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ABSTRACT 

The South African public healthcare sector faces many challenges, including weak 

healthcare systems and under resourced facilities that deliver poor outcomes 

relative to total healthcare expenditure. Healthcare delivery, access to healthcare 

and cost containment has the potential for improvement through more efficient 

healthcare resource management. Global references demonstrate that information 

technology (IT) has the ability to assist in this regard through the automation of 

processes, thus reducing the inefficiencies of manually driven processes and 

lowering transaction costs. This study examines the impact of new systems 

implementations on service delivery, user adoption and organisational culture 

within the hospital setting in South Africa, as perceived by doctors, nurses and 

hospital administrators. 

Limited research has been conducted in South Africa that focuses on end-user 

perceptions of health information systems. Ninety-four quantitative and qualitative 

interviews with doctors, nurses and hospital administrators were conducted in two 

public sector tertiary healthcare facilities (in two provinces) to record end-user 

perceptions. Structured questionnaires were used to conduct the interviews. 

Ordinal data was analysed according to a seven-point Likert scale and a 

distribution-fitting approach was applied to categorise the various criteria.  

Doctors, nurses and hospital administrators recognise the role of technology as an 

enabler for improving access to healthcare services and reducing costs in the 

South African public healthcare sector. The research provides some insight into 

the reasons for investing in system automation, the associated outcomes, and 

organisational factors that impact the successful adoption of IT systems. In 

addition, sustainable success in these initiatives is as much a function of the 

technology as it is of the change management function that must accompany the 

system implementation. 
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1 INTRODUCTION 

1.1 Purpose of the study 

The purpose of this research is to investigate how access to healthcare by large 

population bases could be improved through more efficient healthcare resource 

management. To this end, the research examines the role of Information Technology 

(IT) and how it can be leveraged to introduce efficiencies into everyday processes. 

The research identifies the qualitative and quantitative factors associated with manual 

paper-driven processes that contribute towards the cost of healthcare delivery in a 

hospital or clinic setting and identifies the efficiencies that may be introduced into the 

system through technology. Furthermore, the research determines the systemic and 

workflow-related strategic and cost benefits that result from automating healthcare 

systems in South Africa.  

1.2 Context of the study 

IT has significant potential to contribute to improving access to care, lowering overall 

costs, and streamlining operational efficiencies in the health system. Clinical 

automation and business process management are major global trends affecting both 

mature and developing healthcare markets, as confirmed by the 2009 Gartner Hype 

Cycle for Healthcare Provider Technologies and Standards (Runyon, 2009). The 

motivation behind these trends lies in the potential to reduce the complexity of 

multiple legacy and paper-based systems, improve capacity of health systems to 

manage patients and their data, increase compliance with health regulations, ensure 

availability of information to support more efficient care, and enhance security around 

patient confidentiality and information. Gartner‟s Hype Cycle provides a predictive 

forecast of the progression of technology through the various stages of adoption in 

specific industries (Fenn, Raskino and Gammage, 2009). These stages of adoption 

are identified as the emergence of the technology, initial over-enthusiasm, the period 

of disillusionment, and eventual understanding of the technology‟s relevance and role 
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in the market. According to the Hype Cycle (Figure 1), Electronic Health Records 

(EHRs), Workflow and Business Process Management in Clinical Patient Records, 

and Enterprise Content Management are all placed in the “Trough of Disillusionment”, 

meaning that while each of these technological advances has had selective 

successes, the value proposition is not clear, preventing these technologies from 

achieving widespread adoption (Runyon, 2009). 

Figure 1: Hype Cycle for Health Provider Technologies 2009 

 

In the United States (US), The National Progress Report on eHealth, published in 

2010, confirms that 61% of stakeholders (healthcare providers, consumers and 

health authorities) were satisfied with the successful adoption of IT from 2007 in the 

sector, but 67% of study participants believed that the value of health information 

exchange and Electronic Medical Records (EMRs) was poorly understood (eHealth 

Initiative, 2010). In emerging markets such as South Africa, primary and secondary 

clinics are often located in rural areas with poor road networks and interrupted 

services such as electricity and water. Manual paper-driven processes are relied 
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upon for delivering patient care and fulfilling administrative tasks. Patient records are 

paper based, and health statistics are recorded in log books which are sent 

infrequently to a regional office for data capturing of metrics (e.g. infant mortality 

rates) into a centralised database (Garrib, Stoops, McKenzie, Dlamini, Govender, 

Rohde et al., 2008). In South Africa, the value of automation within the healthcare 

system is poorly understood as the investment in IT is often considered against the 

opportunity cost of improving basic infrastructure for the clinic, hiring additional health 

worker resources, or purchasing medicines or consumables required to improve 

access to care. 

1.3 Problem statement 

1.3.1 Main problem 

Assess the value of information systems to national healthcare by identifying the 

reasons for investing in system automation, the impact of automation and the 

organisational influence on successful system implementation in South African public 

sector health facilities.  

1.3.2 Sub-problems 

The first sub-problem is to identify the reasons for investing in system automation 

within public sector hospitals or clinics in South Africa. 

The second sub-problem is to determine the impact of automation in terms of cost 

and strategic value in public healthcare facilities in South Africa. 

The third sub-problem is to assess the organisational influence on successful system 

implementation in South African public sector health facilities. 
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1.4 Significance of the study 

The study addresses a need in that there is currently limited research that identifies 

and qualifies the benefits of workflow automation in hospital systems in South Africa. 

The significance of this study lies in the context of understanding the value of and the 

obstacles to technology adoption as perceived by doctors, nurses and hospital 

administrators. There are numerous studies assessing the clinical and financial 

outcomes in hospitals that have implemented a Hospital Information System (HIS) in 

the US and Europe (Amarasingham, Plantinga, Diener-West, Gaskin and Powe, 

2009; McCullough, Casey, Moscovice and Prasad, 2010; Zheng, Haftel, Hirschl, 

O'Reilly and Hanauer, 2010); however, similar studies have not been located for 

South African public health facilities.  

Ruxwana, Herselman and Conradie (2010) and Ruxwana, Herselman, Pottas and 

Ouma (2010) conducted studies in the Eastern Cape where automated healthcare 

systems had been implemented in rural hospitals, but were not utilised owing to lack 

of knowledge regarding e-health solutions. This suggests that the barriers to adoption 

lie beyond the actual solutions themselves, and that the true challenge lies in change 

management, i.e. through the training that is required to re-educate health workers on 

how to integrate considerations of systems into daily workflow. The economic value 

of technology is therefore not dependent solely on the technology itself, but rather on 

the user‟s ability to leverage the technology to optimise processes and introduce cost 

and time efficiencies into the healthcare system. Thus, the study assesses the level 

of training that has been provided to assist healthcare workers and administrators to 

utilise the technology and reduce dependence on paper-based processes. To date, 

there is no significant study in South Africa evaluating the success of change 

management in the hospital or clinic environment. 

1.5 Delimitations of the study 

The study assesses the effectiveness of automating business processes in the public 

healthcare sector as determined by healthcare workers, patients and administrators. 

Private sector stakeholders and facilities have been excluded. 
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The functionality and design of vendor-specific healthcare system automation 

technologies are not described in the research. 

1.6 Definition of terms 

 Computerised Physician Order Entry (CPOE):  A CPOE refers to the design 

(or redesign) of clinical processes that integrates technology to optimise 

physician ordering of medications, laboratory tests, and the like. The 

integration into a clinical decision support system may be adapted by the 

hospital to include formularies and/or guidelines that assist physicians in their 

decision making. CPOE is distinguished from other applications by the 

requirement that the prescribing physician is the primary user (Ormond and 

Portland, 2005). 

 Customer Relationship Management (CRM): This refers to a strategic 

approach aimed at developing relationships with key customers and customer 

segments and is an approach that provides enhanced opportunities to use 

data and information both to understand customers and to create value with 

them (Payne and Frow, 2005).  

 E-prescribing: This refers to electronic prescriptions and generally relates to 

five main functions: 1) computerised prescribing associated with clinical 

decision support (such as drug-drug and drug-allergy interaction checking), 2) 

pharmacy benefit eligibility checking, 3) formulary compliance, 4) medication 

history reporting, and 5) prescription routing to a retail pharmacy or mail order 

pharmacy (Halamka, Aranow, Ascenzo, Bates, Berry, Debor et al., 2006). 

 Electronic Medical Record (EMR) or Electronic Health Record (EHR): The 

Healthcare Information and Management Systems Society (HIMSS) defines 

EHR as “a longitudinal electronic record of patient health information 

generated by one or more encounters in any care delivery setting. Included in 

this information are patient demographics, progress notes, problems, 

medications, vital signs, past medical history, immunizations, laboratory data 

and radiology reports. The EHR automates and streamlines the clinician's 

workflow. The EHR has the ability to generate a complete record of a clinical 
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patient encounter – as well as supporting other care-related activities directly 

or indirectly via interface – including evidence based decision support, quality 

management, and outcomes reporting.” (Kasiri and Sharda, 2009:3). 

 Hospital Information System (HIS): This refers to the socio-technical 

subsystem of a hospital, consisting of enterprise functions (back office and 

front office), business processes, software application, managed care 

processes and physical data processing systems (Winter, Haux, Ammenwerth, 

Brigl, Hellrung and Jahn, 2011). 

1.7 Assumptions 

The following assumptions have been made regarding the study: 

a. The data provided by respondents is accurate.  

b. Respondents have adequate knowledge of the hospital systems and 

healthcare delivery work processes to be deemed valid for the study.  

c. Respondents are able to share information openly and truthfully. False data 

will have a detrimental effect on the study‟s results. 
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2 LITERATURE REVIEW 

2.1 Introduction 

As the automation of healthcare systems references a broad spectrum of potential 

technologies that are applicable to the hospital or clinic domain, the literature review 

considers the components of traditional back office enterprise resource management 

applications, customer resource management, as well as the hospital or clinical 

information system components in the public health sector. As the users may refer to 

doctors, nursing staff, community health workers, and/or administrative personnel, 

each of these user groups plays an active role in the daily business processes that 

are contained within healthcare facilities, and are inherent to healthcare service 

delivery. The journals, publications and online sources that are referenced in the 

literature review may be applicable to specific user groups but are also relevant to 

total system considerations. 

The “automation of healthcare systems” is a broad-reaching term that describes the 

process whereby the end state is crystallised as the implementation of end-to-end 

EHRs, meaning that all actors, be they patients, healthcare providers, or 

administrators, are uniquely identified, tracked and potentially managed within the 

healthcare IT system.  

The literature review begins by evaluating the relationship between health outcomes 

and health spends in countries across the globe and moves on to discuss trends in IT 

policy, with a particular focus on the SA public healthcare system. The role of 

automation and its potential benefits are then discussed, followed by a consideration 

of cost-benefit outcomes as a result of the technology. Finally, the organisational 

influences with respect to technology implementation in healthcare environments are 

considered. The literature review determines and frames the research questions of 

the study. 
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2.2 Relationship between health outcomes and health spend 

The healthcare challenges that accompany communicable and non-communicable 

diseases, increasingly high rates of chronic diseases and ageing populations present 

formidable difficulties for middle- and low-income countries, especially where 

resource availability is limited.  

An unmistakeable relationship exists between health and wealth, where countries 

with higher gross domestic products (GDPs) are associated with improved life 

expectancies and lower childhood mortalities (Preston, 2007). The Preston curve 

below (Figure 2) indicates that while an income per capita of $1,000 in 1975 was 

associated with a life expectancy of 48.8 years, the same income in 2005 resulted in 

a life expectancy of almost four years higher (Van Lerberghe, 2008). This suggests 

that improvements in health technologies, education and in “society‟s ability to 

translate this knowledge into effective health and social action, allow for greater 

production of health for the same level of wealth” (Van Lerberghe, 2008:4). 

Figure 2: GDP per capita and life expectancy at birth in 169 

countries 
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Roemer‟s law states that there is a direct correlation between capacity and utilisation, 

or, put more succinctly, the supply of healthcare services induces demand (Boutsioli, 

2009). This correlation offers a partial explanation for the continuous fuelling of 

healthcare costs in a country such as the US, where the GDP percentage of 

healthcare spend is growing disproportionally to other comparable countries due to 

unexpected supplier-induced demand. 

The US spends more on healthcare compared to any other country, yet its health 

outcomes (life expectancy, infant mortality rate, mortality amenable to healthcare) are 

mediocre in comparison to other developed economies, with more than 45 million 

Americans not covered by any form of health insurance. In 2009 the Center for 

Medicare and Medicaid Service reported that healthcare spend accounted for 17.3% 

of the US economy (Truffer, Keehan, Smith, Cylus, Sisko, Poisal et al., 2010). 

According to world development indicators and global development finance data 

produced by the World Bank (Table 1), countries such as the Netherlands and South 

Korea have a higher life expectancy and better childhood mortality rate when 

compared to the US, even though their health expenditure is 60% and 20% 

Only outlying countries are named 
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respectively in comparison. In addition, when compared to the United Kingdom (UK), 

Australia, the Netherlands or South Korea, the US has the same life expectancy with 

worse childhood mortality metrics (Worldbank, 2011). As access to scientific 

medicine in terms of providers and pharmaceuticals is similar within these countries, 

the structure of each respective health system and delivery of services may therefore 

account for the variation in healthcare outcomes. 

It is not surprising that Nigeria, Kenya and India have the lowest gross national 

income (GNI) per capita of countries listed, the highest infant mortality rates, and life 

expectancies ranging from 48 to 55 years (Table 1). This suggests that while the 

workforces in mature markets have the potential to grow GDP, the workforces in 

developing countries on average are not even reaching retirement age.  

Table 1: Healthcare metrics comparison between mature and 

developing countries, 2009 

 

Thus, in alignment with Preston‟s argument concerning the role of technology in 

healthcare in order to promote economic upliftment, automated systems can be seen 

as a means of delivering healthcare in resource-constrained environments (Preston, 

2007). 

Country Name

Population, 

total 

(million)

GNI per capita, 

Atlas method 

(current US$)

Health 

expenditure, 

total (% of GDP)

Health 

expenditure, 

public (% of govt 

expenditure)

Life 

expectancy 

at birth, total 

(years)

Mortality 

rate, infant 

(per 1,000 

live births)

Rural 

population 

(% of total 

population)

United States 307 $ 46,360 16.2 18.7 78.7 6.8 18.0

United Kingdom 62 $ 41,370 9.3 15.1 80.1 4.6 10.0

Australia 22 $ 43,770 8.5 17.1 81.5 4.3 11.1

Netherlands 17 $ 48,460 10.8 16.2 80.5 3.7 17.6

South Africa 49 $ 5,760 8.5 9.3 51.6 43.1 38.8

Nigeria 155 $ 1,190 5.8 6.4 48.1 85.8 50.9

Kenya 40 $ 760 4.3 5.4 54.9 54.8 78.1

India 1,155 $ 1,220 4.2 4.1 64.1 50.3 70.2

China 1,331 $ 3,650 4.6 10.3 73.3 16.6 56.0

Brazil 194 $ 8,070 9.0 6.1 72.6 17.3 14.0

Korea, Rep. 49 $ 19,830 6.5 12.3 80.3 4.5 18.3

Highest indicator

Lowest indicator

Source: www.worldbank.org 

http://www.world/
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Investments in system automation have yielded improved labour productivity and 

better utilisation of hospital resources, reduced duplication of manual tasks, 

minimised paperwork, decreased unnecessary treatments and lowered medication 

errors (Hillestad, Bigelow, Bower, Girosi, Meili, Scoville et al., 2005). Reforming 

health systems in order to contain costs and enhance service delivery requires 

increasingly effective utilisation of resources within the health system, improved 

policy formation and decision-making capabilities, and a developed system that 

enables enhanced delivery of healthcare services that leverage knowledge 

management systems and efficient processes.  

2.3 Trends in information technology policy and investment 

Several countries have developed policy, committed investment and initiated 

programmes targeting IT as an enabler for optimised national health services. 

Germany initiated a national health information technology network in 1993 and has 

implemented smart cards as a means of capturing patient and provider data 

(Anderson, Frogner, Johns and Reinhardt, 2006). Canada established the Advisory 

Council on Health Infrastructure in 1997 and in 2001 launched the Canada Health 

Infoway tasked with making electronic health records available to 50% of Canadians 

by 2010 (Webster, 2011).  

On 17 February 2009, US President Obama signed into law the Health Information 

Technology and Clinical Health Act (HITECH) as part of the American Recovery and 

Reinvestment Act – a $787 billion economic stimulus package. Of this money, $19.2 

billion was reserved to promote the adoption and use of health IT. The Act stipulates 

a significant investment in IT, recognising that “only 17% of U.S. physicians and 8 to 

10% of U.S. hospitals have at least a basic electronic health record system” 

(Steinbrook, 2009: 1059). This measure was taken as part of the effort to control 

costs of federal and state-funded healthcare in the US. From 2011, the programme 

will provide financial incentives over a number of years of up to $65,000 per physician 

and up to $11 million per hospital for making reasonable use of health IT such as 

electronic exchange of data, e-prescriptions and automated reporting tools 

(Steinbrook, 2009). HITECH initiatives will be focused on increasing quality of care, 
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lowering costs and improving access through better methods of storing, analysing 

and sharing health information (Buntin, Jain and Blumenthal, 2010). 

The UK prioritised system automation as far back as 1998, when the National Health 

Service (NHS) Executive set a target for EHRs to be operational by 2005. In 2002, 

the Treasury Wanless report confirmed that this target would not be met, and 

identified two main reasons for this: 1) local health authorities were allocating the IT 

budget to other areas where they were feeling financial pressure, and 2) central IT 

standards were inadequate (Hendy, Reeves, Fulop, Hutchings and Masseria, 2005). 

In June 2002, the UK Department of Health published its policy document for a 

national strategic programme focusing on the deployment and use of IT in the NHS 

(United Kingdom Department of Health, 2002). The programme outlined delivery in 

the following areas:  

 Connectivity for all staff; 

 Core national services throughout the NHS; 

 Universal standards for data quality and data interchange; 

 Systems for critical local applications; 

 Effective communications for knowledge management; and 

 Management of finances. 

 

The UK government budgeted $4.4 billion for the programme, with the objective of 

implementing electronic patient records across the UK by the end of 2007. By 2006, 

the NHS estimated the total costs of the programme to have exceeded $10 billion 

(Anderson et al., 2006). 

In South Africa, health information strategy and system development has developed 

in different directions when comparing the public and private sectors. Government 

has largely focused on achieving a comprehensive and integrated health information 

system; health information standards; access to Information and Communications 

Technology (ICT) infrastructure for all healthcare facilities; a national telemedicine 

programme; an integrated health promotion strategy; an EHR strategy; and the 

promotion of research and development in e-health (South Africa National 

Department of Health, 2008). The private sector has concentrated more on the 
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commercial aspects of reimbursement and on the clinical and managed care 

interventions (Matshidze and Hanmer, 2007). 

In 2004, the South African national Department of Health issued the “Strategic 

Priorities for the National Health System: 2004-2009 policy”, which identified HIS as a 

key enabler for planning, budgeting, monitoring and evaluation. This, in conjunction 

with the National Health Act (Act 61 of 2003), mandated the implementation of 

information systems at national, provincial and local levels to create a comprehensive 

national health system. While the national Department of Health has prioritised the 

implementation of a national health electronic system, the path from legislation to 

implementation has been stalled as the 2009/2010 Annual Report confirms that the 

design phase of the project is 90% complete (i.e. the project is in its initial phase). In 

addition architecture to support national data sets has been developed and tested 

and is to go online within the next year. 

2.3.1 Public sector healthcare in South Africa 

The South African public healthcare sector is burdened with many challenges, 

including the consequences of HIV/AIDs, tuberculosis and malaria; weak healthcare 

systems; under-resourced provider networks; and low staff morale. These challenges 

have translated into poor health outcomes relative to total health expenditure 

(Harrison, 2010). The key challenge facing the sector is inefficient distribution of 

resources, rather than lack of funding as South Africa‟s total healthcare expenditure 

is higher than other countries of similar level of economic development (Table 1). 

The human resource challenge is also limiting the sector‟s ability to improve overall 

healthcare performance. There is an absolute shortage in the number of health 

professionals available to deliver service, with 0.77 physicians for every 1,000 of the 

population (the ratio in the US is 2.56 and in the UK is 2.30) (Shona, 2008). The 

nursing statistics are equally discouraging, with 4.08 nurses for every 1,000 of the 

population. (The US ratio is 7.28 and the UK is 12.12.) This is in part due to 

healthcare professionals seeking careers outside of South Africa. In fact, in 2006 the 
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Department of Health reported that 23,000 (19% of total) South African healthcare 

professionals were working in the UK, US, Canada, New Zealand and Australia. 

In a 2007 policy document, the Department of Health lists the quality issues that 

plague the public healthcare sector (South Africa National Department of Health, 

2008): 

 Inadequate diagnosis and treatment of patients; 

 Inefficient utilisation of services and resources; 

 Insufficient resources, including human capital; 

 Inconsistency in service delivery; 

 Poor information; 

 Inadequate referral system; 

 Drug shortages; 

 Poorly kept medical records; 

 Avoidable errors; and 

 Disregard for human dignity. 

These failings threaten patients‟ health, introduce unnecessary costs into the health 

system and negatively impact on productivity. The report identifies the need to invest 

in information systems as a required intervention in order to lower transactional costs, 

co-ordinate care, improve human resource management and measure 

improvements. 

2.3.2 Information technology and social health insurance in South 

Africa 

In South Africa, Smith, Solanki, Lalloo, Myburgh and Cornell (2008) investigated the 

likelihood of employed South Africans contributing, by way of a 4.5% tax, towards a 

national health fund that would provide hospital cover to all employed individuals at 

public sector hospitals. Individuals wishing to continue accessing private sector 

hospitals would be required to subscribe to additional private health insurance. Of 

more than 1,000 employees interviewed in a variety of employment sectors including 
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government and parastatal organisations, formal and informal sectors, only 11% 

indicated that they would support the scheme if public hospitals stayed as they were. 

An overwhelming 87% responded positively in support of the scheme if public 

hospitals were improved. These improvements were qualified as not having to queue 

for medical treatment, the ability to make appointments, being treated first, 

guaranteed medication, television sets in rooms, and cleanliness of facilities. Thus, 

social health insurance delivery is not likely to meet consumer expectations without, 

amongst other interventions, an investment in IT systems for workflow optimisation, 

quality assurance of healthcare delivery and functional back office billings and 

collections. 

2.4 Foci and benefits of workflow automation 

According to Sutherland and van den Heuvel (2006:1), “the only thing that kills more 

people every year than inpatient medical error is heart disease and cancer.” The 

demand for effective and efficient healthcare services necessitates innovative ways 

of relooking core hospital processes. Workflow automation ensures that the 

appropriate person obtains accurate information in a timeous manner concerning the 

procedure or process under consideration. It speaks to the provision of information 

required to support each step of the business cycle. The optimisation of workflow 

processes is achieved through automation. This usually implies business process 

reengineering, which requires an analysis of current business processes, comparing 

these with proposed more efficient processes (usually with the assistance of 

technology) and then mapping the „As Is‟ state to the „To Be‟ desired end point, given 

budget and resource constraints (Carmichael, 1994). The primary driver is associated 

cost savings through more efficient processes, but successful implementation also 

delivers improved customer satisfaction and a reduction in rework and errors 

(Capgemini, 2004). Song, Hwong, Matos, Rudorfer, Nelson, Han et al. (2006) defined 

six types of workflows within the hospital environment, illustrating the interaction 

between providers, patients and, potentially, systems:  

1. Administrative – aimed at managing patients and the healthcare organisation, 

with the goal of improving administrative efficiency; 
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2. Financial – aimed at improving management of revenue, with the goals of 

increasing profits, reducing financial errors and speeding up reimbursements; 

3. Clinical Operational – aimed at streamlining diagnosis and treatment tasks, 

with the goals of improved quality of care, optimal patient safety and better 

training; 

4. Clinical Decisional – aimed at improving patient assessments and treatment 

plan development, with the goals of better outcomes and more efficient clinical 

trials; 

5. Clinical Therapeutic – requiring the input of Clinical Operational and Clinical 

Decisional, with the goals of improved service quality, better care outcomes 

and efficiency of devices; and 

6. Laboratory – aimed at acquiring data that supports diagnosis, with the goals of 

improved efficiency and service quality in the laboratory. 

Aside from the provider-patient interaction workflows, the enterprise workflows 

associated with the various departments of the hospital or clinic include supply chain 

management, logistics, human capital management, stock keeping, ordering, 

procurement, invoicing and payment, to name a few. The complexity of modern 

healthcare has created silos of information within the hospital environment, which has 

deemed manual and paper-based operations inefficient. In addition, institutional 

behaviours, conflicting incentives and cultural issues often result in a healthcare 

organisation becoming resistant to the adoption of new technologies (Sutherland and 

van den Heuvel, 2006). Cultural resistance to innovation is intense where new 

processes are thought to be disruptive and where workflows are most inefficient. 

Sutherland et al. (2006) propose that in order to overcome this situation, incremental 

innovation is required to gain support of the providers who adopt these new 

technologies into their daily workflow, resulting in a gradual integration or 

subconscious cycle of continuous improvement of workflow. 
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2.4.1 Focal areas for process automation and information technology 

investment 

Two specific areas of process-supporting IT have been identified as areas of focus 

for process automation: clinical decision support (Collen, 1991; Jaspers, Peute, 

Lauteslager and Bakker, 2008; Amarasingham et al., 2009; Ammenwerth and Spotl, 

2009; Borzekowski, 2009; Devine, Hollingworth, Hansen, Lawless, Wilson-Norton, 

Martin et al., 2010; Furukawa, Raghu and Shao, 2010; Longhurst, Parast, Sandborg, 

Widen, Sullivan, Hahn et al., 2010) and Computerised Physician Order Entry (CPOE) 

(Poon, Blumenthal, Jaggi, Honour, Bates and Kaushal, 2004; Ormond and Portland, 

2005; Westbrook, Ampt, Kearney and Rob, 2008; Devine et al., 2010; Longhurst et 

al., 2010). Funding and attention have been given to these areas as improved 

decision making and reduced medication errors are quick wins that translate into 

immediate cost benefits and improved quality of care (Wears and Berg, 2005). 

According to Gartner‟s Hype Cycle for Healthcare Provider Applications and Systems 

2009, clinical decision-making technologies are in the “Technology Trigger” part of 

the cycle (Fenn et al., 2009). This means that even though the technology is on the 

uptake, mainstream adoption is anticipated after ten years.  

In South Africa, very little has been carried out in terms of computerising managed 

care pathways. Doctors decide on treatment protocols and are incentivised according 

to agreed diagnosis and procedure associated fees (Broonberg, 1990). A past trend 

in managed care was to outsource the service, which indirectly resulted in payers 

having to balance the cost benefits against increasing or retaining membership as 

managed care was understood as denial of benefits instead of the wellness of 

members. Various managed care initiatives have been piloted in South Africa, but 

without success. A good example is referenced in Weiner, Famadas, Waters and 

Gikic‟s (2008) analysis of UnitedHealth Group. UnitedHealth identified South Africa 

as an ideal target country and formed a joint venture with Southern Life (a major 

health insurance company at the time), and Anglo American Corporation (a global 

mining house). Despite careful planning and the implementation of a new information 

system, the joint venture failed. One of the main reasons for failure was the lack of 

support gained from the healthcare provider community (Weiner et al., 2008). Today, 
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health insurance companies have capped limits relative to the standard medical 

scheme rate that is negotiated with Board of Healthcare Funders each year (Doherty 

and McLeod, 2003). Health providers are not incentivised to seek ways of optimising 

healthcare delivery costs as their rates are either pre-negotiated with health 

insurance companies, billed directly to patients, or both (i.e. patients co-pay the 

shortfall if the provider charges above health insurance rates) (Matisonn, 2000). 

CPOE has been identified in Gartner‟s Hype Cycle as being on the “Slope of 

Enlightenment” and has been tagged as being two to five years away from 

mainstream adoption. The Healthcare Information and Management Systems Society 

(HIMSS) is a not-for-profit organisation exclusively focused on providing global 

leadership for the optimal use of IT and management systems for the betterment of 

healthcare. The HIMSS 2009 Analytics report (HIMSS Analytics, 2010) identifies 

funding challenges and infrastructure requirements (ability to integrate CPOE into 

pharmacy and nursing medication applications) as key factors that limit the 

implementation of CPOE systems. CPOE adoption by physicians will be driven by an 

application design that minimises the disruption to workflow. While all enterprise 

healthcare IT vendors have CPOE application products, HIMSS estimates that 

vendors with the largest EMR applications will become the largest CPOE vendors 

after 2010. 

HIMSS has recognised that the adoption of EMR requires a staged progression 

approach that is dependent on service infrastructure, IT infrastructure, connectivity, 

people, training and culture. The HIMSS EMR Adoption Model (Table 2) describes 

seven stages of cumulative capabilities (HIMSS Analytics, 2010). The early stages 

require the implementation and operation of laboratory, radiology and pharmacy 

modules, with the middle stages focusing on automating clinical documentation and 

CPOE, and with operational EMR described as an advanced stage capability. 
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Table 2: Electronic Medical Record adoption model 

Source: HIMSS Analytics Database 

Aside from the clinical-targeted systems, the other back end processes that require 

automation relate to the traditional service industry-related solutions, such as 

Customer Relationship Management (CRM). Healthcare CRM is a process in which 

health service providers manage patient expectations, ensure continuous 

relationships and align their service provision with changing patient healthcare needs 

(Hung, Hung, Tsai and Jiang, 2009). The extent to which CRM is practised in 

hospitals and clinics in South Africa is limited. Purpose-specific clinics would benefit 

greatly from CRM tools that enable improved access to care. For example, paediatric 

clinics in South Africa are dependent on Road to Health Cards (Tarwa and De 

Villiers, 2007). These paper-based cards are issued to improve compliance with 

childhood vaccinations and identification of growth indicators. Tarwa et al. (2007) 

investigated some of the reasons why Road to Health Cards were not utilised in all 

paediatric clinic visits. The most common reason discovered was that the card was 

simply not asked for by the health professional or that no information could be 

provided by the respondent (parent). Some children‟s cards were lost or burnt and 

others had never been issued a card. In addition, many health workers do not ask to 

see or update the card. As a result, the monitoring of childhood indicators such as 

mortality rates, growth rates and immunisation coverage is restricted by the poor 

availability of data. This not only impacts on the parameters of access to and quality 

of care, but also affects the health ministry‟s ability to form policy and effect decision 
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making around resource planning for the allocation of medicines and healthcare 

workers. This has a direct impact on Millennium Development Goal 4, which is to 

reduce mortality in children younger than five years by two-thirds between 1990 and 

2015 (Houweling, Tripathy, Nair, Costello and Prost, 2010). 

In the commercial world, the relevance of CRM arose from the fact that it is more 

costly to acquire new customers than to retain existing customers. Relating this back 

to healthcare, it is more costly to perform first-time assessments than to treat a 

patient where the history is known (Benanti, 1988). One of the fundamental tenets 

underpinning relationship marketing is the importance of creating “a relationship 

between the company and the customer that stretches over many transactions, and 

manages the relationship to the benefit of both the customers and the company” 

(Kohli, Piontek, Ellington, VanOsdol, Shepard and Brazel, 2001:172). The design of a 

CRM tool for the healthcare market is thus the electronic patient record, with 

elements of communication and relationship marketing that empower patients to 

manage their health proactively. This includes the logistics of monitoring and 

managing treatment plans that effectively transition downstream from the doctor, and 

into the workflow of the outpatient clinic where patients are often seen by community 

healthcare workers and nursing staff. 

2.4.2 Information technology innovation maturity in healthcare 

Goldzweig, Towfigh, Maglione and Shekelle (2009) examined new trends in health IT 

innovation that impact on costs and benefits and came to the conclusion that 

although technology has the potential to make a dramatic impact on healthcare cost 

and delivery, the empirical evidence justifying new IT investment is limited. The 

common feature set shared by organisations which have implemented automated 

systems in healthcare include local development of systems, years of investment in 

terms of time spent developing and implementing systems, and ensuring local health 

IT champions drive development, implementation and evaluation of the IT solution. 

The authors reviewed five studies from Vanderbilt (Goldzweig et al., 2009) that 

evaluated the efficiency of CPOE and found mixed results, confirming that while IT 

systems have a part to play in achieving quality improvement, the dynamics of the 
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healthcare system rely on the users of the system to make it a success. Goldzweig et 

al. (2009) reviewed a number of standalone applications and determined that while 

innovation is widespread, these interventions have yet some distance to go before 

reaching maturity. Evaluated applications included telemedicine innovations, e-health 

systems linking patients with providers, video conferencing applications, short 

message service (SMS) systems targeted for appointment reminders, and electronic 

devices aimed at improving patient care.  

With specific reference to emerging markets, the lack of basic infrastructure that 

novel/innovative technology such as internet workflow, wireless technologies, Radio 

Frequency Identification (RFID), location-based sensors, and the like are dependent 

on, often presents a risk (Williams and Boren, 2008:140). Thus, many projects based 

on the aforementioned technologies fail to gain support as the infrastructure 

investment requirement is limiting. 

2.4.3 Research Question 1 

What are the perceived reasons that influence the investment of automated 

systems within the hospital? 

2.5 Determining the impact of technology 

The impact of technology is measured by assessing improvements in business 

process and productivity efficiencies, and by determining the benefits that may 

present as either strategic or cost realisations. 

2.5.1 Measuring improvements in efficiencies 

The automation of systems is a timeous but costly investment that poses challenges 

in terms of successful evaluation. The desired efficiencies are often unknown and 

difficult to measure. Poissant, Pereira, Tamblyn and Kawasumi (2005) proposed that 

clinicians would consider a system to be efficient if it improved their documentation 

time, thereby allowing them to spend more time with patients. This meant that 
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physicians would consider a system as beneficial if it saved them time, regardless of 

whether the system improved patient care. The researchers analysed physicians and 

nurses in two workflow areas: 1) working shift time-based settings, and 2) patient 

encounters.  

While the researchers recognise the benefits of system automation as evidenced by 

the increasing deployment of EHRs within healthcare organisations as a means of 

improving quality of care, they found that nurses and physicians differed in their 

incentives to utilise the system and in their speed of adoption. Nurses were more 

likely to be dedicated to single locations whereas physicians regularly moved 

between hospital facilities (Poissant et al., 2005).  

The researchers found that nurses had a need to communicate care protocols 

between nursing teams (e.g. handover between shifts) and the use of computers 

reduced the time devoted to generate an end-of-shift report. In contrast, physicians 

measured automation adoption success against patients as sampling units, and were 

mostly negatively impacted as there were little time gains experienced (Poissant et 

al., 2005). The study found that nurses experienced time savings allocated to 

documentation activities per shift of 24.5% at bedside terminals and 23.5% at central 

stations, respectively. Conversely, physician documentation time increased by an 

average of 17.5% and CPOE increased physician workflow processes up to 328.6% 

in some cases (Poissant et al., 2005). Nursing efficiency improvements are also 

explained in the study by the fact that nurses often document according to 

standardised care plans and protocols while physicians rarely use standardised 

templates to capture clinical notes. A surprising but common occurrence related to 

the improved documentation time efficiencies that were experienced shortly after 

implementation, followed by compromised documentation times as time passed, 

suggests that the more clinicians used the system, the more inefficient they became 

(Poissant et al., 2005).  

Poissant et al.‟s (2005) research suggests that the implementation phase 

experienced considerable direct support (in terms of hands-on training provided 

during the pilot), which was phased out once the project had been operationalised. 
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The above results suggest that user-related characteristics and training regimens are 

important determinants of successes that lie outside of the immediate technological 

capabilities that automated systems offer. 

In addition to time efficiencies, other metrics of success relate to improvements in 

direct patient care time, increased user satisfaction, accuracy of information, 

completeness of data entered into the system and the impact on overall workflow. 

The reason that efficiencies are stressed is that this is the first potential point of 

failure that users review when deciding to adopt new technologies. 

Chen, Garrido, Chock, Okawa and Liang (2009) examined the impact of 

implementing an EMR on outpatient care within a health system at Kaiser 

Permanente (KP). KP is a US-based not-for-profit healthcare organisation that 

comprises 8.7 million members in eight regions. Members receive the full spectrum of 

medical care and services, including preventative care, outpatient and hospital 

services, and ancillary services such as radiology, laboratory and pharmacy services. 

In 2004, KP implemented an EHR with comprehensive documentation across care 

settings (including real time connectivity to pharmacy, laboratory, radiology and other 

systems). The researchers conducted a four-year study in one region to determine 

improvements in efficiencies in the outpatient setting for a patient population of more 

than 225,000 members. The study findings were conclusive: 

 Total office visits per member reduced by 26.2% (p<0.001). 

 Scheduled telephone visits per member increased ninefold. 

 After EMR implementation, the total number of patient contacts via office and 

telephone visits and secure email increased 8.3%, from 5.18 contacts per 

member per year in 2004 to 5.61 contacts per member per year in 2007 

(p<0.001). 

The study excluded other reasons for the decreased usage of outpatient facilities, but 

enrolment rates and the proportion of members over 65 years with at least one 

chronic condition were constant during this time. The study concluded that 
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technology-enabled modalities of care enabled an overall increase in patient contact 

(Chen et al., 2009). 

At the Department of Veterans‟ Affairs (VA), Byrne, Mercincavage, Pan, Vincent, 

Johnston and Middleton (2010) researched the impact of technology to quantify and 

qualify the benefits of the VA‟s IT investment. The VA had invested significantly in 

hospital IT systems from 2001 to 2007 in order to ensure high quality of care for its 

patient population. The system at the VA is known as “VistA” (the Veterans‟ Health 

Information Systems and Technology Architecture) and comprises EMR, digital 

radiology, digital pathology capabilities, CPOE and automated administration 

systems. The VistA system has enabled a national infrastructure to deliver evidence-

based care to more than one million veterans (Wilson, 2009). 

Byrne et al. (2010) developed modelling tools to examine the efficiency measures 

across the EHR, the Picture Archiving and Communication System (PACS), the 

medication barcode, and the laboratory systems. Benefits were realised from 

reducing utilisation and eliminating redundant processes that had existed within the 

paper-based system, which resulted in reduced utilisation of consumables (e.g. 

radiology film). In addition, reduced staff time committed to paper processes resulted 

in more time with patients and less time spent on administrative tasks (Byrne et al., 

2010).  

2.5.2 Costs and benefits realisations in mature and emerging markets 

The impact of technology in terms of costs and benefits is difficult to measure. Unlike 

other investments, workflow improvements within the hospital address inefficiencies, 

but struggle to demonstrate additional direct revenue or billable services (Otieno, 

Hinako, Motohiro, Daisuke and Keiko, 2008). Otieno et al. (2008) propose a 

conceptual framework that allows for comparative analysis of EMR implementations 

against four vectors (system quality, information quality, use, and user satisfaction) in 

order to measure the effectiveness of EMR solutions. Most IT is implemented as a 

supporting service, to improve process rather than to enable a new billable product or 

function. Thus, accurate Return on Investment (ROI) is difficult to quantify, especially 
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when the improved process or service may benefit the patients or health insurance 

companies which do not necessarily pay for the service. Menachemi and Brooks 

(2006) investigated the challenges around measuring the ROI of IT investment in 

hospitals and noted that the incentives for adopting information systems were 

misaligned. Providers were paid the same regardless of the quality of care that was 

delivered and in some situations error-prone inpatient care actually led to increased 

bills from additional hospital events and longer stays. In the outpatient setting, the 

researchers noted that the financial benefits of IT were advantageous to the funders 

and purchasers of care, despite the physicians making the initial investment. The 

question remains: how does one quantify the benefits of health IT when reduction in 

medical errors or improved patient safety is the desired outcome? 

Despite the aforementioned challenges, a number of studies (Wang, Middleton, 

Prosser, Bardon, Spurr, Carchidi et al., 2003; Barlow, Johnson and Steck, 2004; 

Menachemi and Brooks, 2006; Goldzweig et al., 2009; Byrne et al., 2010; Furukawa 

et al., 2010) have successfully demonstrated positive ROI associated with health IT 

projects. Wang et al. (2003) demonstrated a positive ROI associated with an EMR 

system, attributing savings to a reduction in drug expenditure, improved radiology 

utilisation, improved charge capture and reduced billing errors. Barlow et al. (2004) 

also demonstrated positive ROI metrics as a result of reduced spending and 

increased revenue. The reduced spending was ascribed to lower transcription 

expenses, a reduced need to generate patient charts and fewer space requirements 

(fewer full-time employees are required to assist with charting) while revenue growth 

was realised from increasing patient volumes. According to Menachemi et al. (2006), 

the potential to improve revenues lies in three domains: 

1. Improved charge capture and decreased billing errors: the timely capture of 

charges for consultations, procedures and consumables together with correct 

coding ensures no potential revenue is lost owing to poor administration 

practice. Mildon and Cohen (2001) report that between 3% and 15% of 

practice revenue is lost each year owing to incorrect coding; 

2. Improved cash flow, realised from reducing days outstanding in accounts 

receivable; and 
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3. Revenue growth realised from improving patient visit rates through automated 

reminders and chronic visit schedules. 

Byrne et al.‟s (2010) research concluded that between 2001 and 2007 the net benefit 

projections to the VA‟s Health IT systems were in excess of $3 billion, with breakeven 

reached by end of 2003 and the VA accruing a net positive value from years 2004 

through 2007. While the gross value of the VA‟s investment was projected to be 

$7.16 billion, focusing on the reduction of drug-event-related hospital admissions and 

unnecessary outpatient visits saved more than $4.65 billion, with the EHR system 

contributing a further $1.92 billion in savings through the reduction of unnecessary 

workflows (Byrne et al., 2010). 

Goldzweig et al. (2009) reviewed the impact of implementing a commercially 

available application within a healthcare practice in upstate New York. The case 

study considered vendor selection, stages of EHR implementation, impact on job 

responsibilities and financial impact. The study revealed an 11% increase in revenue 

in the first year, with a 20% increase in the second year, with charge-capture ratios 

increasing 65 to 70% through improved billing practices. The healthcare providers 

were surveyed three years after the fact and reported “the practice was quite satisfied 

with the new system. …While [it] had a positive financial impact, its main benefit was 

on supporting the core mission of providing care” (Goldzweig et al., 2009:286). An 

interesting finding in the study refers to the implementation of an EHR resulting in the 

creation of perceptions of increased hierarchy within the organisation. This reaffirmed 

the notion that a complex dynamic drives the interaction between an organisation‟s 

culture and the implementation of IT systems.  

Williams et al. (2008) conducted a systemic review of EMR implementations in 

developing countries and found encouraging evidence of technology-enabled 

efficiencies. In Cameroon, a locally designed EHR demonstrated a significant 

decrease in coding time and consultation, and better management of patients (e.g. 

making data from previous contact visits readily available). Another example was 

highlighted in Kenya, where the Moi University School of Medicine developed a 
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medical record system that improved the quality of care, research and training 

delivered.  

2.5.3 Research Question 2 

What are the outcomes (in terms of perceived cost and strategic benefits) 

experienced from automating systems in hospital departments? 

2.6 Organisational influences on process automation 

Notwithstanding concrete evidence proving that EHRs have the potential to improve 

workflow efficiencies and quality of medical care, the majority of health workers 

continue to follow manual processes within the clinical setting (Simon, Kaushal, 

Cleary, Jenter, Volk, Poon et al., 2007). Simon et al.‟s (2007) research identified 

three areas of concern that health workers acknowledged as barriers to moving away 

from understood, manual processes towards automated systems. These were 1) 

start-up financial costs, 2) ongoing financial costs, and 3) loss of productivity. Health 

providers working in hospital settings were more likely to adopt EHR systems, 

particularly where the hospital covered the financial costs or the facility served as a 

teaching facility associated with a university. Aside from the cost concerns stemming 

from the lack of financial incentives or understood ROI associated with EMR 

adoption, health workers cited “inadequate technical abilities and the need for 

concurrent workflow adaption” (Simon et al., 2007) as organisational cultural barriers. 

Simon et al. (2007) speculate that the success of new system inheritance into daily 

workflow is dependent on how effectively the workplace culture emphasises quality 

and innovation, as well as the characteristics of the health workers involved, together 

with technology-related factors (in this regard, offices with EHRs were more likely to 

be using email, computerised scheduling systems and e-prescribing). Thus hospital 

staff more familiar with email and internet usage would have less difficulty adapting to 

an EMR system. Other considerations regarding moving to an electronic system 

centred on privacy and security concerns.  
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2.6.1 Barriers to adoption 

The health system of Limpopo Province in South Africa comprises 42 hospitals, 

including eight regional hospitals and 32 district hospitals. In 1997, an HIS tender was 

awarded by the Department of Health and Welfare to IBM, in response to a national 

strategy to restructure healthcare after South Africa‟s first democratic elections in 

1994. The HIS was intended to support strategies such as the shifting of resources 

from tertiary to secondary care and to primary care; the redistributing of resources 

according to geographical and social need; and the optimising of processes for 

clinical, managerial and administrative functions (Littlejohns, Wyatt and Garvican, 

2003). By 2000, only components of the original system had been implemented in 

some of the hospitals. Doctors and nurses were not trained on the new system, nor 

were they incentivised to adopt it, and, as the original implementation contract had 

ended, there was no executive mandate to move over to the partly functioning HIS.  

Littlejohns et al. (2003) examined the reasons for failure of the implementation of the 

HIS in Limpopo Province from 1997 to 2000. The researchers found that while 

provincial management championed the project, local authorities did not view 

themselves as integral to the initiative, and as a result did not prioritise training and 

education of the healthcare provider user base. Thus, the end users received 

insufficient education and training before the system was introduced. Littlejohns et al. 

(2003) further noted that provincial healthcare management teams are subjected to 

frequent job changes, meaning that many senior individuals who supported the 

original project at the beginning were no longer associated with the project two or 

three years later. Lastly, the researchers noted the fragmentation of responsibility 

between managers (who are more proficient at monitoring costs and contractual 

obligations) and academics/health economists (who assess the intangible worth of 

the effort). 

Other systems, such as those dealing with CPOE, are usually the first electronic 

systems to be implemented in hospitals or clinics owing to their impact on reducing 

medication error rates, which are acknowledged as the most common cause of 

preventable injuries in hospitals (Leape, Brennan, Laird, Lawthers, Localio, Barnes et 
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al., 1991). Poon et al. (2004) further researched the barriers to implementation of 

CPOE and identified them as 1) physician and organisational resistance, 2) high cost 

of CPOE and lack of capital, and 3) product or vendor immaturity. 

1) Physician and organisational resistance: The research revealed a perceived 

negative impact on physician workflow, with one hospital reporting a 20% loss 

in efficiency compared to paper-based processes, which were thought to be 

faster. In this facility, community-based physicians were not motivated to learn 

how to use the system as they spent very little time in the actual hospital. In 

addition, nearly all vendor-solutions required extensive customisation to fit the 

workflow of clinicians. 

2) High cost of CPOE and lack of capital: Technology system implementation 

projects carry high costs and often lack a tangible business case with bottom 

line benefit impact. The research found that hospital officials often prioritised 

other projects, such as the building of a new hospital wing, against IT spend 

where the ROI was apparent and easy to quantify. 

3) Product or vendor immaturity: One of the reasons that extensive 

customisations were required in order for hospital workflow to be 

accommodated was that most current vendor products did not meet specific 

needs of the hospital and required localisation to match desired workflows. 

Goldzweig et al. (2009) also studied the cultural barriers to system implementations 

in hospital and confirmed that 77% of practices without an EHR are resistant to EHR 

systems, 72% of physicians believe that moving towards an electronic system will 

result in frequent downtime, 64% believe that the system will increase the physicians‟ 

work time, and 60% fear that they do not have sufficient computer skills. The authors‟ 

research also confirmed that 22% of physicians perceived automated systems to 

support current workflow, and 37% of physicians believed that CPOE systems are 

faster than handwritten orders. Despite all the cultural and organisational issues 

cited, the number one barrier noted by the authors was cost. The business case is a 

challenge, as it is not clear who benefits from the investment. One recommendation 

from the research is to pursue a model where the funders subsidise some of the 
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costs as it is they who benefit substantially from the financial aspect, more so than 

the health providers or patients. 

Littlejohns et al. (2003) found that introducing technology initially increased the 

workload for the clinicians, who were expected to adapt their workflow to the new 

systems without appreciating why they should commit additional effort to perform 

effectively the same job function. This highlighted to the researchers the need to 

ensure that users understand the reasons for implementation from the beginning 

together with the complexity of the healthcare task that is being automated 

(Littlejohns et al., 2003). 

Poon et al. (2004) echo the understanding that the perceived negative impact on the 

physicians‟ workflow is a primary barrier to adoption. Poon‟s team‟s research 

revealed that some hospitals reported up to a 40% loss of efficiency, with physicians 

stating that paper-based ordering was faster. The problem was compounded by the 

fact that community-based physicians spent little time in the hospital and were not 

motivated to learn the CPOE system efficiently. Poon et al. (2004) suggested four 

strategies for overcoming physician resistance: 

1. Ensure that strong leadership within management supports the project, as 

“Leadership is as important as the quality of the technology” (Poon et al., 

2004: 186); 

2. Identify physician champions as they not only understand the impact on 

workflow, but also are able to obtain mindshare from the broader user group to 

accept the technology; 

3. Address workflow concerns by ensuring adequate customisation is done to 

adapt the technology to the clinicians‟ workflow within reason, and not vice 

versa; 

4. Leverage hospital staff to be involved in the project and to provide feedback to 

improve design and address concerns. 

In the UK, Hendy et al. (2005) similarly concluded that strategies to improve 

communication with, and to gain the co-operation of hospital staff were critical to the 

success of the NHS Connecting for Health programme. The short-term benefits alone 
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were insufficient in convincing users to adopt the system, as the socio-cultural 

challenges were more complex than the technical or logistical ones (Hendy et al., 

2005). 

2.6.2 Research Question 3 

What organisational factors influence the sustained successful adoption of 

healthcare systems? 

2.7 Conclusion of Literature Review  

Public sector hospitals and clinics in South Africa are devoid of basic IT and 

communications infrastructure to enable delivery of high quality healthcare services. 

While the literature suggests that there are definite advantages to adopting HIS, the 

barriers to implementation include cost considerations, organisational and cultural 

issues, the need for a project champion in each region where a system is to be 

implemented and executive buy-in from the provincial and national ministry of health. 

The implementation of healthcare systems need not be approached as a holistic 

endeavour, but can be approached as contained areas within the hospital or clinic, 

where IT systems can be implemented in a step-wise fashion.  

System implementations within healthcare need to be assessed by the various user 

groups (doctors, nurses, patients and administrators) in order to qualify the strategic 

and cost value benefits. By introducing the efficiencies described in the literature 

review, the collection and analysis of data will ultimately enable improved access to 

healthcare (as health authorities will be empowered with the right data to treat 

patients appropriately), inform decision making, empower policy formation and 

improve resource allocation of medicines and health care providers to meet the 

needs of the communities which they serve.  
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2.7.1 Research Question 1 

What are the perceived reasons that influence the investment of automated 

systems within the hospital? 

2.7.2 Research Question 2 

What are the outcomes (in terms of perceived cost and strategic benefits) 

experienced from automating systems in hospital departments? 

2.7.3 Research Question 3 

What organisational factors influence the sustained successful adoption of 

healthcare systems? 
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3 RESEARCH METHODOLOGY 

This chapter describes the methodology that was followed to construct the research 

design. The chapter provides a review of research methods, with specific focus on 

the research questions raised in Chapter 2, which form the basis of this study. 

The description of the research design includes an explanation of the methodological 

approach adopted for the study and provides reasons as to why this approach was 

followed. 

Following this, the population for the research is described, including sampling detail 

and methods. In addition, the research instrument is described, along with how the 

instrument was used. The latter half of this chapter focuses on the procedures for 

data collection, data analysis and interpretation; outlines the limitations of the study; 

and provides explanations of and steps taken to ensure validity and reliability. 

3.1 Research methodology/paradigm 

A mixed method approach was followed that consists of a quantitative approach to 

comparatively analyse user perceptions and experiences from various user groups, 

and a qualitative approach to unpack the reasoning behind user attitudes toward 

system automation. The mixed method approach is described by Creswell (2003), 

who submits that in this approach open-ended and closed-ended questions are 

posed, emerging and predetermined approaches are followed, and both quantitative 

and qualitative analysis is performed. 

Creswell (2003) maintains that quantitative data is elicited through surveys and 

experiments by asking respondents closed-ended questions through a structured, 

pre-determined process. The quantitative approach identifies variables in the study 

and enables the researcher to relate these variables. Statistical procedures are used 

to observe and measure information numerically. The quantitative approach allows 

the researcher to test a hypothesis by gathering data via surveys or questionnaires, 

but holds the risk of missing the contextual detail that the study is trying to determine. 

Quantitative analysis can only be conducted if the researcher knows beforehand what 
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questions need to be answered, and thus is conducted in the latter phases of a 

research study. 

For the quantitative approach as followed by the current study, the survey research 

method was adopted as the method of primary data collection, based on 

communication with a representative sample of individuals. According to 

Pinsonneault and Kraemer (1993), survey research methodology is defined by three 

characteristics: 1) survey analysis is concerned with the relationships between 

variables (it is a quantitative methodology that requires information to be 

standardised about the subjects under study); 2) collection of information is facilitated 

by asking people structured, predefined questions; and 3) information is collected 

from a representative sample that can be extrapolated back to the population as a 

whole.  

The authors further contend that survey research follows systemic, representative 

sampling methods; requires a high response rate; and imposes statistical weighting 

procedures in order to be representative. The survey design includes open- and 

closed-ended questions. The disadvantage of closed-ended questions is that 

respondents are limited to a set number of answers and tend to feel pressurised to 

make a selection even if their preferred response is not listed (Krosnick, 1999). This 

limits the effectiveness of closed-ended questions to the range of answers that are 

provided.  

Qualitative data is obtained by following a strategy of enquiry that incorporates 

ethnography, case study, and narrative. This method allows for the researcher to 

understand personal values in the context of the study or setting of participants, and 

collects participant meaning. The downside of qualitative research is that it requires 

the researcher to conduct field work, as the subject‟s interpretation of events is 

important. Qualitative research is gathered by observation, in-depth interviews or 

focus groups. The time required to complete field work is usually lengthy, and data is 

in the form of words or pictures. The design tends to emerge as the study unfolds and 

the researcher often becomes immersed in the subject matter. 
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The qualitative approach for this study consisted of open-ended questions that were 

included in the survey design. Krosnick (1999) submits that open-ended questions 

hold a risk of poor response with survey participants who are inarticulate. This risk 

was mitigated through the use of face-to-face interviews, where respondents were 

given the opportunity to clarify potential misunderstandings relating to the survey or 

the process. 

3.2 Research design 

The survey research method forms the basis of the research design. A mixed method 

approach was followed, consisting of both closed-ended and open-ended questions 

in order to capture both causal (quantitative) and interpretive (qualitative) data. 

Structured interviews were conducted, as a combination of ordinal data, closed-

ended and open-ended questions, with three hospital population groups (nursing 

staff, doctors and hospital administrators). While the research instrument was applied 

to all respondent sample populations, not all questions were applicable to all user 

groups as hospital administrators, whose daily workflow depends on systems that are 

not involved with direct patient care, were limited in answering patient-centric 

questions. Results from the three user groups were collated and cross-checked to 

provide a richer, more complete understanding of system automation within public 

sector hospitals in South Africa.  

Survey-based interviews were conducted in person with hospital personnel across 

two hospital locations. The interviews consisted of closed-ended and open-ended 

questions. Conducting face-to-face interviews provided the respondents with an 

opportunity to clarify any follow-up questions they may have had, improving the 

richness of the process. In addition, interviews conducted in person were more likely 

to elicit a higher response rate whereas surveys conducted via indirect means were 

at risk of the respondents not understanding or misinterpreting the questions asked.   

3.3 Population and sample 

This section describes the population and sampling method employed for the study. 
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3.3.1 Population 

The population consists of all doctors, nurses, and hospital administrators employed 

at Albert Luthuli Hospital in KwaZulu-Natal Province and Sebokeng Hospital in 

Gauteng Province. Both facilities are public sector hospitals that have implemented 

various components of automated systems. 

3.3.2 Sample and sampling method 

For the qualitative research component, purposive sampling was conducted, which 

ensured an intentional non-random selection of data sources (Leedy and Ormrod, 

2009). These data sources consisted of doctors, nurses and hospital administrators 

working in public sector hospitals where automated systems had already been 

implemented, as specific experience in the healthcare sector and with healthcare 

systems was required in order for these respondents to contribute meaningfully to the 

research.  

The quantitative research component followed a non-probability sampling design as 

the sample is not representative of all doctors, nurses and hospital administrators 

working in the public healthcare sector. As there are fewer than five healthcare 

facilities that have effectively integrated automated workflow into daily business 

processes, the majority of the healthcare worker population in South Africa is familiar 

only with manual-based paper-driven processes. The design also followed a stratified 

convenience sampling methodology, which meant that the hospital staff that was 

readily available at the nominated hospitals was allocated to participate in the study 

and made up the representative samples of doctors, nurses and hospital 

administrators for the research (Leedy and Ormrod, 2009). 

Respondents were required to have been exposed to the system for at least a year in 

order to indicate familiarity with the dynamics of workflow associated with technology. 

A total of 94 interviews were conducted (including three pilot study interviews) with 

the total sample population (Table 3).  
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Table 3: Profile of respondents 

 

3.4 Pilot study 

An initial pilot study was conducted to identify critical items that had been 

unintentionally omitted during the design of the research instrument. The pilot study 

consisted of unstructured interviews with: 

 The CEO of Amethyst – the company responsible for the systems 

implementation at Sebokeng Hospital; 

 A hospital administrator at Sebokeng Hospital; 

 A nursing sister at Sebokeng Hospital; and 

 A medical doctor at Sebokeng Hospital. 

The results of these interviews were analysed for recurring issues and checked 

against the literature reviews to determine how best to strengthen the credibility of the 

questionnaire. 

3.5 Research instrument 

In accordance with the research survey method, the research instrument consists of 

a combination of a series of statements and open-ended questions (see Appendix A 

– Research Instrument). The first section of the instrument (referred to as the 

“questionnaire”) consists of questions relating to demographic data of the respondent. 

The second section of the questionnaire consists of 41 statements relating to various 

system technologies that are part of daily workflow; the impact of automation in terms 

of cost and strategic value in healthcare facilities; and the degree to which 

organisational culture influences the implementation of new workflows and processes 
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within the hospital. The third section of the questionnaire consists of seven open-

ended questions used to assess the qualitative factors associated with automated 

workflow and perceived benefits or pitfalls. 

3.6 Procedure for data collection 

A non-probability convenience sampling method was employed to collect data from 

structured interviews conducted with 94 respondents on site at the predetermined 

hospitals in KwaZulu-Natal and Gauteng. Permission was obtained from the relevant 

provincial authority and hospital CEO to conduct face-to-face interviews with hospital 

staff. A list of instructions accompanied each questionnaire to ensure that the integrity 

of the interview as required by the research study was followed.  

The questionnaire covered five broad areas: questions relating to respondents‟ 

experiences and perceptions before system installation; respondents‟ experiences 

and perceptions after system installation; organisational influences relating to end-

user adoption; barriers to effective functioning of the system; and the overall 

satisfaction with the computerised information system.  

In addition, an interview guide was developed and used during in-depth interviews 

with the respondents. The questionnaire covered areas related to the positive and 

negative effects of the system as well as the respondent‟s perception of the costs and 

benefits of the system. 

Research was conducted from 2 to 5 February 2011 at Sebokeng Hospital in 

Gauteng, and from 8 to 11 February 2011 at Inkosi Albert Luthuli Central Hospital 

(IALCH) in KwaZulu-Natal. A mobile phone-based research software application was 

utilised for data collection and recordings. Health Systems Trust (HST), an 

independent non-government organisation with extensive expertise in South African 

public sector health systems research, assisted with data collection at the two sites. 

HST performs research on behalf of the South African Department of Health and 

World Health Organisation amongst other local and global health organisations. 

Three HST researchers were trained on the research instrument before travelling to 
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the two sites. All four researchers conducted interviews together for the first day at 

Sebokeng Hospital (2 February, 2011) and at IALCH (8 February) to ensure the 

research was consistent, valid and replicable. The same three HST researchers 

assisted at both hospitals. 

3.7 Data analysis and interpretation 

Ordinal data obtained from the respondents was classified and subjected to analysis 

according to a Likert scale consisting of seven response categories plus a category 

for responses where the answer was not known. A distribution-fitting approach as 

developed by Stacey (2005) was applied in order to analyse the collected data and 

categorise the various criteria. 

Completed questionnaires were categorised according to the number of responses 

and the categories into which they fitted. It was unnecessary to merge categories as 

the number of responses per category was sufficient.  

When analysing the results of the distribution-fitting analysis performed on the survey 

data, Stacey‟s (2005) statistical methodology implies that the following interpretations 

needed to be made to identify factors as very important, important and less important 

in order to interpret the data meaningfully: 

 If the mean for a factor response was appreciably greater than zero (µ as 

determined by the hypothesis test) then that factor is statistically significantly 

more important than the overall average importance of all the factors and can 

hence be interpreted as being very important relative to other factors. 

 If the mean for a factor response was very close to zero (µ as determined by 

the hypothesis test) then that factor is statistically no more and no less 

important than the overall average importance of all the factors and can hence 

simply be interpreted as being important (the average) relative to other 

factors. 

 If the mean for a factor response was appreciably less than zero (µ as 

determined by the hypothesis test) then that factor is statistically significantly 



 

 

40 

less important than the overall average importance of all the factors and can 

hence be interpreted as being less important relative to other factors. 

3.8 Limitations of the study 

1. The study focuses on healthcare professionals and administrators who have at 

least one year experience working in a public sector health facility where 

components of HIS have been implemented. 

2. As information systems have been implemented in a limited number of health 

facilities in South Africa, a limited number of respondents qualified for the 

study. 

3. The samples were predetermined and included stakeholders as identified by 

the researcher. 

4. The research may have been exposed to biased selection techniques as 

public sector employees may have various reasons for participating or not 

participating in the study. The relationship between public sector employees 

and the state can be described as tenuous, as health officials have in the past 

been disciplined for speaking negatively regarding the Department of Health in 

the public domain. 

5. While the sample is non-random, the standardisation of interpretation of 

results assumes that the frequency of responses reflects the significance of 

what is being measured. To minimise this risk, a wide spectrum of 

respondents was selected. 

3.9 Validity and reliability 

According to Morse, Barrett, Mayan, Olson and Spiers (2002), the concepts of validity 

and reliability are embodied in the essential “trustworthiness” of the data, which 

consists of four domains: credibility, transferability, dependability, and confirmability. 

The authors propose that in order to maintain reliability and validity there should be a 

focus on the process of verification during the study. “Validity” refers to the 

congruence between the research design, evidence obtained and conclusions drawn. 
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Kirk and Miller (1986) propose that social science relies on techniques for assuring 

reliability because perfect validity is not attainable. The objectivity of qualitative 

research can be gauged in terms of the reliability and validity of its observations, but 

non-qualitative research methodologies have had the necessary checks done for 

reliability, but none for validity. 

The essential foundation of good research is objectivity. It is the main reason the 

reader would have for accepting the conclusions of the researcher and is “the 

simultaneous realisation of as much reliability and validity as possible” (Kirk and 

Miller, 1986:20). In terms of research findings, “reliability” refers to the degree to 

which findings are independent of accidental circumstance of research, and validity is 

the degree to which findings are interpreted correctly. 

3.9.1 External validity 

“External validity” refers to the ability to generalise the study to a large population, 

across different measures, persons, settings and times (Calder, Phillips and Tybout, 

1982). The concept of external validity asks in what context the findings can be 

applied. To ensure that different perspectives were obtained for the research, the 

sample base was drawn from healthcare provider/administrator populations in public 

facilities, across two provinces and was indiscriminate of race or gender. Drawn 

samples consisted of doctors, nurses, and healthcare administrators who had varied 

experience in interacting with healthcare systems at the designated facility. Owing to 

the limited number of automated systems in public sector hospitals in South Africa, 

samples were drawn from the two available facilities that had already implemented 

systems to some degree. 

Steps taken to improve external validity during the study consisted of drawing a large 

pool of respondents who had adapted to an information system-based workflow for at 

least one year. The healthcare professionals employed at the chosen hospital sites 

were expected to be familiar with the challenges and limitations of healthcare delivery 

in the public sector. Respondents were drawn from at least two provinces, Gauteng 

and KwaZulu-Natal, but were limited to healthcare facilities where components of 
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information systems had been implemented. To further ensure consistency, a mixed 

method approach was followed to consolidate qualitative feedback with the 

quantitative survey data. 

3.9.2 Internal validity 

Calder et al. (1982) define internal validity as whether or not the observed covariation 

should be considered as a causal relationship. Internal validity describes the extent to 

which the research in terms of its design and its data allows “the researcher to draw 

accurate conclusions about cause-and-effect and other relationships within the data” 

(Leedy and Ormrod, 2009:97). For the purposes of this research, the respondents 

were considered according to the workflow and hence hospital department that they 

had experience with. Thus, the perceptions and experience of each respondent were 

collated to represent responses from similar workflow and system experiences. 

To ensure that internal validity was preserved, respondents were considered 

according to three population groupings: doctors, nurses and administrators. A pilot 

study was conducted to ensure that the research instrument questionnaire was easy 

to understand and elicited the intended information from respondents. The research 

instrument was standardised and consistent for each group of respondents. 

3.9.3 Reliability 

“Reliability” refers to the inherent ability of the research to yield the same results of 

the measure each time the research is conducted, provided there has been no 

significant change in the variable being measured (Ruane, 2004). Reliable measures 

do not fluctuate, but rather yield consistent results. Ruane (2004) suggests that the 

simplest way of determining reliability is to follow the test-retest strategy, which 

requires the procedure or research to be conducted twice to ensure consistency of 

results. To ensure reliability of the study, a standardised research tool was developed 

and administered in a consistent manner with all respondents such that the steps 

followed in the research could be repeated in a duplicate study. The questions 

included in the survey focused on the personal experience and perceptions of each 
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respondent. Interviews were conducted in privacy, with care taken to ensure that 

respondents did not influence answers amongst themselves.  
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4 PRESENTATION AND DISCUSSION OF RESULTS 

4.1 Introduction 

The results are reported and discussed using quantitative and qualitative data and 

are presented in five sections:  

1. Demographic profiles of respondents; 

2. Case studies: Inkosi Albert Luthuli Central Hospital (IALCH) and Sebokeng 

Hospital; 

3. Presentation and discussion of results pertaining to Research Question 1: 

Perceived reasons that influence the investment of automated systems within 

the hospital;  

4. Presentation and discussion of results pertaining to Research Question 2: 

Outcomes experienced from automating systems in hospital departments; and 

5. Presentation and discussion of results pertaining to Research Question 3: 

Organisational factors that influence the sustained successful adoption of 

healthcare systems.  

4.2 Demographic profiles of respondents 

The demographic profiles of respondents were considered according to occupational 

and geographical category, age distribution by occupation, and occupational 

distribution according to years of service. “Occupational category” was defined as 

doctor, nurse or administrator, and “geographical category” refers to hospital where 

respondent was working at the time of the survey. 

4.2.1 Response rates by occupational and geographical category 

A total of 100 respondents were invited to participate in the study, comprising 15 

doctors, 20 nurses and 15 administrators at each of the two hospitals chosen for the 

research. At IALCH, all 15 doctors were included in the study; however, only five 

doctors at Sebokeng Hospital agreed to be interviewed. All 30 administrators and 40 
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nurses invited to participate at both hospitals were included in the study. The 

response rate for the study is as shown in Table 4. 

Table 4: Response rate of respondents per hospital 

 

4.2.2 Age distribution of respondents by occupational category 

The age distribution of respondents confirms that 60% (n=12) of doctors surveyed 

were between the ages of 26 and 35; 60% (n=24) of nurses were older than 46 years 

of age; and administrator respondents were distributed fairly evenly across various 

age groupings as shown in Figure 3. 

Figure 3: Age distribution of respondents by occupational category 

 

As IALCH and Sebokeng Hospital are public health teaching facilities, the doctors 

interviewed were mostly in training posts for specialisation or medical office posts, 

with the intention of applying for admission to a specialisation programme. Thus, 75% 
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of doctors interviewed had been employed at the respective facility for five years or 

less. 

In 2010, Health Systems Trust reported a 46.3% vacancy rate of nursing posts in the 

public sector (Health Systems Trust, 2011), and, according to the 2011 SA Nursing 

Council Age Statistics Report, 29% of registered nurses are between the ages of 50 

and 59, and 16% of registered nurses are over 60 years old (SA Nursing Council, 

2011). A total of 60% of nurses who participated in the study were older than 46, and 

78% had been employed for more than six years at the respective facility. This was in 

keeping with expectations, given that there is a high percentage of experienced 

nurses in the public sector.  

4.2.3 Occupational distribution according to years of service 

Some 75% of doctors interviewed (n=15) had been employed for five years or less at 

the hospital at which they worked. Seventy-eight per cent of nurse respondents 

(n=31) had worked at the hospital for more than six years, with 33% (n=13) having 

been employed at the facility for more than 12 years. A total of 57% of hospital 

administrators had been employed by the hospital for between three and eight years. 

Figure 4: Occupational distribution according to years of service 
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4.3 Case studies: Inkosi Albert Luthuli Central Hospital and 

Sebokeng Hospital 

Significant data variants were observed at the two hospitals. The reasons for this 

variance relate to the nature of the IT project (extent to which the system had been 

implemented, the timing of the project and user experience) and political forces in 

each province. The profiles of each hospital are described below.  

4.3.1 Hospital profile: Inkosi Albert Luthuli Central Hospital 

IALCH is an 840-bed tertiary facility in the city of Durban, South Africa, and is one of 

the few digital hospitals in the country. This has been assisted by a public private 

partnership, whereby in 2001 the Impilo Consortium was awarded the contract for the 

provision of medical equipment service (Siemens Systems), IT systems (AME), and 

facilities management (Drake and Scull). The contract is for 15 years and is worth 

more than R5 billion (National Treasury South Africa, 2001). 

AME International is responsible for implementing the complete HIS (AME 

International, 2011b) at IALCH, which consists of: 

 Electronic Medical Record; 

 Picture Archiving and Communication System; 

 Radiological Information System; 

 Laboratory Information System; 

 Pharmacy Information System; 

 Critical Care System; 

 Administration and Financial Systems; and 
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 Human Resource Management System. 

IALCH is in its tenth year of its 15-year Public Private Partnership contract, and 

hospital staff at IALCH are subject to continuous training of the HIS, with the result 

that “most clinical staff are now literate” (IALCH, 2008:21). In addition, the most recent 

annual report (published for financial year 2007/2008) confirms that surveys are 

conducted on a monthly basis with clinical staff to ensure that the quality of service 

levels regarding the IT systems and training is acceptable. 

4.3.2 Hospital profile: Sebokeng Hospital 

Sebokeng Hospital is a 704-bed regional hospital in Gauteng Province, with three 

associated clinics (Levai Mbatha, Johan Deo and Helga Kuhn). In August 2008, 

Sebokeng Hospital completed a proof of concept for a planned provincial 

implementation of an HIS (Means, 2009). 

The Baoki Consortium (AME International is part of the consortium) was awarded the 

Gauteng provincial contract (valued at $120 million) for supplying an HIS to 37 

provincial hospitals and 400 community clinics (AME International, 2011a). The 

scope of this implementation includes: 

 Patient Management and Scheduling; 

 Electronic Medical Record System; 

 Clinical Documentation; 

 Pharmacy Information System; 

 Visit Summaries and Discharge Summaries; and 

 Statistics and Reporting. 

In August 2010, implementation of the system was halted due to a dispute between 

the Baoki Consortium and the Gauteng Provincial Department of Health regarding 

non-payment and non-delivery between the two parties (Hudleston, 2010). As a 
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result, the contract has been suspended and there has been no further training of staff 

on site since November 2010.  

4.3.3 Presentation and discussion of observations  

a) Information security and patient confidentiality 

Thirty-eight per cent of respondents at IALCH expressed a lack of confidence in the 

ability of the electronic system to offer enhanced confidentiality of patient information 

compared to paper processes (Table 5). This was qualified during interviews, where 

doctors and nurses complained that once users had logged into the system, they had 

unrestricted access to all electronic data across all departments and for all patients. 

Sebokeng users identified electronic security measures as very important compared 

to other statements in the survey (Table 5), suggesting that either confidentiality 

measures relating to paper-based records at Sebokeng Hospital are poor or the 

perception of logging into a system with a username and password intimates a higher 

level of security practice. The recommendation for both hospitals is to enforce 

security policies that grant various levels of system access according to user profile 

and with complete audit ability of user log on and record-modification instances. 

Table 5: Information security and confidentiality perceptions – 

IALCH and Sebokeng 

 

b) Lowering costs 

Both hospitals perceived the potential for cost savings as a result of the new system 

to be of high importance relative to other factors (Table 6). Qualitative interviews 

demonstrated a poor understanding of business value modelling amongst hospital 
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staff as productivity enhancements that result from automation are difficult to quantify 

in terms of cost savings. This was in keeping with findings from the literature review, 

where Menachemi et al. (2006) and Otieno et al. (2008) identified challenges in 

measuring ROI from similar type projects. A potential focus area to include in the 

change management effort is identification of processes that would enjoy lower costs 

as a result of implementing an HIS. 

Table 6: Perceived cost benefits – IALCH and Sebokeng 

 

c) Service delivery and reputational impact perceptions 

While both hospitals demonstrated overall positive perceptions of the system with 

regard to service delivery and reputational impact, IALCH respondents considered 

the impact on patient waiting times for admission, patient waiting times for treatment 

and satisfaction with overall working conditions in the hospital to be of statistically 

higher significance relative to other factors (Table 7). This suggests that the HIS 

implementation at IALCH has translated into workflow optimisation benefits that have 

been internalised by hospital staff. 

A nurse at IALCH commented that the presence of technology in the hospital “raises 

the patients‟ perceptions that they‟re being treated in an advanced hospital”, but in 

order to realise the benefits, integrating technology into existing workflows is 

fundamental to convincing healthcare providers and administrators of positive service 

delivery and reputational outcomes. IALCH has implemented an end-to-end solution, 

meaning that the entire patient process from admission to treatment to discharge has 

been transitioned to an electronic-based system. In contrast, Sebokeng has 

implemented modules of the HIS that hospital staff acknowledges enhance certain 
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processes. However, service delivery and reputational perceptions are based on the 

complete end-to-end experience.  

Table 7: Service delivery and reputation perceptions – IALCH and 

Sebokeng 

 

d) Management of patient records 

Respondents from both hospitals were in agreement as to the benefits of EHRs 

(Table 8). Sebokeng, however, did not perceive the reduction of the duplication of 

information and the concomitant time spent entering information as a factor of very 

high significance relative to other factors. The reason for this was that the EMR 

module was only partially implemented at Sebokeng Hospital, which limited user 

experience and perceptions of potential workflow optimisations associated with that 

specific module.  
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Table 8: Electronic Health Record perceptions – IALCH and 

Sebokeng 

 

e) Executive sponsorship 

Both hospitals agreed that management encouraged staff to adopt the system and 

identified this factor as highly significant (Table 9). As confirmed in the literature 

review by Littlejohns et al. (2003), the success of HIS implementations relies on 

management‟s support and buy-in as perceived by the end-user base, i.e. clinicians 

and administrators. 
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Table 9: Management support for system utilisation – IALCH and 

Sebokeng 

 

f) Training perceptions 

Over 80% of IALCH respondents believed that training provided was sufficient, while 

Sebokeng staff held mixed thoughts about this (Table 10). This may be attributable to 

the fact that the system at IALCH was implemented some seven years prior; thus 

staff at this hospital had been exposed to more training sessions than those at 

Sebokeng. Common to both hospitals was the need to sustain continuous training 

programmes to ensure system adoption. Factors specific to each of the three 

population groups are described in Section 4.6.2.  

Table 10: Training perceptions – IALCH and Sebokeng  

 

g) Willingness to adopt new systems 

Survey results indicated that staff at IALCH was more eager to learn the new system 

compared to respondents from Sebokeng Hospital (Table 11). There also appeared 
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to be more resistance at Sebokeng Hospital to adopting the new system; however, 

willingness to move to the new system was less important compared to other factors 

for Sebokeng staff. Interestingly, both hospitals perceived the implementation of new 

systems as valuable in raising staff perceptions relating to professionalism (staff 

identified this as significant relative to other factors). This suggests that by positioning 

HIS as an enabling rather than as a support capability, hospital staff may achieve a 

higher degree of job satisfaction.  

Table 11: Willingness to adopt new systems – IALCH and Sebokeng 

 

4.3.4 Hospital case study conclusion 

The two hospitals that participated in the study were at different stages of their 

respective HIS implementation life cycles. 

Respondents from both hospitals agreed that the HIS has the potential to impact 

positively on information security, workflow optimisation, cost reduction and patient 

care. Some key findings from the case studies are: 
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1. Confidentiality and information security controls could be improved, particularly 

at IALCH. 

2. Respondents from IALCH had a better appreciation of workflow optimisation 

benefits as they were working in an environment where the system had been 

in operation for ten years (continuous development had been ongoing during 

this time to refine the system and eliminate errors) and continuous training was 

not as significant a factor (compared to Sebokeng Hospital respondents, who 

were still new to the system). 

3. Users at Sebokeng demonstrated some initial resistance to the new system. 

This would have been interesting to monitor at IALCH when the system was 

first implemented; however, the introduction of an executive committee 

endorsed change management programme to accompany the implementation 

of a hospital information system is fundamental to ensuring mass adoption and 

usage.  

4.4 Presentation and discussion of results pertaining to Research 

Question 1: Perceived reasons that influence the investment of 

automated systems within the hospital  

Results are reported according to respondent perceptions in four areas: 1) manual 

processes, 2) HIS, 3) information security and patient confidentiality, and 4) cost 

containment. 

4.4.1 Perceptions of manual processes 

The research data confirms that for hospital staff conditioned to working in non-

automated environments, the perceptions of inefficiency relating to paper-driven 

processes are not significant (Table 12).  
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Table 12: Reasons for investing in Hospital Information Systems – 

all respondents 

 

 

The majority of doctors disagreed with the statement that paper processes resulted in 

more than 20% of their time being dedicated to administrative activities. This is likely 

attributable to the fact that doctors did not perceive the urgency of making detailed 

clinical notes as they are less under threat of being sued for medical liability than their 

global colleagues. This is because, while the notion of punitive damages for medical 

liability in South Africa exists, in general these damages are not recoverable (Funnah 

and Sibanda, 2008).  

Thus, it could be expected that it would be nurses and staff who are delegated a high 

administrative workload that would hold this perception. In addition, 71% of the 

nursing sample group recognised the need for duplicate data entries, which is to be 

expected, given that nurses are tasked with recording multiple aspects of patient data 

on a frequent basis, e.g. patient history, medication, observations, and laboratory 

results.  

The observations suggest that paper processes are not as inefficient as is suggested 

by the literature (Goldzweig et al., 2009). Rather, the physician resistance to adoption 

was demonstrated (with 55% of doctors believing that paper processes were efficient) 

through the unwillingness to adopt new workflow processes that required data to be 

accessed and entered onto a computer system. This is in keeping with the findings of 
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Poon et al. (2004), which suggested that the number one barrier to adoption resides 

in the change management function, which needs to be addressed in order to shift 

perceptions towards acceptance of HIS. It can be inferred from the results of the 

current study that doctors, nurses and administrators integrate manual processes into 

their daily workflow without questioning the impact of these processes on job function 

efficiencies. It is only when automation is introduced that healthcare providers realise 

the shortcomings of manual processes in comparison to the automated ones. 

This aligns with the findings of Poissant et al. (2005), which confirm clinician 

perceptions regarding the value of IT investment in hospitals.  

 

4.4.2 Perceptions of hospital information systems 

Respondents considered administrative tasks and patient interaction workflow 

separately. (Table 12 indicates that 46% of respondents did not believe inefficient 

processes prevented them from spending time with patients.) This suggests that 

while respondents recognise that there are benefits to be gained from automation, 

the direct impact on their daily business processes is not well understood. Some staff 

also perceived the introduction of hospital systems as disruptive to patient care, with 

one nurse from Sebokeng Hospital commenting that “concerning patient care on the 

nursing side, more time is now taken to sit in front of a computer instead of taking 

care of the patient”.  

Thus, obtaining buy-in and acceptance for the implementation of a computerised 

system from hospital staff should not rely on broad promises of potential optimisation 

benefits, but should rather target processes specific to the various user groups within 

their daily workflow that are genuinely perceived as inefficient. Table 13 describes the 

data relating to the impact of automation and the perceived barriers to adoption for 

doctors, nurses and hospital administrators, respectively. 
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Table 13: Perceptions of Hospital Information Systems – doctors, 

nurses and administrators 

 

For all three sample groups (doctors, nurses and administrators) that had experience 

using the HIS, there was consensus that it was easier to work with electronic systems 

compared to paper records. This was a statistically significant factor and is in keeping 

with the literature review discussion as evidenced by Poon et al. (2004); Ormond et 

al. (2005); Westbrook et al. (2008); and Devine et al. (2010). There is no doubt that 
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the perceived benefits of investing in an HIS are not as well understood by potential 

users, compared to those users who have had some exposure to working with the 

system. The data also revealed a belief across all three sample groups (doctors, 

nurses and administrators) that the cost of learning the new system was worth the 

benefits, that the HIS was preferred to the previous paper-based system, and that 

hospital staff would like to move to the HIS for all functions as soon as possible. A 

nurse from Sebokeng Hospital alluded to the excitement amongst the hospital staff 

attributed to moving to an automated system: “Personally I think it‟s a great thing. I 

love technology and the fact that it can help people. I didn‟t have exposure to 

technology before, and now I can use email and the internet.”  

Thus, the perceived value of the hospital IT investment would benefit from exposing 

the potential user population to hands-on usage models, i.e. live system 

demonstrations that would allow users to internalise the impact on workflow. This 

exposure would be likely to have a more positive effect than trying to identify 

inefficiencies in the existing manual system.  

4.4.3 Information security and patient confidentiality 

Over 75% of nursing staff and hospital administrators were confident that information 

is more secure and confidential in electronic format compared to a paper-based 

system (Table 14). While this was a statistically significant factor for these sample 

groups, 58% of doctors surveyed disagreed. This was probably because paper-based 

records are accessible to all hospital staff while the electronic system requires a log 

on with a password. Qualitative data provided some insight, with one doctor at IALCH 

confirming that staff can access data of patients that are not directly in their care and 

that “people who don‟t work in that department should not be able to access records 

of patients in other departments”. As described in the literature review, privacy and 

confidentiality of data are fundamental concerns with international HIS 

implementations (Simon et al., 2007). There is currently no protocol or guidance in 

South Africa as to the exact measures that should be implemented to protect patient 

confidentiality effectively. The Patient Right Charter and Medical Schemes Act merely 

state that all patients have the right to privacy (South Africa, 1998; South Africa 
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National Department of Health, 2002). It can be inferred that electronic records have 

the ability to offer password-restricted access to electronic patient information; 

however, hospital staff was discouraged by the fact that once a user logs onto the 

system, that person has complete access to all patient records regardless of who the 

treating doctor is, or which ward the patient is allocated to. Going forward, measures 

should be taken to ensure that security and privacy of information are included in the 

system security and design architecture in accordance with the hospital risk 

management function.  

Table 14: Patient data confidentiality perceptions – all respondents 

 

4.4.4 Lowering costs 

As to the perceived cost benefits of implementing the new system, the statement “I 

believe the hospital will save costs as a result of moving to the new system” was 

identified as statistically significant by nurses and administrators but not by doctors 

(Table 15). From the qualitative interviews, it was clear that while nurses and 

administrators believed that IT would reduce costs, both sample groups did not 

understand how this would be achieved. When asked “Do you see cost savings as a 

result of the system?”, one nurse at IALCH replied “Yes, it saves time; more patients 

are admitted because it is faster than writing.” One possible explanation is that the 

positive attitude towards the IT system within these two sample groups translated into 

a logical association of workflow efficiencies with cost reduction. One doctor felt: “It‟s 

costing the hospital as well as provincial government a lot of money. The cost of 

running a computer system is expensive. You need to have someone to maintain the 

system on call 24 hours a day.” Another clinician was of the opinion that “The hospital 

will save money as they don‟t have to buy as much paper. Information will be 
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accessed more efficiently and patients will be treated more efficiently, so there‟s a 

faster turnaround time. For example, to discharge a patient, it‟s all done on the 

system and the patient just goes to one place and all paperwork is done there.” 

The research suggests that there is an opportunity to include the IT value proposition 

specific to cost reduction in the change management process during system 

implementation (and education of doctors, nurses and administrators) in order to gain 

further support for system adoption and usage. 

Table 15: Perceived cost benefit – all respondents 

 

In summary, the perceived reasons that influence the investment of automated 

systems within a hospital are the ability to reduce administrative workload associated 

with data capture; the optimisation of workflow; the potential to enhance patient data 

security; and the potential for lower overall costs. Factors that are not well understood 

present an opportunity for inclusion in the change management process. Suggested 

actions would be: 

1. Identify and target usage models for workflow optimisation specific to each 

user group as user experience differs from doctors to nurses to 

administrators.  

2. Provide potential users with exposure to the HIS or demonstrations to assist 

with internalising automation benefits and thereby driving system adoption. 

3. Enhance patient confidentially within the system. 

4. Develop a value proposition specific to each user group to encourage 

support, adoption and usage of the new system. 
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4.5 Presentation and discussion of results pertaining to Research 

Question 2: Outcomes experienced from automating systems in 

hospital departments 

Following the implementation of the hospital system, respondents were asked about 

their perceptions relating to the impact of automation in terms of cost and strategic 

value of the system. The results provided insight into the impact of automation on 

service delivery and hospital reputation perceptions; patient record management; and 

HIS user experience Table 16). 
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Table 16: Service delivery and hospital reputation perceptions – 

doctors, nurses and administrators 
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4.5.1 Impact on service delivery and hospital reputation perceptions 

As was to be expected, the overall perceptions relating to the impact on patient 

experience were overtly positive. Significant statistical factors were observed with 

nursing and administrator respondents regarding patient waiting times for admission 

and discharge, and overall patient satisfaction with care received. It stands to reason 

that as nursing staff and administrators are involved in the administrative tasks 

relating to patient admission and discharge, the perception of these two sample 

groups would hold a higher level of significance concerning where automation can 

replace manual processes. Doctors on the other hand did not identify these factors 

relating to patient workflow as significant, as they are not involved in patient 

administrative tasks and the system was not perceived to enhance the doctors‟ ability 

to treat patients more effectively. 

Given that patients spend more time with nurses and administrators during the 

admission, waiting and discharge processes compared to the time spent with the 

doctor for consultation and treatment, it is likely that the nurses and administrators 

perceive the hospital to have experienced a higher level of service delivery to patients 

as a result of the automated system. This is consistent with Ammenwerth et al. 

(2009) and Furukawa et al.‟s (2010) findings described in the literature review. One 

nurse at Sebokeng Hospital commented: “waiting time decreased ... You don‟t have 

to look for papers to file, staple or punch.” Research findings were consistent with 

those of Poon et al.‟s (2004) presented in the literature review, confirming that 

positive patient experience and hospital reputation perceptions are supported through 

IT investment.  

The image of public sector tertiary hospitals in South Africa has been an emotive 

issue. Public opinion considers these facilities to be antiquated, under resourced and 

associated with poor service delivery (Seokoma and Mukendi, 2010). The results of 

this study suggest not only that IT has a role to play in modernising state hospitals in 

terms of automation but that there is a real belief that automated systems are an 

important component to improving health service delivery, patient experience and the 

overall public perception of state healthcare services. 
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IT systems also have a role to play in the reputational management of internal 

stakeholders, as evidenced by the perceived increased satisfaction in overall working 

conditions within the hospital, particularly for 87% of nurses and 86% of 

administrators surveyed. 

4.5.2 Patient record management  

The majority of hospital staff was in agreement as to the benefits of EMRs (Table 17). 

Table 17: Electronic Health Record perceptions – doctors, nurses 

and administrators 

 

Doctors, nurses and administrators all identified the statement “I have superior 

access to patient record information when compared to paper based systems” as 

being very important relative to other factors. A doctor from IALCH confirmed “Patient 
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care is improved because access to results are easier and don‟t get lost. Results are 

logged and you can prove that you ordered them.” The perceived advantages of 

EMRs were shared by the nursing respondents. As a nurse from IALCH commented: 

“The system is user friendly, very fast, and saves money because the doctors are 

able to read the scans from the rural hospitals without the patient, the decision is 

made on the phone, results are posted through the computer, multidisciplinary teams 

are able to work fast with the system and patient care is improved.” The research 

suggests a unanimous recognition of the value of HIS and raises questions as to how 

this capability will enhance the clinician‟s ability to improve healthcare delivery. 

Nurses and administrators believe that the HIS results in fewer records lost, improved 

record management, and the reduction of duplication of information. A nurse at 

IALCH confirmed: “Record keeping is good as the history of the patient is written on 

the computer and is well kept and can be retrieved easily.”  

The study results suggest that paper patient records are cumbersome and costly to 

manage and that there are efficiencies to be gained by moving from paper to 

electronic format. This is in keeping with international research findings discussed in 

the literature review, which reports on studies such as those by Byrne et al. (2010), 

Chen et al. (2009) and Poissant et al. (2005) that present the benefits of transitioning 

electronic patient records. The results from this study suggest that the HIS offers cost 

savings to be achieved by optimising the manual processes required to maintain 

manual record management systems. 

4.5.3 Hospital information system user experience 

The HIS user experience varied between the three sample groups (Table 18). 

Doctors, nurses and administrators inferred that the system was easy to use, but only 

nurses and administrators believed the statement “I find the computerised system is 

faster and easier to use compared to handwritten notes” to be very important relative 

to other factors (78% of nurses and 80% of administrators believed that the fact that 

computerised systems were faster than handwritten notes was an important factor 

while only 55% of doctors agreed with this statement to varying degrees). Opinion as 

to whether the users perceived the system as slow varied, with doctors emerging as 
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the most sensitive to system performance. The reasons relating to system usability 

and performance were not well understood, and while infrastructure and system 

design considerations are not evaluated in this study, it can be inferred that these 

factors have the potential to define the user experience and hence the user attitude 

towards system adoption and usage.. 

 

Table 18: Hospital Information Systems – user experience 
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4.6 Presentation and discussion of results pertaining to Research 

Question 3: Organisational factors that influence the sustained 

successful adoption of healthcare systems  

Respondents were asked about their perceptions relating to organisational factors 

that influenced the sustained successful adoption of healthcare systems. The results 

provided insight into the role of executive sponsorship, training, and user willingness 

to adopt new systems. 

4.6.1 Executive sponsorship 

Sixty-eight per cent of doctors, 100% of nurses and 82% of administrators were in 

agreement that management encouraged staff to use the computer systems (Table 

19).  

Table 19: Management support for system utilisation – all 

respondents 

 

Nurses and administrators identified this factor as statistically very important 

compared to expected results. It can be inferred that these two sample groups 

perceive management‟s role in endorsing the system as an important factor in 

ensuring successful user adoption. This was also demonstrated by Poon et al. 

(2004), who identified the role of management as critical for successful business 

process reengineering. 

Management‟s involvement in supporting and encouraging staff to adopt the new HIS 

was identified as an important factor of success. Merely implementing a new system 
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and then providing training to hospital staff do not guarantee adoption. The hospital 

management team needs to encourage adoption continuously through change 

management programmes that actively endorse system usage, and include the HIS 

as an important factor that promotes professionalism with staff at the hospital. 

4.6.2 Training perceptions 

While doctors, nurses and administrators generally agreed that the training provided 

was sufficient, perceptions of the need for continuous training amongst doctors 

differed from those of nursing and administration staff (Table 20).  

Table 20: Training perceptions – doctors, nurses and administrators  

 

Seventy per cent of doctors agreed that further training on the system was not 

required, while not only did nurses and administrators disagree with the statement 

“There is no need for continuous training on the system as it‟s easy and intuitive to 

use”, but it can be inferred that nurses and administrators require continuous training. 

The reasons as to why nurses and administrators would require continuous training 

but not doctors have not been explored in this study.  
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Some respondents were not satisfied with the training provided. One doctor at 

Sebokeng discussed how inadequate training indirectly impacted on daily workflow: 

“Sometimes we have a lot of patients and we are short staffed, we have to go to the 

computer and some of us are slow.” The nurses echoed some of the doctor‟s 

sentiments that training was insufficient. Said one nurse at Sebokeng, “Because they 

[the nurses] don‟t have basic training on how to use the computer, and proper training 

wasn‟t given to begin with, when I arrived here I wasn‟t given any training on how to 

use the computer except for the sister who showed me what to do when you order 

and that was it, and that was less than an hour.”  

When asked what she would change with the system, another nurse replied, 

“Because the system is an unknown obviously it‟s going to be difficult, so I say 

basically let‟s start with training people, showing them the basics of what they are 

doing, see what is it, what is it for and then after that we can improve. We don‟t know 

really what the system is about to begin with. I‟m sure we could use it more for 

actually seeing patient records, but I didn‟t know that. I only knew that you can use it 

for ordering patients‟ medication and things like that.”  

Another nurse further related the frustrations associated with the need for continuous 

training: “My computer at the moment is not functioning and I become frustrated 

because it‟s better if you use the computer everyday so you don‟t forget some of the 

things you learned since when we started using the computer when they were 

introduced to the hospital. It was our first encounter with a computer so we‟re still 

learning.”  

Intuitiveness of the system was not recognised as a significant factor, which was 

offset by the level of training provided. Barriers to adoption did not reside in an 

unwillingness to learn the new system, but were rather based on the need to adapt 

current workflow to accommodate interacting with IT. There was consensus amongst 

nurses and administrators about the need for continuous training. This may be as a 

result of the frequent reallocation of nurses to various areas within the hospital, but 

this would require further investigation to confirm.  
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4.6.3 Willingness to adopt new systems 

Respondents indicated that they were eager to use the new system, were 

comfortable using a computer, and believed that they could not get by without having 

to learn a computer system. However, their responses indicating their willingness to 

use the computer; the impact of the system on morale; and their perceptions of how 

computers convey professionalism in the hospital environment varied (Table 21). 
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Table 21: Willingness to adopt new systems – doctors, nurses and 

administrators 

 

Respondents were asked about their perceptions regarding the impact of the new 

computer system on morale in the workplace. While doctors did not see a correlation 

between hospital morale and the new computer system, 64% of nurses agreed that 

there was a positive relationship, and administrators perceived the relationship as 
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statistically significant. The results are likely a reflection of the degree to which the 

three sample groups depend on computer systems for their job functions. There 

were, however, varying opinions, with one of the doctors at IALCH expressing the 

opinion that the system “lifts morale because you are living in a very modern 

environment; access to patient information is quick, less work and saves time; there 

is improved communication between departments”. 

As to the ability of systems to increase individual levels of professionalism, nurses 

and administrators identified this factor as being very important relative to other 

factors, while doctors did not find this statement of statistical importance. A nurse at 

Sebokeng Hospital commented: “I think the presence of the electronics in our work 

has improved confidence and morale, and it puts the hospital at a certain level; once 

you come in and see your information has been computerised you will quickly 

develop that confidence in the future.” 

4.7 Summary of the results 

Significant differences were observed among the three sample groups of doctors, 

nurses and administrators. There were also significant differences observed between 

the two hospitals, Sebokeng in Gauteng Province, and IALCH in KwaZulu-Natal 

Province.  

Regarding reasons for investing in system automation, the efficiencies associated 

with computer systems were recognised as significant factors along with patient 

record confidentiality and security. Healthcare workers (including hospital 

administrators) believed the change management costs associated with the new 

system were justified. 

The impact of automation in terms of cost and strategic value in public sector 

hospitals was felt to have yielded positive outcomes with regard to patient 

experience, hospital staff workflow enhancements, and overall morale in the 

workplace. 
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In consideration of sustained successful adoption of healthcare systems, 

management support, training and ease-of-use of the system were identified as 

common themes that were significant factors. The perception of need for continuous 

training differed from doctors to nurses and administrators, although the reasons for 

this were not investigated. The research also identified the role of technology in the 

reputation management of health services, a factor not identified in the literature 

review, whereby IT encouraged the perception of modernisation of facilities and 

increased levels of professionalism of nurses and administrators.  
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5 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

This chapter is considered in three sections: conclusions from the study as relating to 

the research questions; recommendations; and suggestions for further research. 

5.2 Conclusions of the study 

The role of technology in public sector tertiary health facilities in South Africa is widely 

recognised as an important consideration in reducing costs and enabling improved 

access to health services. While Gauteng and KwaZulu-Natal have embarked on a 

path of implementing HIS, these two provinces are at different stages of their 

implementation life cycles, with various components in design and/or operational 

phase. The challenges of implementing system automation are as a much a function 

of technology as they are of understanding the impact on business processes within 

the hospital ecosystem. While HIMSS recommends a staged-progression approach 

to implementation that takes into account infrastructure, connectivity, people and 

culture (HIMSS Analytics, 2010), results from the research suggest that the benefits 

of the system are only fully understood and appreciated once all components are 

implemented and holistic change management support has been applied. Doctors, 

nurses and administrators were surveyed to understand differences in perceptions 

about what benefits the HIS offers, and how the system is used. The results provide 

some insight into the reasons for investing in automated systems; the outcomes 

experienced as a result of automation; and the organisational factors that are critical 

to the successful adoption of IT systems. 

Given the challenges facing the public healthcare sector relating to resource 

allocation and utilisation, access to healthcare services, and efficient management of 

patient encounters at tertiary public health facilities, the research has demonstrated 

the impact of IT in these regards. Automation of systems and processes 

complements the evolution of patient treatment protocols, medical record 
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management, and back office administrative functions while enabling time and cost 

savings within the healthcare system. The South African health system has the 

opportunity to alleviate some of its resource constraints and reduce transactional 

costs by investing in technology to help better co-ordinate care and move all 

functions of public health management into the service economy. 

5.2.1 Conclusions relating to Research Question 1: Perceived reasons 

that influence the investment of automated systems within the 

hospital 

Hospital staff conditioned to working in non-automated environments was 

accustomed to the inefficiencies of manual paper-driven processes. There was 

general consensus amongst doctors, nurses and administrators that system 

automation is a required investment, but the direct impact on workflow and job 

function efficiencies was only understood once staff had migrated to the automated 

system. All respondents believed that the hospital would ultimately save costs as a 

result of automated processes, but the mechanisms for saving costs within the 

hospital were poorly understood. All respondents, however, supported the investment 

in IT systems, and indicated an overall willingness to learn the new systems and a 

desire to move off manual processes. Information security and confidentiality was 

one area that was identified as a function that could be more effectively enforced 

through IT systems. South Africa is ready to invest in IT in healthcare, but the 

business case for investment is not clear. In addition, concerns around patient data 

security are not being adequately addressed.  

5.2.2 Conclusions relating to Research Question 2: Outcomes 

experienced from automating systems in hospital departments 

Results from this section of the research provided some interesting insights into the 

perception differences between doctors, nurses and administrators. The ability of the 

system to impact metrics such as patient waiting times, patient satisfaction and ease 

of use (compared to paper processes) directly was more positively perceived by 

nurses and administrators, who are more involved in administrative tasks as part of 
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patient care/handling. There is little doubt from both the literature review and the 

research conducted that the management of patient records is made more efficient 

via automated systems as compared to paper processes. Interestingly, the role of the 

HIS has evolved from being a support function to providing a capability that has the 

potential to enhance the reputation of the facility to both patients and staff alike. The 

South African public health sector is faced with resource challenges that can be 

assisted by investment in HIS, along with the accompanying perception of 

modernisation that IT projects bring.  

5.2.3 Conclusions relating to Research Question 3: Organisational 

factors that influence the sustained successful adoption of 

healthcare systems 

The role of management to champion the use of IT systems is critical to the long-term 

adoption by end users. The need for continuous training was identified by nurses and 

administrators, suggesting that there is the potential for further productivity 

improvements to be gained (through additional training programmes). Finally, 

respondents were generally keen to adapt to the new system and perceived the HIS 

as a component of their overall professionalism. The success of IT projects depends 

not only on the IT department, but also on the broader management team as a whole. 

In South Africa, hospital staff comprises a diverse user base, with varying workflow 

perceptions, and the change management function must be fully considered to 

ensure successful system implementation and user adoption. 

5.3 Recommendations 

The justification by provincial and/or national health authorities for investment in IT 

systems should be an inclusive process that incorporates the views of the various 

end-user groups. This would be strengthened by conducting pre-emptive workshops 

with hospital staff, explaining how new systems will translate into cost savings, 

improved efficiencies and enhanced security for patient information. Another 

consideration for HIS investment is the reputational consequences for the hospital. 
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Staff perceives a higher level of morale in the workplace, while patients perceive IT 

as a key component of the modernisation of hospital facilities. 

Hospital management should look to implement regular review sessions as to the 

success of HIS implementation projects. Otieno et al.‟s (2008) model for comparative 

analysis of EMR implementations provides a framework for assessing such projects 

that will enable healthcare authorities to better negotiate service level agreements 

and evaluate HIS initiatives. In line with Menachemi et al.‟s (2006) research, 

incentives should be installed to ensure users not only adopt, but champion the use 

of new systems to the entire end-user base. 

End-user adoption or system usage should be included as part of management‟s 

project success metrics. A member of the management team should be appointed to 

promote system usage and this metric should be monitored on a weekly basis to 

ensure timeous response to potential issues that may result in users reverting to 

paper-based processes. 

As per Poon et al.‟s (2004) investigation into overcoming barriers to adoption, four 

strategies are recommended to encourage end-user take-up: 

1. Ensure strong leadership support within management. 

2. Identify champions for each user group (i.e. doctors, nurses and 

administrators). 

3. Establish a workflow review committee to address business process 

concerns which may arise from users being forced to adapt workflow in 

accordance with the technology. 

4. Leverage hospital staff to provide feedback on a regular basis to improve 

design concerns. 

Regular refresher training should be provided to the various end-user groups and 

hospital departments, particularly those departments that experience a high turnover 

of staff throughout the year. From an IT perspective, the HIS vendor should be 

required to ensure that the software design is intuitive and easy to use to reduce 

training time. 
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5.4 Suggestions for further research 

Further research is suggested to support the business case for IT investment and to 

prioritise HIS implementation projects as a national priority for the South African 

Department of Health. Similar to Chen et al.‟s (2009) research at Kaiser Permanente, 

further research to evaluate the impact of EHRs on patient contact with the public 

healthcare system would highlight the potential for technology to reduce the costs 

associated with patient visits in outpatient and other clinic settings. In addition, 

research could be carried out to: 

 Quantify the benefits in terms of patient safety via the reduction of medical 

errors; 

 Demonstrate ROI in terms of reduced medication expenditure, improved 

charge capture and reduced billing errors; 

 Determine the impact (cost and benefit) of a defined change management 

programme that accompanies HIS implementation; 

 Evaluate the role of technology in determining job satisfaction within hospital 

staff populations; 

 Evaluate the role of technology in contributing towards hospital or health 

services reputation management;  

 Determine the impact of system usability and performance on end-user 

adoption; 

 Determine the role of IT in human factor engineering projects within the 

healthcare domain; and 

 Explore the value of providing continuous training to hospital end-user groups 

for HIS implementation. 
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7 APPENDIX A – RESEARCH INSTRUMENT 

 

Letter to Respondents 

Dear Participant, 

I am a Master of Business Administration student at the University of the 

Witwatersrand, Wits Business School, currently conducting research on the value of 

information systems to national healthcare by identifying the reasons for investing in 

system automation, the impact of automation and the organisational influence on 

successful systems implementation in South African public sector health facilities. 

Permission has been obtained from hospital management to interview doctors, 

nurses and hospital administration staff for the purpose of this research. Your 

participation is greatly appreciated and requires 25 minutes of your time to answer 

the questions included in the research survey.  

Only hospital staff who have experience working with computer systems, be it for 

administration duties or managing patients, are elibigle to participate. All information 

provided during this study will be considered confidential and will be destroyed once 

the research is complete.  

Should you have any queries, please feel free to contact either myself or my 

supervisor, Professor John Luiz. 

Thank you in advance for your participation. 

Sincerely, 

Dr Gregory Cline 

 

Gregory Cline contact number: + 27 11 805 4530 

John Luiz contact number: +27 11 717 3578 
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Section 1 

The purpose of this section is to capture respondent profile details. 
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Section 2 

Please answer the following questions by indicating which answer most accurately 

represents the extent to which you agree or disagree with the statement on the left. 

There can only be one answer per statement. 

 



 

 

90 

 

Section 3 

Please provide an answer to each of the interview questions below. 

1. Tell me more about your experiences with the system (both positive and 

negative). 

2. Has the system alleviated or worsened time spent on administration tasks? 

Please explain. 

3. Has the system improved patient care and how? 

4. Do you see cost savings in the system as a result? Please explain. For 

example, can you process more patients per day now? 

5. Would you recommend other hospitals to do likewise (i.e. implement 

automated systems)? 

6. Given your experience, what would you change about the system? 

7. Do you have any other comments? 
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8 APPENDIX B – DISTRIBUTION-FITTING ANALYSIS  

8.1 All respondents (IALCH and Sebokeng Hospital) 
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8.2 Inkosi Albert Luthuli Central Hospital respondents 
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8.3 Sebokeng Hospital respondents 
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8.4 All doctor respondents (from both hospitals) 
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8.5 All nurse respondents (from both hospitals) 
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8.6 All administrator respondents (from both hospitals) 
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