems that thgrivate hospitalsweremore concered

aboutprivacy than public hospitals

4.7.1.3 Organizational andadministrative factors

Severaladministrativefactors of all hospitalswere asked about in thaterviews
had shown an interested resullost of the interviewees in the publibospitals
highlighted that therewere long andcomplex proceduresregardingdecisionto
malke any HIT application improvemenHowever the private hospitalsindicated
different views; the intervieweespositively reactedto decisionmaking from top
management for anyequirementieead in the HIT applications. Alparticipants
agreedthatthere waso doubtthatHIT application improved communication with
all management levels. Most tife interviews found that the inneecoursessuch
ashuman,financial and IT equipmenivere the main factors under tambrellaof
organsation and administraton that play anessentialrole in adoptng the HIT
application. The results across the four cases presented the rdasodIT
applicationfrom administrationviewpoints which was to improve the workflow
processand reengineer thgrocessthus redugng administratve errors However,
the Saudlizationpolicy wasa concern in Saudi Germdrospital, whichaffecs the

managemenle ofadoptng HIT application.

In summary most managers have positive bislithatusing the HIT applicatiofor
accurate statistids fast and efficienandimproves management qualitespecially
in the levels of controlling and making decisioii$ie following table presentsa
summary of the critical factors influencing the adoption of ###Tated EMRs

acrosghe four cases.
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Hospitals Participants The critical factors influencing the adoption of Hidlated EMRs
Technical factors Social factors Organizational and administrative
factors
Ohud Hospital| P5/OH Clinical Staff 1 Saving time for both patient Using handwriting is based on 91 Transferring patients between
case study and clinic staff. the cultural hospitals fast.
1 Some medicines are not Having workshops from time to 1 Improving the safety and the
available in the system. time to develop skills. services, especially in an
1 The system shut down Having support from IT emergency.
sometimes. department.
1 Using paper is difficult to read
handwriting for some of the
clinical staff.
P4/OH. Administration 1 The systenis more widely IT needs more support to help 1 Have a list of evaluation, by
staff complicated and not narrow. implement the technology. using the system will help top
1 There is some information tha The main motivation to use management to see and raga
not enough in the system. system is to reduce difficulty in the performance.
9 Low IT infrastructure. dealing with old file paper. 1 Have strategic that based on
1 No enough infrastructure, ther Key issues are the users; the privacy and policy
was some old PCs in some users do not fill the entire gap in 1 The head of the hospital targetin
departments affecting the use the system. to be less paper.
of the system. Have strategic that based on 1 The policy and financial are
privacy and policy. challenging during implementing
The head ofhe hospital targeting EMRs, changing the policy in
the use of less paper. public sector is taking too long.
The policy and financial are i It adoptsa long time to approve

challenging during implementing
EMRs, changing the policy in
public sector is taking too long.

from top management and
sometimes needs to contact with
Ministry of health to get
approval.
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Hospitals

Participants

The critical factors influencing the adoption of Hidlated EMRs

Technical factors

Social factors

Organizational and administrative
factors

P2/OH. IT specialist

1 The system sometimes shut
down for tenmints, so then
effect for the trust users to usq
technology

The training for T developers is
not enough. Which makes it
difficult for supporting the users
Contact with main vendor
AfBal samd who a
there any issues.

P1/OH. Head of the E
health department.

1 There was low infrastructural
support such as new servers
and networking there is only
one server that we have the
problem which shut down

1 Ohudhospital is ancient,
rebuilding which able us to
implement the system it still
uses the paperwork

1 Keyissues are the users who
not able to accept the system.

1 Load of uses with less
network system and IT
infrastructure

The training and educatimf the
clinical staff monthly.

Some issues regarding users ar
attitude some of the users do ng
accept the technology.

Have the problem with the old
age health consultant who istn
adjusting itto the system.

The culture is one important tha|
accepts technology and users
who will able to adjust
technology.

Old users such as old clinical
staff who not educated to use
technology, will not accept
OASIS.

Have a low number of employeg
in the Ehealth department, and
that can challenge to adopt the
technology

The hospital uses less paper filg
in future.

The plan is using the system
especially for ordering medicine

by online and linking all patient

1  Online ordering medicine and
improving control cost and
demand.

1 Ministry of health to control the
budget easily by using-E
prescription.

I Saving time and reducing the ris
of damaging the file

9 Using the system will able us to
have accurate statistics fast and
efficient.

1 To have a low number of
employees in the{fealth
department challenge to adopt tf
technology.
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Hospitals Participants The critical factors influencing the adoption of Hidlated EMRs
Technical factors Social factors Organizational and administrative
factors
data electronic this is will
improvecontrol cost and
demand.
1 To help Ministry of health to
manage the budgeffieiently.
1 To save time and reducing the
risk of damaging the file.
1 To have accurate statistics fast
and efficient.
P3/OH. IT specialist 1 IT staff has less experience, 1 There is no problem with
training, and employees. financial or technology the
1 Inthe emergency would be the problem is the
risk to use technology.
1 Most of the clinical staff are not
interested in the technology
especiallyOASIS because it is
overly loud.
1 The young generation is
accepting the technology more
than old users.
P1/KFH. Head of IT 1 Very weak infrastructure 1 Users prefer using paper as par 1 To be certified (JCI)
King Fahad 1 OldPCs and less networking of the constructive trust. 1 To improve thecommunication
hospital § Limitation of the number PCs between all levels of manageme
1 There is schooled maintenan 1 Best quality management to adg
to improve the PCs and th the technology.
system. 1 To plan integrate health data wit
1 Overload affect the system |{ other public hospitals.
be slow 1 There is often management

change which affects adopt the
technology.
1 Top management is playing
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Hospitals

Participants

The critical factors influencing the adoption of Hidlated EMRs

Technical factors

Social factors

Organizational and administrative
factors

important rule to ensure having
clear privacy and policy to use
the system.

1 There were limited human and
material resources during
implemented the system.

1 Issues with Central decision

making.
P3/KFH. IT specialist 1 The networking in the hospitq 1 The mainsub factoiis the age of
is very old user6s ol d use
1 ThePCs are very old the technology.
9 There are no issues with | 1 To prefer paper file as easier to
infrastructure write and share.
1 The system is very sloy
processing.
P4/KFH. Health 1 The system shut dow 1 1 There were limited resources
professional regularly including IT infrastructures and
1 Accessibility in the hospital i human.
very limited
1 There is need to use paperwd
in the emergency department,
1 There is no enough I
equipment.
P5/KFH. IT specialist 1 Most of the PCs are very old 9 Old users such as old health
1 The IT infrastructure in thg professional arpreferred using
hospital is fragile. paper.
1 The system is very sloy 1 To have better skills to use the
processing. system
P2/KFH Health 1 There are no IT Issues relat There is limited training 1 No enough follow up with top

professional.

to the surgery department.

= =

Top management less supporte

management during
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Hospitals

Participants

The critical factors influencing the adoption of Hidlated EMRs

Technical factors

Social factors

Organizational and administrative
factors

 The main issues with th There was not enough educatio implementing and improving the
system are in the OPD. for how to use technology. system.

1 Access is challenging t No trust of using the technology
interlay and externally. because the system shut down 1 There were enough IT resource

1 The system is less trustab sometime. 1 There was noreugh IT support
because of IT issues. Low attitude to use the system & and low IT human resources.

1 There is no enough acce users prefer to use paper behin
point for the system. the system.

1 Interfaces of the system is ve Cultural factor is played a
complicated significant impact.

Saudi Germar| P1/SGH. IT Assistan 1 The hardware was not design To teach users how to deal with 1 Therewas an external policy thai
Hospital Manager to accepted new technology. the system and improving the effect of adopting the technology

1 The system has linked with & skills. which saudlization.
departments the system linkg The age of users is making 1 To improve communication with
with other branches. different reacof using the top management.

1 The system has 37models th technology. 1 Difficulty with inner resources
integrated  internally  ang 1 There was no support for
externally. outsourcing.

1 To improve IT security with 1 Low human resources if |
several tools. department.

1 To lunch mobile health
services.

P2 /SGH. IT Backup 1 There is excellent I
System Officer. infrastructure.

1 The system has a high cost.

1 The IT recourses are limited

1 To improve the system the |

department, seli

recourses.

improve

211



Hospitals

Participants The critical factors influencing the adoption of Hidlated EMRs
Technical factors Social factors Organizational and administrative
1 To integrate the system nee
to have the same technig
equipment.
P4/SGH. Health T To have excellent societ

professional

system to reduce the risk
losing data.

P3/SGH Health
professional.

1 To have hospital infrastructu
and policies to reduceny risk
of IT errors.

1 There was no risk of IT error
recorded, and no risk syste
shut down.

There was limited linko another
hospital.

The standards of the current
systemarea total difference with
other hospitals system.

To have same standards and
policies of using technology.

P5/SGH Administration
staff

1 There are old users who not
familiar with using the system.

1 Training to improve skills and
knowledge

1 Education is an important to the
segment to improve using

technology.
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Hospitals

Participants

The critical factors influencing the adoption of Hidlated EMRs

Technical factors

Social factors

Organizational and administrative
factors

Mouwasat
Hospital

P2 /MH. Administration
staff

To reengineering the I
process with different model
to reduce using paper.
There is an excellent [
infrastructure, which ig
advanced and up to date.

The IT infrastructure an
equipment always supporte
by top management.

1 To improve communications

channels internally and

externally

To improve healthcare services

To the cultural is accepting

technology so far

1 There is required training with
headquarters.

1 Thereis IT consultant to suppor
implementing the new system.

1 Low level of knowledge such as
the level of English language.

1 There were more methods to
learn how to use the new systern

= =

P3/MH, Administration
staff.

To improve communicatior
with insurance companies.
To support the syster
technically the IT staff liked
with headquarters.

1 The top management understan
the need of using a HIT.

1 The part of archiving better
health care services is to have
HIT.

1 There was more than three
months training before
implementirg the system.

1 There was a plan with top
management about how to
implement the system.

I To reduce the administration
errors.
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Hospitals

Participants

The critical factors influencing the adoption of Hidlated EMRs

Technical factors

Social factors

Organizational and administrative

factors
1 The system is linked all
department in the hospital for
better Follow up and monitor
P4/MH clinical staff Technically the systerstill not 1 Linked and communicate with al
linked with laboratory departments.
department. 1 Strategic was planning for
Affecting time during training and processing multi
treatments especially if the tasking with one clinic ithe
are any technical errors. system.
I Having enough human resource
P1 /MH Administration Technically using both pape f  Top management highly support
Staff file and the electronic file ha IT departmenin implementing
duplicated the work. 1 To be ecellent communication
There is no shutdown recodeq with all management levels.
1 To have better communication
between IT department and use|
P5/ MH IT manager The headquarter allows 1 IT department regular meet with
supporting IT staff users to have feedbacks to
IT staff over regular bases improve uing the system.
training to im 1 To improve the workflow proces!

To improve IT outsourcing
supporting implementing the ne
system.

There was excellent
communication with all users.
There was allows IT resource tg
support implementing the new

system.

E_ ]

and reengineering the process
which reduces the administratiol
errors.

To reduce the registration errors
To have one file same in each
branch

Table4-1: The critical factors influencing the adoption of Hidlated EMRs
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4.7.2 Theme two: the impacts of HIT-related EMRs on healthcare

Most of the participantscross the four hospital casesnfirmedthat HIT-related EMRs on
health carehave been positive in different aspecfFirstly, most of the participants stated
that EMRs have a positive impact on patiésisrvices related to sang time as well as

cost by reducing the risk of damaging the patient's data. Secondly, according to the
interviewees, using HIT applications such as EMRs avéhte fast, efficiengccurateand

easily accessiblstatistics to contrahedisease. Thirdly, the main reasons for using EMRs

Is to be paperlessThis can improve workflow as well as healthcarerfprmance and
productivity. Patien@safety wasalsohighlighted in the four cases apositive aspectof

using HIT applications. Interestingly, the results show that using the system across all four
cases improved patiedtglata accessibility around ghhospital. There are severaither
aspects regarding the negative impact of usingtelated EMRs on healthcare across the
four cases. Culturally, using technologytie healthcare sector was new in Saudi celtur
asadeveloping country switéhg from using paper files to electronic records has negative
impacts. In particular, users show less trust, and low attitudes were found using an
electronic file in public hospital However, participants in private hospitals indicated that
there was no cultal impact of using EMRs. Furthermore, privacy has beeerious
concernin private hospitalsmore sahan public hospital Consequentially, EMR sharing

with other hospitals will negatively impact priva@speciallyat the financial data level. It
appears that privacy has been highly secured in private hospmitienally and externally.
Lastly, health professionals in OPD approved that using both electronic and paper files
together during treatments increasvaiting for p at i #me.tTbesbllowing table is

presentecsthe summary of the impacts of Hf€lated EMRs on healthcare.
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Hospitals

Participants

The impacts of HIT-related EMRs on health care

Ohud
Hospital
case study

P1/OH. Head of
the Ehealth
department.

= =4 -8 -4

= =4 =8 -8 -9

To have a positive impact on patents.

Saving the patient data is more effective and efficient.

Using OASIS is helpful for statistic point view.

Making statistical report is easy to get via the system to help external side to make
the decision.

To control he budget easily

To save time as well as reduce the risk of damaging the file.

Using system will able us to have accurate statistics fast and efficient

Using the system able to reduce using paper

The OASIS has high privacy, which allows the doctors onlgdgbaccess to add
details to the patient file

P2/OH. IT
specialist

No impact on privacy in some cases
To share the data outsidéthe hospital electronically
The main impact is the demand of patients, especially on eye clinic

P3/OH. IT
specialist

= |=a =4 =

Improve education by teaching and training the users.

P4/OH.
Administration
staff

= =

The paper file is more secure than electronic.

The users in the system able to change and adding data any time which makes the
less secure and privacy

Using HIT is highly apositive and recommended to implementing to develop
culture,

To catalogueand contolling the disease and make statistics report fast and easy.

Using system will control the cost of the hospital fast and easy.

To make the easy decision in the future.

To help plans the need for human resource in the future.

P5/OH.
staff

Clinical

=4 =4 -a|=a -8 -89

It has a positive impact especiatly saving time.
It is also making information very easy to find.
The system helps to f
it.

The systemcontributes to following u p t
informationlosesit.

The disadvantage is when writing the quantity of medicine and sonsetiatiee
that the system shut down.

It has more advantage than tieadvantage.

No impacts on privacy.

ol I ow t hifédosep at i en

up

he patients6é health

King

P1/KFH. Head of

= (=4 =4

To help control dispesing of medicines.
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Fahad
hospital

IT

To be less cost fast and improving health services.
Reduce paperwork and improve communication.

P3/KFH. IT
specialist

Integrating thesystem with other hospitals will improve the healthcare
To improve quality of health care.

To save time and cost.

Implementing the system was highly cost

Thereareno risksto privacy.

To be able to access the data anywhere anytime.

The systentas securedhe data in case of losing or damaging.

P4/KFH. Health
professional

To improve health care.

There is no risk in the data privacy.

To save cost and the time.

Using the system can have better statistic report.
To control the health diseases

To improvecommunication in the orgasdtion levels.
To improve the errors of handwriting.

P5/KFH. IT
specialist

E R N I I I I N R R R B e e eI I B B B e |

To improve health care.

Reduce the medical mistakes.

Less time spending during treatments

To reduce health care cost

Thereareno risks in data privacy.

There isanegative impact on health care in case of the system shut down.

There isa negative impact on communication in case the system shutdown will affe
laboratory results.

P2/KFH Health
professional.

To improve the healthcare efficiency.

To improve the healthcare performance.

To improve healthcare safety.

To follow up with diseases or allergies.

Integrating the health data wiimother hospital will improve health safety.
The system is more secure trapaper file.

There is no risko privagy.

Saudi
German

P1/SGH. IT
Assistant Managet

= =4 =4 =4 -8 -a-a_-a_-9

To share the data more secure
To improve the privacy
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Hospital

To link with patients and clinical staff

The system improves the health care fast.

To integrate the system, need to have sstaedardsregulations, and IT equipment.
It has negative impacts on Human resources such as Saudlization.
Governmental policy can impact the adopting technology negatively.

P2 /SGH. IT

To able to access the health data anywhere anytime.

Backup  System To havea different access point for health data.
Officer. The system is improving the privacy and security
The IT prepared well for any IT risks.
The system is stirg the data with no risk of losing.
P4/SGH. Health To improve patientds safety.

professional

Improve health care services with less time.
To have statistical report at right time
To improve the workflows.

P3/SGH  Health
professional.

To have access permission and secure the access to the system

To have highstandards Infrastructure which able to be linkéalanother health clinic.
Help to control drugs and the demaondmedicines.

To i mprove patientdés safety by
it can control the drugs and medicines better than ysipgrwork

to i mprove the patientds safety.
Reduce the cost and time of treatments.

The system update or errors can affect neggtiaring treatment

reducing

P5/SGH
Administration
staff

To improve healthcare efficiency and effectiess
To improve healthcargrocess.
To develop the healthcare performance and the productivity.

Mouwasat
Hospital

P2 /MH.
Administration
staff

R I I I I B B R R B e I I I R B B N R R I e I I I R

To improve health services.

Reducehetime that used to process treatments.

Improve communication with insurance companies.

To reducdreatment cost.

To make work easily

To reduce the risk of administration and technology errors.
There was no risks or errors have been reported.

No confidently approved to use the system and integrate with other hospitals because of |
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P3/MH,
Administration
staff.

To i mprove productivity and reducing tre
The new system has reduced the risks and the issues that related to technology.

To reduce the long and complicated processes.

To reduce waiting results from lab and radiology.

There is no linked witlanother hospital.
To be more secure or using patientds da
0

patientdés dat a.

P4/MH
staff

clinical

=A (= =4 =a-a-a-a_-9

f
To contr ol access t
t

Highly securitystandardsandat i ent 6 s data confidentiali

P1 MH

Administration
Staff

=A =4 =8 -8 -9

It hasa positive impact on patents health care.

To develop produstand saving time efficiency.

To be paperless which reducing cost and time

High risks integrationvith any other hospital.

Using HIT with another hospital willnegatively impacbn the privacy especially in financi
data level.

To have a better healthcare

P5/ MH
manager

IT

E R I I ]

Reducehetime that used to process treatments.

Improve communication wittnsurance companies.

To reduce treatment cost.

Easy to access

Improve decisiormaking.

To make work easily

To reduce the risk of administration and technology errors.

Therewere no riskor errors have been reported.

Table4-2: The impacts of HArelated EMRs on health care
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4.7.3 Theme three:the model of adoptionof EMRs

Analysis ofthe four cases shathat therevereno clear models used to adopt EMRs. However,
there were some stage#h similaritiesacrossthe four casesFirstly, strategic IT planningn the
early stagesof adoping this technoloy is able toidentify the IT needsbefore contact with
outsourcing to supporthe adopton of the system.ntroducing the system to users during
implemenéation was the secondstage.|IT developes helpset up with the user and develop the
steps thatisersneedin order toimprovetheir skills Additionally, there is a need fdraining all

of the clinicalandadministratve staff in how to use the systenihere isschedued training for

all usersto ensureadequateskills to deal withthe system.

Most of the participantsagreedhatsupportingthe systemwasnecessaryor regular maintenance
and fixing any technical issueNlormally, fixing the small issuet the system requiredsing
only internalresourcesHowever, for major issuggheyhadto contact the vendondoubtedly,
the vendorsometime does not allowthemto have full access to fix and impmthe system.
Lastly, piloting of the system beforeeing fully implemented and ixing any IT issues or errors

foundwasdone from time to time for updating.

On the otheihand therewere someessentiaklementsn adopting the technology that the four
studies revealedlake communication skillSor example Most of the intervieweesagreed that
communicationis an essentialelementto adopt thetechnology In particulay communicéion
with usersand top managemetu get feedbaclandvendors to improve thesystemwas of top
iImportance Also, most ofthe interviewees agreed that thE developerelpedset up the user
to fix any IT issues. Lastly, most tfe participantsmentionedhat usingthe HIT applicationin
the health sectois new andthereare limited experiencesndskills to adopt the systenilhe

following table presesthe summary ofiews related tehe model of adoptig EMRs
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Four different ICT systems were beinged in the four case studhospitalsexaminedin this
research.

VEPRO is a Digital Imaging and Communications in Medicine (DICOM) compliant-désked
medical information that is used for practices of all hospital sizes. The system enables sharing
and pulication of healthcare data in the Saudi German Hospital. It also has an integrated
physician portal, where staff can efficiently collaborate and share diagnostic images. The system
offers a centralised location for the storage of all patient informaitiothe standard DICOM
format. VEPRO and PACS is an open client/server system that can be expanded modularly,
guaranteeing the investment security of the system. In Saudi German Hospital, the system used
with technical integration with PACS and the elecicarccess to laboratory data. Therefahe,

current system functions in the hospital were at the technical level for the exchange of health
information across different organisations. Furthermore, other essential capabilities offered by
the software inclde HIPAA compliance, appointment management, E/M coding, voice
recognition, a patient portal, and HL7 compliant medical report image sharing which

implemented perfectly in the Saudi German Hosfj&drmany, 2010)

MedicalPlus is software tool for the proper handling of different types of radio diagnostic and
health data services. The system supports the processing of all types of radiology department
imagings, with support for images from CDs files, scanners, \8dacces and DICOM sources,

all through to use graphical user interface where users can navigate through multiple levels of
information. MedicalPlus in King Fahad is not integrated with PAC system to open radiology
images in one system. However, the maichtecal advantage is adopting telehealth
technologies. MedicalPlus providdsinctional for EMR services through comprehensive
scheduling of exams/procedures and flexible workflow that covers all aspects of treatments.
MedicalPlus able to drugrug and drugnllergy interaction checks for medicines. The main

technical advantage is that the system able to exchange with different public health
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organisations. The system can also be offeredltd Level 7 Support for PAC&tegration and

electronic appointment rkang particularly for outpatientMedicaplus, 2018.

In addition, Open Architecture Specialized Information System (OASIS) is hospital management

information system. OASIS has several models such as outpatient and clinic management, in

patientds management, acci dent ialretordsragking,e ncy,

d o c t desktéps and nursing care, admin and patient care planning. Furthermore, by using SQL
and related Query tools, can be made available to interrogate the database utilising user definable
queries. During data entry, the usashhe option to display the list of codes and descriptions
and then select the appropriate code from the list. A spreadsheet and statistical analysis
capability with interfaces to files maintained by application systems are available. It is possible
to dowvnload the required data from the central database to the relevant packages for further
analysis. It can be efficiently used in the Hospital environment to streamline the workflow within
the Hospital. Currently, OASIS is used in Ohud hospital based oreOvacsion 9i. The new
version has improved performance and takes full advantage of the advances in communication
technology, local area networks and cooperative server technology. OASIS applications have
several advantages; the main technical advantaderisg data entry the user has the option to
display the list of codes and descriptions and then select the appropriate code from the list. In
Ohud hospital, the result was shown that there were no implemented of receiving electronic lab

results throughhte OASIS because of technical reasons.
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Lastly, HIS is a key component in viable health systems in Mouwsssgiital. The HIS 4.0
solution improves the quality of patient care using automation for clinical, EMR, administrative
and inventory functions. In the process, HIS 4.0 also improves operational efficiency and
reduces costs. The Clients have been usirgyctessfully to handle 4patients, outpatients,
accidents and emergencies, daycare and patient referrals, using service components, which
include the Laboratory Information System, Cardiology Information System, Radiology
Information System, Material Magament System, Clinical Data Repository, and HIS
Professional (SC, 2018). In Mouwasat hospital, the main technical advantages of HIS is that
better communication with insurance companies and outpatients. The system allows outpatients
are making an appoment by wekbased.The fllowing table shows the comparison of

EMRs/EHRs functionalities were being provided in the four case study hospitals.
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No. Comparison of EHRS/EMRs functionality of four case studies Ohud Hospital | King Fahad Saudi German | Mouwasat
Hospital Hospital Hospital
OASIS MedicalPlus VEPRO HIS iISOFT

1. Use CPOE for medication orders directly entered by any licensed heal NO YES YES YES
professional who can enter orders into the medical record per State, loc:
professional guidelines

2. Implement druedrug and drugallergy interaction checks NO YES YES YES

3. Maintain an ugto-date problem list of current and active diagnoses NOT GIVEN NOT GIVEN NOT GIVEN YES

4. Statistical reports NO YES YES YES

5. Record all of demographics (date of birth, gendereandethnicity). YES YES YES YES

6. Record and chart changdgighti Weight Blood pressure YES YES YES YES

7. Provide patients with an electronic copy of their health information (inclu NOT GIVEN YES YES YES
diagnostic test results, problem list, medication lists, medication allel
discharge summary, procedures), upon request

8. Incorporate clinical lattest results into EHR as structured data NO YES YES YES
Integrating with PAGystem NO NO YES, by using | YES

Web link

10. Usingonlineappointmensystem NO NO YES YES

11. Integrating with mhealthtablet PC, and elehealth NO YES Telehealth NO

12. Capability to submit electronic data to immunization registries or immuniz{ NO NO YES YES

information systems and actual submission according to applicable lav,

practice

Table4-3: Comparison of EHRS/EMRs functionality of four case studies
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Hospitals

Participants

The model of adoption of HIT-related EMRs

Ohud Hospital P1/OH. Head of the{gealth 1 There isamodel for every function

1 Toimplement the system on the OPD starting firstly with
the prescription order model.

1 Explain and teach users.

1 By establishing the systeamecking.

1 There is no specific model or procedure.

1 The main step is the developer set up with the user and
develops the steps that he/she needs to implement IT.

1 The developer can develop the system by changing models
step by step with contacting the vendor

P2/OH. IT specialist 1 The first step we have is distribution folded paper to
explain the user about the system

1 Trainall the clinical stafion how to use the system.

1 To improve the system, there is some feedback that comes
from users such as choieeedicines by brand name or
scientific name.

P3/OH. IT specialist 1 Normally after implementing the model teach and training
the users.
P4/OH. Administration staff 1 There were no steps.

1 Meeting with top management to make the clearance

process t@pplythe technology.
P5/OH. Clinical staff 91 IT staff has no clear steps to how to implement IT.
King Fahad hospital P1/KFH. Head of IT 1 There were negative results related to aidgghe currentsystem

1 There was no clear stages or models.

1 Introducing thesystem to users during implementing was the 1
stage.

1 To train users how to use the system.

1 To improve familiarsing to use the system.

1 To encourage users to have enough training

P3/KFH. IT specialist 1 There were no specific theoretical models to adlopisystem
1 To encourage users to have enough training.
1 Thereis no linked with radiology department with current system
P4/KFH. Health professiona 1 To have training courses regularly
P5/KFH. IT specialist 1 The process follows up with the vendor who is the main work is to
to adoptthe system.

1 To support the system by regular maintenance and fixing any teck
issuesTo support the system from small issues.

1 To contact the vendor for more supporting tiregor issues.
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1 The vendor sometinsadoes not allow us to have full access to fix ¢
improwethe system.
1 To improve the system by adding more models is challenging and
it has to be done by cooperating witle main vendor.
P2/KFH Health professional
Saudi German Hospital | P1/SGH. IT  Assistan 1 There were limited experiences to adopt the system.
Manager 1 There were limited skills to have such model to adlmptechnology.
P2 /SGH. IT Backup Syster 1 Challenging to accept the technology
Officer.
P4/SGH. Health professiong
P3/SGH Health professional 1 To adoptthe technology the IT department has to contact w
outsourcing.
1 Communication is the main important tool to improve implemen
the technology.
P5/SGH Administration staff 1 To use outsourcing to adopt the system.
1 Having high communication skill is very important duril
implementing.
Mouwasat Hospital P2 /MH. Administration staff T To ensure the privacy for pati
9 all staff members have their IDs apasswords to accesses safely
P3/MH, Administration staff. 1 Strategic planning is the main stage.
1 Planning for all ITinfrastructureshatinfluenceto adopt the system.
P4/MH clinical staff
P1 /MH Administration Staff 1 To train users about how tse the system before to implemented.
1 All stages to adopt the system are fully suppobetl teams.
P5/ MH IT manager 1 Designed implementing the most relevant functions across the |
hospital.
1 Piloting of using the system before fully implemented
1 Support users with schedule training.
1 Fixing any IT issues or errors

Table4-4: The model of adoption of Hifelated EMRs
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4.8 Conclusion

The findingspresented in this chapter reveal much about the four cases in using HIT
applicatiors relatedto EMRsin bothpublic andprivatehospitals. In the firsinstancethey

tell us whatfactors thatinfluenceto adopt the healttechnology Thei nt er vreseltwe e 6 s
divided into threegroupedfactors, which are technical, social, aodjanization& and
administrativefactors Furthermore, theresasdepthanalysisrelated to the impacts of HIT
relatedEMRs in the healtbare, whichillustratedin several aspects. The main positive
impact was to improve heattareby reducingboth cost and timservices However, all
cases indicated that t h er data,iwhichia privecygnh r i sk of using
particular It seems that therés awarenes about the relevance of privacy and
confidentiality issues related to the adoption and use of EMR systepesiallyrelated to
financial data at private hospitaldmportant from both an empirical and a theoretical
perspectivedo look at the researajuestion (3 thatbased on the model that has been used

to adopthealthtechnology Taken as a whole, the findings affittmere waghe difficulty

of doping the HIT because of no clear modeisievaluationrmethodghat have beensed

by E-health departméno adopt technologwhich will be discussed linking witliterature

reviews The fifth chapter is given over tthe discussion of thanain findings, their
contribution will be presentedto the existing body of knowledge cadopting HIT

applicationsand what they mean for future research.
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Chapter Five: Discussion
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5.1 Introduction

This study investigated the impact of the adoption of-kFdlated EHRs. It explored the
acceptance of these technologies in four healthcagansations in Saudi Arabia. The
literature presented in Chapter Two showed a lack of research regarding the adoption of HIT
related EHRSs. In particulathe research lacked focus on the following factonpacts, risks,
process, and evaluation of usisigch technologies in a healthcare setting. The research model
adopted was built from a number of theories in the literature review in order to model the
adoption process of HITs within a healthcare setting. The research findings, as shown in
Chapter Fourwere orgarsed into four case studiegicluding twenty participants dealing

with the implementation of EHRS/EMRSs. In this chapter, these findings are linked back to the
main objectives of the study. The structure of this chapter is outlined in Figlrarsl it
begins with a summary of the research objectives. Following this, a number of ways to revise
the conceptual research model for the adoption of-tdldted EHRs are examined. The
evidence from Chapteiour is then taken into consideration, and arerwiew of the main

issues raised and lessons learnt from analysing the four case studies is provided.

The body of this chapter is orgamd into four sections that are related to the research
guestions, objectives, and research problems. The firsbsexintains the critical factors that
influence the adoption of Hifelated EMRSs, as observed across the four case studies and the
literature reviewed. The second section of this chapter covers the impact -o€latdd
EMRs on healthcare. The third sectiof the chapter discusses the research model used to
implement HIFrelated EHRs. Finally, this chapter elucidates the-wemsld practices and
theories behind ICT system implementation and adoption. The results of this chapter

contribute to the proposaf a novel model for the adoption process of Hélated EHRSs.
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5.2 Research objectives

The initial research work was focused on the development of metrics that could be used to

assess the impact of management and organisational measures on technology iatp@ment

within a healthcare environment. The initial research focused on the development of EHR

adoption and integration, in particular on the context within one country, Saudi Arabia. The

objectives were:

1.

To conduct a comprehensive literature review relateEHRS/EMRs and Saudi
healthcare systems.

To review the existing models and consider how these models could be extended or
modified to reflect the adoption process of HBElated EHRS/EMRs at the
decisionmaking stage.

To develop a conceptual modeksed on the models identified in Objective 2, of
the critical factors influencing the adoption of Hidlated EHRS/EMRSs in
healthcare orgasations at the decisiemaking stage.

To determine current EHRS/EMRs adopted in Saudi healthcare satians.

To assess how current EHRsS/EMRs in Saudi healthcare eagianis are adopted

and are being supported.

To examine the roles of current EHRS/EMRs adopted in Saudi healthcare
organgations.

To identify the impacts, issues and challenges of Health Informagchrblogy
(HIT) on Saudi healthcare orgaation performance.

To identify the critical factors influencing how Health Information Technology

(HIT) in Saudi healthcare orgaations is adopted and is being supported.
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9. To offer recommendations to help promdhe adoption of HIT in different health
organgations, to point out the limitations of this work and to indicate a direction for
future work.

The first part of this research focused on developing metrics that could be used to assess the
impact of eHeal technologies using social measures of technology within a healthcare
environment. In particular, health technologies in Saudi Arabia are examined. To address the
research objectives, the views of interviewees were sought on the significant impacts of HIT

related EHRsS/EMRs.

5.3 Discussion

Once the data was collected and analysed, the cases were reviewed with participants to ensure
that the resulisbased on case studiesere accurate and explained clearly. This step is
recommended by Yin (2003), to reinfortlee validity of the research results. This was
particularly important, as the case studies, findings, and recommendagomkater sent to

the MoH in Madinah to support decistomaking related to EHRs. Furthermore, this chapter
aims to form a link betweaecurrent literature and the findings of the case studies in order to
answer the research questions. This was done to improve the validity of the results, as they
may be consistent with, or different from, the results of other relevant st@diasequeny,

the results were analyseand three themes emergddctors, impactsand theories to adopt

HIT-related EHRS/EMRs.

The main findings of this research were based on factors identifedasearctiramework
model, including the risks, barriers, and impacts of using EHRs in both private and public
hospitals. The case study results did not demonstrate that a clear model was in place that

could show how to implement technologies in healthcare in Saudi Arabia.
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5.3.1 Theme one: the citical factors influencing the adoption of HIT-related EMRs

This section seeks to discuss the critical fadattftaencing the adoption of HFfelated EMRs
by consideringpre-existing theory and then synth&sg the main literature review with the
resuls of the four case studies. The following discussion highlights the similagitids

differences between the results and those found in previous literature.

5.3.1.1Technicalfactors

Most scholars agree that the main technical factor influencing the adoption of EHRs is IT
infrastructure (Chen et al, 2012; Cresswkland Sheikh, 2013; Liaret al, 2014) IT
infrastructure can include both hardware and software, which are designed and required for an
organsat i on t o @he wqk ofLidr ef & $2014)showed thalinked healthcare
organgations are required to have the same level of IT infrastructure. This was supported by
the findings ofChenet al. (2012) who also showed that health orgaions need to build

and orgarse in a structured way to enable their IT equipment josado healthcare system
demands. AdditionallySoliman and Janz (2004rgue tha data security and privacy are
technical concerns to be considered when adoptingréleited EHRs. This includes all health

data such as personal data, laboratory data, radiology data, and diagnostic data. The
complexity and compatibility of IT and IS cafso affect the adoption of Hiflelated EHRs

(Boonstra and Broekhuis, 2010; Lehal, 2012; Liu, 2011)

Most studies identified the primary technical factors as the often limited computer skills
amongst users; the limitations of the system; a lack of customizability, resulting in a system
that does not meet user requirements; a lack of reliability (e.ghespand interconnectivity
with existing systems; and a deficiency of hardware to support EB&onstra and

Broektuis, 2010)
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Most of the results from the four case studies discussed the IT infrastructure from several
viewpoints. From the results, an interesting difference between privatguéid hospitals

was observed regarding IT infrastructure. BGthud ard King Fahad hospitals were built
before IThad become a part of healthcare services. These hospitals had to be redesigned to
match the needs of current IT technologies such as new networking systems and servers.
However, participants from Saudi German dvduwasat hospitals claimed that the IT
infrastructures in both private hospitals were advanced, with no record of any IT problems.
Furthermore, participants in both of these hospitals agreed that the hospital had been
designed to accommodate future he&dtthnology innovations; all servers were up to date

and PCs were new and equipped with the best networking systems. Additionally, the
participants believed there was enough IT equipment, which helped in the successful
adoption of the system. While thebespitals had rengineered their IT processes with
different models to reduce healthcare cost and time, the Saudi German hospital had been
using IT technology since the early 2000s. This meant that it had much more experience in
using technology in healttare than any other hospital in the Madinah region. This hospital

is currently in the process of adopting mHealth services, to improve its health
communication services. Within the two private hospitals, top management understood the

significance and vakiof using IT in the healthcare sector.

Points of similarity between the literature and the case studies can be observed. Firstly, IT
infrastructure was the main issue when it came to the adoption efatiied EHRs. Within

the two public hospital castudies, IT infrastructures were complex and not well supported,
while the private hospitals displayed more advanced technology arid-dape IT
infrastructure, leading to significant differences in success levels of HIT implementation. This

is echoed irthe literaturgChenet al, 2012; Cresswell and Sheikh, 2013; Le&tral, 2014)

234



In addition, there were different patterns of use between the two private hospitals and the two
public hospitals. In Mouwasat hospital, for instance, the IT departmiscussed how
essentiate-engineering processes had been while implementing the system. This included re
engineering processes such as workflow and documents to reduce the complexity of the
healthcare process. Indeed, this was supported by the lite®oaomstra and Broekhuis,
2010). No participants mentioned privacy and security as technical concerns. However, there
are not enough studies to show the differences between private and public hospitals regarding

technical factors in adopting health teclogyl.

5.3.1.2 Social factors
According toThompsonet al. (1991) social factors are behaviours present when dealing
with technology, which includeskills, age, gender, experiences, and culture. These factors
were mentioned by most of the participants, in particular in the King Fahad case study. The
participants discussed a number of social factors, which can be linked with the previous
literature. h terms of cultural factors, for example, interviewees in King Fahad hospital
highlighted a cultural concern which can affect implementing HIT. Some users in the
hospital preferred using paper files rather than electronic health records because of their
cultural perspective. This matches the argumentStaf and Larose (1999Who noted that
users have different knowledge and cultural backgrounds which can affect the
implementation of technology. Inddition,pat i ent s and hatitddéesh professional 0
toward innovationKeshavjeeet al, 2006; Ludwick and Doucette, 2009; Yarbrough and

Smith, 2007)
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A significant relationsip between communication and the adoption of 4HTated EHRs

has also been shownKeshavjee et al. (2006) indicate that relationships and
communication are significant social factors influencing the adoption of information
technology. For instance, the management siadkeholdersvho are dealing with IT
projects have to be regularly contacted during the imetdation of the system in order to
successfully adopt HIT (Keshavjee et al., 2006). This exactly matches the results shown in
the case of Mouwasat hospital, where the participants believed that it was necessary to
communicate with all users to improve lskand solve any issues, and in the development

of HIT projects.Robertet al. (2010) believe that, the better the communication skills
between users and IT developers, the better the adoption and application of the system, and
vice versa. This asstion has also been confirmed by other studies, su€raseret al.

(2009) who believe that the sharing of information, and open communication channels,
can help to ensure that the system is valued andassesgtty by health professionals and
patients. These studies agree wiith resultof the case studies. Both private hospitalse

studies demonstrated a belief that it was essential to communicate while implementing the
new HIS. The participants in the IT department agreed that it was important to

communicate with headquar to offer support during the implementation.

Furthermore, according to Cresswell and Sheikh (2013) and ¥usdf(2007), training is
among a list of several social factors which contribute to successful HIT adoption and
implementation, such as firteadership, technical support, response time/turnaround time,
information accessibility, information relevance, clarity of system purpose, user
involvement, user training, user perception, user skills’/knowledge, user roles, clinical

process, champion/mexdil sponsorship, internal communication.
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This has been supported by several studies identifying social factors, including training and
user development, as an essential factor in the adoption ofBtidnstra and Broekhuis,

2010; Cresswell and Sheikh, 2013; Ludwick and Doucette, 2009; Yarbrough and Smith,
2007) Interestingly, the users in public hospital thought that there would be no issues with
privacy if the system were integrated with another public hospital. However, in the private
hospitds, the views were different. Most of the interviewees here did not agree with
sharing health data or even integrating the system with another hospital. The reason behind

that this was the risk involved with financial health data.

5.3.1.3 Organizational and admirstrative factors
According to Kuan and Chau (2001)changing government policies can affect
management strategies,\asll as decisiormaking within hospitals, which also influences
IT strategic planning. However, government policies can be encouraged to use HIT in
different ways. Most scholars agree that it is important to have similar public policy
standards betweenl &lealth orgarsations. The results show that government policies such
as the Saudization policy, which aims to replace foreign employees with Saudi employees
to solve the issue of Saudi unemployment in the private sector, has affected the adoption of
HIT-related EHRs. Additionally, the work @resswell and Sheikh (28) indicates that
having a management structure is essential to enable restructuring and acceptance of new
technology. However, most interviewees from the four case studies agreed that there was

no shared policy standard set up by the MoH.

According to Gagnon (2010), the redesign of workflows allows for the provision of
adequate training and support to users, and problematic issues surrounding the redesign of

workflows are an example of an orgsational and administrative factor.
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This is also addssed in the case study of Mowasat hospital, as it is shown that the new

system has improved the various administrative and clinical actions related to workflow

processes. Top managementha hospital had been dealing with the old system for years

without improving the workflow process. As a result, most of the interviewees agreed that

workflows such as lab,-kay results, and diagnostic reports had improved with the new

system. The new system had also reduced administration errors such as errors with

eled ronic health insurance approval. The participants
recovered the workflow processes to develop any complicated or complex process for the

workflows of both administration and clinical:

Aln my opinion, t hhe tineyneetied o gét ls 1 mpr oved

results. Now we are automatically linkemithe new system. The system

has reduced administration errors. The system also is entirely linked

with all departments in the hospital, which creates easy access for staff.

We are notihked with other hospitals, so the outpatients have to open a

new file with us even if they have another file
(32-38 P5/MH. Administration staff).

AThe system has reduced administration errors. T
linked withall departments in the hospital which makes easy access for
st af £40 B3/MH23A8ministration staff).

AAs the clinical staff, we found that the new sy.
when dealing with multasks linked to all parts of the hospital,
creatihge a sy access for clinicaa st aff during trea

P4/MH. clinical staff).

Keshavjeeet al. (2006) argue that there are essential managemenestagvolving IT
strategic requirements, before the implementatiocatdfT. The first stage is initiated with

the implementation of an investment strategy from top management, which involves
approving the vision, mission, and allocation of resources.efdrey, leadership should
always create an implementation teafhese need$o consist ofIT projects managers

health management and users.
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Looking at the case study results, the results showed that there was an IT strategic plan for
the integration omedical data with other branches, which required having the same data
structure and IT infrastructure standards. In particular, ensuring the quality of health
information workflow when discussed acknowledged the importance of IT standards. It
was found thato integrate EHRs between private and public hospitals, there is a need for
an agreement at a national level, to have the same strategic direction regarding IT
infrastructure, system standards, and health data specifications. Interviewees point out that
management plans should be designed to set and define rules, policies and information
specifications, which are needed to enable the exchange of health data across both the
private and public sector. Furthermore, participants agreed on the need forehenggav

to take action to develop policies regarding the sharing of héatth Itwas shown in the

case studies that sharing health data with another hosgaitaitesa decision that needs to

be made at a higbrganisationalevel with the input of manydifferent managerial levels

and different knowledge:

i T h e relinkedswith us the public hospital. However, this link is

without enough health data, arldw policy standards as we have an

entirely different s ¥o8, P¥SBHIHealth heal t h records. o (
professional).

AThe c hiafading thg mtegration of the system is based on
standards and regulations which should be controlled by the MoH. We
try to ensure that we have high privacy standasis that is why we

have to get permission fromuio patients, and we think this is an

el ement of p a6l BISGH. dlealthipmfassignal)do ( 59
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Interestingly, making IT strategic was not only effectregarding planning but also
communication, conflict resolution, the participations@keholdersand the motivation of
users. Communication with all users was essential to address and fit in with their needs. It
is important to understand the challenge of changing from traditional healthcare to
involving health technology, which is diffidufrom a managerial point view; however, it

can be overcome by addressing barriers and communicating the benefits of the new

solution.

According toKeshavjeeet al. (2006) who investigated the integration between different
systems, a new system integrates effectively with existing ones by preadétgrow

paper records will be entered, and by addressing issues surrounding statidardi
Additionally, usability must be considered for both hardware and software, which also
needs to fit in with existing work processes. For instance, EHR systeroieareomplex,
resulting in reduced usability; thus, usage requires extra time to complete some actions,
and involves intense learning on the part of the user; additionally, usability can be

improved by flexible technology such as tablet computers.

Overal, these factors need to be considered to understand how to adopt IT successfully in
the healthcare industry. The research results have shown that all participants agreed that
there was no doubt that using HIT applications improved communication with all
management levels. Most of the interviews suggested that internal resources, such as
human, financial resources, and IT equipment, were the main components, under the
umbrella of orgarsational and administrative factors that played an important role in the

adoption of HIT.
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The results of the four case studies illuminated the reason for using HIT, from an
administrative point of view, which was to improve aneengineer the workflow process

and reduce administration erroksowever, the aforementioned Skimation policy was an
important factor within the Saudi German hospital, affecting negatively the adopt&on of
HIT. Consequently, most of the managers have positive outlooks, believing that the use of
HIT can provide fast and accurate statistics, top hehprove management quality,

especially at the level of controlling and making decisions.

5.3.2 Theme two: the impacts of HIT-related EMRs on healthcare

In the literature review, most of the studies looked at the impact of HIT on health care
systems, with different view3hesewerediscussed from the perspective of impacts on the
healthcare delivery process, on the people working within the cegeom, on patients and
relationships with other stakeholdgBrynjolfsson and Yang, 1996Additionally, there

was some literature provided which demonstrated that the main impacts of HIE on th
healthcare system were economical. According Biynjolfsson and Yang (1996)
economic evaluation is one method of evaluating the impact of health information
technology, by comgring projected incomes and costs. However, it has been established
that this process of estimating the value of ICT is inconclusive since it does not consider

several factors.

Among the resultgatheredrom the case studiethe investment in ITwas neer directly
mentioned. Thus, it can be inferred that investment in IT within healthcare has been a low
level priority. This is because the cost of IT is increasing and the related financial resources
have been reducegarticularlyin public hospitalfAlkhamis, 2017) Most participantsn

public hospitalsagreed that financial resources had not been effectively and efficiently

used, especially those in relation to IT.
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In effect, in Saudi Arabia, the main financial resource is oil, and because the price of olil
products has recently decreased, the government has been taking action to cut costs in
EHR integration projects within the public healthcare sg&bnalki et al, 2011) Indeed,
healthcare systesnand the financial resourcesnployed inthe adoption of EHRdiffer
between countriesFor instance, Irelahis a democratic country, whetke populace is
ableto accept and reject any government decision. Bhiecause the primary financial
resources and funding of the governmdapendon taxespaid by the populatianAs a
result,the adopton of EHRsIn such a countryould bea challenging, and long process of
decisionmaking In Saudi Arabiathe government runs all hospitadsd the decision
making is undertakehy the government with less democratiput Additionally, Saudi
Arabia faces acomplex cotext, with afastgrowing population(Yusuf, 2014) posing a
challengeto its health care serviced$loreover, recently theréhe numberof diseases in
Saudi Arabighas increased, furthaffectng the health carsector(Al-Daghri et al., 2011)

On the other hand, factors such aarfand mistrust oEHR technology by the general
public especiallyregardingpersonal privacy concernsan be found nobnly in Saudi

Arabia but also irtountries such dseland.

In addition, other studies have highlighted that there is a strong need for a model to
evaluate information systems from a financial point of view. There is no doubt that having
such a model to show the impact of information systembealthcare would ba major
way of bringing value to healthcare. For example, the implementation of computerised
order entries by physicians, and electronic medical records has poienietts on

quality, cost, and efficiency in health care.
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Interviewees reported thateite had been significant positive impacts on accessibility
following the implementation of the HIT system. The results showed that the system had
improved the availability of data, making it faster to access also. Taking statistical reports
as an exampldt can be observed that by using the system the time taken to collate the
demand and supply of different medicireereduced. Indeed, top management makes its
decisions on time efficiency and effectiveness using such a financial evaluation tool.
Furthernore, most of the interviewees pointed out the importance of using the system in
order to get the right information and statistics at the right time:

Al think the system has positive i mpacts, especi
medicine statistics reports inding demand as well as supply. Also,

the system can give us an alarm if any medicines are about to expire.

Also, the system provides information on low stock and high stock

me di c i n28sP3/8GH( Heélth professional manager).

AUsi ng t h ecordripusettoeimmprowng lthe speed of services,

which is better than when using paper. Using the system will also help

us to report medicine sales, as welltashelpwith procurement and the

creation of Il i nks bet ween &8l branches i n Saudi

P3/SGH. Health professional).

Interestingly, the results from public hospital interviewees show that there mo
electronic means in place to evaluate the financial side of healthcare. The use of the system
was reserved fonealth record historyThis ndicates that public hospitals were not using

the technology to its full potential.
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Most researchers have highlighted that the adoption of EHRs enables the improvement of
patient safety by avoiding a lot of errors in drug prescript{@mslelhaket al, 2014; Bates

et al, 1999) According toCannon and Allen (2000using EMRs can allow for clinic staff

to receive automatically generated alarms, alerts, and reminders, which have a positive
effect on the quality of patient careaing (20®) showed that users such as nurses found
that the benefits of EMRs took the form of, the standatain of nursing language, the
provision of specific data, extensive database integraséind improved information
management processes. However, thdysbyLikourezoset al. (2004)found that users of
EMRs in an Accident and Emergency Ward stated that EMRs had an adverse impact on

patient care because the system could lead to confusion and increased delays.

Thus, looking athe results, top management in King Fahad hospital joins the (JCI), which
can be classed as higlality health management. This requires the implementation of
medical records onto the systelhwas clear from the interview with top management in

King Falad hospital that EHRs had a positive impact on patient safety and quality of care:

ATher e was a aplld,lthatevg shduld be appsoved lgy the
international standards of communication and information
management, as well as the Joint Commissioterhational (JCI)
which identifies, measures and shares the best practices in quality
patient safety.One of the chapters in the JCI included that we have to
adopt technology to get approval. All hospital functions have to adopt
t he t ec hn3bPOUKFM. Héad ¢f 30

Furthermore, many interviewees discussed the positive impact of M&diusabn patient
safety and care quality. For example, participant 2 considered the idea that using the
system could improve safety, as it allowed for the revigwafihealth history to discover

any allergies or diseases. Participant 2 strongly agreed that the system should ke linked
different health orgasations in order to exchange health data between health professionals

and thus optimises healthcare safety:
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il think the system has i mproved the safety of t
| mproving the accuracy and aMailability of healtt
P2/KFH. Health professional).

Al think the system has to be |Iinked with other
risks andto sharepat i ent sé data wil|l I mprove the healthca
(47-48, P2/KFH. Health professional).

Chaudhryet al. (2006)stated that the impact of HIT on the quality of healthcare had been
comprehensively examined. According @haudhryet al. (2006) in terms of quality
measures, average quality was higher for hospitals with electronic health records and
computersed physician order entrieShe major impact of HIT on quality of care is its role

in increasing adherence to guidelines or protebated care. Alsoas the studies of
Chaudhry et al. (2006) have shown, quality of care has improved through clinical
monitoring based on laregrale screening and the aggregation of dedaitionally, it has

been shown that this technology leads to a reduction in medical errors.

However,privacy and the secuyitof health data have been identified as a major concern in

the implementation of EHR®ates, 2005; Hersh, 2004; Sprague, 200%)s is an issue in

the case study examples also. For exanymeicipantP4/OH aministration staffin the

Ohud hospital disagreed with participants 5 and 2 about the tst@iading privacy. He

stated that paper files are more secure than the electronic system. He believed that using

paper files would reduce the amount of access. This meant that there would be no access to

any points in the hospital as the current OASISesysallows. Another argument for the

use of paper files was security, as medical stafihdaphysically modify and change

patient data when wusing paper files. Additionall vy,
mistakes can be reduced. A list of statermeantade by participant 4 is presented below

demonstrating these points.
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AThe privacy of data by wusing traditional t echn
files, is more secure than when using electronic files. There are several

reasons behind this; the main reason is té@uction of the number of

individuals accessing the file. Also, by using the system, it will be

possible to access the file anywhere in the hospital, so the information

i's not s7& CHOH Admifistrdtion staff).

AThe wuser s canthangdhand asid/dath &t any time, which
makes It | ess secur e a80,dP4/@H cr eases privacy. o0

Administration staff).

AUsing paper would reduce the doctorsé mistakes ¢
safely and legally for the patients. Also, the system cantbdiplow
t heir r ec o r88,$4/@Ha Admihigtration staff. 2

However, nterviewees from King Fahad hospital stated that they had no concerns about

data privacy, as their hospital has a high standard of security, which ensures the safety of
patient data. Participant 3 did express that there were low risks related to priviathatb

these were moderated by the hospitalds high contr ol

Additionally, participant 2 discussed the improvements in terms of privacy effectiveness

when using EHRs, compared to paper files. Meditas is more secure than paper files,

as thesystem is protected through passwords and IDs, which are needed in order to access

the patientds electronic file. Thus, mo s t i nterview
health data privacy. The below quotes encapsulate the opinions expressed byalbloth he

professionals and administration staff.

Al t hi nkdoesmet aflegrrivacye Inthink the top management

can put high standards and protocols in place for the integration of

patientdés electronic files imto the system, whi c
private and p u-80 R5/KFHhD specialistal s. 0 (79

AThere are no i mpacts on privacyo (45, P3/ KFH. (.

AThere are supposed to be some risks related to
but | think the privacy risks are low, especiallyhére is good control
over access t-58 PB/KRH. IBopexitlistm. 0 ( 57
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ANo, I do not think so, u-sskthaqn paper f
using the system when it comes to privacy. That is because there are
passwords and IDs, while | thinksing papetbased patient files

enabl es anyone to view the-63%il es wi t h

P2/KFH. Health professional).

Regarding the impact of HIT on the efficiency of healthc@tggudhryet al. (2006)claim

it contributes to the efficiencgf care and good time managemeérierneyet al. (1990)

have shown decreased ratefs health service utiiation, as computesed orderentry
systems provide decisienaking supports at the point of care where the primary
interventions are taking place. While the studie§iefneyet al. (1993)and Overhageet

al. (2001) at the Registries Institute showed increases in physician time spent using
computers, studies Byong et al. (2003)and Pierpont and Thilgen (199%howed slight

decreases in documentaticglated nursing time, due to the streamlining of the workflow.

Additionally, studies such as those conductetbgme and Olson (199Fave shown that

there is a need to share clinical information to develop the safety, continuity, integrity, and
speed of delivery of patiemiare. According td.aing (2002) the development of EMRs
supports the more widespread use of clinical data exchange. Thus, statistical data will be
easy and fast to analyse, and decisitaking will be aided ah sped up, and easily

accessible.

There is an argument surrounding the impacts of-télated EHRs on the healthcare
system. Most of the literature findings suggested that usingréléfed EHRs has a
positive impact on healthcare organizations, in terms of time and cost saving. Ac¢ording
Van Der Looet al. (1995) using EMRs can make collecting data easier and faster than

using paper files.
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This is agreed with byhompsoret al. (2009) who state that using by EMRs it is possible

to share patient health information more quickly. As a result, sharing patient health
information by EMRs can reduageographical barriers, as well as serving a purpose of
record integration, specifically in fragmented health systems, thus improving continuity of

care(Padiari et al, 2007)

Furthermore, the results indicated an interesting point of view, which needs to be discussed
in unison with the literature review findings. While most of the interviewees agreed that
using the system could be advantageous in texingme and cost, ane interviewees

stated that it takes time to use the system in the hospitals. Some of the PCs in use are very
old, and some system functions are complicated. A small number of interviewees stated
that they had difficulties using the current interface of the system, which in turn also

affects patients waiting in the OPD.

Therefore, this is among the reasons why sdmepital staff users choose to use
paperwork rather than the system. Indeed, some staff interviewees expressed negative
views on their experience with dealing with the system, related to the time it takes to use:

"There are many issues when using mediked.However, | would like

to highlight the main issues; there are too many sections in the system
that we have to fill in, and that makes us unable to see all OPD patients
on time. | found that if we use only paper files, rather than the system,
this helm us to serve more than 15 patients in the day, but with the
systemwe are only able to serve ten patieaté33-36, P2/KFH. Health
professional).
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However, most researchers agree that using EMRs can lead {savwgj, through the

decrease otinnecesary prescriptions or repeat testing. The studyJobset al. (2006)

showed that there is amppaent gain here, as EMRs can reduce the time needed to

mprove a patientds synopsis, which could

research carried out hyikourezoset al. (2004) one scientific investigation foundah

clinic staff were able to finish tasks much more quickly than before by using EMRs. In line

with these findings, the results of the case studies indicatednthay interviewees

assumed that using the system would have a positive impact on cost:

A Us i KT has been highly positiveand | recommend its
implementation to develop our culture, it will help us to catalogue
diseases and make statistic reports quickly and easily. Using the system

will allow us to reduce andbttruckthe cost quickly and easilit will

also make it possible to make decisions easily in the future. Also, using

the system will help to reduce the need for human resources in the
future. | think that using the system will help us to monitor the need for
medicines and how much we neech t he f-86f B4/OC&#. 0 (91
Administration staff).

il think that it owi help to reduce

statistical numbers easy and fast to collect so that the top management

make their decisions in real time. In the private hadpijt
unfortunately, they are looking to make money rather thanrsgthie

patients. So, if there one files the doctors will not ask the patient for

more money, as can happen due to cost increases when ordering lab or
radiology tests. If the system is ledk with other private and public
organisations, it Wil hel p to reduce c oelfa; |, ti me
P4/OH. Administration staff).

In terms ofpatient empowerment, researchers investigated a variety of effects that HIT

related EHRs have on the healthcare system. The studiesabfnd Starren (2001for

example, found that patients who had connected wkiR& had reduced their total

number of clinical visits and developed healthcare outcomes. Furthermore, stuGieis by

and Mcclure (1995andWright et al. (1997)found that communication technologies have

different methods to connect with patients in order to supply higher quality care.
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Additionally, Littlejohns et al. (2003) have been able to use an evaluation programme to
show that EMRs can improve the accessibility of patient related informationsdt al
showed that using EMRs could improve patient empowerment, by developing a procedure
through which individuals have more control over choices and activities influencing their

health.

In the case study findings, the use of EHRs was shown to improve patient empowerment.
Indeed, EHRs can improve the ability of patients to recognize their role, by participating
electronically and using EHRs online to follow up on their health and matigeases. In
addition, using EHRs can develop knowledge and skills in heafdn by providing
continuing education. However, most of the interviewees agreed that the current system

was affecting engagement wpha t i dueto grigacy issues.

Furthermoe, all of the systems observed in the case studies are based on internal
communication channels, involving only administration and health professionals. This
indicates that there is no access for outpatients to use the system via an external

communicatiorchannel, to improve patient empowerment.
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When it comes to clinical governance, according to the case studies, the adoption of EMRs
can improve and support clinical decisions, as well as communicationSBoth (1996)

Kelly (1998) andGoodman (2000)ind that sharing clinical information makes it possible

to support the continuity, integrity, and speed of patient care. As a result, it can improve
workflows, as well as healthcaperformance, productivity, and patient empowerment. On

the other hand, several negative impacts of-rlaited EMRs on healthcare could be
observed across the four cases. Using technology in the healthcare sector is a new idea in
Saudi culture, and as aewkloping country, switching from the use of paper files to
electronic records haspecific negative impacts. In particular, users show less trust; thus,

negative attitudes were found among those using electronic files in public hospitals.

However, partiipants in private hospitals indicated that there was currently no cultural
impact to using EMRs. This is despite the fact that privacy has been shown to be more of
serious concern for private hospitals than public hospitals. Indeed, it appears that privac
has been highly regarded in private hospitals, both internally and extetssilhg EMRs
shared with other hospitals will have a negative impact on privacy for thesesatgas,

especially when it comes to financial data.
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5.3.3 Theme three: the model odoption of EHRS/EMRSs

It was obvious from the literature reviewed that different approaches exist in the
implementation of EHRS/EMRs. It is essential, initially, to highlight that there are
differences between private and public hospitals regardingntieel used to implement
EHRs/EMRs. Indeed, it has been demonstrated that implementation in the public sector is
a more complicated process than in the private sector, especially during the eecision

making and adoption phases.

Work has been carried out wh it comes to establishing a model for adopting
EHRs/EMRs in the healthcare sector, by the international healthcare advisor, HIMSS
Analytics, which offers guidance and IT solutions for bettdrealth. HIMSS Analytics

has designed a model to help both piads and health professionals evaluate EMR
adoption through the EMR Adoption Model (EMRAM). According to HIMSS Analytics,
The Electronic Medical Record Adoption Model (EMRAM) is based on an -siglge

(0-7) model for the adoption and wdtion of theEMR functions required to achieve a
near paperless environment which harnesses technology to supporsaptraiient care

(Hersh and Wright, 2008)

An analysis of the four case studies shows that there were no clear models being used for
the adoption of EMRs. However, there were some stagesigtion observed which
showed similarities across the four cases, which can be highlighted. Firstly, across the four
cases, strategic IT planning was there in the early stages of adopting the technology, in
order to identifyspecific IT needs before bewgiing the process of outsourcing to support

the adoption of the system. Additionally, introducing the system to users during the
implementation process constituted the second stage hecase study. IT developers

met with the users and developed an approach to system integration.
252



Additionally, there was a period of training for all the clinical and administrative staff on
how to use the system. There was scheduled training for all usessture they had
enough skills to deal with the system. Across the different hospitals, most of the
participants agreed that support for the system was necessary via regular maintenance and
the fixing of any technical issues. Sometgniewas necessary tcontact the vendors, who

do not allow the health orgaations to have full access to fix and improve the system.
Lastly, in each case, use of the system was piloted before fully implementing it, and from
time to time the system was updated followingeaiqud in which IT issues or errors were
addressed. Additionally, across the four cases, it was agreed that an essential element in the
adoption process was the useertellentcommunication. Indeed, most of the interviewees
stated that effective communtan, particulaly communication among users, top
management, and vendors, in order to get feedback and improve the system, was essential
during the adoption of the technology. Lastly, most participants across the four hospitals
mentioned that the use offHwas a new process in their orgsation, and that they had

limited experience and skills when it came to adopting the system.

5.4 Lessons learnt from case studies

An outline of the key lessons learnt, from the descriptive data, is given in this seci®n. Th
section does not offer prescriptive guidelines for the analysis of different aspects-of HIT
related EHRs (such as their impacts, factors, risks, and models). Ratescribeshow
healthcare orgasations are dealing with core systems such as EHRRAEM also offers

an indepth understanding of the HIT situation in private and public hospitals in Saudi

Arabia. This allows other orgasaitions to relate their experiences to those reported here.
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Several significant lessons were drawn from this resedor both public and private
healthcare orgasations. These also contribuiethe work of future researchers and other

groups of participants.

Lesson one: Organizatiomof IT standards and implementing EHRsWhile several
government entities antbmmissions spoke of standards, no one has taken the lead either
privately or publicly in improving and encouraging them in Saudi Arabia. Consequently,
only a few organizations have demonstrated high enough standards to adopt EHRSs. In the
case studieghis was clearly seen in the private sector rather than in the public sector.
Additionally, every health orgasation studied was at a different stage regarding the
implementation of EHRs, as the systems used by each saganiwere different. The
needs anéxpectation®f healthcare orgasations to use technology to improve healthcare
were identified. Furthermore, EHR standards were restricted, and the systems were built
without proper infrastructures in place. It was fouhdt having no clear IT infrastructure

standards in place can hinder adoptof HIT-related EHRs.

Exchanging health data semantically among health care providers is possible. However,
extracting meaningfuhealth information through health repoend accuate statisticss

limited by the inefficiency of the health data system. Hence, producing medical statistics
and reports, for exampldiabetes statistics, in Saudi Arabia, is difficult and is of serious

concern.
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Lesson two: The possibility of a nationgdlan for EHR integration: The case studies
showed thata planexists for health data exchange among healthcare providers. These
cases show investment in healthcare $pecificallyin areas such as advanced clinical
information systems, networks, and fdains. This investment does not bring any focus on
standardiation, which would enable orgaations to exchange health data. The Saudi
Arabian Ministry of Health has established a national plan to integrate EHRs only between
public health providers. Thenplementation of this plan faces several difficulties. Indeed,
the integration of health information between different health osghons in Saudi
Arabia is a project that is not able to succeed at present for several reasons. For instance,
different he#thcare providers run a variety of different IT infrastructure setups, which
makes it a challenge to link themndprofessionals in Saudi Arabia are unable to deal with
the complexity of health information technology related to EHR integration. viass
supported byall four case studiesAdditionally, the national healthcare system mot
sufficiently orgarsed. The case studies show clearly that EHRs are not well structured and
organsed to be able to share and exchange data between healthcare prdadecser,
there are concerns about the confidential

there is no clear health confidentiality and privacy legislation in Saudi Arabia.

Lesson three: A longerm plan for the management of health informam: No
organsation observed in this study has an official plan for the management of health
information or any committee assigned to agree on how to share health infornaaigion
meet matching IT standards. Accordingly, all cases show that there areonghdruman
resources to improve the use of HIT. The plans are typically-sdrontand involve limited
resources, especially within the IT departments in the cases. Most of the expdrience

Saudi Arabia of adopting HiTelated EHRs hae occurredwithin the last five years.
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This indicates that there is not enough experience to make plans, especially when there is
low job creation in IT healthcare in Saudi Arabia. The case study hospitals within the
private sector tend to show better plans for EMRdS system updates. This is because the
market is very competitive, which encourages private hospitals to improve their services
by using technology. IT departments in the private sector demonstrate a use of limited
resources but are better at targetibgeotives; however, in the public sector, a high use of
resourcesand low ability to target objectives is observed. These issues will be discussed

later in this chapter.

Lesson four: Skills to adopt HIT-related EHRs and lack of national professional$he

IT professionals who work in Saudi healthcare orgations should have advanced skills

in health information systems. There should also be a ready supply of internal IT
professionals. However, as observed in the case studesst organisations employ lgn
external consultants. This is because tlaeedimited knowledge and experience related to

the sharing of health records, in particular between private and public hospitals. The case
studies show that advanced health information system integratiorew8 eaoncept to many

of the participantsRegardless, wst of the participants in this study showed an interest in
adopting such systems. Every case study had begun opening some communication
channels with international consultants. Theyéehdone this taseek support in selecting

the process for using technology in healthcare, such-bsaith. Furthermore, education
institutions such as universities and colleges recently established educational programs to
improve knowledge and skills related to infornoati communication technology in

healthcare, with a particular focus on new fields such-hsdih.
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Lesson five: The trust of the health information systems markat:case studies show

that integrated EHRs are not available. No single system is compoistegislated for in

any of the case studies. In Saudi ArakNery hospital has its unique procedures, policies,
and systems. For instanc@hudand King Fahad public hospitals in Madinah are located
next to each other, yet they are using completelyjerént systems. The health
organizations provided by the Ministry of Health must ensure that new systems and health
data conform to certain standards, in order to integrate them into the same infrastructure.
Moreover, the HIT market in the case studies lshown that there are vendors who
customse systems and designs without adhering to international standards, which affects

the future process of integrating EHRs successfully.

Lesson six:The abilities of the current IT infrastructuresWithin the public hospitals
studiedt her e were concerns among | T department manager s
infrastructure. These individuals believed that the hospitals were built before the
involvement of IT in healthcare. Thus, challenges were facednwhecame to
implementing modern IT networking and servers in such old hospitals. For this reason,
there were concerns about governmestiblished commissions for any new technologies,
EHRs standards, and advanced applications. The IT department mamagergate
hospitals displayed no concerns over current IT infrastructures. This is because these
hospitals were built within a market environment, which required them to improve health
services continuously and to stay relevant. Furthermore, these hodpatze already
completed significant investment projects regarding HIT infrastructure to improve health
data standards. The reason behind this disparity between public and private health sectors

is that there are no general health data standards.
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As ead hospital has different standards from the others, this affects the successful
integration of systems between different healthcare csgtoms. Most of the participants
interviewed clarified that the main challenge to the adoptioa l8fT in old hospials is

that they were not built to accommodate the use of technology in healthcare.

Lesson seven: Advanced systems are being applied less effectively in faalith
organisations than private health orgarsations: Many of the advanced systems being
admted in the case stugyublic hospitals are proving ineffective because of the workload
they entail. In the public hospitals, for instance, clinicians use fewer functions in
EMR/EHR applications becausd the large number opatients attended to, espelyah

the OPD. The users believe that time is an issue during patient visits to the OPD and that
the use of paperwork rather than data entry into EMRs allows more patients to be seen.
This indicates that users are not showing an interest in the advarstednskealth
organgationsis investing in. In addition, IT managers do not have the power to push users
into implementingadvanced systems, which could be used more for healthcare efficiency.
Additionally, participants in this study who work in public hospitals stated that most of the
PCs used are old and unable to ruAmgdate systems. In contrast, private hospitals have
shown that they are more technologically advanced and better at dealing with health

technology.

Lesson eight:Low engagement of health professional$here was less engagement
among health professionals and nurses when it came to using the healtrsystamts on
a daily basis. Theeasons for this wertheir heavy workloadndlow level of EHR/EMR

education and training.
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IT departments aressentiatesourcs for training, providng workerswith the skills and
knowledge needed to use the systermuas concluded thabp management should engage

users tomplementthe EHR/EMR systems put in place via several health producers and
policies. For example, the King Fahad senior management dictated that the pharmacy
receives only patients who have an elegic prescription ando not accept patients with

paper prescriptions. However, some policies and hg@atibedureannot be continually

used on a daily basis because of system issues. For instance, when the system is down,

which sometimes happens, thesggansations must return to using paperwork.

Additionally, the system al ways hiassobte o be updated,

sufficiently systematicandthey need to beontinuallytrained for any updated system. It
was found that any change using EHRs must be by cooperation betwekmical and

administrative staff

Lesson nine: Healthcare orgasation management:lssue that may arise during the
implementation o HIT arethe relationship between clinical and administrative staff and
the power struggles between them in hospitals. It was found that top management should
create a balance in its orgsational structure between health professionals and
administration staff. It was found that this could start in the public healthcare satyams

first. This is because of the high degree of bureaucracy and pthdibsome into play in

public hospitals. Furthermore, the better collaboratsohetweenthe administrativeand

clinical staff, the better flexibility and decentsaliion thee will be. For example,

decisioamaking in public hospitals currently requires a long process before approval,

which is only possible with permission from the MoH

responsible for the majority of financial decisions reldtetI’ projects.
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There is a limitechumber ofauthorsed administrative staff whbave the power to decide
to adopt HITs. However, in private hospitals, there is fast decisiaking and more
flexibility in this regard. This is because of the marketésr which push orgasations to

seek improvements and advantages continuously to compete.

Lesson ten:The healthcare orgarsationsdtype, size, and culture.inks between private
hospitals public hospitals, and premier caezist based on geographic and population
considerations. Furthermore, the MoH is responsible for managing healthcare
organgations and should push such orgations in Saudi Arabia to adopt EHRs. The
lifecycle of only one patient in a tertiary clinic may somes require complex treatment,
which means that tihe is aneedfor strong communication channels and linkages with a
variety of doctors and support staff. The medical language must be rekalethe
information must be synchraaid between the diffen¢ doctors with a specific end goal to
boost the success of the treatment and to diminish medicinal mistakes. Additionally, the
Saudi Arabian MoH is one piece of a mudticial structure. Having a nanstitutionalized
therapeutic dialect in the healing ntees requires a considerable number of people
preparing the program. This was considered by most participants to be one of the key

difficulties confronting the centres in Saudi Arabia.

Cultural influences were found among the health professionals, isthaiors, and patients

based on gender and age. For example, for cultural and religious purposes, female patients
prefer only female doctors and nurses for medical examination. Language is also a cultural
issue, especially in the Madinah region; as ¢assidered a holy place, people come from
elsewhere with different languages and cultures. This can affect the proper execution of

health processes and procedures.
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5.5 Discussion of the findings and implications forlheory and practice

The primary purpose of this section isdiscuss the findings criticall\derive theoretical

and practical implications from them. In order to enhance readability and facilitate the
understanding of the main results, this study has reviewed the maireshedated to ICT
adaptation, which included UTAUT, TAM, TRA, TPB, and the diffusion of innovation
theory, as studied in Chaptd@wo. The four case studies from the public and private
hospitals have also contributed to the implications for theory and piee The
aforementioned theorigday an important role in understanding tfeterminant®f users'
behaviours and intentiorisecause of the different moderators elucidated by the theories

includinggencer, age, and willingnegs use.

5.5.1 Implicationsfor Theory

In the general technolog@cceptancéheory, several elements are seen as exerting a
significant influence on the formation of adoptitige technology. These elements have
been explained in different waysuch as beliefs, attitudeand behaviow (Ajzen &
Fishbein 1980) Regardless of semantic differences, the characteristicgeofmain
variables taken into account by tAHé&M are attitude and subjective norm, which are
proposed as determinants of behavioural intentions in the context efelslédd EHRs
(Ajzen & Fishbein 1980). Howeverjn this theory attitude typically plays more of an
essential rolehansubjective norndoes(Ajzen & Fishbein 1980). Similarly,the attitude

was found to have the most influence on behaviour surrounding thef tise system in

the four case studies, thus supporting this argument. Indeed, healthcare IT, social, and

management aspects were among the issues surrounding attitude.
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The development of this moded the result of analysis of the four case studies provided

The elementsof adopting HIT are shownin the diagrambelow. There are two main

variables:perceived ease of use and perceived usefylngsgh in turn affect other

variables.Most of the participnts agreed thawillingness to adopt technologg, to a

degree, based

on

t he us er 0,andeedigtanca toichamge.

In addition, the relationship between these different variablds perceived ease of use

and perceived @gulnessshowed a positive relationshipincluding ageand resistance to

change variables. Most of the participants in this study mentioned that oldewesenot

gender ,

accepting of technology, while younger users accepted it. This example illustrate® that th

use of technology is affected by the variables elucidated in this study. The following

diagram provides a suggested model of this study, based on the findings of the four cases

studies.
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Figure5-2: TAM suggested for this study
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In the context of HITrelated EHRSs, the subjective norm lm&®n proven to be an essential
effect (Ajzen & Fishbein1980). The results of this study indicate that subjective norm has
a positive impact onser engagement witnHIT. As a result, it is possibléo sum upthat
respondents are under attitudinal control rather than under normative control. This was
clear when evaluating the adoption of the health record system, even if different factors

may indirectly influence the attitudes observed.

In the diffusion of imovation, TAM and TPB theories, the influencetethnology on the

individual 6s beliefs and bg@Rbgery, 1983)Dasisehad,s al so been ac
1989; Venkatesh and Davis, 2008zen, 1991) However, there have been criticisms of

the extenive sets of characteristics that have been recommended by some researchers. The

findings of this study show thaéte DOI model for the adoption of innovations was found

to be a valuable tool for operational health factors. This allows for the developneent a

refinement of the presently used adoption theory of EHRs. The diffusion of innovation

theory, by Rogers, suggests that the adoption of technology is based on characteristics.

This study develope& new model based on the various theorss viewing EMR

adoption as a technological innovation aheénexamining the context for its adoption.

The research herein addresses the gaps in this model and extends the existing DOI

frameworks by incorporating the influences of contexturdlustryspecific healthcae

factors. However, there are four perceived attributes of EiH&scould influence health

professional s6 adoption and wuse of the systems. Acc
perceived main attributes are relative advantages, compatibility, complexty, a

trialability.
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The interview results shad that healthcare was improved by a decrease in cost and time
expenditures, which appeared to be the main attribute attracting health professionals and
patients to the adoption of Hifelated EHRs. However, most participants expressed their
preference for sing technology in healthcare. From their perspectigéyg EHRs was
preferred to the use of papéFhis was because EHRs provided them with immediate
health data, unlike paper files. Similarly, EHRs reduced the risks of interference with
medication. Theparticipants indicated high personal advantages of the use of electronic

health record systems.

Additionally, the EHRs were considered an opportunity for managers to follow up with
patientsd treatments. Fur t her meopoiets raisecbist of t he part.i
the literature reviewedhat using EHR integration provided patients with further value

adding services, such as access to their electronic healthcare records.

The participants interviewed also indicated varying points of view regaobmpatibility.

Some of the participants found that the main reason for clinical staff not to continue using
electronic health records was compatibility with their paper files. It was discussed that
using EMRs could duplicate work. There was a percengd of using EMRs as the
system can crash. Tradition and culture also appeared to play an essential role in hindering
the adoption of EMRS/EHRs. There are limited studies that observed the effect of these

factors on the adoption of consumer electromialtih record innovations.

In case of EHRs lweg integrated between private and public healthcare csgions, the
patients caronly decide wherand who canhaveaccess to the health data. Thisuld

improwve health data privacy and confidentiality.
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Despite the issues raised above, health professionals who continued to use both paper files
and systems found EHRs easy to use. Some partisipashitated that there was an
increase in the workload, but that there were no usage difficideeause theravas

regular training. However, other participants disagreed, stating that the experience of using
the system had been complicated and that they did not feel confident about their ability to

use both systems and paper together for health records.

In this gudy, the health technologies usedrelimited to EHRsand PACs system. It was

found thatuserscontinied to use both traditiongdaperbasedmethods and thelectronic

system forp a t i féen. (Tlieie might be several explanations for this. For instance, users

may not fully trust the system, ais sometimescrashed; there was also privacy and

confidentiality concern. According to Karahanna et tlalability appears to be a less

critica | factor in deter mi ning ekaronic systenafterdual 6 s deci si on

individuals adopt theystemcontinuously.

Information systems researan attitudes, subjective norms and perceived behaviour
involves clarifying the differences in coot of users dealing with EHRs in the four cases
(Rogers, 1983; Davis et al., 1989; Venkatesh and Davis, 282@n, 1991). When
looking at attitudes, the results shexithat there were apparent differences in attitudes
towards the role of sharing heathta online. Most of the participants who adopted health
technology such as EMRs had a positive attitude, especially in private hospitals. Both
participants from private and public hospitals believed that adoptingélifed EHRs had
benefits for patientseven when it involved an increased workload for the health
professionals. However, attitudes to the adoption of EHRs among health professionals who

had adopted butdid not believe in using it varied
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Overall they did not see the benefits for usenms patients and considered EHRSs
problematic. They preferred using paper files because they considered them more
confidential; this attitude was especially prevalent in the private sector. Therefore, sharing

health data electronically was a big concern, esflg in private hospitals.

Subjective norms were indicated in the literatuaed theus er 6 s adopti on of EMRs
appeared to be satfhotivated. Health professionals who used electronic files during

treatments were the mosiffected by, and most likely tobe influenced by, others.

Further mor e, t he di fferences i n perceived behavi ou

differences in technology skills.

In summary the results related tattitude towards the behavio@AB) leave open the
possibility that participants might have demonstrated attitudes inconsistent with their
expressedperceived behavioural contr@PBC), subjective norm(SN), andbehavioural
intentions(BI1). This is dueto either the nature of the EHRBemselvesor the issue of

social desirability bias. This finding was also supported by the archival information, which
indicates that a large number of employees consider EHRs to be significant, even essential,
in the reduction of health risks and costsldiionally, perceived behavioural contr@

derived from beliefs about the presence of factors that may facilitate or impede the
performance of the behaviousupscription). A subjective norm is derived from beliefs

about the normative expectations diieis (Ajzeret al, 2001).
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This research has also applied the UTAuWibdel based on the findings of the public

hospitals. The results indicate that the main factors influencing the adoption of technology

are performance expectanc{PE), effort expectancy(EE), social influence(Sl), and

facilitating conditions(FC). These acts were significgnd i f f er ent t o usersdé behavi ou

intention.

PerformanceexpectancyPE) is an extremely important factor influencing the adoption of
EMRs in both types of hospitaln this study, PE is seen as the degree to which users
believe that using EMRs can help to facilitate communication with patients regarding the
benefits These benefitsnclude saving time and cost, improving the quality of health
services, ad improving governmental spending. The findings from both cases highlighted
positive performance expectancyhe research results support that PE positively predicts
behavioural intention to use EMRs services. @ifiect of PE on Bl was significanstrong,

andr ef l ects the anticipated benefits of the use of E
performance expectations for EMR services might be improved by focusing on the
usefulness of EMRs and the availability of such modern technology channels. In other
words, if the advantages and benefits of using EMRs were demonstrated and promoted to
public patients, as well as to all operations and management staff, the acceptance and use

of EMRs would most likely increase in both types of hospital.

The effort expectancyEE) variable in this study was explained as the degree of ease
associated with the use of health information technology in public hospitals. It was
measured by the perception of ease of learniag of these systems, and how much effort

could be spent usg them. It is important to mention that the link between EE and Bl has

benefits for users.
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There is a positive link between these two, which confirms that aselikely to adopt an
easyto-use systenthatdemands little effort anthkesless time to amomplish tasks than

old methods. Furthermore, an important influence of the EE, which can be improved by
providing simple EMR services, impresthe quality of service by using simple and easily
understood words and phrases, prongdveb-based assistanteols, and mking clear the

procedures and instructions for all services.

The social influence (SI) was explained as the extent to which an individual perceives

ot hersdé opinions of i mportance when planning to use
mesured by the perception of how soci al communi catio
EMR services. The main study results revealed a significant effect of SI on Bl when it

came to using EMRs. Thus, this one cultural impact is to adopt the technologiy, isvhic

illustrated across several studies. Additionadlgcial influenceg(Sl) affected users in both

cases when it came to their willingness to adopt EMRs, in terms of their confidence,

ability, and seHesteem when using the electronic system. Furtherrtioseresult indicates

that EMR services are perceived as individual isslidis corresponds to findings by

Venkateshet al. (2003), who stated that the usage of a system depends on the individual

usero6s beliefs, rather than on othersdé opinions or a

Overall, the interview findings suggest that a high level of relative advantages and low

level of complexity are essential factdisat encourage users to adopt EHR innovation.

However, EHR integration is still in the initial knowledge stage of theviation-decision

process, and only the O6innovators6é among both the
continuously use this innovation. It seems from the case studies that this only happens if

the top manager encourages them.
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In this study,facilitating condiion (FC) refers to the availability of IT and orgsational
resources, which can be used to support the use of EMfesstudy results showed that

FC had a direct and significant impact oemsehaviour in both cases. This result supports

the idea of a direct link between FC and usage behaviour. It has been shown here that it is
important to improve FC in terms of both human resources and electronic health to assist

the adoption of EMRs.

5.5.2 Implications for Practice

These study findings have implications for practiceeneralareas. These insights can be
leveraged by technology vendors, health organisatiand governments delivering IT
health solutions, in particulaglectronic health recorddEHRS) andelectronic medical
records (EMRSs) solutions. The suggestions for implications for pracéicediscussed
across four areas: improving critical factorsfluencing the adoption of using the
technology including technich social, and administrative factors, using adoption models
reducing barriers and riskend evaluating thewareness of the positive impacts of

adoption of innovation of EHRS/EMRSs.

Awarenessabout the citical factors influencing the adoptionof using the technologyin
health organsations Attitude significantly affects the implementation of EMRs/EHRs.
Users did not show a posi attitude to using the systelmecause of the limited
experiences in dealing with the systefifechnical factors such as low level of IT
infrastructure affectedtrust, whichaffects attitudd¢o use Miller et al. (2005 and Valdes
et al. (2009 showed that changing attitudbehaviourtowards positivityis essentialin

using EHRs/EMRs
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Additionally, EHRs/EMRsusers with positivaattitudes will encourage other users. This
researchsuggested thatwareness about theecessity of continuous training and
improving IT standarsland infiastructure were critical step&dditionally, it is necessary

to change the policto encourage users to accept using the system.

The government can drive both private and public hospitals to adopt EHRs/EMRs. Having
IT standards is essential to enhattoeexchangeof health data. Batg2005, Brailer and
Terasawa(2003, Hersh, (2004, and Spragu€2004 agreed that these standards are a
direct influenceon the adoption of EHRs. The results skeowthat IT standards and
infrastructure not only affecting privacy but also trust. For exambie,King Fahad
hospital had the system skaduring treatment; this made the users not trust the system.
This research found that there was a low level of IT standards and infrastructure in all

hospitalsthatinfluence adopting HIArelated to EHRS/EMRs.

Using adoptionevaluating model Evaluationmodes such as (EMRAM) should ensure
user® awaranessof which stage of adopting tteMRs they arein. This will improwe the
progress of adopting EHRS/EMRs. HIMSS has created the engagement to help an
organgation adopt EMRs tesstags 6 and 7. Using IT suppliers which is essential to
successfullyadopt the implementation of healthcare IT, requires HIMSS consultancy. Thus,
the health orgasation should improve care delivery through better use of technology with

HIMSS analyticsassessment and strategywsses.
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Reducing Barriers and RisksReducingthe risk of losing health data and improving
privacy and confidentiality are essential in all health organisations and are a necessity for
the success of EHR integration between private and public haspited risk is that health

data may be subjected to illegal violations of privacy. However, researtiow users
shareclinical and patient health data between different organisations can beabuilt

national level with &ecureonline environment.

The present study provides proof that health information exchange can be done
electronicallyandimprowe healthcare, with no effect on privacy and confidentiality. There
are several elements to enhance the privacy and corgliti@aking itpossible for health
providers to managerhe most important of these elements is haaigalth information
security standard. This research shows thatMoH doesnot clarify health information
security privacy, which has to Itee same in both private and public hosgstdlhis should
include defining terms and conditions for all healthcare osgéions. This policy can
includeapat i ent @ermitrta ugehHis/hetidata, which can improve privacy and

confidentiality in health information exchanges.

Awareness of the mitive impacts of addpn of EHRS/EMRson healthcare: The results

of this study showed thatlaptingHIT-related EHRS/EMRs Isébeen positive in practice

on four levels. Firstly, EHRsimproved the healthcare delivery processith better
communication vidhe sharingof health information between private and public hospitals.
Secondly, the effects of EHRS/EMRs on healthcare deredopare found in this study
including saving time and cost. The healthcare delivery process shoudésteeif the
hospitas exchange the health data with each other. Thirdly, the health professionals who
were working within both private and public hospitals indicated thmt using

EHRs/EMRs, theymprovedtreatment decisiemaking and redwed medical errcs.
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As aresult it improved health quality and safetyvith less time and cost. Fourthly, from

the patient goint view, accesdo health data has tbe secure and controlled bythem

during treatment. Patients who travel between private and public hospitals need to have
the full healthinformationdata.This is essentialo spread awarenesspeople, businesses,

and governments about the importance of EHRs/EM#pecially in nordeveloped

countriesThekey implications for practice are

1. The Ministry of Health (MoH)xhouldimprove privacy and confidentiality by
providing clear policy, terms, and conditions. This includes new policy, in
particulat health information security standards.

2. IT standards and infrastructure not only create better trust and atitude
alsor educe the userods perceived risk.

3. I'T Security policies are relevant i n reducing
This will encourage the orgaaaition to accept the technology aedable the
exchangeof health data. This research gives only the patieight to permit
health organisationso exchang his/her data on the dathat the health
servicesaredone.

4. Users should be training regularlgs technologys always changingThis
research recommendétk need to have schedulgégular training.

5. The awrrent system useesedealing with botrEMR systemand paper files in
case of system crasher shutdowns This significantly affects trust and
attitude of usinghe EMRs inhealthcarergangations

6. MoH should develop national health plans and strategies to provide adequate
financial and technical resources on argaing basis.

7. Adopting basic standards forhealth serviceshould be doneThis includes

improving IT standarsland infrastructure.
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8. Ensurng the availability ofdigital equipment in both primary health care
centres and hospitals essential This will improve followup with patients
and the quality of health data.

9. Providing IT human resourcesdIT staff with HIT experience is needed for
managing €health services. It also helps to inform people about the role and

importance of ICT in the health field.

In summarythe findings indicate positive user points of view on ithlicationsfor the
practice of using EHRsS/EMRs. However, manageas reduce thecurrent barriers
affecting theuse ofthe systems, which wel@ghlightedin this research. The currense

of EHRs is not integrated between different health organisation. This study shows that
there is duplicatecentering health data by wss. Thishasreduced the usefulness and
effectiveness of EHRSIt is important thatpeople in health organizatiorecceptthis
technology, because themeelikely to befurtherimprovementsto health technology in the
coming years. The future of ICT su@s Telemedicine, IT cloud, and-health will
improve the healthcare process. More privacy technioquass also be usedwhen
exchanging health datauch as fingerprinted or ID sim card’ hese would reduce privacy

conceris and improve thexchange ohealth information.

In addition, it is important to change heaittiormation policy. For instancethe results
show that having a clearoficy would reduce any negative implicatiof@r practices.
Managers should be driving the adoption of the currestesys and minimising any errors
or impacts. This will improve nainly the use othe system but alsthetrust and attitude

of its users
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5.6 Conclusion

This chapter examined the critical factors influencing the use and integration ef HIT
related EHRs among private and public hospitals in Saudi Arabia. The findings highlighted
the importance ofparticipants characteristics, perceptign acknowledgments, ad
experiences in shaping their experience of EHR integration. Moreover, this study
represents an initiation towards untanglihgthree themeghatinfluence EHR integration

by introducinga framework modedetermined by theualitativeresults. The finohgs of

the four case studies, based on the links obsarvéde literature, can be harnessed to
refine several ICT theories, to better understand the process of adopting health
technologies. Therefore, the findings of this research make swouetive and theoretical
contributions to the current literature surrounding information technology, its adoption, and
health informatics. The study also provides actionable insights for health and technology
organsgations interested in understanding the factoes thfluence EHRs and maxiseis

the acceptance and adoption of health technologies. The final chapter will elaborate on the
main findings of this thesis, highlighting the main contributions of the thesisel asthe

limitations of the study and how theekave been addressed
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6.1 Introduction

The primary purpose of this study was to contribute to atepth investigation into the
influence of HIFrelated EHRs, and the exchange of health data, in private and public
hospitals. The study was followed by a demonstration in the form of four aafiesst

which included both private and public hospitals in Saudi Arabia.

The structure of the thesis is as follows: Chapter One justified the background of the
study and provided an overview of the research objectives, research framework, and
research aatexts. Chapter Two provided a review of health information technology
(HIT), including critical reviews on definitions, benefits, impacts, factors, risks, and
barriers. This was followed by an-depth critical review of existing literatupertaining

to technology adoption, in order to identify gaps, as well as to determine the appropriate
theories for this research. Chapter Three detailed the research philosophy, methodology,
and data analysis steps involved in designing and examining the four case study
methodologies. Chapter four provided the results of the interviews. Chapter five
discussed the findings from these interviews in unison with the literature review, showing
the similarities and differences between the literature and the results, to show th
contributions of this research. This final chapter will now sumseathis process,
highlighting the main contributions of this study, followed by its limitations,

recommendations, and pathways for future research.
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6.2 The contribution and novelty ofthis research

This section presents the kayductive and theoretical contributions of this study. In
Chapter Two, the current deficiencies in the literature relating to HIT adoption and
integration were identified; these were also addressed inpthposed research
framework model. These deficiencies are briefly reviewed in this section, in order to
highlight how this study fills these gaps, adding significant scientific value to the
uncerstanding of Hlfrelated EHRs.To address these gaps in théerkture, four
experimental case studies were undertaken within Saudi healthcaresatigasi The

main purpose of this was to determitie status of the adoption of Hf€lated EHRs
within private and public health orgaations, by investigating the itical factors,
impacts, risks, and barriers influencing their adoption. This made it possible to derive
several recommendations for enhancing the process of EHR integration and the exchange
of health data. The following points epit@®@ithe main contribitins outlined in this

study.

Contribution One: Introducing the framework model for the implementation of EHRs:

in Chapter Two,a conceptual model for the implementation of Hélated EHRs
between private and public healthcare orgations wasintroduced. This model was
reviewed using five theories related to the adoption of ICT. It was shown that the
framework model was linked with a critical review of the factors, impacts, risks, and
barriers surroundg the use of HIdrelated EHRSs. Thus, this presented the

implementation process, which previous studies required.
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Furthermore, the paradigms of the proposed model were sysathesiom a
comprehensive literature review, divided into several sections related to the adoption of
health technologydr EHR integration. The model proposed is new and no such model
has ever been designed, thus providing a significant contribution to the field of HIT

adoption and implementation.

Contribution Two: Understanding the critical factors that influence Hifelated EHR
adoption: Before linking the contributions of impacts, barriers, and risks findings with
factors usually explored after EHR implementation, it was essential to look at critical
factors that influenced HIT. The critical factors that influenced EHBp&on in this

study were divided into three main factors, as well as severdhstdrs. These factors,
collected and grouped by this research, were then combined with factors referred to and
studied in previous research, to give an overall map of thm mtical factors.
Additionally, a comparison was drawn between the main factors present in private and

public healthcare orgasations, which then exposed some interesting differences.

Contribution Three: An investigtion into the impacts, barriers, and risks of
implementing EHRs and health data integratioinother essential contribution of this
study was the clarification of the main areas involved in the implementation of EHRs.
There were elements mentioned in the literature review,hagc not previously been
tested in terms of differences between different healthcare systems and/osabi@yani

As a result, an investagion into the impactdarriers, and risks was conducted.
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Contribution Four: Contribution to the scarce supply of case studies between private
and public hospitals related to EHRs adoptioAn interesting contribution of this thesis

was that it was the first to look at the comparison between private and pehblib
organgations in a Saudi context. Using a case study methodology can allow researchers
to test real experiences related to EHRs, and investigate their ability to link private and
public hospitals regarding the exchange of health data. Unfortundtelgutrent status

of healthcare in Saudi Arabia means that private and public hospitals are unable to
integrate successfully. For that matter, integration between different public hospitals is

also difficult, as discussed in Chapter Five.

Contribution Five: Theoretical and empirical contribution: The theoretical
contributions of this research related to the technical, social, and administration fields,
based on reviews of the UTAUT, TAM, TRA, TPB, and diffusion of innovation theories.
Thesetheories have different stages of adoption, evaluation, and implementation. To
date, none of these theories indicated any differences between the private and public
sector when it came to using EHRs. Thus, this study has significantly contributed in that
regard, as well as providing the essengt#ments which contribute to successful

adoption

Furthermore, the study has described how EHRs could be implemented, adopted, and
evaluated within different healthcare orgaations, as seen in Chapter Four. ®over,
the research perspective that marks this research project, from a methodological point of

view, is one, which draws on critical theory.
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This is in contrast to the dominant perspective in information and communication
technology studies, which hasmmonly been characterised by the positivist tradition. In
fact, most of these earlier studies were based on methods that neglected aspects of the

cultural and social environment.

The recommendations below are also a further contribution of this thesissist and
supportdecisionmaking in both private and public sectors, especially in developing

countries, to help improve health data exchange among healthcare providers.

6.3 Recommendations

This section offers advice to managers whose tasks include strategic planning and
decisionmaking at governmental and business levels. The following recommendations
are provided to improve healthcare in Saudi Arabia. The recommendations can also be
lessongo any other countries. Therefore, these recommendations were established based
oninductive and criticascientific evidence, through a review of current literature and the
results of the four case studies. The following points constitute the main

recomnendations:

1 Recommendation Ont is highly recommended that the decision makers have a

strategic plan in place regarding health information management policy, in order
to improve health privacy. There is a strong need for the Saudi government to
estabikh a health information management plan at an early stage. It is suggested
that to improve healthcare, a national health information network system is
needed. However, this plan should involve several government agencies, such as
the Saudi Arabian Minisyr of Interior. Another agency that needs to be more
involved is the Ministry of Health, which must push both private and public

hospitals to implement a health information exchange.
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Moreover, health data must be compliant with the privacy policy as aesign
government agencies, which monitors the use of health information. The privacy
legalisation allows hospitals to protect health informatiout it must be followed

at all times.

Recommendation Two:it is essential to give administrative powers dt

organsational levels, thus improving the flexibility of decistamaking. To
improve decision making regarding EHRs, a decesatdin process is
recommended. The main factor delaying the implementation of EHR projects is
the centrabations of the desionmaking process. This is especially more
prevalent in public hospitals, as shown in Chapter Four. For example, top
managers in the MoH make the majority of financial decisions. Thus, it is
necessary to change the management and seg@mal systento give more
power and authority to all Saudi regions to be more independent when it comes to
decisioamaking. Additionally, communication and collaboration are essential in
order to engage and involve administrative and clinical staff in the development
of EHR projects. Other factors at play include effective communication,
collaboration, educational leadership, commitment, and training.

Recommendation Threegovernmental policies and standards need to be set for

the adoption of health information systerifie policies and standards can be

i mproved in alignment with the hospitalsé vision
an interoperable IT infrastructure. Undoubtedly, healthcare @ayani ons 6 pol i ci es

and IT infrastructure standards should be updatechdatch healthcare needs.

Furthermore, these policies and IT infrastructure standards should involve both

health professionals and top management staff during the adoption process, to

increase the probability of tédhe systemds adoptio
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It is also suggested that the hospital's infrastrucimiredesigned to match the
needs of the IT and network system, before proceeding to the adoption stage.
Additionally, IT infrastructure standards should be the same across different
hospitals, inorder to ease integration. The Ministry of Health can establish the
minimal policies and standards for IT infrastructure, and ensure both the private
and public healthcare providers adheréhese ¢o.

Recommendation Four:to improve the reengineering mess and workflow,

when implementing Hldrelated EHRs, it is recommended all processes and
workflow procedures be reviewed by health professionals before the
implementation process begins. It is highly recommended that IT and clinical staff
collaborate to understand health processes, which would then allow IT designers
to match the values and needs identified imitthe system.n addition, it is
suggested to improve business process management skills. This will enable users
to improve workflow by adopting IT in the healthcare sector.

Recommendation Fiveimplementing the privagation of government hospitals

can improve the agbtion process for EHR projects. Privatization is the concept
used for all outstanding shares of a publicly traded company by private investors.
Through privatation, hospitals can develop a culture of cost analysis and
rationalsation, to improve financlamanagement, program budgeting, and
accountability. Additionally, it will assess the efficiency of hospital management
and the quality of services, including electronic management and leadership to

improve health quality.
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6.4 Limitations of the research

Limited academic research had previously been undertaken in exploring the adoption of
EHRs and integration between private and public hospitals. Thus, from theoretical and
methodological perspectives, there were several limitations to the research undertaken
here.

1. There was confusion between the definitions of health information technology
and health information systems. These two concepts, EHRS/EMRs, were
explained, and they share many similarities and conflicts. However, this study
sought to clarify theseoncepts, in the beginning, in order to avoid confusion.
Additionally, there were limited resources comparing ICT theories from a
gualitative standpoint. There were also limited-toqolate reports from
governmental sources relating to the Saudi Arabian thheahre system.
Furthermore, this study was tire®nsuming, involving the need to travel to Saudi
Arabia to collect data. In addition, it was not possible to examine the adoption of
EMRs through case studies, as Electronic Health Record integration hgest not
been implemented between private and public hospitals in Saudi Arabia.

2. There was difficultyaccessing data concerning health orgaions, due to
confidentiality and privacy reasons. The the@nsuming tasks involved in this
research included thepllection, processing, and analysis of the data for the four
case studies, particularly as the organons in question had different EHR
systems. Therefore, for confidentiality reasons, gaining access to information was
not easy, even after getting ethi approval from the MoH. Additionally, some
participants preferred not to clarify personal data, for personal reasons, while
some clinical staff were not available when the data collection took place, as they

were attending meetings, treating patientgperforming surgery.
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3. This researchhas shown limitation to implement the health information
integration between private and public hospitals. However, this study gives steps
for managers to adopt EHRs integration withreducing the limitation.
Additiondly, this studyhas investigated a list of difficulty, impacts, and barriers,
and factors were facing adeptEHRS, and it was essential to identify théon

redudng any difficulty of implementing EHRs integration.

6.5 Directions for future research

This studyhas established a starting point for understanding the application of health
information technology, by developing a model of the critical factors, impacts, risks, and
barriers, which influence the adoption of Hidlated EHRs. The overall findings, aslwe

as the limitations, of this researgrovide a guide for further research in different areas.
These areas include:

A The comparisonstudies between Saudi Arabia and other countries
regarding the use of Hifelated EHRs. The linking of private and public
hospitals for the exchange of EHRs is also recommended for future study.

A The impact of privagation on public hospitals. There is a national plan to
make all public hospitals in Saudi Arabia prigatl as part of the
government 6s nat mn élowaVer, notieaough mesedr€¢h3 0
has been done regarding the impact of prsa#ibn on public hospitals,
particularly in Saudi Arabia. This study would be beneficial for decision
making at top management levels, in particular, within the Saudi Arabian

Ministry of Health.
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A In the area of integrating insurance companies with private and public
hospitals using EHR applications. For example, the use of electronic
health records would improve communication with insurance companies,
allowing insurance companigs reach decisions surrounding healthcare
cover more quickly. However, when it comes to privacy concerns, not
enough studies have investigated the risks and barriers affecting the
electronic exchange of health data between insurance companies, private,
ard public hospitals.

A From a methodological point view, future research could use a systematic
review. For statistical studies, this technique is suggested in order to
develop and test a list of hypotheses.

A Using quantitative or mixed methods. One suggedtioriuture research
would be a study that compares the USA and the UK regarding the use of
eHealth technology, such as mHealth systems. This study could be done
through a quantitative survey and can look at the patientsllingve
between these countriesxd examine how they can share their health

information.
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6.6 Conclusion

Notwithstanding the limitations presented in this chapter, this study contributes
significantly to the areas of health information technology, health informatics
management, and HIT adogn. Several relationships were established between the
findings extracted from the four case studies, and the qualitative data examined, thus
providing evidence to support this dafehis was achieved through an exploratioraof

HIT, EHRs, and the factery risks, and impacts of these on the Saudi Arabian healthcare
system. The study explores the theories of Diffusion Innovation, UTAUT, TAM, TRA
and TPB, to provide a more comprehensive understanding of the impact of health
information technology on healthie. Finally, this study has desigred adoption model

that takes into consideration the critical factors, impacts, risks, and barriers related to the
adoption of HITFrelated EHRs. This model represents a strong starting point for the
untangling of the llayrinth that is information technology construction in healthcare. This
model can also be reviewed and depebb further in future researctHealth
organizations, technology vendors, and government bodies charged with implementing

new health technologies caignificartly benefit from the insights in this study.
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V. Advice as to arrangements to be made to protect confidentiality of data, including that
confidentiality of information provided is subject to legal limitations

Confidentiality is an important issue during data collection. Participant's identity, or other
personal information, will not be revealed or published without permission. For the
interviews, as numbers are small there may be a slight risk that individuals may be linked to
the data, however all responses interview will have a code attached to them, with names
removed and will be dealt with on a strictly confidential basis. All raw data will only be
available to the research team. In accordance with DCU policy all data will be kept on-site in

DCU in a locked secure area.

VI. Any other relevant information

The sample size for the study is five inferviews from each hospilals and as a result of the relatively
small sample size there may be implications for the interviswee's anonymity.

VIl. Signature:

| have read and understood the information in this form. My questions and concerns have been
answered by the researchers, and | have a copy of this consent form. Therefore, | consent to take
part in this research project

Participants Signature:

Name in Block Capitals:

Witness:

Date:
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Appendix D: Plain LanguageStatement

DUBLIN CITY UNIVERSITY
Plain Language Statement

PROJECT TITLE: An investigation into the impacts of HIT- A comparative case study of EMRS in
Saudi Arabian private and public Hospitals

SCHOOLIUNIT: DCUBS/Managemant

Investigator Detalls:
Ahmad Aljehani
Q244

oCcuBs

Glasnevin

Duwblin 11

Mobile:0852BS042T
APPLICANT EMAIL: anmad.&ljohani2@mail.dcu.ie

Introduction

Itis proposed that this research will explore the using of Electronic Medical Record (EMR) in Saudi
Arabian private and public Hospitals. The researcher has noliced that Healthcare in Saudi Arabia,
in particular, has been significantly improving in recent times with difficully of using eHealth
technologies. This has been accompanied by advancements within the field of Information and
Technology (IT), mere specifically Electronic Medical Record Systems (EMRg). The application of
EMRs has been a necessity for hospitals in order lo achieve objectives such as enhancing the
quality of healthcare provided and reducing the time and the cest of healthcare delivery.

The purpose of this research is lo address the internally and externally impacts of EMRs have on
the healthcare industry. The impacts can be cost. qually efficiency. process, and performance.
The second purpose of this research is o investigale the key issues and challenges in the
implementation of EMRs and How are EMR systems adopted by different health crganizations.
Furthermore, the research will explore the critical factors influencing the adoptien of EMRs in
healthcare organizations EMRs in Saudi Arabia for both public and private hospitals.

Invalvement in the Research Study:

The research approach adopted requires the researcher to interview different level of management
in bath private and public hospitals in Saudi Arabia. These interviews are designed 1o help the
researcher to fully understand the gap between private and public hospitals with respect o the
adoplion of EMRS. It is important lo mention thal the researcher will nol seek lo any personal
details of participants. Moreover, the researcher will not be collecting any sensitive investment. The
interviews will be between 30 min to 45 min in duration with the permission of interviewee,
recorded (audio only). After the interview, the researcher for clarifications may contact the
participants.

Parlicipation in the inlerview process entails no personal or professional risks. Individual
centributors will not be identified and all recordings and resultant transcripts will be treated as
cenfidential records within the limits of the law and will nol be disclesed te any third party without
the wrillen permission of the interviewee. Records will be stored electronically on a local {sit based)
server and will be password-protected. Where trusted by interviewee the inlerview recerdings will
be deleted within five years of the study being completed.

Participalion in this research is veluntary and participants may withdraw from it at any stage of the
process. Thal said an inlerviewee wha fully parlicipate would receive a copy of the completed
study before publication. Additionally, they will receive a copy of any subsequent relevant papers
developed by the researcher.

Discomfort! Risks:
There are no specific risks associated with this study.

Last updated June 2018
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lll. Confirmation of particular requirements as highlighted in the Plain Language Statement

Participant — please complele the following {Circle Yes or No for each question)

I have read the Plain Language Statement (or had it read to me) Yes/No
| understand the information provided YesNo
I have had an opportunity to ask gquestions and discuss this study YesNo
I have received salisfactory answers to all my queslions Yes/No
I am aware that my interview will be audiotaped YesNo

IV. Confirmation that involvement in the Research Study is voluntary

I may withdraw from the Research Study at any point.

V. Advice as to arrangements to be made to protect confidentiality of data, including that
confidentiality of information provided is subject to legal limitations

Confidentiality is an important issue during data collection. Participant's identity, or other
personal information, will not be revealed or published without permission. For the
interviews, as numbers are small there may be a slight risk that individuals may be linked to
the data, however all responses interview will have a code attached to them, with names
removed and will be dealt with on a strictly confidential basis. All raw data will only be
available to the research team. In accordance with DCU policy all data will be kept on-site in

DCU in a locked secure area.

VI. Any other relevant information

The sample size for the study is five interviews from each hospilals and as a result of the relatively
small sample size there may be implications for the interviewee's anonymity.

VIl. Signature:

| have read and understood the information in this form. My guestions and concerns have been
answered by the researchers, and | have a copy of this consent form. Therefore, | consent to take
part in this research project

Participants Signature:

Name in Block Capitals:

Witness:

Date:
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Appendix E: Interview Questions Agenda

1. Thematic Athe critical factors influencing

organizationso

t

he

Interview questions

References linking to the Lit review

What are your rules in the adoption EMRs process?

Fichman and Kemerer (1999)
Rogers (2003)

(Greenhalgtet al, 2005)
(Omachonu and Einspruch, 2010

Are there a specific department concerning health
information technology issues?

If yes,what rules are imposed by this department
regarding the purchasing, adoption and implementat
of IT applications?

Rogers (2003)
(Dobbinset al, 2002)

In your opinion, what other organisational factors are
likely to influence the adoption process of HIT relate(
EMR inthe organisation

(Omachonu and Einspruch, 2010
Rogers (2003)

What are the main costs (e.g. hardware, software,
devel opment , mai nt enanc ¢
training, business processe&agineering, organizationg
restructuring, standard
associated with the adoption of EMR & HIT

(Ciampa and Revels, 2013

Behkami and Daim (2012)
Aldosari (2014)
(Odukoya and Chui, 2013

In your opinion, how can healthcare organisations
predict and respond to these aspects effectively and
efficiently before the adoption EMR & HIT?

How is your HITinfrastructure organised?

Ciampa and Revels, 2013, p.4
(Odukoya and Chui, 2013
Tierneyet al.(1993)
Chaudhryet al. (2006)
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2. Thematic Athe key issues,

i mpacts and chall

enges

Interview questions

References linking to the Lit review

What is the hospital policy with regard to the
purchasing, adoption and implementation of I
applications such as EMR?

Dobbins, M., Ciliska, D., Cockerill, R.,
Barnsley, J. and Dicenso, A. 2002

How do the organization deal with the key
issues andhallenges in the implementation of
EMRs?

Seligman, 2006

Hendersoret al, 2012

Rogers 2003

Pizziferri, L., Kittler, A.F., Volk, L.A., Honour,
M.M., Gupta, S., Wang, S., Wang, T.,
Lippincott, M., Li, Q. and Bates, D.W. 2005

What are the key challengestire
implementation of EMRs?

Wanget al.(2003)

Ciampa and Revels (2013)

enderson, C., Dancy, M. and Niewiadomska
Bugaj, M. 2012.

Kautz, K. and Aby Larsen, E. 2000
MustonemOllila, E. andLyytinen, K. 2003

What are the key issues in the implementatior
EMRs?

(Sahin, 200p
Rogers 2003

What is the overall cost of the adoption and
implementation of EMR & HIT?

Wanget al.(2003)

Ciampa and Revels (2013)

enderson, C., Dancy, M. and Niewiadomska
Bugaj, M. 2012.

Kautz, K. and Aby Larsen, E. 2000
MustonemOllila, E. and Lyytinen, K. 2003
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3. Thematic

ma i

iEMR
nt ernal

systems

S
n i and

adopted
external

by different

i mpact so

Interview questions

References linking to the Litreview

Have any activities (e.g. promotion and awareness
raising, pilots and demonstrations, sponsorship,
information and technical support, resource allocatior|
vendor support, consultant support and government
support é etc) beernmeatarr
and/or other parties to encourage and support the up
of HIT related EMR? Please explain.

Chaudhry, B., Wang, J., Wu, S.,
Maglione, M., Majica, W., Roth, E.,
Morton, S.C. and Shekelle, P.G. 2006.

Have you carried out any consultations witigard to
HIT related EMR? If yes, what impact did the
consultants have on the adoption of EMR?

Suginaka, H., Okamoto, K., Hirano, Y
Fukumot, Y., Morikawa, M., Oode, Y
Sumi, Y., Inoue, Y., Matsuda, S. a
Tanaka, H. 2014.

How does participation iEMR activities, either at a
national or international level, impact on the adoption
the EMR? Please explain

Ciampa and Revels, 20E3dTierneyet
al. (1993)

What are impact of EMR & HIT on Saudi patients
related to the cultural, services and marketing?

Aksoy, P. and Denardis, L. 2007
Hasanain, R., Vallmuur, K. and Clark,
M. 2014

What are the impacts of the adoption of HIT related
EMR? Are there impacts o
resources, time, budget, leaderships, planning etc.?

Tierneyet al.(1993)

Chaudhry, B., Wang, J., Wu, S.,
Maglione, M., MojicaW., Roth, E.,
Morton, S.C. and Shekelle, P.G. 2006.
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Appendix F: An example of the coding process

The interview number1 29 min

OHAD hospital

Head of the E- health department in Ohad hospital with experience 7

years

Can you explain the core system that you have?

(OAL < The main system we have is OASIS that develops with Balsam the main/ f\ﬁ Cﬂwjzz,z
g vendor for the system; we actually have had some difficulty, which ,‘M/)w/,‘
:?7;/0\4 impacts us on implementing the system: The system is a complete - [/

system with all functions; however, there is the issue with users. Also,
there are some issues with the system but we contact with the vendor
to support and fix the problems. The system is linked with x-ray and
pharmacy now we try to link with laboratory.

N

,;;_y] \nes Is the system able to secure the patents data patient data?

‘ .77 The system is totally secure with user ID all users have to sign the
d h/)"L (g » privacy form any problem can happen in the OPD or the emergency we

F . ~( Bt qble us to find the user easy. Following users, there is no 'difficulty ors,

Heumic domment that come from using the system. . No (W;

o5 'f/"\’* There is any process that you follow to implement the system?

First, we have the model for every functional for example we have to
implement the system on the OPD which start first with the
prescription order model. We start with the users who work in the
OPD and explain with them the process and how to use that then we
S/ ) VC implement the system.
et G —'The training and educagicii for the clinical staff took about 1 month
’[u‘(, bond able us to teach and fix the challenges; we started the system for 2
‘ weeks after training after that we implement the system.
How about the infrastructure is it enough which able you to
W?”W etpry I Throraron,
‘(.W“'\(/‘Q‘ & neral, we have a good ‘infrastructure such as new servers an
‘ networking there is only one server that we have the problem which __
\:L{")M shut down once for 2 years, the infrastructure of the Ohad hospital is
_very old but’ we have updated that building which able us to

(?r implement the system we still use the paperwork as the system that
ir’\ ;,« h’b&/ﬁi'

,I) we have not fully implemented the main issues is the users who not — ’I.S§U 4
able to accept the system. So, they still use the papers work. goq\ é,_ (oY

au%(/ﬂﬁ,by The main important is the patents data that, not:loss or shared with

any other users. Some issues regarding users are attitude some of the
users do not accept the technology so the looking for any problem in
) the system to stop use it. Some users are happy about the system and
&\ ) \L rbehavior well and using the systems in a professional way. Wsurs (‘U
” Especially, the problem rises in the users of reception in the (U;"l,\,
emergency department.'We have a low number of employees in the E-
health department is low. We have on call after main working hours 57».#.,«-/\
) shift. The main problem is the users "which looking for any small
gb!}u/vb

: s
Vox aatd
problem in the system or hardware.
w;/’l/\ | 5485 M
W
m Mf
M ) SLass

fw/\w//" .
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g ____We have the problem with the old age consultant who is not adjusting
{ S oy it with the system. The take long time with patients which writing the
prescription.

There is any problem with security issues?
v\,‘bv' _—There is no problem with this
Ml‘ There is any another system that you use
(h\ Qﬁl“ There is the archiving system for old files by using the scanner so there
is the image for the file in the system.
What is your main motivation to use HIT-related to EMRs?
The way what the hospitals use by paper will be changing by the time

;.u("‘uc (= \ﬂe less paper use. For ministry of health here in Saudi Arabia point W(/ﬁhw
' of View using, using the system especially for ordering medicine by ’
- [ online as well as linking all data such as cost a?jwljﬁg' W ¥ Vo s
m‘“‘)“w Ministry of health t& control the budget easily. For example, if the " -
hospital gives you online 1 medication bar by the system will not able ﬁ
~uelu—. the pharmacy gives you any later on without E-prescription from the kTS
doctor. However, by using paper will be hard to follow stock as well as s acd‘m"
g ___'managing above ordering the medicine tapmmrkd
oy et is better than the paper file because it will able to save time.as well as /%/v—w/“ !
reduce the risk of damaging the file. Using system will able us to have 4 /7’J/
/ fov- accurate statistics fast and efficient. . [ -
ki Are there any steps to implement HIT? s P“"_f

Yés, we have. 'In general, we start by establishing the system then:

hecking lastly training th :
%‘M"UA‘/ e checking lastly training the users édeé

What are the main issues and challenging that you have related to

. (Z{Q// the system? _ 7 TS Cnes ¢
f 2 o The main issue tha? in the systems, we have the old vision of the hié /"-/LL
7”@& (}u,/vb(,’« system, which causes some issues. For example, in the pharmacy, the . {7)
] doctor orders some medicine, which is old or conflicting with other fersfr by
medicine.

What are the main barriers that you have?
) ¥ The cost of the new vision of the system is very high as well as the
" “;‘Z"""/z /’i—m—ﬁgmenting process will take long time.
s What are risks do you have?
é/»&{// The main risk that is a4otc1'3”6¥ users with less network system that we.
have: We try to add more switches but the hospital is very old.
What are the external or internal of impacts of HIT on the Ohad

sk

ho accupsss .

< ./ Z hospital?
¢ c/'a/ | think using an online system by the website to make an appointment <
; ?@uw%ﬁ

/'qj or adding data to the online system. The behavior of using technology
C/Lv//w —_is about the cultural that accept technology and use will able to adjust

/ 7 technology. -

W ' Some internal impact is-badrinfrastructur because of the loud we
have. Also, the old users such as old consulted from clinical staff who
not use to the use of the IT.
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:s“|. L

. » ~—__Using the one electronic file that can use for both and public hospital
/ /"’{D“‘ v will have-the positive impact.on the society. There is difficulty rise in
the mainstay of health which not implementing one system that can
’“‘”“2"“‘*‘”(’ be linking with a deferent region. Some patients travel a long distance
bl F to get the medication. But | think be using one system will able us to
guc((" ——contactwithanother hospital easy anytime anywhere. | think should to
Fp-t (,, g implement that from beginning not now. But | think it is important to

CCW“‘MWA Cov make system consolidation.

321



Appendix G: Conducting, analysing and coding
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» To share the data outside of the hospital electronically o )
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Ohud Hospital case study

P4/OH. Administration staff

The paper file is more secure than electronic,

The users in the systerm able to change and adding data any time
which makes the less secure and privacy

Jsing HIT is highly a positive and recommended to implementing
to develop culture,

To catalogue and controlling the disease and make statistics report
fast and easy.

Using system will control the cost of the hospital fast and easy.

The paper file is mare
secure

leess secure and privacy

highly a positive and
recommended

statistics report

control the cost

Nigative pint view

P5/OH. Clinical staff

The system helps to follow up the patients’ health history f the
information if lose it.

Thee system contributes to follow up the patients” health history in
case the infarmation loses it

The disadvantage is when writing the quantity of medicine and
sometimes natice that the system shut down.

It has mare advantage than the disadventage.

To make the easy decision in the future. easy declsion

To help plans the need for human resource in the future, help plans

it has @ positive impact espedially on saving time. saving time

Itis also making information very easy to find. information to get

follow up the patients

follow up the health

the system shut down.

mare advantage than
the disadvantage.

Follow up postive paint view
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Appendix H: Author's Publication

An investigation into the adoption of Health Information
Technology (HIT): A case study in Saudi Arabian Public
Hospitals

Ahmad Aljohani', Paul Davis®, Regina Connolly’
Business School Dublin City University, Whitehall, Dublin, Ireland

1 5 — y ;
ahmad.aljohani2@mail.dcu.ie

“paul.davis@dcu.ie
"Regina.connolly@dcu.ie

Abstract-- The adoption of health information technology
is seen worldwide as one method to reduce the widening
health care demand and supply gap. The purpose of this
paper was to identify the current state of the health
information technology in public hospitals in Saudi Arabia.
The goal was to analyze the implementation outcomes from
Electronic Medical Records (EMRs) by using the Unified
Theory of Acceptance and Use of Technology (UTAUT)
model. A comprehensive literature review of peer-reviewed
articles was undertaken to identify the current state of
knowledge related to the implementation of health
information technology in Saudi Arabia and the wider
medical fields. This paper examines the extent of HIT on
EMRs adoption in Saudi public hospitals by using a case
study approach. The study is based on two case studies Ohud
hospital and King Fahad hospital in Madinah, Saudi Arabia.
In-depth interviews were used with health professionals and
administration staffs. The secondary date was collected from
annual reports; workshops reports, reviews, and websites.
The primary results were introduced under four factors
which are Performance Expectancy (PE), Effort Exp ectancy
(EE), the social influence (SI) and Facilitating Condition
(FC). The main result, there is entirely agreements between
both cases study there was not model to adopt the EMRs.

Keywords--Health Information Technology (HIT), Unified
Theory of Acceptance and Use of Technology (UTAUT),
Electronic Medical Record system (EMRs), Adoption, health
information systems (HIS).

1. INTRODUCTION

Based on a review of the literature on diffusion innovation
and social system it has been shown that, the target of using e-
Health technologies is dependent on adoption by a critical mass
so that the rate of adoption becomes self-sustaining and creates
further growth. However, the implementation of such EMRs as
core systems in Saudi Arabia’s healthcare for both private and
public hospitals has been improving in recent times. This has

been accompanied by advancements in the field of e-Health
technologies, including health information and technology (HIT)
and health information systems (HIS). The application of EMRs
has been a necessity for hospitals to achieve objectives, such as
enhancing the quality of healthcare provided and reducing the
time and cost of healthcare delivery. Additionally, it is widely
acknowledged that EMRs would provide a transformative benefit
to the Saudi health system, resulting in improved patient care,
greater transparency, less paper, and improved resource
efficiency and decision making. UTAUT model used to test and
analyzing the adoption of using the core system. The main reason
behind using the UTAUT model is because the only model that a
reviewed and combined of the constructs of eight models that
earlier research had applied to explain information systems usage
behavior which are (theory of reasoned action, technology
acceptance model, theory of planned behavior, a combined
theory of planned behavior/technology acceptance model, model
of personal computer use, diffusion of innovations theory,
motivational model, as well as social cognitive theory).

The advantage of using the UTAUT model is for analyzing
the impacts of adoption EMRs on the healthcare sector. The level
of adoption of EMR’s in a developing country, such as Saudi
Arabia, will be investigated through covering the theory of
UTAUT model. Additionally, this research focuses on several
areas, including EMRs and their impacts on cost, quality,
efficiency, process, and performance. Interviews have been
conducted to examine the cases of using EMRs in Saudi Arabia
for both public and private hospitals.

II. THEORETICAL BACKGROUND
A. Health Information Technology (HIT) and Electronic
Medical Record system (EMRs)

Health Information Technology (HIT) has been defined in
many ways. It has been described as a method of managing
health information, as a mechanism to improve patient care, or as
a process that enables patient care coordination. According to
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Ciampa and Revels [1], HIT is defined as “the use of hardware
and software in an effort to manage and manipulate health data
and information”. Davis and Lacour defined HIT as “the
specialty in the field of health information management that
focuses on the day-to-day activities of health information
management that support collection, storage, retrieval, and
reporting of health information”. EMRs are a computerized
HIT/HIS which provide patient records which include detailed
encounter information such as encounter summaries, patient
demographics, medical history, allergies, lab test histories, and
intolerances. Additionally, EMRs supports order entry results,
result management, and decision support. In some cases, EMRs
also can be integrated with software, which can schedule
appointments, set up billing tasks, and making reports.

B. Theories behind Implementation and adoption health
technologies.

The table shows 20 most cited previous publications most
during 1999-2016 (with over 49,320 citations in total). In
addition, the most influential theories and models are depicted, as
these are the ones, which are used in the research on EMRs

adoption.
TABLE I
SUMMARIES THE MAIN THEORIES BEHIND ADOPTION TECHNOLOGY
Theor
y Author(s), year

1. Technology Acceptance Model (TAM)

TAM
TR
A and TAM (comparison)

TAM, TPB, and the
Decomposed Theory of
Planned Behaviour

Davis, 1989 [2, 3]

Davis et al., 1989
Taylor and Todd, 1995 [4]

(comparison)

TRA

Ajzen and Fishbein, 1980 [9]

3. Diffusion of Innovations (DOI)

DOI Rogers, 1983  (different
editions) [10]

DO

1 Moore and Benbasat, 1991 [11]

TRA and DOI (combination)

Karahanna et al., 1999

4.
Theory of Planned Behaviour

(TPB)

TAM, TPB, and the
decomposed Theory of

Planned Behaviour
(comparison)

Taylor and Todd, 1995

TB
P

Ajzen, 1991[12]

TAM and TPB (comparison)

Mathieson, 1991

A
Unified Theory of Acceptance

and Use of Technology (UTAUT)

UTAU -
T combines eight

models: TRA, TAM, and
TPB

UTAUT combines eight models:
TRA, TAM, and TPB

6.
Model ofthe ICT

Implementation Process

Cooper and Zmud, 1990 [13]

7. Information Systems Success
Model

Delone and McLean, 1992 [14]

8

EMRs Adoption Model
HIM

S8 Analytics

R. Hersh and A. Wright, 2008 [15]

Extensi

on called TAM2 Venkatesh and Davis, 2000 [5]

C. Unified Theory of Acceptance and Use of Technology

(UTAUT)

TAM and TPB (comparison) | Mathieson, 1991[6]
TA

M (replication) TAM (replication)
2. Theory of Reasoned

Actions (TRA)

TR

A and TAM (comparison) | Davis etal., 1989

TRA

Fishbein and Ajzen, 1975[7]

TR
A and DOI (combination)

Karahanna et al., 1999[8]

UTAUT has been applied in different healthcare institutions.
This paper tries to answer the following question; what is the
user’s attitude towards accepting IT? UTAUT was introduced by
Venkatesh, et al. [16], who has presented four main factors
including Performance Expectancy (PE), Effort Expectancy
(EE), Social Influence (SI), and Facilitating Conditions (FC) as
being key influences on the adoption of IT. These four main
factors are independent variables, the behavioural intention was
one of the key predictors of the technology use, but this was in
tum influenced by the four factors below.
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