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Abstract

Electronic Medical Records (EMR) systems aim to provide an integrated solution to a number of
hospital processes, including supporting administrative functions such as patient billing, providing
clinical guidelines, and allowing clinicians to order and view lab reports. Yet with all these possible
benefits, like many other types of information systems and technologies, their impact on hospital

performance has been a key area of interest and a source of debate.

This study examines the extent to which EMR systems are available across South African hospitals as
well as how well they have been integrated into the processes of the said hospitals. The diffusion of
EMR systems means they are available in the relevant clinical units whilst their infusion suggests they
are comprehensively embedded into the processes that they are meant to support. The most
important question answered in this study was whether the diffusion and infusion of these systems
had any impact on the performance of hospitals. Answering this question would aid decision makers
on whether more effort is indeed needed to ensure their availability across units and their
embedding into hospital processes. The study collected data from a number of hospitals in the
private and public sector with multiple informants providing data on diffusion and infusion of these
systems as well as on hospital performance. Performance measures included the hospitals’ economic

efficiency, their clinical effectiveness, patient safety, and patient satisfaction.

Key findings were that while there are performance benefits in the diffusion of EMR systems across
units, the impacts are not always positive for some hospitals. Large hospitals were less likely to
benefit from the diffusion of these systems. However the comprehensive use of these systems
provided benefits for all types of hospitals, suggesting that while availability may be important, it is
the comprehensive embedding of the EMR system into the hospital’s processes that is more
beneficial to all types of hospitals. These results present further opportunity for research into why

the impact of EMR systems is not always positive for some hospitals.

Keywords: Electronic Medical Record Systems, EMR systems, diffusion, infusion, South Africa, private

hospitals, public hospitals, hospital information systems.
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1 Chapter 1 - Introduction

1.1 Background

The performance of hospitals is gaining attention, both in South Africa and internationally (Mammen
and Weeks, 2014; Blumenthal and Tavenner, 2010; Jha, 2010). In South Africa, the imminent
introduction of the National Health Insurance (NHI), initially scheduled to begin in 2012* required
hospital organisations that seek to provide healthcare under the NHI to be accredited. In order to be

accredited and remain accredited these hospital organisations must meet certain performance levels.

Internationally, the spiraling costs of healthcare is leading to more concerted efforts toward assessing
whether hospital organisations are being efficient in the way they provide their services (Blumenthal
and Tavenner, 2010, Jha 2010), thus placing hospital performance under increasing public scrutiny

and making studies of hospital performance a key academic priority.

A number of researchers, such as Narver and Slater (1990), Vera and Kuntz (2007), Fottler (1987),
have however identified the difficulty of assessing hospital performance. Operationalising hospital
performance thus remains a challenge for researchers in the field (Giuffrida, Gravelle, and Roland,
1999) leading to varying definitions. For instance, some researchers, when considering hospital
performance, have focused on the financial outcomes, such as return on investment and reduced
costs of care (Alexander, Weiner, and Griffith, 2006) or market outcomes such as the market share
that the hospital maintains as a measure of its performance (Trinh and O’Conner, 2002). Others have
looked at the clinical outcomes, such as reduced errors (Mutter, Rosko, and Wong, 2008) or have

focused on patient outcomes, such as patient satisfaction (Rosen et al. 2011).

Hospital performance is therefore multi-dimensional. Identifying and assessing the determinants of

the various dimensions of hospital performance is a research priority.

1.1.1 IS&T in Healthcare

The use of information systems and technologies (IS&T) has been suggested as one way to improve
hospital performance (Blumenthal and Tavenner, 2010; Jha, 2010; Miller and Sim, 2004; American
Hospital Association Report, 2005). Studies, especially systematic review studies, have shown that
IS&T impact a number of the hospital performance dimensions. For instance studies by Poon et al.

(2010), Brotzman et al. (2009), Chaudhry et al. (2006) show that IS&T provides opportunities to

. National Department of Health. National Health Insurance in South Africa. The Policy Paper. Available on
www.gov.za/sites/www.gov.za/files/nationalhealthinsurance.pdf. Accessed October 2011.
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improve hospital efficiencies and effectiveness, improve patient outcomes and their satisfaction, as
well as enhance the quality of care in the form of improved patient safety. Carrera and Dunleavy
(2010) also found that IS&T improved hospital productivity in poorly managed hospital facilities

whilst Park et al. (2015) found that IS&T reduced the costs of healthcare delivery.

There are a number of different IS&T applications in use in hospitals. Van Der Meijden et al. (2003)
classifies these as general or specific systems. General systems are available in more than one unit of
the hospital whereas specific systems are those designed for a particular unit e.g. those used only in
the intensive care unit. General systems are the most common and they include physician order

entry systems, and electronic medical records systems.

This study focuses on the electronic medical record (EMR) systems. EMR systems are seen as one of

the most promising IS&T applications for the hospital context.

The International Standards Organisation defines an EMR as

“A repository of information regarding the health status of a subject of care in computer
processable form, stored and transmitted securely, and accessible by multiple authorised
users. Its primary purpose is the support of continuing, efficient and quality integrated
health care and it contains information which is retrospective, concurrent, and

prospective” (SO standard 18308 : https://www.iso.org/obp/ui/#iso:std:is0:18308:ed-

1:vl:en).

Hayrinen, Saranto, and Nykanen (2008) in their 2008 review of literature on EMR noted that this
definition was the basis for most work that has been done in this area of medical / health informatics

and is consequently adopted for this study.

EMR systems provide a number of functionalities, captured under eight core modules, from which

benefits are intended to be derived. These benefits and functionalities are discussed next.

1.1.2 EMR Functionalities

EMR systems (their functionalities and intended benefits) have been a subject of study and
classification by international organisations such as the World Health Organisation (WHO), national
organisations such as the Institute of Medicine (IOM), the Agency for Healthcare Research and
Quality (AHRQ), the Australian Council on Healthcare Standards, and a number of academic and

research institutions such as Ontario’s Hospital Association. Although most of these studies differ in
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their classification of benefits and functionalities, most can be subsumed into the IOM’s classification.

This study adopted the IOM'’s classification for both benefits and functionalities.

1.1.3 EMR Benefits
According to the Institute of Medicine (IOM) 2003 Letter Report, aside from being feasible to

implement, EMR systems must:

Improve patient safety
Support the delivery of effective patient care

Facilitate the management of chronic conditions

A woNoe

Improve efficiency

As can be seen from the above, EMR systems are intended to play a role in achieving hospital
outcomes that include providing safe and effective care to the patient, as well as improving the

operational performance of hospitals.

The potential benefits to patient care and operating efficiencies are reported in various ways in

literature. For instance, studies have shown that organisations using EMR systems report:

e Reduced cost of care to the patient (Taylor et al. 2005),
e Improved productivity and efficiency, and reduced waiting times (Alamo et al. 2011),
e Patient satisfaction with clinical experience (Rosen et al. 2011), and

e Shorter patient turnaround times (Lo et al. 2007; Pizziferri et al. 2005).

Although these studies reflect a mix of organisational-level and individual-level impacts (how EMR
system users were being impacted) their results nonetheless are encouraging for healthcare
organisations and governments. For instance, the U.S, Canada, and the United Kingdom, have used
the potential of these kinds of benefits to vigorously promote the adoption of EMR systems as a way
of improving hospital performance, curbing the rising costs of healthcare, and improving patient

outcomes (Jha, et al. 2009; Robert Wood Johnson Foundation Report, 2009).

EMR systems provide these potential benefits through implementation of various modules. These

modules are discussed next.
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1.1.4 EMR Modules
In 2003, the IOM published eight core areas of EMR functionality. According to the IOM, a

comprehensive EMR system must be able to provide these eight modules, which are made up of

several functionalities.
These are:

1. Clinical information and Health Data module: this functional area provides for problem lists,
procedure lists, medication lists, and diagnoses.

2. Results Management module: this functional area includes results reporting, results
notification.

3. Order Entry / Management module: this module encompasses electronic prescribing,
laboratory, supplies.

4. Decision Support module: this module encompasses drug alerts, reminders, clinical
guidelines, diagnostic decision support.

5. Electronic Communication and Connectivity module: this module allows for provider-to-
provider communication, patient-to-provider communication, and for an integrated medical
record.

6. Patient Support module: this module includes the ability to provide patient education, to
capture data entered by patient, family, and/ or information giver.

7. Administrative Processes module: this module includes the ability to manage scheduling of
activities such as inpatient and outpatient procedures, and hospital admissions.

8. Reporting and Population health management module: this module encompasses the ability
to do public health reporting, keep disease registries, and report on patient safety and quality

issues.

Figure 1 on the next page summarizes these core modules.
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Figure 1: Core Modules and examples of functionalities, adapted from IOM Letter Report 2003.

Although EMR systems provide benefits and functionalities which can improve hospital performance,
researchers such as Blumenthal and Tavenner, (2010); Jha, (2010); DesRoches et al. (2008) note that
EMR systems are both uncommon in hospitals and their use also limited. Data on EMR systems
availability and use in developing countries is even scantier. As such the functionalities available and
being used as well as the benefits of the EMR systems in developing countries is unknown. Therefore
the understanding of their availability and use of EMR systems in hospitals remains a research

problem. This research problem is discussed further in the following section.

1.2 Problem Statement

Empirical evidence from recent studies in developed countries suggests that the diffusion and
infusion® of EMR systems is limited. Little is known about the diffusion and infusion of EMR systems
in developing countries. The Robert Wood Johnson Foundation Report, published in 2009, noted that
there was little or no information from developing countries in terms of whether EMR systems were
in place and the level and extent of adoption. In particular, those researchers indicated their
disappointment in their inability to comment on the state of EMR systems adoption in South Africa
(pg. 125). The existence of EMR systems in South African hospitals is acknowledged (Ruxwana,
Herselman and Conradie, 2010; Health Systems Trust, 1998; Littlejohns, Wyatt, and Garvican, 2003),
but the functionality and the levels of diffusion and infusion, is not known (Ruxwana et al. 2010;

Littlejohns et al. 2003).

2 Diffusion is the spread of an IT across the organisation (Ash, 1997) and infusion is the comprehensive embedding of an IT within
organisational processes (Zmud and Apple, 1992).
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This limited knowledge is a concern for both researchers and practitioners in the developing
countries who have no benchmark for their respective work. This also presents challenges to
industry leaders and policy makers who have limited basis to suggest EMR systems as tools to
improve healthcare. In some instances the lack of evidence of the sustainable impact of health
information technologies on health indicators is seen as a contributor to low uptake of such
technologies (Chib, van Velthoven, and Car, 2015). Research that identifies the levels of diffusion and
infusion will provide a much needed guide to understanding where the healthcare industry is at and

how far it needs to go to be at par with other countries.

In addition, there has been little empirical evidence at organisational-level analysis on EMR system
effects on hospital performance. Reviews of past studies show that research into the organisational
impact of EMR systems has focused on particular organisational processes and not on hospital
performance (Hayrinen et al. 2008). Furthermore, past studies have either looked at EMR systems
availability (Jha et al. 2009; DesRoches et al. 2008), EMR systems use in hospitals (Blumenthal and
Tavenner, 2010; Jha, 2010), or practitioners use of EMR systems (Lenhart et al. 2000; Makoul, Curry,
and Tang, 2001; Laerum, Ellingsen, and Faxvaag, 2001), but have neglected their impacts on hospital
performance. Those that have looked at impacts have done so either at the individual-level such as
the effects of EMR systems on individual practitioners (Poissant et al. 2005; Lo et al. 2007), or the
effects on clinical processes (Vishwanath et al. 2010; Zalis and Harris, 2010). Research that focuses on
EMR systems and their impacts on multiple dimensions of hospital performance, for example as

defined in Table 1A (see Appendix A), has been limited.

Consequently, the purpose of this study is to describe the current state of EMR systems in the
hospitals of South Africa as well as assess the extent to which the diffusion and infusion of EMR

systems impact the performance of hospitals in South Africa.

This purpose is articulated in objectives and questions that will assist in addressing this research

problem. The following section highlights these objectives and research questions.

1.3 Research Objectives and Questions
To address the research problem stated above, the two main objectives of this study are
1. To describe the current state of EMR systems in the hospitals of South Africa.
To achieve this first objective, the study will address the following research questions;
a. What is the current state of EMR systems diffusion in hospitals of South Africa?

b. What is the current state of EMR systems infusion in hospitals of South Africa?
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2. To assess the extent to which the diffusion and infusion of Electronic Medical Record
Systems impacts the performance of hospitals in South Africa.
To achieve this second objective, the study will address the following research questions;
a. What are the direct effects of EMR systems diffusion and infusion on hospitals’
economic efficiency, clinical effectiveness, patient safety, and patient satisfaction?
b. What are the indirect effects of EMR systems diffusion and infusion on hospitals’
economic efficiency, clinical effectiveness, patient safety, and patient satisfaction,

through improved information management capabilities?

The objectives of the study are to be achieved through the use of quantitative survey methodology
involving the administration of structured questionnaires to key informants (hospital CEOs, chief
administrators, |.T / Operation heads) in a sample of private and public hospitals in South Africa. The
results of the study will be used to make recommendations to practice and to derive implications for

theory and future research. The South African healthcare environment is discussed next.

1.4 Context of the Study

South Africa operates a two-tier healthcare system, with both the public and private healthcare
providers. Overall, the South African healthcare sector is undergoing significant reforms, following
the government’s decision to implement a National Health Insurance (NHI) programme. The NHI
programme, which was meant to begin in earnest in 2012, aims to provide healthcare cover to all
citizens of South Africa, enabling them to access healthcare at any accredited healthcare provider
within the country, whether the healthcare provider is a public or private entity. Specifically, the

stated objectives of National Health Insurance are®:

a) To provide improved access to quality health services for all South Africans irrespective of

whether they are employed or not.

b) To pool risks and funds so that equity and social solidarity will be achieved through the

creation of a single fund.

c) To procure services on behalf of the entire population and efficiently mobilize and control

key financial resources.

d) To strengthen the under-resourced and strained public sector so as to improve health

systems performance.

8 National Department of Health. The National Insurance Green Paper. Available on
http://www.doh.gov.za/list.php?type=National%20Health%20Insurance. Accessed October 2011.
|
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The NHI Green paper has been available for public scrutiny since 12 August 2011. It was used as a
discussion document throughout 2011 by both the public and private sectors. This exercise of
refining the green paper into a policy document culminated with a national conference held on

December 7 -8, 2011 at Gallagher Estates in Midrand.

The NHI programme requires hospital organisations to meet certain performance standards for them
to be accredited. These standards will be assessed by another newly established body, the Office of
Health Standards Compliance, and they apply to both public and private sector hospitals. Hospital
performance is seen as an influencing factor to sustaining this programme, underscoring the need to

understand hospital performance.

The implementation of an Electronic Medical Record system in South Africa is supported by the
National Strategic Framework for Electronic Health Record Implementation, a product of the
Electronic Health Record Group which was established in May 2002. A subsequent workshop in
September 2003 formed the basis of the current National Strategic Framework for EMR in South
Africa with the implementation of an EMR system becoming a departmental priority for the years
2004 — 2009 (Department of Health, Strategic Priorities for the National Health System 2004-2009
document). However it is worth mentioning that the introduction of EMR technology in South Africa

is still considered to be at its preliminary stages (Mammen and Weeks, 2014).

Although there have been a number of studies and reports on EMR systems in the public sector,
there is very little information on their existence and use in the private sector. Yet the private sector
is a crucial component of the healthcare system in South Africa. For instance, it attracts around 60%
of resources (human and financial resources) spent on health in the country (Blecher and Harrison,
2006; Dambisya and Modipa, 2009), whilst other researchers such as Cullinan, (2006) suggests that
this figure could be higher. The private sector accounts for approximately 21% of the total hospital
beds in South Africa (Matsebula and Willies, 2007) and it serves approximately 20% of the population
(Cullinan, 2006; Dambisya and Modipa, 2009).

As mentioned earlier as well, a vast majority of the private hospitals are for-profit entities. Their
investment in IS&T in general, and EMR systems in particular, is most likely to be for strategic
reasons. Hospital administrators are therefore most likely to track the impact of such systems on

their organisations. Thirdly, given again that the majority belong to listed entities, hospital
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performance is most likely to be a major concern, since the value of listed entities is influenced by
financial markets. Financial markets base their assessment largely on performance (Becker and
Stafford, 1967). Their ability to raise funding for more investment is also influenced by their

performance. Public sector hospitals, on the other hand, may not face the same concerns.

While there may be some similarities in the expectations of each sector from investment in EMR
systems e.g. improved efficiencies and patient safety, there are also likely to be differences. For
example, the private sector is a for-profit industry and may consider EMR systems a necessity not
only because of the operational benefits but also because they may be used to attract health
consumers and create a competitive advantage. On the other hand, EMR systems are seen as of

strategic value in public hospitals (Cline and Luiz, 2013).

Given the private / public sector differences, it is important that EMR systems are examined in each
of these contexts. Although there is some literature with regards to EMR systems in the public sector
(e.g. Littlejohns et al. 2003; Ruxwana et al. 2010) and government report of progress’, knowledge of
EMR systems in the private sector is less documented in the literature. Likewise, while some studies,
such as O'Mahony, Wright, Yogeswaran, and Govere (2014) note that clinicians in public hospitals are
aware of EMR systems, the literature on EMR systems in public sector is does not provide a clear
picture of how available these systems are across the country. For this and other reasons outlined

above, this study therefore focuses on the current state of EMR systems in these two sectors.

Specifically, this study explores the state of EMR systems within hospitals in terms of their diffusion
and infusion, and impacts on hospital performance. Its contribution to the theoretical, contextual,

methodological, and practical space is discussed next.

1.5 Importance of this Study

This study makes a number of contributions, summarized below;

1.5.1 Theoretical

Foremost, this study extends the work of other researchers who have studied diffusion and infusion
of IS&T. It also extends the work of researchers who have studied the impact of IS&T on hospital

performance.

Secondly, this study aims to empirically test and validate a model that associates the diffusion and

infusion of EMR systems in a hospital organisation to four (4) hospital performance indicators.

4 For instance in November 2008, the Gauteng Department of Health launched its EMR project after a 6 months piloting phase
(http://www.healthcareitnews.com/news/south-african-hospitals-clinics-get-hospital-information-systems).
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Additionally, the study empirically tests the effect of EMRs on hospitals’ information management

capability and consequent implications for hospital performance.

1.5.2 Contextual

This is one of the first studies on EMR systems diffusion and infusion in hospitals of South Africa.
Although there have been studies that have looked at the impact of EMR in a rural setting
(O’Mahony, 2009) there is limited evidence of any studies that have focused on EMR systems
diffusion and infusion across the country. The comprehensiveness of the study — as it sought to
report on both private and public hospitals — provides an opportunity to draw a clear picture on EMR
systems in South Africa. Future researchers can use the results of this study as a benchmark when

assessing future states of EMR systems in South Africa.

1.5.3 Methodological

This study contributes a modified instrument to capture the current state of EMR systems diffusion
and infusion and can be used by future researchers looking at how EMR systems diffusion and
infusion can be measured in the healthcare context. Moreover, it offers up key hospital performance

measures that can be used in similar survey studies in the future.

1.5.4 Practical

This study reports on the impacts of EMR systems on four hospital performance measures. Such
results are important to hospital administrators who have to make investment decisions on systems.
Do EMR systems have any effect on hospital performance? This is a question that a hospital

administrator may have and this study helps to answer this question.

The study also reports on the current levels of EMR systems diffusion and infusion across the
country’s private and public hospitals. These results inform hospital organisations of the current
state of EMR systems diffusion and infusion in the country and also provide an opportunity for these
hospital organisations to benchmark themselves so they know where they are positioned on the
diffusion / infusion curve. Such information is vital for organisations if they are to remain

competitive, if in the private healthcare sector or relevant if they are in the public healthcare sector.
The next section summarises the structure of this research report.

1.6  Structure of this Research Report.

This research report follows the following structure.

Chapter 1 — Introduction and Background to study

This section provides a summary of the background information on healthcare in South Africa, the

role of information systems and technology in healthcare as well as an introduction to Electronic
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Medical Record systems. The problem statement and research objectives and questions to address
the research problem are also discussed before the key contributions that the study aims to make are

highlighted.
Chapter 2 - Literature Review

This chapter will present a review of literature on IS&T in hospitals, on hospital performance in
general, and EMR systems diffusion, infusion, and their impacts on hospital performance. Gaps in
literature findings will also be identified and highlighted. The research model used and its

underpinnings are discussed as well in this chapter.
Chapter 3 — Research Methodology

The research methodology that has been used in this study and the supporting literature is discussed
in detail in this chapter, as well as the research instrument, including its development. The methods
used to analyse the data and literature supporting the choice of those methods are detailed as well in

this section.
Chapter 4 — Research Findings

Research findings on the study objectives are covered in Chapter 4. The findings are presented in a
number of ways, including tables and graphs, consistent with other researchers such as Jha et al.
(2009) and DesRoches et al. (2008) who have studied similar phenomena. This section also covers the

model testing.

Chapter 5 - Discussions of Findings

This section contains discussions of the findings presented in Chapters 4 and 5.
Chapter 6 — Summary and Contributions

Chapter 6 addresses the summary and implications of the study as well as the recommendations.

The limitations, contributions, and conclusions of the study are also addressed in Chapter 6.

1.7 Summary

The first chapter has highlighted the role of information systems and technologies in healthcare, as
well as provided an overview of the South African healthcare context. Research objectives and
research questions, aimed at addressing the stated research problem were also discussed in detail
before highlighting the study’s contributions. The next chapter interrogates existing literature on the
subjects of diffusion and infusion of information systems and technologies in hospital organisations,

as well as literature on hospital performance.
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2 Chapter 2 - Literature Review

2.1 Introduction

This chapter evaluates existing literature on the diffusion and infusion of information systems and
technologies in hospital organisations. Literature on hospital performance is also discussed especially
the focus of past studies when assessing hospital performance. This chapter also discusses the effect
of IS&T on organisational performance, and moves specifically into the effects of EMR systems on
hospital performance. Finally the chapter discusses the development and theoretical underpinnings

of the research model to be used and the associated hypotheses that guide this study.

2.2 Diffusion and Infusion of Information Systems and Technology

2.2.1 Diffusion of IS&T

Diffusion has been defined varyingly in the literature. Ash (1997) refers to diffusion as the extent to
which IT use has spread across an organisation. Eder and Igbaria (2001) have considered diffusion as
the percentage of processes supported by the IT, while others such as Li and Collier (2000) have

considered diffusion as the extent of the IT’s availability.

Taken together, diffusion of an information technology can be defined as the extent to which the IT
functionality is available across the organisation and is observable by the percentage of users and

processes supported by the IT.

This definition is consistent with Rogers' classical definition of diffusion. Rogers (1995) defines
diffusion as “the process by which an innovation is communicated through certain channels over
time among members of a social system”(pg. 5). Technology is considered an innovation and studying
the diffusion of a system allows researchers to understand the breadth of the innovation’s presence

(Ash 1997).

Organisations can be at different levels of diffusion with respect to the same technology with factors
such as earliness of adoption, top management support, organisational structure, organisational size,
IT infrastructure, and IS structure accountable for the differences (Eder and Igbaria 2001; Kraemer et
al. 2006). EMR systems are examples of technology innovation and their current state of availability

within South African hospitals can be usefully explored through the concept of diffusion.

2.2.2 Diffusion of EMR systems

The existence and use of EMR functionalities in systems of hospital organisations has been a research
priority. Jha et al. (2009) used this functionality set to conduct a study on EMR systems use in the US

and they noted that very few hospitals had comprehensive (full functionalities in all clinical units)
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EMR systems (1.5 % of 3, 049 hospitals), and only 7.6% had a basic EMR system. DesRoches et al.
(2008) reporting on results from 2, 758 physicians found that only four percent had comprehensive
EMR systems and only 13% had a basic EMR system. Jha et al. (2009) and DesRoches et al. (2008)
took different perspectives in defining the features that should be in place for a basic EMR system.
Jha et al. defined a basic EMR system to have a pre-defined set of eight functionalities fully
implemented in at least one clinical area, while DesRoches et al. suggest that a basic EMR system
must have at least seven pre-defined functionalities fully implemented in at least one clinical area.
These functionalities were spread over the first three EMR modules, namely Clinical Documentation

and Health Data, Results Management, and Computerised Physician Order Entry modules.

While Jha et al. define basic EMR systems as systems that have a set of eight pre-defined
functionalities available across all clinical units (see Table 2.1 below), DesRoches et al. on the other
hand, define a basic EMR system as one with seven of the Jha’s et al. study’s eight functionalities.
The two studies agree on the seven functionalities, with the Jha et al. study adding an additional

capability.

However, they differ significantly in their definition of a comprehensive EMR system. The Jha et al.
study suggests a comprehensive EMR system as one with twenty-four functionalities available in all
clinical areas. The DesRoches et al. study on the other hand, suggests a comprehensive EMR system
to be one with sixteen functionalities on site. The Jha et al. definition of comprehensive EMR systems

includes all DesRoches et al.'s sixteen functionalities.

The DesRoches et al. comprehensive EMR system requirement is less stringent as it did not require
the system capability to be available in all clinical units. It only requires that the capability be

available.

Table 2.1 highlights the modules and the relevant supporting functionalities that both studies

considered.

Table 2.1 - Basic and Comprehensive EMR Systems functionalities used in the two studies

Basic EMR Systems Comprehensive EMR systems
DesRoches et Jhaet al. DesRoches et Jhaet al.
al. al.
Clinical Documentation and Health Data
Maintaining Active Diagnoses
Maintaining Active Medication Lists vV vV vV V
Maintaining Advanced Directives v
Maintaining Clinical Notes Vi vV vV
Maintaining Current Procedures
Maintaining Discharge Summaries vV vV V
Maintaining Nursing Assessments v
Maintaining Patient Demographics vV vV vV Vv
Maintaining Problem Lists Vv v vV Vv
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Results Viewing

Viewing Consultant Reports

Viewing Diagnostic Test Images

Viewing Diagnostic Test Results

<

Viewing Lab Reports v Vv Vv

Viewing Radiology Images v

<

<L LKL <

Viewing Radiology Reports vV

<

Computerised Physician Order Entry

Entering Consultation Requests

Entering Medication Orders Vv Vv

Entering Nursing Orders

Ordering Laboratory Tests

<L L | K| <
L LKL | K| <

Ordering Radiology Tests

Decision Support

Providing Clinical Guidelines

<

Providing Clinical Reminders v

Providing Drug Allergy Alerts

Providing Drug Dosing Support

Providing Drug-Drug Interaction Alerts v

L L L L <<

Providing Drug-Lab Interaction Alerts

A detailed analysis of these pre-defined modules and functionalities is presented later in Chapter 4 as

the basis for reporting EMR systems diffusion.

Comprehensive EMR systems, noted to have a pre-defined set of twenty-four (24) system capabilties
available at all units of the hospital organisation (Jha et al. 2009) or a pre-defined set of sixteen (16)
such capabilities (DesRoches et al. 2008), are not common in hospital organisations — as noted from
the abovementioned previous studies. Very few organisations have these in place. The Robert Wood
Johnson Foundation Report (2009) notes that only three out of the 30 developed and developing
countries they surveyed had comprehensive EMR systems in 50% or more of their hospitals. Only
thirteen out of the thirty countries had EMR systems in at least the Ambulatory unit. Therefore the
extent to which EMR systems are diffusing into hospitals and positively impacting their performance
is clearly a problem requiring further investigation. This research problem is addressed through the

study’s first research question.

RQ1: What is the current state of EMR systems diffusion in the hospitals of South Africa?

2.2.3 Infusion of IS&T

Infusion is different from diffusion in that it relates to the depth of an innovation’s presence whereas
diffusion relates to the breadth of the innovation’s presence (Ash, 1997). Infusion is thus often

defined as the degree to which an innovation is comprehensively embedded or integrated within an
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organisation’s operational and managerial processes (Zmud and Apple, 1992). Infusion is a process in
which a technology moves through a succession of configurations with each succession facilitating a
deeper, more comprehensive embedding of the innovation’s functionality into the organisation to
the extent that the innovation is frequently used and its use has replaced paper and manual

processes (Eder and Igbaria, 2001; Zmud and Apple, 1992)

2.2.4 Infusion of EMR systems

In the EMR context, infusion is seen as a succession of configurations, from a basic EMR system to a
comprehensive EMR system, with each succession implying a deeper or more comprehensive
embedding of the eight software functions of an EMR system into a hospital organisation (Eder and
Igbaria, 2001; Zmud and Apple, 1992). Infusion thus sits on a continuum from nil through to a basic
configuration of EMR functionality which, as defined by DesRoches et al. (2008), is three modules
available in at least one unit; towards the most comprehensive embedding of the innovation
observable as full functionality being used in all hospital units. The use of full functionality implies
paper systems have been replaced. The depth of EMR systems presence within hospitals in South

Africa can be usefully explored through the above conceptualization of infusion.

However, empirical evidence for the South African context has not been easily available. There is
therefore a need to investigate how EMR systems have infused in South African hospitals as well as

their impacts on hospital performance.

This research gap is articulated in the study’s second research question;

RQ2: What is the current state of EMR systems infusion in the hospitals of South Africa?

Having considered the diffusion and infusion of EMR systems, the next section examines the

literature on EMR systems and their impacts on hospital performance.

2.3 EMR Systems and Hospital Performance

Exploring the impacts of EMR systems is part of a broader review of the impacts of information
systems and technologies on organisational performance. As such, a review of IS&T impacts on

organisational performance is discussed first.
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2.3.1 Information Systems and Technology and Organisational Performance

The contribution of IS&T to firm performance remains a key research interest to IS/IT researchers.
Some studies have shown that IS&T have direct effects on the performance of organisations. For
instance Acosta, Colomo-Palacios, and Loukis (2011), looking at IS&T effects on organisations
involved in e-business noted that IS&T had a direct effect on organisational performance, which they
had conceptualised as e-business value. Their study was consistent with Zhu and Kraemer (2002)
who also found IS&T to have a direct effect on firm performance, which they had conceptualised as

e-business value as well.

Bharadwaj (2000) in her seminal work on IT capabilities and their impact on firm performance; noted
that organisations that were able to mobilize and deploy IT-based resources in combination with
other resources had superior performance measures. Although her study incorporated other
resources as being part of the equation, she was nonetheless able to show that information systems

and technology have a direct effect on performance.

The direct effect of IS&T has been questioned by other researchers. This is in light of studies that
have provided empirical evidence that IS&T can influence organisational performance only through
influencing other organisational resources and capabilities. These researchers suggest the
relationship between IS&T and performance will be mediated by the capabilities that these IS&T are
meant to enhance. Among those researchers who have argued for the indirect effects of IS&T are
Ravichandran and Lertwongsatien (2005) who suggest that it is the way that IS&T are used to support
core capabilities that will impact performance. Zhang (2007) argues that IS&T, if used properly, will
create unique knowledge and information, and this combination in turn will impact performance.
Other researchers, for instance Zhu (2004), Wade and Hulland (2004), have used concepts such as
the complementarity or co-presence of resources to explain the indirect effect of IS&T on
performance. Complementarity occurs when a resource produces greater value in the presence (co-
presence) of another resource than by itself (Zhu, 2004). These researchers suggest that IS&T will

provide added value, not by themselves, but in the presence of other resources.

These differing views make the assessment of the direct and indirect impact that IS&T have on
organisational performance a research priority. The next section addresses IS&T in the hospital

context.
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2.3.2 EMR Systems and Hospital Performance

In hospital organisations, the role of IS&T can also be assessed through the impact that EMR systems
have had on some of the performance measures used in past studies. To this end, a number of
studies that assessed organisations that had implemented EMR systems as an intervention strategy
found that EMR systems have a positive impact. For instance a one year intervention study at four
urban primary health care centres, by Fiks et al. (2007), showed the EMR systems intervention led to
improvements in vaccination rates as well as immunization rates among children. Another EMR
systems intervention study also revealed that the EMR intervention led to reduced number of
ambulatory visits and unnecessary clinical processes (Garrido et al. 2005). A systematic review by
Fischer, Tjia, and Field (2010) on the impact of hospital information technology (HIT) interventions to
improve medication and laboratory monitoring revealed that 63% of studies had found HIT had
provided significant improvements. 75% of those studies assessed had used EMR systems as the

intervention.

These studies are summarized in Table Al (see Appendix A)

2.4 Hospital Performance

One important factor impacting more widespread diffusion is whether there is sufficient evidence
linking diffusion to organisational performance, i.e. do those organisations with greater diffusion of
technology outperform those with less diffusion? Also, although deeper levels of infusion have been
associated with greater levels of diffusion (Zmud and Apple 1992; Eder and Igbaria, 2001), its
relationship with the performance of an organisation has not been fully explored. Likewise the
question whether deeper levels of infusion can be associated with better performing organisations

remains.

In order to answer that question in this study, it is necessary to conceptualise hospital performance.
Conceptualising and operationalising hospital performance remains a key challenge for researchers
(Giuffrida et al. 1999). A number of researchers, such as Narver and Slater (1990), Vera and Kuntz
(2007), and Fottler (1987), have expressed the difficulty of assessing hospital performance, including
the operationalising of hospital performance leading to varying definitions. Consequently, past
studies have used multiple dimensions to capture the complex nature of hospital performance (see

Tables Al and A2, Appendix).

The following section highlights some of the dimensions used in past studies.
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2.4.1 Financial dimension

The most common of measures for hospital performance has been associated with the financial
performance of the hospital. To this end, researchers have used operational definitions such as
operational profitability, e.g. net revenue per admission, net revenue per day, cost per day (Goes and
Zhan, 1995; Devaraj and Kohli, 2000; 2003; Jiang, Friedman, and Begun, 2006), marginal revenue
(Menon, Lee, and Eldenburg, 2000), economic efficiency (Georgopoulos, 1985), while others such as

Je'McCracken, Mcllwain, and Fottler (2001) have considered a combination of financial measures.

The use of financial data is considered by most researchers as objective and a good indicator of
performance (Je’McCracken et al. 2001). However, others have questioned this, stating that the
primary aim of hospitals may not be financial improvements (Minvielle et al. 2008). In a study to find
out what hospital stakeholders (physicians, caregivers, and administrative staff) viewed as more
important, Minvielle et al. (2008) found that out of 66 items, those measuring financial or
cost/control efficiency dimensions were ranked the lowest. Their study results are consistent with
Gans et al. (2005) findings as well. These researchers, evaluating EMR systems benefits, noted that
most respondents scored higher the features that were seen more important to the direct care of

patients than those related to cost savings.

Based on past literature, it would seem the use of financial measures is not the only relevant

measure.

2.4.2 Clinical / Unit Effectiveness dimension

There are a number of performance dimensions used to assess a hospital unit’s effectiveness. For
instance Shortell et al. (1991) have assessed unit effectiveness through quality of care provided,

meeting family member needs, and nurse turnover ratios.

An assessment of units enables researchers to understand the performance of organisations at scaled
levels. If units perform well within the hospital organisation then it is more likely the hospital as a

whole will perform well.

Clinical effectiveness is included as a dimension of performance in this study and is defined as the

perceived effectiveness of the unit with regard to patient needs and outcomes.

Patient safety as a dimension of hospital performance is discussed next.

2.4.3 Patient safety dimension

Patient safety lacks a common definition. A number of studies have highlighted the changing and
often times overlapping nature of the terminology used to define patient safety. For instance some
studies have used medical errors (Dovey et al. 2002), medical injuries (Cole, 2000) or adverse events

(Thomas et al. 2000, Jha et al. 1998) to define and measure patient safety. Lately studies, such as
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DesRoches et al. (2008), have used quality of care as a measure of patient safety, incorporating the

overlapping terminology mentioned earlier.

Zhan et al. (2005) suggest a taxonomy for patient safety assessment. They categorize patient safety
into three measure sets, namely structural measures, which assess systems in use as well as staffing
issues; process measures, which assess medical/medication errors; and outcome measures, which
assess adverse events and adverse drug effects. They suggest that an appropriate assessment of

patient safety must incorporate these measure sets.

Hospital organisations that improve their patient safety standards are also likely to perform better in

other dimensions of performance e.g. patient satisfaction, which is discussed next.

2.4.4 Patient satisfaction dimension

The use of patient satisfaction as a hospital performance measure is not very common at
organisational level studies. Fottler (1987), Harber (1998), Devaraj and Kohli (2000), are some of the
few studies to have used patient satisfaction as a measure of hospital performance. Patient
satisfaction refers to the organisations’ assessment of patients’ satisfaction about the medical care
provided by the organisation. Furthermore, there have been very few studies that have considered
the impact of EMR systems on patients. One such study by Rosen et al. (2011) noted that patients
rated highly practitioners who used EMR systems compared to those who did not. The study
revealed that patients felt they had had a better experience when visiting practitioners who used

EMR systems than when they went to those who did not.

EMR systems allow practitioners to access data quicker and provides them with relevant up to date
information (Lenhart et al. 2000), allowing them to make better decisions. For instance the use of
EMR systems has been found to reduce the chances of unnecessary repeat tests (Taylor et al. 2005;

Lo et al. 2007).

However, as literature suggests, there have been few organisational studies that have used self-

reported data from organisations on patient satisfaction.

2.5 Studies on hospital performance in South Africa

In South Africa there have been limited studies on assessing hospital performance, especially in the
private sector. The public sector, on the other, has recently undertaken a comprehensive assessment
of its hospitals. This assessment, undertaken by the Health Systems Trust — a government sponsored
entity — evaluated public hospitals across all nine provinces. Their evaluation was based on seven
performance measures covering financial, operational, or clinical outcomes but ignoring patient
satisfaction. Empirical studies that assess hospital performance, taking into account broader

performance measures, are a necessity within the South African context.
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Based on the above review of past studies, hospital performance was conceptualized in this study as
consisting of four dimensions (see Table 2.2). Specifically they include dimensions of efficiency,

clinical effectiveness, patient safety, and patient satisfaction.

Table 2.2 — Performance dimensions and their definition

Construct Source Definition
Economic Georgopoulos (1985) The financial/ non-financial cost of an activity
efficiency relative to the available resources. This refers

to how well resources are being utilised.

Clinical Shortell et al. (1991) This is the perceived effectiveness of the unit

Effectiveness (facility) with regard to patient care needs and
outcomes.

Patient Safety Agency of Healthcare | This is the freedom from accidental or

Research and Quality (AHRQ)> | preventable injuries from medical care.

Adopted from AHRQ.

Patient Ware et al. (1983) This is the organisation’s assessment of its
Satisfaction patients’ satisfaction about the medical care

provided by the organisation.

This leads to the study’s third research question;

RQ3: What are the direct effects of EMR systems diffusion and infusion on hospitals’ economic

efficiency, clinical effectiveness, patient safety, and patient satisfaction?

Another aspect of an organisation’s performance is its ability to provide accurate, timely and reliable
information to its stakeholders, which can positively influence other activities and in turn influence

the organisation’s performance (Mithas, Ramasubbu, and Sambamurthy, 2011).

Mithas et al. (2011) define this as “information management capability” that is, the ability to provide
data and information to users with the appropriate levels of accuracy, timeliness, reliability, security,
confidentiality, connectivity, and access. It is also the ability to tailor these responses to changing

business needs and direction (pg. 240).

® http://archive.ahrq.gov/research/findings/nhqrdr/nhqr10/Chap3.html#support
|
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2.6 Information Management Capability

The aforementioned studies, as well as others, reveal that EMR systems provide valuable information
that help caregivers make decisions. For effective delivery of care, accurate and reliable information
is a prerequisite in hospital organisation (McKnight et al. 2001). This calls for hospital organisations
to have systems and processes that allow them to capture data, safeguard it, and disseminate it as
accurate, timely and reliable information to its stakeholders. Once an organisation can do this, it
creates an ability that can positively influence other activities within the organisation - in the process
influencing the organisation’s performance (Mithas et al. 2011). This capability, defined as an
information management capability, reflects an organisation’s capacity to provide data and
information to users with appropriate levels of accuracy, timeliness, reliability, security,
confidentiality, connectivity, and access as well as tailor responses to business needs and directions

(Mithas et al. 2011).

Andersson, Hallberg, and Timpka (2003), in an attempt to develop a model that explains clinical work,
looked at three aspects within the hospital setting. They considered the care activity, the co-
ordination activity involved, and the supply activity. The care activity related to care being provided
to the patient; the co-ordination activity related to the internal and external co-ordination that
needed to be undertaken in the process of providing care to the patient; and the supply activity
involved support activities such as materials needed, and psychological assistance. In their study,
they noted that organisations that were able to effectively manage the capturing, and disseminating
of accurate information to the various stakeholders involved in the three activities, were able to
provide better care to the patient than organisations that lacked this ability. Their findings were
consistent with Preuss (2003) who found that the quality of information made available to
stakeholders internally mediated these organisations’ performance. Information quality, defined as
the accuracy, completeness, legibility, and timeliness of information (DeLone and McLean, 1992) is
the most assessed attribute of healthcare systems both at individual and organisational level (Van
Der Meijden et al. 2003), further highlighting the significant role that information management

capability has in determining the healthcare organisation’s performance.

For hospitals, accurate information is not only vital but it must also be available at key points where
and when it is needed (Baggs et al. 1999; McKnight et al. 2002). Information management capability

is therefore considered an important additional dimension of hospital performance.

Hospital organisations must be provided with more empirical evidence to motivate them to develop

their information management capability. Research that identifies and addresses the role of this
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capability is most likely to be relevant to healthcare practitioners and should contribute to the

improvement of hospital performance.

Given the need for information management capability and given also that EMR systems can provide

this capability, this leads to the fourth research question.

RQ4: What are the indirect effects of EMR systems diffusion and infusion on hospitals’ economic
efficiency, clinical effectiveness, patient safety, and patient satisfaction, through improved

information management capabilities?

Having addressed the background regarding the variables associated with this study, the next section

presents the theoretical underpinnings that guided the development of the research model.

2.7 Theoretical Underpinning

2.7.1 Resource Based View of the Firm.

The Resource-based view posits that an organisation’s resources will enable it to achieve competitive
advantage, only if they perform better compared to similar assets of competitors (Bharadwaj, 2000;
Barney, 1991). Resources have been described in many terms, such as capabilities (Gold et al. 2001),
competencies (Prahalad and Hamel, 1990), and sometimes assets (Wade and Hulland, 2004). The
resource-based view therefore suggests there are resources, capabilities, competencies, and assets
that enable the organisation to achieve competitive advantage. The use of these resources,
capabilities, competencies, and assets must enable the organisation to detect and respond to market

opportunities or threats (Wade and Hulland, 2004).

Wade and Hulland (2004) further provide guidance to differentiating these terms. They define assets
as anything tangible or intangible that the firm can use in its processes for creating, producing, and
Jor offering its products and/or services to the market. Capabilities, on the other hand, refer to
repeatable patterns of action in the use of assets to create, produce, and / or offer products and /or
services to a market. Quoting Hall (1997) and Srivastava et al. (1998), they suggest examples of
assets to include information systems hardware, software, and network infrastructure. The key

function of capabilities is to transfer inputs into outputs of greater worth (Wade and Hulland, 2004).
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Bharadwaj (2000) notes that capabilities have been defined as the organisation’s ability to assembile,
integrate and deploy its resources. Organisations that can properly assemble, integrate and deploy
their resources will normally have superior performance. The existence of resources does not mean
an organisation can properly integrate and deploy them. Moreover the strategic intent, rather than
the mere technology deployment, is the differentiating factor for improved organisational

performance (Acosta et al. 2011).

Others suggest capabilities include complex, coordinated patterns of skills and knowledge that
become embedded as routines over time, and because they are performed better than their rivals,
these patterns of skills and knowledge becomes an organisation’s capability (Morgan, Vorhies, and
Mason, 2009). They become rooted in the organisation’s processes and routines (Acosta et al. 2011)
which make it hard to duplicate them; thus becoming firm specific. Given that they are performed
better than the competition, these capabilities become valuable to the organisation because they
become tools for competitive advantage, all of which are key characteristics of what would be

classified as a resource under the resource-based view (Bharadwaj, 2000; Barney, 1991).

Capabilities therefore become firm-specific whereas resources may not be - since competing
organisations may purchase the same resources. Accordingly, the purchase of EMR systems does not
make them a valued resource to the organisation per se but the extent to which they have spread
across the organisation (observable by the percentage of users and processes they support); and the
degree to which they are comprehensively embedded or integrated within an organisation’s
operational and managerial processes (observable through the number of units using EMR systems or
functionalities that have been implemented); reflects a valued capability. As they spread across the
organisation, a process also called diffusion, they become part of organisational processes and as
they are used over time they become rooted in organisational routines and processes (they are

infused).

Some IS researchers suggest that information systems on their own cannot provide continued
competitive advantage and therefore they cannot sustain an organisation’s superior performance
unless they are able to influence other resources and capabilities (Melville, Kraemer, and Gurbaxani,
2004; Bharadwaj, 2000; Wade and Hulland, 2004). As a result, IS researchers, such as Wade and
Hulland, have called for research that assesses the effects of information systems on other
organisational resources and capabilities. This suggests information systems indirectly affecting

organisational performance by affecting other organisational resources and capabilities. A meta-
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analysis by Liang and You (2009) on the use of the resource-based view in information systems
research revealed that models with organisational capabilities e.g. managing internal relationships, as
mediators better explain the effect of IS on organisational performance. This therefore suggests that
research should not only consider the direct effects of IS&T on performance but it should also assess

the impact of IS&T on performance, mediated by organisational resources and capabilities.

The use of the resource —based view in public organisations is also worth noting. Bryson, Ackerman,
and Eden (2007) used the RBV to assess how the ability to formulate strategy in public organisations
could be seen as a key resource. Harvey et al. (2010) used the RBV to show that a public
organisation’s knowledge absoption capability can be seen as a critical resource. The resource-based
view of the firm was also used by Janssen and Joha (2007) to assess how different organisations’ IT
governance of shared services related to improved services and accomplishment of efficiency gains.
Likewise other researchers such as Kamoche (2007) identified the continuous development of human
resources as a key capability that public sector organisations could use to be more competitive in

their industry.

In summary, the resource-based view provides guidance on identifying the contributions of various
organisational resources, such as information technology, which may impact organisational
performance (Santhanam and Hartono, 2003; Barney, 2001; Bharadwaj, 2000; Zhu, Kraemer, and Xu,
2006). It also facilitates the specification of information systems resources, as the resource based
view also defines resources, attributes, and characteristics (Wade and Hulland, 2004). In this study,
EMR systems are considered an advantage creating resource, and their diffusion and infusion as
organisational capabilities. Furthermore, information management can also be considered an
organisational capability (Mithas et al. 2011) and a mediator that better explains the effects of
diffusion and infusion of EMR systems on hospital performance. Together these resources and
capabilities are hypothesized to be interconnected and performance enhancing. These inter-

relationships are discussed next.

2.7.2 EMR Diffusion and Hospital Performance

Diffusion, the extent to which an IT has spread across the organisation, reflects an organisational
capability which may enhance performance (Yu and Xin-quan, 2011; Ross, Beath, and Goodhue,
1996). Ross et al. (1996) note that, based on the resource-based view of the firm, it is the consistent
development of the capability to apply IT to business opportunities which enhances performance.

Such consistent development includes the diffusion of systems into the organisation which provides
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organisational members the opportunity to actively use the systems. Kreamer et al. (2006) also

suggest that IT diffusion will lead to positive impacts on the performance of a firm.

DesRoches et al. (2008) found that health facilities which had comprehensive EMR systems reported
greater positive effects on patient and clinical outcomes, compared to facilities that had no or basic
EMR systems. Consistent with DesRoches et al., Miller and Tucker (2009) noted that hospital
organisations with diffused systems achieved improved quality of care and reduced administrative

costs. Therefore;

Hla: The level of EMR system diffusion is positively related to the performance of
the hospital organisation (economic efficiency, clinical effectiveness, patient

safety, and patient satisfaction).

2.7.3 EMR Infusion and Hospital Performance

Infusion, the extent to which an IT has been comprehensively embedded in organisational processes,
is an organisational capability. Organisations that have integrated their business processes to the
implemented technology are most likely to achieve greater performance improvements. Studies by
Zhu et al. (2006); and Kraemer et al. (2006) similarly reveal that organisations where technology has
been institutionalised within business activities realise performance benefits. Hospital organisations
that have fully functional EMR systems supporting their processes achieve reduced administration
cost and less patient errors (Lenhart et al. 2000). These researchers - Lenhart et al. - also noted that
hospital organisations where EMR systems had either partially or fully replaced paper were

performing better than those still relying on paper systems. Therefore;

H1b: The level of EMR system infusion is positively related to the performance of
the hospital organisation (economic efficiency, clinical effectiveness, patient

safety, and patient satisfaction).

2.7.4 Information Management Capability and Hospital Performance

Organisations that view information as a strategic asset require information management capabilities
(Glazer, 1991), and are likely to protect and enhance those information capabilities in the same way
they protect and enhance other organisational assets. Mithas et al. (2011), in a study of

organisations, confirm that information management capability has an effect on performance.

Hospital organisations have a strong need for accurate and reliable information for their delivery of
patient care (McKnight et al. 2001). Better information management capabilities enable hospitals to

spend less time and resources capturing patient data. Therefore they are most likely to have fewer
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errors and also most likely to have the right information available at the healthcare provider that
requires the information. Hospitals that can provide accurate and reliable information about their

patients to healthcare providers are less likely to have patient safety concerns. Therefore,

H2: Information Management Capability is positively related to the performance of
the hospital organisation (economic efficiency, clinical effectiveness, patient

safety, and patient satisfaction).

2.7.5 Diffusion and Information Management Capability

Information systems provide capabilities that allow the capture and dissemination of data to key
personnel within the organisation. Zuboff (1985) highlights that one of the benefits of information
systems is that it allows information to be available where needed within the organisation. Where
such systems are diffused, this benefit is enhanced because there are fewer errors in capturing, less
time spent on recapturing, increasing the comprehension of activities performed and organisations

are able to control and safeguard data as a resource (Zuboff, 1985; Laudon and Laudon, 2008).

Diffusion of EMR systems suggests hospital organisations can provide systems users with data that is
accurate, timely, reliable, and secure. Miller and Tucker (2009) suggest that EMR systems enable
quick, reliable, and cost-efficient communication. These are key characteristics of the type of
information that is vital in hospital organisations. Such information must also be available at key

points where and when it is needed (Baggs et al. 1999; McKnight et al. 2002). Therefore;

H3a: The level of EMR system diffusion is positively related to the information

management capability of the hospital organisation.

2.7.6 Infusion and Information Management Capability

Computer-based information systems improve the efficiency and effectiveness of data capturing,
storing, retrieving, protecting, and disseminating information both within and between organisations
(Bharadwaj, 2000; Armstrong and Sambamurthy, 1999; Liang and You, 2009). The greater the degree
to which information systems and technology has been infused to become embedded across
organisational units (the more information intensive tasks are being supported by information
systems and technology); the more likely it is for these advantages to occur. EMR systems can enable
just such improvements in how information is managed. EMR systems that are used frequently and
that are replacing paper should bring improvements to how information is managed. Lenhart et al.

(2000) found that facilities with EMR systems were reporting those systems as superior to their paper
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systems in terms of their ability to capture, store, retrieve, protect, and disseminate information.

Therefore;

H3b: The level of EMR system infusion is positively related to the information

management capability of the hospital organisation.

2.8 Research Model

Figure 2 below is the research model, which depicts the hypothesized effects of EMR systems
diffusion and infusion on hospital performance directly and via information management capability.

The arrows in the model denote the hypothesized relationships as developed in the previous section.

The development of the model and hypotheses drew from different theoretical perspectives namely,
diffusion and infusion from Ash (1997), Zmud and Apple (1992), and Eder and Igbaria (2001); and the
resource-based view of the firm theory and organizational capabilities literature from Barney (1991),

Wade and Hulland (2004), and Bharadwaj (2000).
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2.9 Summary

This chapter has highlighted some of the past studies undertaken to assess hospital performance, as
well as the direct and indirect effect of IS&T on an organisation’s performance. Also discussed were
the effects of EMR systems on hospital performance and the role of information management

capability. Consequently, four research questions were developed. These were;
RQ1: What is the current state of EMR systems diffusion in the hospitals of South Africa?
RQ2: What is the current state of EMR systems infusion in the hospitals of South Africa?

RQ3: What are the direct effects of EMR systems diffusion and infusion on hospitals’ economic

efficiency, clinical effectiveness, patient safety, and patient satisfaction?

RQ4: What are the indirect effects of EMR systems diffusion and infusion on hospitals’ economic
efficiency, clinical effectiveness, patient safety, and patient satisfaction, through improved

information management capabilities?

Based on these research questions, five hypotheses were developed. These are presented in tabular

form below.

Hypotheses

Hla “The level of EMR system diffusion is positively related to the performance of the
hospital organisation (economic efficiency, clinical effectiveness, patient safety, and

patient satisfaction).”

Hilb “The level of EMR system infusion is positively related to the performance of the
hospital organisation (economic efficiency, clinical effectiveness, patient safety, and

patient satisfaction).”

H2 “Information Management Capability is positively related to the performance of the
hospital organisation (clinical processes effectiveness, team process effectiveness,

economic efficiency, and patient satisfaction).”

H3a “The level of EMR system diffusion is positively related to the information

management capability of the hospital organisation.”

H3b “The level of EMR system infusion is positively related to the information

management capability of the hospital organisation.”
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Having discussed the research questions and the associated hypotheses, the theoretical
underpinnings that informed the research model development were discussed and subsequently the

research model was presented.

The next chapter will discuss the research methodology to be employed as well as the justifications
from literature for employing the chosen research methodology. The sampling strategy,

development of the research instrument, and strategies for data analysis will also be described.
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3 Chapter 3 — Research Methodology

3.1 Introduction

This chapter discusses the research approach that has been adopted for this study. First, the two
dominant knowledge acquisition claims (positivism and interpretivism) are reviewed and the
associated research methodologies (quantitative and qualitative) are discussed. Second, the
applicability of each to this study is examined before a detailed discussion of this study’s
methodology is presented. The detailed discussion focuses on data collection (sampling, informants,

and instrument design) and data analysis strategies.

3.2 Research Methodology

The research methodology is the strategy that the researcher uses to inquire about a phenomenon
(Creswell, 2003). This strategy must be appropriate and relevant to the research question that the
researcher wishes to answer. Although a choice prevails, Creswell also notes that in certain
instances, the research problem will dictate the most appropriate research methodology that the

researcher must employ.

Researchers such as Creswell (2003), Hirschheim (1985), Bryman (1984), Hovorka and Lee (2010)
have associated different types of research methodology to different beliefs about how knowledge is
acquired. Generally two belief systems about knowledge acquisition claims are dominant in social

science research; positivism and interpretivism.

Positivism is a research tradition with natural sciences roots. It involves “the manipulation of
theoretical propositions using the rules of formal logic and the rules of hypothetic-deductive logic”
(Lee, 1991, pg. 343). The theoretical propositions must satisfy these rules (rules of formal and
hypothetic-deductive logic). The researcher defines formal propositions, based on this existing logic,
which specify independent variables, dependent variables, and the relationship among them. Such
logic, or fixed relationship between propositions, is considered to be pre-existent within the

phenomena (Orlikowski and Baroudi, 1991).

Hypothetico-deductive logic suggests that although the major premise may not be observable, it can
be broken down to minor premises which can be observable (Lee, 1991) i.e. the phenomenon of

interest is single and fragmentable and that there is a unique, best description of any chosen aspect
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of the phenomenon (Orlikowski and Baroudi, 1991) hence the researcher’s ability to define

propositions based on existing logic.

As such, positivism suggests that the researcher and reality are separate and that the research object

has inherent qualities that exist independently of the researcher.

On the other hand interpretivism believes researcher and reality are inseparable and that the
research object is interpreted based on the researcher’s lived experiences (Weber, 2004). This
knowledge acquisition claim “assumes that people create and associate their own subjective
meanings as they interact with the world around them” (Orlikowski and Baroudi, 1991 pg.5). This
suggests the world is structured by the individual and therefore any rules or laws or meanings that
may exist are subjective, based on the individual’s experiences. (Miles and Huberman, 1984;

Creswell, 2003; Gregor, 2006; Johnson and Onwuegbuzie, 2004).

As such, to the interpretivists, the world must be viewed from the subject’s point of view, contrary to
positivism where the constructs and variables that represent the world are defined by the researcher
and not the subject (Hovorka and Lee, 2010). Therefore the interpretivist researcher sees themselves
playing an important role in the research process - that of interpreting what the world means to the

human subjects under observation (Hovorka and Lee, 2010).

Associated with these two knowledge acquisition perspectives are a set of research methodologies

namely the quantitative and qualitative research methodologies. These are discussed next.

3.2.1 Quantitative and Qualitative Research Methodologies

Quantitative research, most typically associate with positivism, assumes that the researcher is
objective in their study. The belief, based on positivism, is that social science inquiry must be
objective and that it must be possible to make time and context-free generalization (Johnson and
Onwuegbuzie, 2004). Quoting Smith (1975), Schofield (2002) notes that quantitative researchers
believe the goal of science is to be able to generalize findings to diverse populations and times. To
achieve this, the researcher need not be a direct participant of the study as this would make it
impossible to generalize, given that their subjectivity will influence the direction and outcome of the
study. Quantitative methodologies typically rely on statistical analysis, measurement scales, and
specifically defined variables. Common quantitative research methods include surveys and

experiments (Creswell, 2003).
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Grounded on and associated with the interpretivist perspective, qualitative research methodologies
assume that the researcher must be a direct participant of the study. The ability to generalize results
is not a priority among qualitative researchers (Orlikowski and Baroudi, 1991). Others have argued
that generalizability is not a relevant consideration for qualitative studies (Schofield, 2002).

Qualitative methodologies typically include content analysis, observation, and narrative interviews.

A further distinction between the objective methodology and the subjective methodology is the
degree to which the research can be replicated elsewhere to produce similar results. Replication
typically is not feasible within an approach that is subjective. Johnson and Onwuegbuzie (2004)
suggest that, since qualitative research cannot be repeated in the same fashion for the same
responses, given that the researcher becomes directly involved and therefore their subjectivity plays
a major part; results from such an approach should be considered as opinions or perspectives of the
researcher. By using research tools, such as questionnaires, quantitative methodologies provide a

standardized way of doing doings, enabling researchers to replicate the research.

Quantitative research distinguishes between study results and the interpretation of those results,
allowing readers and other researchers to draw their own conclusions to either agree or disagree
with discussions put forward by the researcher. This may not be possible with qualitative research
as the results in such a methodology are in fact an interpretation of the researcher (Lakshman et al.

2000).

The research approach adopted for this study is justified next.

3.2.2 Research Approach

Creswell (2003) suggests that where the research problem involves identifying factors that influence
an outcome; or understanding the best predictors of outcome, then a quantitative approach is best.

He notes also that quantitative approach is best to use when testing a theory.

This study has questioned the current state of EMR system diffusion and infusion and hypothesized
the impact of higher levels of EMR diffusion and infusion on information management, and on

economic efficiency, clinical effectiveness, patient safety, and patient satisfaction within hospitals.

A quantitative research methodology will allow the researcher to test the relationships among the
identified variables (EMR diffusion, EMR infusion, information management, economic efficiency,

clinical effectiveness, patient safety, and patient satisfaction). This methodological approach also
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helps to achieve the study’s objectives through the use of statistical procedures and techniques,

including both descriptive and inferential statistics.

Given also that this study is primarily a descriptive research study, a survey research approach is
adopted. Descriptive research involves examining a phenomenon to more fully define it or to
differentiate it from other phenomena (Dane, 1990). A survey approach is therefore a more
appropriate approach, given also that its intention is to generalise from a sample to a population
(Creswell, 2003). Survey research also enables the researcher to test objective theories by collecting

large amounts of data needed to examine relationships among variables (Creswell, 2003).

Survey research may also contribute to greater confidence in the generalizability of results (Jick,
1979) mainly because the research instrument used creates a standardized form, which increases the
reliability, comparability, and precision of data from one region or time frame to another (Lakshman
et al. 2000). These survey research instruments will allow for the study to be replicable, in the

process enhancing its objectivity.

Given also the first two research objectives of assessing the current state of EMR systems in hospitals
across South Africa, a cross-sectional study is more appropriate as it allows the researcher to report
on the current availability levels, thus addressing the objective. This cross-sectional approach is
consistent with both Jha et al. (2009) and DesRoches et al. (2008) studies as well as Leerum et al.’s

(2001) study who looked at the use of EMR systems by doctors across Norwegian hospitals.

In summary, the choice of quantitative research methodology is motivated by the methodology’s

flexibility to allow for; theory testing, objectivity, generalizability, and the replication of the study.

Following the choice of survey research design, two key issues must still be addressed; how the data
is to be collected and how it will be analysed. The next section discusses the specific approaches to

both data collection and analysis that are used in this study.

3.3 Data Collection

To address how data has been collected for this study, three key elements are discussed in detail.
These are the sampling method, the choice of key informants to serve as survey respondents, and the

measurement of the study variables and the construction of the survey instrument.

Page 33



3.3.1 Sample

As mentioned in the preceding sections, this study seeks to assess the current state of EMR systems
in South African hospitals. Ideally knowledge about the entire South African hospital context would
be the target. However knowledge about an entire class, which is called a population, cannot always
be obtained because the population may not always be available for observation, hence the use of a
sample. A sample can be defined as a representation of the population (Babbie, 1989). It is
important that the sample be representative of the population i.e. it must display the same qualities
and characteristics as the population. Results or findings obtained from the sample can then be

extended (generalized) to the entire population (Singleton and Straits, 2005).

A number of considerations are presented in literature as to why one samples. Practical
considerations are important. For instance, issues of time constraint and financial costs make it
impractical to gather data from a bigger sample. If the data gathering process is done over a longer
period then there is also the possibility that the population’s attitude towards what was being
measured may have changed. This may also present a challenge in terms of comparing results from

the first set of observations to those observed last.

Once the decision to sample has been made, the first consideration is the sampling technique. A
number of sampling techniques exist but they fall under two broad categories, probability and non-
probability sampling. Under probability sampling, where population members have an equal chance
of being included in the sample, a researcher can use either simple random, stratified, cluster, or
systematic sampling. Non probability sampling, where the selection of subjects from the population
is based on particular rules set up by the researcher, includes quota, purposive, and convenience

sampling procedures (Bradley, 1999).

The target population of a study is defined by identifying the unit of analysis. This identification is
influenced by the research objectives. Sampling requires that the unit of analysis (the target
population) must be carefully defined. Based on this unit of analysis, a sampling frame is drawn. The
sampling frame is thus the researcher’s operational definition of the population (Singleton and

Straits, 2005).

In this study the target population (unit of analysis) is hospital organisations, both private and public,
in South Africa. The sampling frame for the private hospitals is the publicly accessible list of the 297
members of the Hospital Association of South Africa (HASA) as of August 2011. HASA is the

Page 34



representative body of private hospitals in South Africa. Of the 297 members, 217 are located within

South Africa. Despite being a convenience sample, according to the HASA website (www.hasa.co.za),

HASA represents the interests of more than 90% of private hospitals in South Africa, and its list is
therefore considered appropriately representative of the population. Given that this list contains a
manageable number for sampling; all 217 members who are based in South Africa will be invited to

participate.

The sampling frame for the public hospitals is the publicly available list from all the Provincial
Departments of Health websites. Each of the nine provincial health department lists all public
(government) hospitals in their province. This list stood at 400 hospitals. Table B1 in the appendices

shows the total number of hospitals per province.

3.3.2 Key informants

Key informants are respondents capable of providing data and representing the unit of analysis. For
studies in which the unit of analysis is an organisation, key informants are usually chosen because of
their formal positions in the organisation and their perceived knowledge of the issues related to the
study (Gupta, Shaw, and Delery, 2000; Kumar, Stern, and Anderson, 1993). Key informants will
summarise their views, based on observed and /or expected organisational activities (Kumar et al.

1993).

The variables, as discussed in chapter 2, that this study intends to report on are diffusion of EMR
systems, infusion of EMR systems, and hospital performance. These are reported by the hospital
organisation. The use of a single key informant to provide data on both the study’s independent and
the dependent performance measure would be susceptible to common method bias. Common
method bias (or common method variance) is the variance attributable to the measurement method
rather than the constructs the measure represents (Podsakoff et al. 2003) and is a main concern for
self-reported data (Meade, Watson, and Kroustalis, 2007). Therefore, a number of researchers such
as Podsakoff and Organ (1986), Podsakoff et al. (2003) have suggested that researchers should
attempt to obtain data on independent and dependent variables from different sources to avoid
effects of common method bias. A good strategy to overcome common method bias is through the

use of multiple key informants.

This study has adopted an approach that relies on two informants per organisation. This was to
ensure that a different respondent responded on the study’s independent variables and another
different respondent responded on the dependent variables. This multiple respondent or matched

pair responses approach is consistent with that used by researchers such as Podsakoff and Organ
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(1986), Glick, Jenkins, and Gupta (1986), and Smith, Organ, and Near (1983). This approach, as

mentioned earlier, will help reduce common method bias.

Data about hospital performance measures will be obtained from hospital administration. From
hospital administration the intended respondent is any of the following relevant individuals who can
report on the hospitals’ performance: Hospital CEO, Hospital Administrator, Head of Operations,
Head of Quality Assurance, and Chief Medical Officer. As mentioned earlier, the study does not aim
at investigating specific clinical processes which would require specific knowledge from the medical
practitioner performing those processes but its focus is on the EMR systems and their impact on
hospital performance. The abovementioned respondents are most likely to know their organisation’s
performance levels. The data will be obtained using questionnaire instrument 1 — the hospital

performance instrument questionnaire.

Data about EMR diffusion and infusion within the hospital will be obtained from any of the following
individuals who can report on the availability and use of EMR systems software: Chief Information
Officer (or equivalent), I.T Director, or Head of Operations. Given that they have the primary
responsibility of making decisions and making sure that EMR systems work well, they represent
appropriate key informants. The data will be obtained using questionnaire instrument 2 — the EMR

diffusion and infusion questionnaire.

The construction of these two instruments is discussed next.

3.3.3 Instrument construction — the hospital performance instrument

The hospital performance instrument was designed to be completed by the hospital administration,

e.g. CEO. It was divided into two parts.

Part A collected the demographics of the organisation to use as controls. Items for this section were
adapted from similar studies that have researched on healthcare organisations. To categorize
hospitals, the instrument used Cullinan’s categorization of South African public hospitals (Cullinan,

2006).

The following four control variables were captured in Part A.

1. Size: the size of a hospital is likely to influence the levels of IT availability (Simon et al. 2008;
DesRoches et al. 2008; Jha et al. 2009). Size was measured