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Abstract
This study aimed to understand the readiness and perceptions of Electronic Health Record
(EHR) adoption among dentists in the public service of the Western Cape. A qualitative
study design was chosen due to a lack of understanding of the phenomena. Additionally,
the research sought to identify the factors that would potentially influence readiness and
perceptions in order to identify how these factors could potentially influence EHR adoption
among dentists.
The emerging themes included effort expectancy, age, years of service, experience, cost
(availability of and access to information technology), fear of change (resistance), computer
literacy (skills training) and perception of time consumption. The researcher concluded that
the sample population were less ready for adoption of EHR and recommended that
management and leadership structures should probe the factors that have affected the
negative and non-receptive perceptions, as most participants lacked managerial support to
their anticipation for poor success of EHR.
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CHAPTER 1: INTRODUCTION

1.1. Introduction
The world is progressively moving towards digitisation and incorporating the Internet of
Things (IoT) into most aspects of daily living, including healthcare (Tavares, 2018). Patients
can now make online appointments and consult remotely with physicians using
telemedicine (Yang et al., 2019). One can even be operated on in theatre by having a
remote surgeon operating robotics that is powered by Information Technology (IT)
(Giovagnoli, Crucitti & Dodig-Crnkovic, 2019). Telemedicine and ICT have brought
significant advances even to the current COVID-19 pandemic, where patients can be
consulted in quarantine (Hollander & Carr, 2020).
The interconnectivity brought by ICT provides multiple benefits such as improved
communication, cost-efficacy, time-saving, improved quality of patient care and better data
management. However, it might come at a higher acquisition cost than initially expected
(Aceto, Persico & Perscapé, 2020). It is therefore essential to understand the broader return
on investment in benefits such as the transformation of workflows and processes.
Electronic Health Records (EHR) are beneficiary to patients as well as healthcare workers,
organisations, and the entire healthcare system (Kaipio, Kuusisto, Hypponen, Heponiemi
& Lääveri, 2020). Patients may benefit from receiving the improved quality of care
supported by evidence-based clinical decision-making. Evidence-based supported
decision-making can be facilitated by providing a clinician access to a complete medical
history that greatly contributes to the continuation of care of a patient. Organizations could
benefit greatly from EHR by having access to data that is accurate, readily available and
consistent. Aforementioned contributes to the entirety of the health system. Also, according
to Hailey et al. (2014), it is highly agreeable that the health informatics community can no
longer ignore the needs and wants of healthcare professionals for EHR that is tailored and
built to their specific needs to support their information management.
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EHRs provide a broad, overall, and holistic recorded timeline of a patient focusing on allinclusive records from all different healthcare services accessed (Choi, 2019). EDRs
merely focus on the dental aspect of a patient and therefore, might not be considered a
holistic approach to patient care (Aceto, Persico & Perscapé, 2020). Furthermore, it is vital
to understand the readiness of clinicians to transition from paper-based recordkeeping to
EHRs and what their perceptions are to implement strategies for change management that
could facilitate a smoother transition.
1.2. Background
The South African National Health Act of 2003 (Republic of South Africa, 2013) addresses
the legality of a citizen’s human right to have access to healthcare. The Act further promotes
the practice of holistic healthcare and treatment of a patient. Furthermore, the South African
Department of Health provided a strategic approach in the Healthcare 2030 document
(2013) that guided improvements to holistic healthcare via the adoption of an integrated
public healthcare approach. The strategic goals of South African Public Healthcare are in
line with holistic healthcare and promotive practices (health promotion and prevention) as
recommended by the World Health Organisation (WHO) (Eriksson & Lindström, 2008).
Therefore, the researcher found it was more fitting to focus on EHRs that are comprised of
multiple integrated health service sources, including Electronic Dental Records (EDR).
1.3. Problem Statement
The benefits of EHR include accurate, readily available and consistent data that reviews
patients holistically. Many studies have been conducted to explore the readiness and
perceptions of medical clinicians regarding the adoption of EHR (Aceto, Persico &
Perscapé, 2020). However, no research was found that explicitly focused on the dental
fraternity in South Africa. It is crucial to stay abreast with the progression of EHR adoption
in public health and to ensure inclusion of the dental fraternity. This study could potentially
contribute to the piloting stages of factors that limit impending changes relating to EHR
adoption.
1.4. Research Question
The study was guided by an overall research question and two secondary questions. The
overall research question was:
What is the readiness and perception of public health dentists on EHR adoption?
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The following sub-questions were included, as indicated in Table 1, to support the
answering of the main research question.
Table 1: Research question, sub-questions, methodology, and objectives
Sub- Research Questions

Methodology

Objective

SQ 1: What are the factors that
could potentially influence the
readiness and perception of
EHR adoption?

Literature review

Identify the factors that
could potentially influence
(restrict or enable) the
readiness and perception of
EHR adoption.

SQ 2: How could the identified
factors potentially influence EHR
adoption among dentists?

In-depth

Understand the identified
factors that could potentially
influence (restrict or enable)
the
readiness
and
perception of EHR adoption
among dentists in public
health in the Western Cape.

semi-

structured
interviews

1.5. Scope
The study aims to understand the readiness and perceptions of dentists to adopt HER. This
study focused on public healthcare facilities around the Southern/Western Substructure of
Metro District Health in the Western Cape, with permanently employed dentists. They have
not yet implemented EHR for patient record-keeping. The healthcare professionals taking
part in this study are full-time employed dentists within the identified district. The following
were not included in this study: private healthcare facilities, locum dentists (within the
identified facilities) and community service dentists (within the identified facilities).
1.6. Research Paradigm
An interpretivist research paradigm was applied. According to Reeves and Hedberg (2003),
researchers who research with an interpretive paradigm believe that reality entails
individuals’ subjective experiences of the external world as the case in this study. A detailed
discussion follows in Chapter 3.
1.7. Research Design
A qualitative design was chosen due to a lack of understanding about the readiness and
perceptions of dentists concerning the adoption of EHRs (Flick, 2014). Qualitative research
was conducted in a real-life setting in an attempt to find the answers to the research
questions. Leedy and Ormrod (2010), suggest the need for further exploration, which is the
concept and purpose of qualitative research designs. These methods focus on
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understanding human experiences and aspects of meaning, and it is often also referred to
an insider’s view or emic perspective (Van der Walt, Brink & Van Rensburg, 2012).
The rationale of the research was not to generalise findings, but rather to understand them
in the context of the setting that dentists in the public sector practice dentistry (Liebenberg,
Benadé & Ellis, 2018). In nature, phenomenological studies examine human experiences
through detailed descriptions from participants. The actions taken in this research approach
included horizontalization but was not limited to, bracketing, sensing, analysing, and
describing. It is descriptive because no intervention occurred, and the primary purpose was
not to examine relationships, but rather to provide a more in-depth understanding of the
phenomenon identified as the readiness and perceptions of dentists regarding the adoption
of EHRs (Flick, 2014).
1.8. Participants
The method used was purposive sampling (Liebenberg et al., 2018). This type of nonprobability sampling was used as it focuses on participants particularly knowledgeable
about the research phenomena at hand, which is an advantage to the study. Therefore, the
study population comprised of dentists who were exceptionally knowledgeable regarding
the current record-keeping practices as well as the ability of their work environments to
accommodate potential EHR adoption. The population was selected on the common
characteristic that all were full-time dentists employed by the Department of Health Western
Cape in the Western substructure.
1.9. Research Instruments
The researcher applied in-depth, semi-structured interviews. A semi-structured interview is
a confidential gathering between a participant and a researcher in which the interviewer
does not austerely follow a formalised list of questions (Galletta,2013). Instead, the
researcher asked more open-ended questions, allowing for a conversation with the
interviewee instead of a straightforward question and answer layout (Galletta, 2013). The
semistructured interviews allowed for in-depth topic exploration, which provided more
abundant data as participants were free to express themselves in a private setting without
judgement or fear of creating volatile inter-colleague relationships (Kallio, Pietilä, Johnson
& Kangasniemi, 2016).
1.10. Research Data Analysis Process
Moustakas’ (1994) guide on qualitative data analysis was used in combination with an
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inductive analysis. This method of logical reasoning was applied to develop theories and/or
generalisations and to identify themes by critically studying the collected transcribed
documents, recordings 4 and other printed and verbal material (Flick, 2014). The analysis
included common trends to ‘code’ commonalities accordingly to interpret the information
collected. Further detailed justification for the choice of data analysis will be discussed in
Chapter 3.
1.11. Ethics and Confidentiality
The information gathered to compile this study is the work of the researcher. Additionally,
acknowledgement is given to work of others and cited accordingly. During the process of
completing the research, the researcher adheres to the highest ethical standards. Ethical
clearance from the University of the Western Cape, reference number BM 19/6/21, was
obtained to conduct the interviews.
No patient interaction occurred during the collection of data. The aim and objectives of the
research were presented to participants, and they had a choice to participate and to
withdraw at any time without repercussion. A consent letter was signed by each participant,
which granted permission for the collected data to be disseminated as specified. The
participants’ information was not revealed to ensure anonymity and confidentiality. All the
important documents were password encrypted using a personal computer which was also
password encrypted, and these were kept in a safe place.
Authorised people, such as the supervisor, had accessed documents on request.
Intellectual property was respected through thorough referencing, and confidentiality of
participants were honoured. Participants’ identities were kept private and no identifying
traits were reported on. The data collected per voice recorder or additional notes were
uploaded into a private vault folder using the researcher’s cloud storage and all local copies
of these files were deleted on the private device of the researcher. The files stored had no
identifying files names and had codes that only the researcher was familiar with. The
researcher acknowledges and respects ethical research practices and agreed to adhere to
all such prescribed practices.
1.13. Outline of the Thesis
There a Chapter 2 seeks to understand the status of record-keeping practices by reviewing
five chapters in this thesis, following this introductory Chapter, which seeks to describe the
context for this study. The common barriers that hinder acceptance of the adoption of EHR
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and subsequently of the thesis takes the following structure: determine the factors that
enhance the readiness and perception for EHR adoption.
Chapter 2 is followed by a review of the adoption of EHR by dentists in public health.
Chapter 3 clarifies the research methodology and rationale for strategies used to conduct
this study. Chapter 4 describes the analytical findings of the research conducted and the
methods used to compile data and draw conclusions. Chapter 5 concludes this thesis with
recommendations and the conclusion.
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CHAPTER 2: LITERATURE REVIEW

2.1. Introduction

This study explores the readiness and perceptions of dentists regarding the adoption of an
EHR system within the public healthcare domain in the Western Cape Province in South
Africa.
A review of the literature explored the first research objectives to identify the factors that
could potentially influence (restrict or enable) the readiness and perception of EHR
adoption. Subsequently, a review to determine factors that are pertinent among dentists in
the Western Cape will take place. Therefore, the following Chapter will discuss concepts
such as the evolution of health records and how the change in record-keeping contributed
to the factors that restrict the readiness and perception for EHR adoption, as well as the
benefits of EHR adoption. The Chapter will also discuss public healthcare in developing
countries, the status of record-keeping practices in public healthcare and the adoption of
EHRs by dentists in the Western Cape region. Lastly, the Chapter will illustrate the
readiness and perceptions of dentists in implementing an EHR system within the public
healthcare domain.
2.2. The Evolution of Health Records
Health records date back to the beginning of healthcare practices and research. The actual
date of the origin of a written medical record is unknown. However, it is known that until the
1920s, written records were universally used for patient care and litigation purposes
(Evans, 2016). The following timeline will elaborate on how HIM and EHR evolved over the
centuries.
2.2.1. The 1920s
The origins of HIM is traced back to the 1920s when medical professionals started using
medical records to document details of patient care, complications, and treatments (Brooks,
2015). In 1928, the Association of record librarians of North America (ARLNA), was

http://etd.uwc.ac.za/

established to create a baseline standard for health records. This standard would, of
course, change and transition in the years to follow (Flite & Harman, 2013). However, the
system is still in use and known as the American Health Information Management
Association (AHIMA) (Fenton & Smith, 2019).
2.2.2. The 1960s
Up to the early 1960s, medical records were predominantly paper based (Brooks, 2015).
In 1965, after the introduction of medical aid concept funding schemes and structures, the
use of standardised, sharable medical records became a large part of health care practices,
as stated in the Act of July 30, 1965 in the United Stated of America (Social Security
Amendments of 1965 - “Medicare”). Reimbursement for healthcare services would be
determined by the accuracy and completeness of a shared health record. By using IT,
Weed (as cited in Jacobs, 2009) could develop the problem-orientated medical record
(POMR), which helped to organise the information within a medical record. POMR is the
first known system implemented to transform unstructured data into organised forms of
usable data to translate into information.
2.2.3. The 1970s
By the early 1970s, innovators had already started developing and improving on ideas for
medical record-keeping (Bakker, 2007). During the period, the Health Evaluation through
Logical Processing system was developed by 3M, University of Utah and Latter-Day Saints
Hospital. The development is known as the first clinical decision support system. In this
time, systems such as COSTAR, which means Computer stored Ambulatory Records, and
Regenstrief Medical Record System, were also developed and implemented (Brooks,
2015).
By 1975, the use of EHR was already practised for approximately five years (McClanahan,
2012).
2.2.4. The 1980s and 1990s
The 1980s and 1990s brought many innovations and possibilities for the improvement of
EHR. By this time, basic EHR systems were affordable enough to be used by even the
smallest medical practice. The acquisition cost had been lowered by the continuous
innovation of technology and this meant that more health professionals could buy into the
concept and contribute to bigger scale data collection. By the mid-1980s, the Institute of
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Medicine, an American non-profit organisation, started using medical records and outcomebased monitoring to determine the benefits of
EHR (McClanahan, 2012). This research was not published until 1991 (McClanahan,
2012). In 1982, the first voice recognition system was developed for health records. The
voice recognition system, known as the Dragon System, served as a dictation device for
later transcribing. Other EHR systems introduced in this time included Master Patient Index,
Healthcare Information Exchange and Indiana Network for Patient Care (Mcdonald,
Overhage, Barnes, Schadow, Blevins, Dexter & Mamlin, 2005).
Tim Berners-Lee established the World Wide Web in 1989-1991 which initially did not mean
much to healthcare (McDonald, Overhage, Tierney, Dexter, Martin, Suico, Zafar, Schadow,
Blevins, Glazener, Meeks-Johnson, Lemmon, Warvel, Porterfield, Warvel, Cassidy,
Lindbergh, Belsito, Tucker, Williams & Wodniak, 1999). However, it provided a viable
example of how to access, share and navigate information. As a result, in 1994, the WHO
implemented ICD-10 coding for healthcare, which further supported standardised recordkeeping and more accurate data entry for research purposes (Berners-Lee, Cailliau,
Luotonen, Nielsen & Secret, 1994).
2.2.5. The 21st Century Information Technology
The 21st Century has brought many technological advances and innovations to healthcare.
Technology evolves so fast; it is challenging to stay abreast with 20th Century technology.
In this technological era; for example, one makes use of telemedicine, cloud computing,
Internet of Things (IoT) health devices, technology drive innovation and extensive
investments for data tools (Paek & Hove, 2017).
2.3. Factors that Restrict the Readiness of Electronic Health Record Adoption
Studies showed that various concepts frequently emerge from all research reviewed
regarding the readiness and perception of EHR adoption (Yogeswaran & Wright, 2010).
For example, the influence of cost versus the benefits, as well as importance and
advantages of implementing EHR (Yogeswaran & Wright, 2010) and the influence of
resources, mainly financial and human resources, on restricting the successful adoption of
EHR (Urowitz, Wiljer, Apatu, Eysenbach, Delenardo, Harth, Pai & Leonard, 2008). Lastly,
the influence of management and leadership also plays a vital role in the success of the
change management process (Seeley, 2009).

18
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The literature refers to factors related to four fundamental constructs; namely, performance
expectancy, effort expectancy, social influence, and facilitating conditions (Venkatesh,
2016). Aspects relating to the acceptance and readiness for technology adoption can have
an impact as well. These aspects include age, gender and patient load on the acceptance
or rejection of EHR by clinicians (Ghazisaeidi, Ahmadi, Sadoughi, & Safdari, 2014).
2.3.1. Cost
Cost is considered the factor that occurs most across the literature reviewed. Levin (2018),
states that the cost implication of adopting EHR in the medical setting has two major
components, namely the initial procurement cost and the maintenance cost. It is, therefore,
not only the implication of once-off costly procurement but also the ongoing expense.
Aforementioned is in line with emerging results of all similar studies. Research focusing on
barriers to implementing EHR concluded that cost remains the most significant barrier to
EHR adoption (Menachemi, Ford, Beitsch & Brooks, 2007). Despite federal incentives from
the United States government that support and promote the adoption of EHR, the
implication of cost remains the biggest concern of health organisations (Kruse, Kristof,
Jones, Mitchell & Martinez, 2016).
The concern of the initial procurement cost of EHR systems was identified in 2006
(Menachemi, 2006). Menachemi (2006) attributes the cost implication as a concern for
failure due to change resistance and poor user experience. The fear of procuring a costly
system that will not provide a plausible return on investment due to inefficient end-user
utilisation weighs heavy on decision-makers. There was also an additional emerging
concept related to cost, and that is perception. The general perception is that IT comes at
a significant cost (Vishwanath & Scamurra, 2007). With the usage of IT comes an
acquisition cost, and often available resources cannot provide funding for the procurement
of IT infrastructure. Despite the known benefits of EHR, the adoption of such a costly
system could potentially receive criticism in the South African public health context (Akbal
& Akbal, 2016).
2.3.2. Change Management
Another critical factor is the management of change, and according to Griffith (2001),
comfort or stagnation is a primary motivation for change in organisational processes and
structures. Regrettably, personnel are not always receptive to change and change often
results in resistance. To combat change resistance, the German-American psychologist
Kurt Lewin developed the “Unfreeze-Change-Refreeze” model in the 1950s (Griffith, 2001).
19
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According to Bovey and Hede (2001), the model referred to three stages; namely, the
unfreeze stage, the change stage and the refreezing stage. The authors Bovey and Hede
(2001) describe the stages as follows:
The first stage, called the “unfreeze” stage, describes the process of completely disturbing
the existing zone of comfort. It creates a platform or opportunity for people to let go of old
habits and structures that foster comfort. During this stage, people can often realise the
intention of impending change. They might feel strong emotions such as uncertainty, denial
and impatience that lead to resistance.
The second stage, called “change”, deals with the adoption of the planned change. It occurs
in a short period while people are still unsure and confused. The stability that the change
brings makes people more receptive and accepting of the change as a safety net after the
chaos in the “unfreeze” stage.
The third stage deals with “refreezing” or solidifying the implemented change. People are
inclined to revert to old habits; therefore, this final stage is purely monitoring and evaluating
how the change is progressing and settling. It focuses on providing support and motivation
to prevent falling back into previous habits.
EHRs are designed to bring significant changes to current workflows after adoption, mostly
with the predominant reason being increased efficacy in all concerned systems (Levin,
2018). EHRs by definition, and in most contexts, yield opportunity to organisations for
transformational improvements such as improved quality of care and efficient workflows.
However, if change management is not facilitated appropriately, EHRs could be detrimental
as appose to beneficial (King, Patel, Jamoom & Furukawa, 2013; 2014). In a systematic
literature review by Kruse et al. (2016), 39 barriers to EHR adoption were identified. Among
the top five of the 39 identified barriers, change management is number four. Change
management, along with cost, technical concerns, and support concerns, appears 125
times in the review of the literature.
Adopting EHRs invites the apparent change to organisational operating systems not only
in the way tasks are performed, but also to the people performing the tasks (Levin, 2018) .
Change management in the context of EHR is driven by the concern for productivity,
whereby end-users will have adequate skills, interest, willingness, abilities and time to fulfil
productivity requirements to make adoption of EHR worthwhile for the organisation
(Menachemi, 2006). Therefore, the need for staff buy-in is vital to the successful adoption
of EHR (Vishwanath & Scamurra, 2007).
20
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According to Khan, Shahid, Hendstrom and Andersson (2012), scepticism among
physicians was the primary concern related to attitude and acceptance of EHR. Seeley
(2009) asserts that the most prominent innovator in integrating new technology is change
management and affirms that stable leadership structures must facilitate the process.
Omachonu and Shatlock (2012) claim that an understanding of the organisational culture
goes hand in hand with an understanding of the readiness of clinicians to implement EHR.
In the South African context of change management regarding EHR adoption, a restricting
factor to accepting change could; for example, possibly concern the basic fact that there
are 11 official languages. It is important to consider the cost implications of creating a user
interface to support all basic language requirements. With significant cost implications, the
challenge arises to determine how limited language EHRs could be integrated into current
workflows without unethically only excluding specific populations from the end-user job
market. These are all concepts that do not emerge in international research, proving the
unique challenges that South Africa potentially faces.
2.3.3. Unified Theory of Acceptance and Use of Technology (UTAUT)
The Unified Theory of Acceptance and Use of Technology (UTAUT) explains user
intentions to utilise information systems and consequent usage behaviour. The theory
refers to four key constructs: namely, performance expectancy, effort expectancy, social
influence, and facilitating conditions (Venkatesh,
Morris, Gordon & Davis, 2003). According to Menachemi (2006) and Venkatesh et al.
(2003), performance expectancy, effort expectancy and social influence are direct factors
of behaviour. Although gender, experience, age, and voluntariness of utilisation are posited
to moderate the impact of the four critical constructs on usage intention and behaviour.
UTAUT also pinpoints the factors that would strengthen or restrict the effects of these
determinants (Liebenberg et al., 2018).
UTAUT model contributes to the growing body of research on technology acceptance. The
model aids in understanding the drivers of acceptance to proactively design interventions
like training and targeting users that may be less inclined to accept and use emerging
technologies (Liebenberg et al., 2018). Vishwanath and Scamurra (2007) identified similar
factors in their research. They identified factors that could potentially create barriers to how
people intend to utilise and accept new technologies. These factors mainly included herd
mentality and social influence, concerns of adopting new technology regarding support,
technical skills, and training opportunities for optimal utilisation of EHRs by end-users.
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A study was conducted in hospitals in the North Gondar Zone of Ethiopia to determine the
readiness of healthcare providers to accept the usage of EHR (Biruk, Yilma, Andualem &
Tilahun, 2013). Results showed poor readiness and the authors emphasise the utmost
urgency of increasing awareness, knowledge, and skills of healthcare professionals on
EHR before attempting adoption to increase the probability of successful adoption (Biruk
et al., 2013). Hailey, Yu and Munyisia (2014) claim that the healthcare professionals of
today are highly confident with the use of electronic information systems and are
enthusiastically expecting the introduction of EHR to support their information management
and clinical practices. The authors further assert that health professionals of today are IT
perceptive and ready to adopt EHR. There was consideration to use either TAM
(technology acceptance model) or TRA (Theory of reasoned action). However, UTAUT was
found most appropriate for this study.
2.3.4. The Influence of Perception on Readiness
Perception, according to Bruner and Postman (1949) and Anderson (2017), can be defined
as the process of an individual’s definitive experience of the world. Bruner and Postman
(1949) and Anderson (2017) claim that the concept of perception and sensation is said to
be impossible to distinguish from one another, and the concept of perception is linked to
the human experience. Thus, it is critical to define perception in the context of determining
the readiness and perceptions of dentists to implement EHR.
In human behavioural psychology, the process leading up to the intention or decision to act
is substantially driven by risk versus reward. Thus, if executing a specific act is perceived
as too risky, or if the significant threat is perceived too high, an individual will, most likely,
intuitively decide not to execute such an act (Paek & Hove, 2017).
In addition, Buchanan and DeVito (2009) suggest that humans can systematically describe
all types of stimuli experienced, such as sights, smells, sounds, and tastes based on
Bruner’s theory of perception. They further their statement by referring to five stages of
perception, namely stimulation, organisation, interpretation evaluation, memory, and recall.
It is said that individuals act based on their perception of their external environment, and
not necessarily on what their external environment truly is. Therefore, individuals’ behaviour
is impacted by their perception of reality (Bruner & Postman, 1949).
Bruner and Postman (1949) believed that what humans perceive from their work situation
will influence their productivity more than the situation itself. However, according to King,
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Patel, Jamoom and Furukawa (2014), it was the perception of great financial expense, and
little return on investment that primarily drove health organisations not to adopt EHR.
According to Cherny (2010), if the theory is accepted that human behaviour and decisionmaking processes are perception driven, it may be assumed that readiness to act would
be affected by a human’s perception of risk and threat versus reward. A lowered perceived
risk or threat consequence might be assumed to be a positive perception and would lead
to an individual being more likely to execute an act or behaviour, and vice versa. Relative
to this study, assumptions can be made that firstly, a positive perception towards the
adoption of EHR might lead to dentists being more likely to adopt adoption thereof.
Secondly, dentists who have negative perceptions regarding the adoption of EHR may be
less likely ready to adopt the adoption of EHR.
The next section reviews the benefits of EHR adoption to identify the factors that could
potentially influence (restrict or enable) the readiness and perception of EHR adoption.
2.4. Benefits of Electronic Health Records
EHRs hold benefits to patients as well as healthcare workers, organisations, and the entire
health system (Borgman, 2010) as the entire world is progressively moving towards
digitisation and incorporating the Internet of Things (IoT) into the essential parts of daily
living (Borgman, 2010), similarly so for healthcare and EHR practices. It is important to
understand the benefits in the bigger picture of factors besides cost that could bring
transformational improvements to a healthcare setting’s workflows and processes
(Keyworth, Hart, Armitage & Tully, 2018).
2.4.1. Cost and Time
EHRs possess the ability to be money and time savers (7 benefits of electronic health
records for hospitals, 2017). In justification of this statement, multiple sources report that
EHR adoption has shown improved efficiencies in practice management (Menachemi et
al., 2007). Benefits include, but are not restricted to, improved patient care through
clinicians being able to deliver appropriate, evidence-based and safe health services in a
timely and efficient manner (What are the advantages of electronic health records, 2019).
Choi (2019) stipulated the benefits related to a reduction of clinician time spent on
administration. For example, these benefits refer to requesting files, waiting for patients to
fill in forms, manual entry of information, delays in tests and results between healthcare
professionals and laboratories and locating patient information from another health
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provider. Therefore, clinicians can devote more time for patient management as appose to
administration (Wilson, 2019). Comprehensive health services can be provided when
clinicians have access to patient-centred, comprehensive health records with integrated
patient information from multiple sources (Medical Practice Efficiencies & Cost Savings,
2018). Clinical decision-making becomes improved through automated coding possibilities
and other EHR features.
2.4.2. Improved Communication
Effective communication practices in any work environment are essential (Choi, 2019).
Therefore, it is crucial to improve the communication system in healthcare. There are
various benefits relating to the improvement of communication in healthcare. For example,
one can access patient information anywhere and easily track electronic correspondence
between healthcare providers, patients, laboratories and other regulatory data reporting
boards such as public health organisations, or it can improve pharmaceutical dispensing
by electronic prescribing when a health worker can directly communicate digitally with a
pharmacy (Choi, 2019). Moreover, effective communication improves safe and ethical
prescribing and reduces errors in eligibility of handwritten scripts that can be fraudulently
duplicated or adjusted. According to Wilson (2019), improved communication will also lead
to easier compliance with regulatory boards as EHR will make it easier to adopt new
regulations, policies and guidelines imposed by the government.
2.4.3. Quality Patient Care
In the sphere of service delivery, EHR can significantly shift clinical focus to more patient
care, less administration, while creating or contributing to a more accurate and meaningful
health record (King et al., 2014). Patient experience is also improved with a transparent
and accessible health record that is conveniently available at any point of health service
(Wilson, 2019). Transparent and accessible health records also create an opportunity for
two-way communication between patients and health providers that can be instrumental for
patient education (Wilson, 2019). Therefore, the literature pertains to EHR focussed on the
service delivery platform between patient and health provider.
The following section will review and discuss the benefit of electronic health records on a
grand scale- national and global.
2.4.4. Data Management
Data and data management plays a significant role in the equitable distribution of resources
(Kaipio et al., 2020). However, in resource constraint countries, commonly seen in Africa,
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the perception of data management deserves more attention (Thorpe, Gray & CartwrightSmith, 2016). For example, small health practices believe that their EHR does not
contribute to the global scale phenomenon; however, one should consider the benefit of
multiple small contributions to global research. EHRs can empower informed decision
making in critical situations of public health.
EHR contributions can elicit trends in healthcare that might emerge and provide meaningful
information (Kaipio et al., 2020). Organisations in public health epidemiology, such as the
WHO and the Centre for Disease Control (CDC), can utilise the information for valuable
decision- making in world epidemiology. The organisations’ practice and purpose prove the
utmost importance and power of data (WHO, 2015). For example, the COVID-19 pandemic
that spread globally at an alarming rate.
The pandemic is a relatable example of the benefit of data capturing, of which EHRs can
contribute to with less error, timeously and already coded for computerised interpretation,
saving hours of human resource efforts. Therefore, EHRs can contribute to research on a
global scale that can create meaningful information once again in health or disease trends.
Thus, the need for cures and new research trials can be identified early and produced
quicker.
The next section reviews the situation in developing countries and how EHR could
potentially benefit such countries.
2.5. Public Healthcare in Developing Countries

The public healthcare sector in developing countries faces many challenges, including
weak healthcare systems and under-resourced facilities that deliver poor outcomes (Cline
& Luiz, 2013). According to a study based on the South African health systems, it is
revealed that implementing IT had many advantages in terms of cost and strategic value
(Cline & Luiz, 2013). It yielded advantages to workflow, staff morale and quality of service
delivery (Cline & Luiz, 2013). Another study conducted to depict the role of health
information systems, specifically to monitor universal health coverage in Rwanda, mentions
that the adoption of such systems enabled them to monitor health insurance aspects of
hospitals (Karara, Verbeke & Nyssen, 2015). Consequently, this provided evidence of the
number of patients without coverage and how policy can be implemented to standardise
pricing for essential healthcare (Karara et al., 2015).
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According to Thorpe, Gray and Cartwright-Smith (2016), without an interoperable electronic
information exchange capability that supports sharing patient health information across the
healthcare delivery system and, increasingly, outside of the healthcare delivery system,
real transformation remains out of reach. Krickeberg (2017) describes the eleven essential
principles for successful Healthcare Information Systems (HIS). These principles in HIS
hold six main characteristics are namely planning and managing the health system
(including health insurance), publishing health-related information, epidemic surveillance,
supporting and improving daily clinical work, obtaining information for local use, and
conducting studies. Concerning this study, it is relevant to note HIS as EHR would inevitably
contribute to operations and data-driven decision- making of the entirety of a health
information system.
In developing countries, such as African countries, the role of HIS is vital for healthcare
service delivery (Katurura & Clliers, 2018). It is used to influence decision-making that will
govern how limited resources are distributed as equitably as reasonably possible. For
example, the data derived from HIS could elicit certain health trends or determine higher
disease burdens in certain areas. This means that an evidence-based decision, that is
driven by data, can motivate for certain resources to be prioritised to address the actual
need in healthcare in such areas. HIS become complicated and challenging to implement
in the healthcare system that is already volatile and unstable due to factors such as politics,
poverty, lack of resources and generalised inequity. However, the information that is
brought forward from HIS is inimitable and vital for the fair and informed distribution of
already lacking resources (Karara et al., 2015).
2.6. Current Status of Record-keeping Practices in Public Healthcare (Western Cape,
South Africa)
One needs to understand the elemental composition of the South African Health System to
contextualise the literature for South African record-keeping practices. Figure 1 depicts the
basic essential information necessary to understand the concept of South Africa’s health
system, types of health coverage, and types of record-keeping practices within the different
types of health coverage and the guiding bodies to regulate health practices.
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Figure 1: Health Sector of South Africa
As seen above, the South African Healthcare system (1) is governed by the National
Department of Health (1.1). There are two major sectors governed by 1.1 namely the public
(1.1.1) and the private (1.1.2) sector. These two sectors, although governed by 1.1, adhere
to guidelines for healthcare practices from Health professional’s council of South Africa
(HPCSA as number 2 in the above image). The information systems used by the public
health service specifically in Western Cape province includes PHCIS and Clinicom. In the
private sector, there is no set standard and any information system may be used.
2.6.1. The South African Healthcare System
As seen in Figure 1, EHR is an existing concept in South African healthcare. The South
African healthcare system consists of the private and public sectors. The public healthcare
sector is further subdivided into provinces, areas and municipalities due to the extensive
geographical coverage provided. The private healthcare sector is not divided in any
specified way as this sector follows custom trends to suit specific business needs.
2.6.2. The Private Healthcare System
The private health sector has numerous EHR systems in use, each custom to the
preferences and needs of each private practitioner paying for the system (Rossouw, 2014).
These systems may be vastly diverse in complexity, data indicators being captured and are
most often integrated with a reliable billing system that will be approved by medical aids for
payment (Rossouw, 2014).
2.6.3. The Public healthcare information systems
As depicted, the Western Cape (WC) public health sector has two existing EHR systems,
namely, Primary Health Care Information Systems (PHCIS) and CliniCom (Chowles, 2018).
27

http://etd.uwc.ac.za/

However, the systems are custom to the province and are not interchangeable. The
technology exists, but it remains underutilised due to multiple factors such as limited skills,
IT infrastructure, and IT support, training and workload concerns.
Furthermore, these systems are interoperable within clinical settings. For example, PHCIS
is used to mainly storing primary healthcare data, and CliniCom is used to storing data from
tertiary healthcare (Rossouw, 2014). However, neither of these systems could adequately
feed their information into Sinjani, which is the only national data capturing system
(Chowles, 2014). Some of the data derived from CliniCom and PHCIS still needs to be
captured manually (Chowles, 2014). As a result, the patient record-keeping system
predominantly remains paper-based (Rossouw, 2014). The problem of mismanagement of
physical files is the main administrative cause of the break in the continuation of patient
care. Therefore, the Western Cape public health system is not entirely digitised and leaves
much space for human error in the process of data collecting and reporting.
The mismanagement of health information can cause treatment to be compromised so
severely that it can lead to total failure of patient management (Carnicero, Blanco & Mateos,
2006). Mismanagement of health information is a comprehensive concept and can be
attributed to many factors. In usual circumstances, missing or misplaced patient folders will
lead to the creation of duplicate temporary folders in an attempt to prevent withholding
treatment from the patient and patient dissatisfaction due to long waiting times that
attributes to poor service delivery (Carnicero, Blanco & Mateos, 2006).
2.6.4. The Guidelines for Record-keeping
The private and the public healthcare systems, despite their differences, have guidelines
provided by the HPCSA about record-keeping (Gray & Vawada, 2017). The guidelines are
basic and do not suggest a standard of record-keeping, besides stipulating the principles
for proper record-keeping. Moreover, the legal timeframe information should be stored,
which is six years in South Africa, as per HPCSA guidelines (Marais, 2016). In addition, the
National Department of Health also provides standards of compliance for health records
about creation, usage and storage. It uses policies such as the Protection of People
Information (POPI) Act to ensure ethical and confidential usage of sensitive information.
Only healthcare workers employed in public service are technically subjected to adhering
to these record-keeping practices, as the private practitioners are relatively independent.
However, they are required to adhere to basic guidelines (Marais, 2016).
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2.7. Conceptual Model
The conceptual framework (Figure 2) depicts two main circles, the inner representing
perception, while the outer represents readiness. The framework aims to inform the reader
how elements mentioned on the inner spheres, may influence perceptions and ultimately
how perceptions may impact readiness.

Figure 2: Conceptual Model
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CHAPTER 3: METHODOLOGY

3.1. Introduction
Chapter 3 aims to inform the reader of the methodological approach in this study. The
researcher will mention the approaches utilised in this study, as well as elaborate on
definitions of such approaches to show understanding. The researcher will provide insight
through thorough qualitative research. Lastly, the researcher will use scientific definitions
to justify the use of specific methodologies.
3.2. Research Objectives
As depicted in Table 1, the research objectives were determined as follow:
Table 1: Research question, sub-questions, methodology, and objectives
Research Questions

Methodology

Objective

Research Question: What is the readiness and perception of public health dentists on EHR
adoption?
SQ 1: What are the factors that
Literature review
Identify the factors that could
could potentially influence the
potentially influence (restrict or
readiness and perception of EHR
enable) the readiness and
adoption?
perception of EHR adoption.
SQ 2: How could the identified
factors potentially influence EHR
adoption among dentists?

In-depth semistructured
interviews

Understand the identified factors
that could potentially influence
(restrict or enable) the readiness
and perception of EHR adoption
among dentists in public health in
the Western Cape.

The objectives of this study were to identify the factors potentially restricting the readiness
and perceptions of EHR adoption amongst dentists and to understand the identified factors
and how they could potentially influence the readiness and perception of EHR adoption
amongst dentists. Once the researcher established the specific factors, and understand
how these factors could potentially have an influence on the study population’s readiness
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and perception regarding EHR, the main research question can be addressed and
supported by the literature and the actual lived experiences of the participants in this study.
Lastly, the researcher made correlations between the existing literature and own findings
during interviews with participants to support assumptions and conclusions drawn from the
data analysis process.
3.3. Research Paradigm
An interpretivist research paradigm was applied. The word paradigm originates from the
word paradeigma, which is a Greek term meaning pattern (Kuhn, 1962). Kuhn (1962)
further defines paradeigma as a unified collection of functional notions, variables and
difficulties attached with conforming methodological approaches and tools. According to
Wray (2010), a paradigm refers to a research culture with set principles, standards, and
norms, shared among a group of researchers concerning the nature and manner of
research. Thus, a paradigm implies a pattern, framework, structure, or system of evidencebased, academically sound ideas, norms, and standards (Olsen, Lodwick & Dunlap, 1992).
According to Reeves and Hedberg (2003), researchers who research with an interpretive
paradigm believe that reality entails individuals’ subjective experiences of the external
world. Researchers are also of the belief that there is no single way or path to reach certain
knowledge; thus, there are no right or wrong theories. The interpretivist paradigm highlights
the need to put analysis into context (Reeves & Hedberg, 2003). According to Boland
(1985), interpretivism cannot be defined as a single paradigm, but rather a cluster of diverse
paradigms. One of the philosophical bases of interpretivism is phenomenology.
Phenomenology is the study of certain phenomena that includes the appearance of things
or how they appear in ones lived experiences (Ryan, 2018). In this research, the
phenomena to be understood concern the readiness and perceptions of dentists regarding
the adoption of EHRs.
3.4. Research Design and Methodology
A qualitative design was chosen due to a lack of understanding about the readiness and
perceptions of dentists regarding the adoption of EHRs (Flick, 2014). Qualitative research
was conducted in a real-life setting. According to Leedy and Ormrod (2010), one needs to
dig deeper to find the answer to certain research questions, which is the precise and
lamented concept and purpose of qualitative research designs. These methods focus on
understanding human experiences and aspects of meaning. Van der Walt, Brink & Van
Rensburg (2012) referred to the latter as the insider’s view or emic perspective. Therefore,
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as mentioned in point 2.3.4., it is vital to understand the phenomena concerning the
readiness and perceptions of dentists regarding the adoption of EHR.
Phenomenological research is a concept and method that is used in qualitative research
designs (Arslan & Yildirim, 2015). It aims to seek a reality from the individuals investigated
by describing their feelings, experiences, attitudes, perceptions and opinions in an
academic narrative that is relevant to the research question and that can potentially guide
the researcher to make concluding assumptions towards an answer to the research
question (Arslan & Yildirim, 2015). Phenomenological studies examine human experiences
through detailed descriptions from participants (Flick, 2014). The actions taken in this
research approach included horizontalization but was not limited to, bracketing, sensing,
analysing and describing (Flick, 2014). Descriptive in nature since no intervention occurred
and the primary purpose was not to examine relationships, but rather to provide a more indepth understanding of the phenomenon identified as the readiness and perceptions of
dentists regarding the adoption of EHR (Flick, 2014).
3.5. Study Population and Sampling Defined
Many authors have defined the concept of a study population as a group of individuals that
interest a researcher often because they have a particular type of character that relates to
phenomena being investigated (Van der Walt, Brink & Van Rensburg, 2012). These
characteristics are further defined as inclusion and exclusion criteria that eventually will
assist in defining the boundaries of the research at hand (Flick, 2014). By further definition,
a sample is only a representation, a part or fraction of a whole or more extensive set
selected by a researcher.
In qualitative research, there are multiple methods of sampling that can be used. For
relevance to this paper, there will only be focused on non-probability type sampling. The
significant techniques of non-probability sampling include convenience sampling, quota
sampling, purposive sampling, and theoretical sampling (Van der Walt, Brink & Van
Rensburg, 2012). This study uses purposive sampling. This type of non-probability
sampling was used as it focuses on participants particularly knowledgeable about the
research phenomena at hand, which is a great advantage to the study (Van der Walt, Brink
& Van Rensburg, 2012).
The population was selected on the common characteristic that all were full-time dentists
employed by the Department of Health Western Cape in the Western substructure. The
population of the study shares the common trait of being full-time dentists employed by the
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Department of Health Western Cape in the Western Substructure. A sample population of
seven dentists were selected.
3.6. Research Instruments Defined
Research instruments defined refer to those tools a researcher might use to obtain data
and information (Van der Walt, Brink & Van Rensburg, 2012). Research instruments are
also referred to as fact-finding strategies (Annum, 2014). The validity and reliability of any
research are much dependent on the researcher choosing the correct data collection tool
to guide the research (Annum, 2014). As qualitative research requires rich and insightful
data to analyse and describe a phenomenon, in-depth semi-structured interviews are used
in this study as the
research instrument of choice. The questions were designed around the usage of EHR and
participants could further discussions regarding a question topic.
3.7. In-depth, Semi-structured Interviews
Interviews are data collection instruments mainly used in qualitative research when a
researcher aims to describe or explore a phenomenon at hand (Van der Walt, Brink & Van
Rensburg, 2012). Interviews conducted for data collection purposes are mostly classified
as either structured or unstructured. However, most interviews tend to fall somewhere in
the middle (Flick, 2014). These ‘in-between’ types of interviews are also referred to as
semistructured during which a certain number of questions while the researcher may pose
supplementary probing questions to extract sufficient information without leading
participants (Van der Walt, Brink & Van Rensburg, 2012). In-depth, semi-structured
interviews are used in this study. Semi-structured interviews allow for more sensitive topic
exploration and provide data that are more abundant when participants are freer to express
themselves in a private setting without judgement or fear of creating volatile inter-colleague
relationships. Detail regarding the guiding questions to interviewees can be obtained in
Appendix A.
3.8. Data Analysis: Moustakas 1994 combined with Inductive analytic approach
3.8.1. Moustakas Approach 1994
This study will apply Moustakas’ 1994 approach to qualitative data analysis. Moustakas
guide to qualitative data analysis starts with bracketing, which is also referred to as Epoché
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and will be discussed at point 3.9.2. The illustration below will provide a short overview of

Figure 3: Epoché (Source: Moustakas, 1994.)
3.8.2. Epoché
The Epoché is derived from Greek, which means to abstain from presumption and
preconceived judgement (Moustakas, 1994). When considered in the contexts of qualitative
research data analysis, it is a measure put in place by the researcher to prevent bias and
ensure reliability and validity. Arslan & Yildirim, 2015). In this study, the researcher has
engaged Epoché by setting aside all prejudgments and prejudice predispositions. Concept
driven coding was used to identify thematic ideas or similarities withing the information and
statements given by participants. After relevant codes were assigned, the most relevant
statements from participants were treated with similar value and replications were removed.
Horizontalization guided the process to eventually reach composition descriptions
comprising of textural and structural descriptions.
3.8.3. Inductive Analysis
This method of logical reasoning will be used in conjunction with Moustakas guideline of
1994 to develop theory and/or generalisations and identify themes by critically studying the
collected transcribed documents, recordings and other printed and verbal material (Flick,
2014). The analysis will include determining common trends to ‘code’ commonalities
accordingly to interpret the information collected.
This concludes Chapter 3: Methodology. Chapter 4 follows with a more detailed and indepth discussion on the analysis process.
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CHAPTER 4: ANALYSIS

4.1. Introduction
The chapter aims to review and apply the Moustakas’ (1994) analysis process. Thus, the
chapter will discuss and interpret the relevant data collected and analyse the data through
Moustakas’ (1994) analysis process.
4.2. Analysis Process – Moustakas 1994
According to Moustakas (1994), methods and procedures for conducting human science
research include various factors. These factors refer to elements in research such as
discovering, conducting, constructing, developing, organising and analysing (Moustakas,
1994). The following paragraph will explain Moustaka’s analysis process.
Firstly, researchers should discover (or explore) a topic and question rooted in
autobiographical meanings and values, as well as involving social meanings and
significance. Secondly, researchers should conduct a comprehensive review of
professional and research literature. Thirdly, researchers should contract a set of criteria to
locate appropriate co-researchers. Therefore, the researcher must provide the coresearchers with instructions on the nature and purpose of the investigation, and
developing

an

agreement that

includes

obtaining

informed

consent, ensuring

confidentiality, and delineating the responsibilities of the primary researcher and research
participants, consistent with ethical principles of research. Fourthly, the researcher should
develop a set of questions or topics to guide the interview process. Conducting and
reporting a lengthy person-to-person interview that focuses on a bracketed topic and
question. A follow-up interview may also be needed. Lastly, the researcher should organise
and analyse the data to facilitate the development of individual textural and structural
descriptions, a composite textural description, a composite structural description, and a
synthesis of textural and structural meanings and essences. See Appendix B for a full list
of participant statements.
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4.3. Identifying Emerging Themes
A total of six themes emerged from the data that was collected. The experiences, opinions
and feelings towards EHRs have been clustered into the following themes namely effort
expectancy, age/years of service/experience, availability of- and access to IT, fear of
change (resistance), computer literacy (skills training), perception of time consumption.
These themes have been listed from most – to less frequently recorded.
Table 2: List of Themes
Theme 1

Cost (accessibility to- and availability of IT)

Theme 2

Fear of change (resistance)

Theme 3

Computer literacy (skills training)

Theme 4

Effort expectancy

Theme 5

Age/years of service/experience

Theme 6

Perception of time consumption

4.4. Theme Description
4.4.1. Theme 1: Cost
The first theme, cost, also refers to the accessibility to IT, as well as the availability of IT.
Therefore, this theme also includes other themes. All the participants reported that there is
a severe lack of access to IT, as well as the availability of IT and that the umbrella excuse
for lacking resources comes down to acquisition costs. The topic emerged further
information such as existing network issues, lack of funding for IT infrastructure, lack of IT
support services available, stagnant way of performing duties that block the introduction of
digitalisation of the public healthcare sector in South Africa.
Participants linked the availability of IT to the general lack of resources; “We don’t even
have a computer in the dental clinic that I work.“ Some participants reported that they have
never accessed a computer at their workstation merely because there is no one available;
“Electronic record won’t work because we only have 1 computer for 3 clinicians.” and “The
closest computer to my workstation is in the reception area of admin. I will have to leave
my unit to access a pc that will be in use already by another staff member whose actual
workstation it is.” Some participants also reported that all administrative duties are
performed manually, excluding the use of telephones.
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Therefore, the mere idea of EHR seems elusive to them considering the challenges they
face with basic resource requirements. Most participants said that EHR could work for the
greater good if every clinician has access to a working computer that is connected to an
integrated and interactive network, all the time. They also mention with great
disappointment that “this will probably never happen”.
Participants once more alluded to the fact that management structures remain misinformed
of the operations of dentistry. According to participants, dentistry is perceived to be a
labour-intensive clinical job. Therefore, the priority for IT is exceptionally low on the list
when the core function is hands-on patient care.
Participants also mentioned other spheres in dentistry where IT should be utilised, such as
digital radiography. Some participants mention they are aware of service points in dentistry
where there is complete mismatched resource distribution. For example, the facilities for
digital radiography is expensive, and the facilities are installed without the appropriate
computer monitors and hard drives to run the software and view radiographic images.
These examples provide evidence; once again, that the management structures have a
misconception of the profession. Moreover, these examples often come to light, and the
emotional state of participants are perceived as frustrated and aggravated when this matter
was discussed. Thus, participants felt EHR could not be implemented if the resource
distribution for their basic service delivery and tools of their trade cannot even be met.
4.4.2. Theme 2: Fear of Change (Resistance)
The concept of this theme, fear of change, emerged throughout participants of the entire
sample population. Some bluntly mentioned that they fear change and do not like things to
change as it caused instability and discomfort; “Paper-based records have worked for the
20 years I’ve been in this service, why do you want to change things and confuse
everyone?”. Others tried to shy away from admitting to fearing change by hiding behind
other possible challenges such as availability of resources, existing workload and lack of
support but later alluded to the fact that they liked how things are being done currently; “I
am used to making clinical decisions on the spot; why must I use a computer to help me?”.
As the concept of change was probed, participants became offensive and reluctant to
participate. There was a general feeling of discomfort when suggesting that paper-based
record-keeping systems should cease to exist and that the future is digital; “Don’t change
a thing that works. It creates instability and service disruptions.” Some participants simply
were open to converse about impending change that might include EHR and only became
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defensive later in the conversation. Others were opposed to the idea of changing their
current working methods from the beginning; “I like how our system works now.”
The general assumption by the researcher is that the concept of change causes a feeling
of discomfort and negativity among participants, in some more so than in others. Some are
open to the idea of a slow transition but completely disagrees with a sudden change. Others
disagree completely with change and prefer to remain in a state of stagnant comfort. When
probed regarding the fact that comfort might lead to stagnation, some participants did not
seem bothered in the least.
4.4.3. Theme 3: Computer Literacy (Skills Training)
Most participants have basic computer literacy skills. When asked about IT as such, it was
immediately linked to computers and intricate internet networks. When Information
Technology was referred to as technology, participants could more easily relate and
converse about smartphones and new-age applications that they use on a daily base.
Some used examples of IT devices, such as step trackers on their smartphones and pulse
monitors on their smartwatches. The participants also use health records without realising
that they are already utilising EHRs towards their health record. All participants mentioned
that they use personal emails to complete various functions in their capacity; “I use my pc
at home, but I often ask my children to help me when I don’t know what to do. The printer
is, of course, a nightmare.”
The interest in learning new skills was evident in most participants “Maybe if government
dentists were given the opportunity to evolve with technology, introducing new concepts
like this won’t be such a hassle. We have been neglected.” They showed an in-depth
understanding of technology, especially that technology evolves inevitably and that
healthcare professionals should keep up with trends in IT (as they keep up with the trends
in the development of new pharmaceuticals and treatment regimens as research
progresses daily). However, concerns were raised regarding the access to training should
EHR be implemented. When probed further, it became known that access to training has
been a negative experience for most participants. The participants who had positive
attitudes towards EHR had fears related to experiences. These experiences relate to
systems that have been ‘dumped’ on the participants with expectancy to provide output
without training. The participants also mentioned that they are being reprimanded when the
system fails. A keenness for evolving into a digital era is evident among some participants.
However, the concern of training challenges creates scepticism.
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4.4.4. Theme 4: Effort Expectancy
During the data collection process, it became evident that effort expectancy is of great
concern; “I think it will be difficult. I don’t have much experience with computer stuff.” By
probing into this emerged theme, it became apparent that the entire sample population felt
the same. Therefore, the researcher decided to unpack the statements relating to effort
expectancy. By unpacking the statements, the participants elicited to current issues in the
working environment. These issues referred to high workload, high patient demand for
services, poor support from management to support the human resource shortages and a
lack of funding for basic resources to fulfil daily duties; “I have enough work; I’m not
interested in the computer also.”
Besides the concern of effort expectancy, placing extended functions on top an already
overburdened workforce, the mere fact that implementing costly and effort consuming
software such as EHRs simply should not be a priority when the basics of service delivery
materials and equipment cannot be met. In addition, while probing into this theme,
participants spoke more openly about the existing service inequalities and how they often
must take administrative work home to complete after hours as the clinical requirements of
patient care are simply too high. The concern of effort expectancy looped around a lack of
support from management structures to understand their working and operational
processes.
The fear with expecting output from EHR originates from management seeking quantity in
numbers of patients seen and not necessarily the quality of records kept, as that does not
count towards the statistical measures the department requires. Nonetheless, recordkeeping is an ethical requirement for patient management of all spheres of medicine and
healthcare. Participants also often linked effort expectancy to fruitless labour as
misinformed management structures do not recognise the time and effort required to
maintain patient records manually, not to mention electronically; “If support services for
electronic health records take as long as for other things in government, it will fail definitely.”
The researcher also found that participants fear accountability relating to effort expectancy.
Therefore, the participants fear accountability concerning ERH systems. As some
participants have mentioned the lack of informed management regarding the operational
workings of dentistry, some seemed quite comfortable with the idea of management not
completely being aware of their operations as clinicians. As more probing was done into
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this assumption of “comfort in chaos”, the more resistant and offensive some participants
became.
4.4.5. Theme 5: Age/Years of Service/Experience
The theme, age/years of service/experience, triggered the participants to feel overwhelmed
and anxious. It also causes some participants to reflect on past experiences; “A challenge
will definitely be getting the older generation out of their comfort zones.” Therefore, the
researcher connected the response directly to fear or resistance to change (see point
4.5.2).
However, according to the data, participants who had qualified more recently responded
more positively to the adoption of EHR than those participants who have been in the service
for longer with more years of experience; “This paper-based record-keeping needs to
change. This is 2019- people are doing brain surgery with remote control, why can’t
dentists’ type in what tooth they extracted on a computer?”. Therefore, the generation gap
is significant. The older generation bluntly shows disinterest and shoves the responsibility
of new technology onto the younger generation participants, accepting their comfort and
competence with adapting to new technology. Moreover, the data also revealed that
participants who served in the private sector prior to their commencement in the public
sector were more positively responding to the idea of EHR adoption. Therefore, one can
assume that willingness or resistance to change is because of lived experiences in the
service difference between the public and private sectors.
Inevitably, the negative lived experiences of long-serving participants in the public sector
have formed perceptions that are less likely to be conducive to a state of readiness when
considering adoption of EHR. However, experiences might not be the only reasoning
behind the negative perceptions. The researcher has made a connection to fear of change
as participants make statements that suggest states of stagnation through comfort zones
and lack of progression. Participants who are in the service for fewer years and have a
smaller frame of reference regarding lived experiences through the political history of South
Africa mentioned feeling oppressed by the participants with longer years of service; “I don’t
understand why people won’t be able to use electronic records if everyone is confident to
use a smartphone with apps.” The participants mentioned that often they are reprimanded
when suggesting new ideas for service delivery or innovations to improve current systems.
The emotional state of these participants seems frustrated and hopeless.
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When considering the participants with longer years of service, a sense of seniority and a
hierarchy or chain of command comes across strong when referring to the participants
newer to the public service. Statements such as “newbies” and “babies” are used to
describe qualified professionals entering the public service. The emotional state of longer
service participants comes across as paternalistic and authoritarian with little space to
convince otherwise. Others simply showed no interest as they mentioned their career is
ending, and they have no interest in learning new skills to advance the career at this point;
“My years are almost over. Maybe the young ones who take over will be keener on it.”
4.4.6. Theme 6: Perception of time consumption
The theme of perception of time consumption closely relates to the theme of computer
literacy (see point 4.5.3.) and the theme of effort expectancy (see point 4.5.4.). Participants
who admitted to lower computer literacy skills linked EHR usage to longer times spent on
record-keeping: “I think using electronics to record patient treatment will take much longer.”
Therefore, time and effort are also used as interchangeable concepts. For example, the
participants’ perceptions are that more effort is required if something takes longer than
necessary. Thus, participants are reluctant to accept the idea of EHR due to the perception
of it consuming more time than necessary.
The participants mentioned the issue of workload and time spent per patient, which is
already time-consuming. The participants explained that there is limited time to use EHRs
in between patient care and the workload. While some participants negatively linked time
to effort, others positively linked time-saving innovations such as EHR to make the workload
of record-keeping practices much more accessible and effortless compared to paper-based
systems. Therefore, some participants are comfortable with change, while others are not
ready for change yet.
The researcher connected these contradicting statements from participants with theme 5;
age/years of service/experience (see point 5.5.5.). Participants newer to the service has
more positive feelings, while the longer serving participants immediately connected time
and effort to fruitless labour practices.
In summary of Chapter 4: Analysis, the focus was on describing the analysis process in
short and then applying it practically to the research completed. The chapter concludes
with thematic descriptions that will link to assumptions and conclusions that will follow in
Chapter 5.
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS

5.1. Introduction
Chapter 5 serves as the final chapter of this study and concludes the research by making
recommendations, discussing limitations, and reviewing the conceptual framework that was
designed for this study. The aim of Chapter 5 will focus on connecting all the elements of
the thesis. Thus, the researcher will strive to add meaning to the discussions in the previous
chapters. Lastly, the researcher will conclude the research with final assumptions and
thoughts.
5.2. The Objective of the Study
The objectives of this study were to firstly, identify the factors potentially restricting the
readiness and perceptions of EHR adoption amongst dentists; and secondly to understand
the identified factors and how they could potentially influence the readiness and perception
of EHR adoption amongst dentists. Once the researcher established that there are factors,
and understood how these factors could potentially influence the study population’s
readiness and perception regarding EHR, the main research question can be addressed
and supported by the literature and the actual lived experiences of the participants in this
study. Lastly, the researcher made correlations between the existing literature and own
findings during interviews with participants to support assumptions and conclusions drawn
from the data analysis process.
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5.3. The Thought Pathway of How Objectives were Used to Support Main and Sub
Research Questions:

Figure 4: Questions answered
Table 5 allows for a better understanding of the visual presented in figure 4 regarding the
path and reasoning that link objectives with research questions. These correlations assist
in better linking the existing literature to the discoveries that emerged from the researcher’s
findings, as well as pulling the theory and lived experiences together throughout the
research.
Table 3: Description and linkage of objectives

1

1

Component

Reference to place in the document

Description and linkage

Objective 1

As stated in point 1.2.:
Table 2: Research question, sub-questions,
methodology, and objectives “Identify the
factors that could potentially influence (restrict

To have met objective 1, it was
important first answer SQ2.
Thus, before being able to
identify FPI, it was vital to

*For context of the following table, to avoid lengthy repetition and ease of reading, ‘factors

that could potentially influence the readiness and perception of EHR adoption among
dentists’ will be referred to as FPI.
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or enable) the readiness and perception of
EHR adoption amongst dentists.”

SQ 1

Themes

Objective 2

SQ2

Description of
themes

MR (Main
research)

44

As stated in point 1.2.:
Table 2: Research question, sub-questions,
methodology, and objectives
“Are there factors that could potentially
influence (restrict or enable) the readiness and
perception of EHR adoption among dentists?”
Stated in 4.2.2: Table 4: Themes

As stated in point 1.2.:
Table 2: Research question, sub-questions,
methodology, and objectives
“Understand the identified factors that could
potentially influence (restrict or enable) the
readiness and perception of EHR adoption
among dentists.”
As stated in point 1.2.:
Table 2: Research question, sub-questions,
methodology, and objectives
“How could the identified factors potentially
influence EHR adoption among dentists?”
As stated in point 4.2.4.

As stated in point 1.2.:
Table 2: Research question, sub-questions,
methodology, and objectives
“What is the readiness and perception of
dentists in the Western Cape public health
sector to implement Electronic Health Records
(EHR)?”

http://etd.uwc.ac.za/

determine whether there were
any FPI.

The themes that were
identified throughout the
analysis of participants
responses were:
 Cost
 Fear of change
 Effort expectancy
 Computer literacy and
skills
 Age/ Years of service
 Perception of time spent
These themes in turn can be
identified as the most common
emerging FPI; thus answering
SQ1 and meeting Objective 1.
Objective 2 was subsequently
met by linking onto Objectiveand SQ1. After a) confirming
the existence of FPI, b)
identifying what those factors
are and classifying them as
themes, it was then necessary
to create an understanding of
these factors classified as
themes by describing each
after data analysis. Only then
would it make sense to
determine “how” the identified
factors could potentially
influence readiness and
perceptions of EHR adoption
among dentists.
After the researcher a)
established that FPI exists, b)
determined what the FPI were,
c) creating an understanding of
FPI by d) describing all FPI
mentioned in emerging themes
to determine the ‘how’ as

Assumptions
and
conclusions

As stated in point 5.9.

mentioned above, the main
research could be answered
and relevant conclusions could
be drawn.

5.4. Relooking at the Original Conceptual Framework
The conceptual framework (Figure 2) mentioned in point 2.7., depicted how possible
variables described in the chosen theories might affect perception and readiness of dentists
regarding the adoption of EHR. After data analysis and reflecting on responses from the
participants, the researcher applied the conceptual framework to assist in the development
of appropriate themes. The emerging themes were related to most of the elements depicted
in the conceptual framework.
Figure 5 indicates the relevant elements from the conceptual framework are ticked in green
to specify that it was used in the data analysis process and shows how to relate to the data
analysed. The conceptual framework depicts two main circles. The inner-circle represents
perception, while the outer circle represents readiness. The figure aims to inform the reader
how elements mentioned on the inner spheres, may influence perceptions and ultimately
how perceptions may influence readiness.

Figure 5: Conceptual Model Review
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5.5. Recommendations
5.5.1. Management and Leadership Structures
In point 2.3., the researcher referred to how perceptions may affect readiness status.
Therefore, it can be recommended that management and leadership structures probe into
the reasons behind the negative perceptions that the research has conducted.
The recommendation is aimed at management and leadership structures, as they are often
the enforcers of policies, guidelines, and service reforms. Most participants linked negative
experiences in their service areas directly to insufficient support and understanding from
management. An intervention might be required to re-establish a working relationship
between the dental fraternity and management that aims to understand the service
expectations and challenges and address the basic needs of service delivery before
attempting to implement EHR. This recommendation ties in with many participants’
responses alluding to the lack of managerial support and leadership.
The researcher also strongly recommends probing into the management and leadership
aspect of the findings. As many responses mentioned, management does not carry explicit
knowledge of dental practices in general. Last mentioned raises the question of whether
the dental fraternity being led by non-dental personnel, such as previously practising
nurses, is conductive of optimal efficiency in the delivery of dental services.
5.5.2. Resource Distribution
Resource distribution, in terms of procurement and distribution, should be considered that
a dental professional is authorised in a consulting capacity to assist the overseeing of
procurement. The support could potentially reduce wasteful expenditure and provide dental
staff with the correct combination of resources, i.e. a digital radiography system with the
correct monitors and software needed to utilise the costly equipment
5.5.3. Record-keeping in public sector
As mentioned in point 2.6.1. – 2.6.3., the public and private healthcare sectors of South
Africa function fundamentally different when it comes to record-keeping practices. Focusing
on the dental fraternity of both public and private sectors, the fundamental difference of
record-keeping practices is also evident. From the researcher experience of serving the
public as an employee of both sectors, most private practising dental surgeries are more
inclined to have adopted an EHR system of some sort. However, there is no standard of
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functionality, which leave the choice of the system entirely up to the preference of each
private dental practitioner.
In the public health dental set up, there was the fragmentation of information due to
unstandardized practices across the board. In the setting where this research was
conducted, PHCIS is not utilised for record-keeping, and paper-based files remain the
norm. The potential to utilise the existing EHR system for dental record-keeping exists.
However, this would require additional features and interfaces to be engineered into PHCIS
according to dental-specific requirements.
Making use of a real-life experience of the researcher by observation and participation over
years of service, the following example sheds light on the challenges of a paper-based
record-keeping system on the service delivery platform. The clinician receives a duplicate
folder with no medical history; thus, management of the patient is compromised by the loss
of vital health information relating to the patient’s health status. The lack of medical history
is the first obstacle that contributes to this problem. After the duplicate folder returns to the
administration for filing, there is a failure to merge the duplicate folder with the original folder
that is often found later. Thus, the second obstacle arises. Failure to merge duplicate and
original folders will contribute to the problem of lost patient history. It will once again create
compromised clinical decision making and treatment when the patient returns for the next
visit. Compromised clinical decision making and treatment strategies resulting from loss of
patient records or a disruption in the continued management of patients can significantly
attribute to service delivery becoming compromised as well.
From the experience of the researcher, the misplacement of patient folders begins and
ends with administration staff. Often a lack of human resource support creates delays in
service delivery and creates room for filing errors to occur. Other issues exist that relates
to the low work ethic of admin staff due to a lack of enforced accountability. Accountability
can only be enforced by leadership structures such as the supervisor of administration or
the facility manager. Poor governance will have challenges in fostering good work ethics
and accountability among staff members, even though it is in the interest of facility
leadership to have efficient admin processes to contribute to proper service delivery.
The process of manual information management is linear. It has three major role players –
File collecting clerk, Filing Clerk, and the Retrieval Clerk. Should the file collecting clerk fail
to collect the files, the filing clerk cannot file records and retrieval cannot be done. This will,
in turn, impact the quality of service delivery in terms of patient waiting time when folders
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need to be retrieved as well as on a clinical level where clinical decision making becomes
compromised when a disruption exists inflow of patient history. This information
management problem faced can cause patients to lose trust within the system and become
despondent that leads to poor compliance or complete default. Even though this conclusion
is derived from personal experience within the field also focussed on in this study,
researcher bias was mitigated as much as reasonably possible by drawing conclusions that
strongly represents the voices of the majority of respondents.
5.5.4. Future Research
The researcher noted that there is a gap in research regarding the business operational
aspect of dental practices in South Africa, such as EHR adoption studies. The researcher
anticipates that this study could potentially serve as motivation or commencing point of
future researchers to indulge in the research of the same nature. The research could
potentially assist in uplifting the occupation by enabling research-based conversation on a
larger platform when discussing IT regarding primary or holistic healthcare
5.6. Limitations
Time constraints were a significant limitation. Furthermore, the willingness of participants
to take part in the study hindered the progression of the research. Only five out of the seven
identified samples agreed to partake in the study. The reasons for non-responding
partakers
are unclear.
5.7. Declaration of Interest
The researcher has no interests in any corporate entities. Thus, there was no financial gain
or other advantages derived from researching the respective topic. The research held no
position in any entities. The funding of the research was exclusively dependent on the
researcher self. The research was conducted for academic exploration in the field of
advanced research for writing thesis papers on the masters’ level.
5.8. Relevance Statement
By understanding the readiness and perceptions of dentists regarding the adoption
of EHRs, it could provide useful insights into the efforts and strategies that could be
considered for the successful adoption of EHRs.
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5.9. Conclusion
In conclusion, when considering the literature reviewed, it becomes clear how perceptions
and readiness are interlinked and how one cannot be achieved entirely without being
dependent on a positive version of the other. The findings of this study bare a strong
correlation to the
literature reviewed in respect of common barriers that emerged strongly throughout the
data analysis as in the literature reviewed. Regarding the correlation between the study
and the literature reviewed, it is noted that a limited amount of credible research exists that
pertain to dentistry, especially regarding the adoption of EHRs within the public health
sector in the South African context.
The overall assumption drawn from the research is that the sample population have more
negative perceptions than positive ones regarding the adoption of EHRs. Therefore, it can
be further assumed that they are in fact, not ready for the adoption of EHR. The readiness
status had main categories that affected it. The researcher has classified it, namely
resource and personal factors about existing perceptions of dentists. Resource factors that
affect the readiness status include the availability of and access to IT, fear of change
leading to resistance and computer literacy issues. Personal factors of existing perceptions
of dentists included age, years of service and experience, effort expectancy and perception
of time consumption.
Resource factors that affect the readiness status can be addressed with less effort than
changing the perception of the dentists to prepare themselves for a state of readiness.
The challenge for success lies in the strategies that need to be put in place to change the
existing negative perceptions regarding the adoption of EHR to have a more positive
readiness status. The change in management regarding data collection by using EHRs will
only be achieved through leadership and management efforts that strategically aim to
include all stakeholders, especially end-users, in the process of service reforms to ensure
a pleasant introduction to change and change management strategies that will address the
specific fears existing among dentists regarding the adoption of EHR.
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Appendix A
Table 4: Interview QuestionsThe following was the guiding questions to the
interviewees:
1

What type of record-keeping practices do you follow as a clinician prescribed by
your facility (paper-based, folders, single sheets, electronic records)?

2

Do you feel that the current record-keeping system is effective? Please mention why
said yes/no.

3

Thinking of EHR (electronic health records), only if not already in use, do you think
it can benefit or impair your current record-keeping system?
1. Do you think that the EHR helps you to retrieve patient information more rapidly
compared to a paper format record?

2.

Do you think that using an EHS would affect the quality of your

decision-making process because one can gain access to patient history
faster and so forth?

OR

3.

Do you think that EHR systems are easy or difficult to use?

4.

Have you gone on training courses with regards to using an EHS?

5.

If you had a choice, which type of system would you want to use?

QUESTION 4 ONLY APPLICABLE IF EHR IS ALREADY IN USE, PLEASE
CONTINUE AT QUESTION 5 IF NOT APPLICABLE TO YOU.

4

Please elaborate on your experience using EHR.
1. Comment on the easiness or difficulty to use.
2. Do you feel it saved time regarding clinician admin time and patient
waiting time, or did it prolong the process?
3. Did you have access to support services? Do you feel having
support services available would make the experience more pleasant
or detrimental?

5

If you can choose, would you prefer EHR or paper-based record-keeping and
why?
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6

If the public health sector were to implement EHR for dentistry, do you feel the
service delivery will generally be improved or worsened and why?

7

If the public health sector were to implement EHR for dentistry, what do you think
will be common challenges to the success of it regarding
1. Usage of the dental staff
2. Other factors- please mention

8

Imagine a scenario: Integrated patient records available online. Dentists can
access a patient record at any workstation and view all past treatments and scripts
related to dentistry as well as chronic medication.
Do you think this type of information can be helpful to clinical decision making and
why?

9

Do you think technological advancement is important for dentistry and other
healthcare practices?

10

Do you think that patient information is more secure and confidential with an EHS?

11

Do you think that the patient waiting time to see healthcare professionals has/ will
decrease with an EHS?

12

How often do you use your personal / work email? (if you have one)

13

Do you have any IT devices (smart mobile device, laptop, tablet, etc.) and why
did you choose to use that specific type of information technology that you have
chosen?

14

When last did you attend a workshop or training opportunity related to operating
any computer-based systems?

15

Do you have access to IT (information technology) in your work environment? If
yes:
1. What kind of IT?
2. How easy/ difficult is it to access?
3. How far / close is it to your direct workstation?
4. Do you share IT with other users? If yes, how many more or less?
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Appendix B
Table 5: Participant StatementsStatements of participants
Selected statements
Statement 1
I have only ever worked with paper folders my entire career as a dentist.
Statement 2
We don’t even have a computer in the dental clinic that I work.
Statement 3
I think using electronics to record patient treatment will take much longer.
Statement 4
Entering patient information into a computer will be effort. How will you even find it again?
Statement 5
The last time I worked on a computer for work-related things was in my first year of dental
school. That was 37 years ago.
Statement 6
Paper-based records have worked for the 20 years I’ve been in this service, why do you
want to change things and confuse everyone?
Statement 7
The electronic record won’t work because we only have 1 computer for 3 clinicians.
Statement 8
A challenge will be getting the older generation out of their comfort zones.
Statement 9
I don’t understand why people won’t be able to use electronic records if everyone is
confident to use a smartphone with apps.
Statement 10
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Maybe if government dentists were given the opportunity to evolve with technology,
introducing new concepts like this won’t be such a hassle. We have been neglected.
Statement 11

IT things are difficult.
Statement 12
I have enough work; I’m not interested in computers also.
Statement 13
It will be time consuming.
Statement 14
I think it will be difficult. I don’t have much experience with computer stuff.
Statement 15
It will be wonderful for continuity in patient care if info can be recalled quickly.
Statement 16
I use my personal email weekly.
Statement 17
I am used to making clinical decisions on the spot; why must I use a computer to help
me?
Statement 18
I like how our system works now.
Statement 19
My years are almost over. Maybe the young ones who take over will be keener on it.
Statement 20
If support services for electronic health records take as long as for other things in
government, it will fail definitely.
Statement 21
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I would love to stop working with papers. Writing all notes takes so long.
Statement 22
It would be so much effort to put information in manually.
Statement 23
I can type documents in word, but that is about it.
Statement 24

It can work if people get the right training to work the system.
Statement 25
The closest computer to my workstation is in the reception area of admin. I will have to
leave my unit to access a pc that will be in use already by another staff member whose
actual workstation it is.
Statement 26
I have never worked with electronic health records. The idea of it makes me a bit nervous
because it means I will have to do things differently.
Statement 27
I only used the pc at work once to Google directions to another clinic because my
smartphone battery died. I had to wait 45 minutes for a pc to become available.
Statement 28
I use my pc at home, but I often ask my children to help me when I don’t know what to
do. The printer is, of course, a nightmare.
Statement 29
Don’t change a thing that works. It creates instability and service disruptions.
Statement 30
My children tried to teach me how to read emails on my phone, but I’m not there yet. I’m
still learning about the WhatsApp.
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Statement 31
It can make patient care so much easier and make record-keeping effortless. I think it will
be easy to use.
Statement 32
This paper-based record-keeping needs to change. This is 2019- people are doing brain
surgery with remote control, why can’t dentists’ type in what tooth they extracted on a
computer?
Statement 33
It doesn’t bother me because my assistant does the record-keeping.
Statement 34
The paper-based system has worked for me, I can’t complain.
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