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ABSTRACT

Background: Electronic health records were introduced to revolutionize record keeping in
healthcare. When used as intended, EHRs have been reported to improve patient care and care
coordination, improve data integrity, and enable easy exchange of information between

authorized users. However, achieving these benefits heavily relies on acceptance and use.

Purpose: The aim of this study is to identify, understand and examine factors that influence
nurses’ behavioural intention, and actual usage behaviour of EHRs in resource-limited settings.
Also, there is a need to explore nurses’ perceptions of the comfort levels, barriers, and

facilitators to EHRs use to better understand acceptance and use in resource-limited settings.

Methodology: A cross-sectional study was conducted to explore the perception of nurses about
EHRs using a convergent mixed-methods design to collect quantitative and qualitative data. A
research questionnaire was administered to a total of 193 nurses in 54 healthcare facilities
across eight DHMTs in Botswana’s resource-limited settings. The collected data was analyzed
using SPSSv26 and NVIVO software.

Findings: The findings identified individual, technological, and organizational characteristics
as factors influencing nurses’ behavioural intentions, comfort levels, and actual user behaviour.
In addition, this study found the influence of moderators on the main study variables. Lastly,
this study also identified barriers to EHRS use and reasons why nurses use EHRS in resource-

limited settings within Botswana.

Conclusion: The findings of this study highlighted the need for the involvement of nurses in
the development of EHRs and for nursing institutions to add EHRs education to nursing
curricula to produce EHRs usage-ready graduates. Since technological issues arose, this study
also emphasized the need for dedicated IT personnel to curb support and maintenance
deterrents. The is also a need for health facilities to employ more nurses or EHRs dedicated
personnel to ease the problem of workload and understaffing to the improvement EHRs

utilization.

Keywords: electronic health records, behavioural intention, acceptance, usage behaviour,

utilization, resource-limited settings.
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1 CHAPTER1: INTRODUCTION TO THE STUDY

1.1 Introduction

The purpose of this chapter is to describe the concept of electronic health records in the
healthcare system, provide background and insight into the structure of the healthcare system
in Botswana and how electronic health records were adopted in Botswana. This chapter also
presents an overview of the association between intention and actual user behaviour, a brief
comparison of the most common theoretical frameworks, an insight into the problem this study
seeks to address, and the organization this body of work.

1.2 Electronic Health Records in the Health System

Electronic health records (EHRs) are digital patient data storage systems that allow data
exchange and access through authorized system use [1], [2]. Since EHRs are paperless, nurses
are required to enter patient medical data into an information system for storage and
dissemination [3]. EHRs are mainly used to organize patient care by documenting patients’
needs per visit, the care provided and the relative results of the care provided to a patient by a
nurse. [1], [4], [5]. As a result, stored patient data can be retrieved, viewed, and shared by
authorized personnel. In addition, EHRs are used to generate legible and structured patient data
records for easy access in a digital format [6]. This is in direct contrast to manual paper-based
methods, which consume huge space and significantly delay access to patient and clinical data
[7]. EHRs allow instant retrieval of records for logical and consistent access across a health
care facility while improving healthcare practices and reducing errors [8]. Therefore, the
acceptance and use of EHRs in healthcare settings have revolutionized data storage and

communication by optimizing healthcare documentation processes [7].

Although electronic health records decrease errors, they improve efficiency and quality of
service [5], [9], but some nurses have been found to revert to using paper-based medical
recording systems [10]. The move from paper-based records to EHRs in healthcare has raised
difficulties to accept the use of technology and behaviour concerns in healthcare [11].
Consequently, research has indicated low EHRs adoption rates [12] owing to individual,

technological and organizational factors [13], [14]. Despite deterrents such as technology and



efficacy, nurses’ willingness to adopt electronic health records has been stated to have a
sizeable effect [15]. In addition, studies have also revealed that upon implementation, nurses
may find it challenging to gain the necessary proficiency in EHR functionalities and this may
lead to underutilization [16]. Furthermore, some studies show that nurses’ resistance to the use
of EHRs in healthcare may be motivated by their perceptions of EHR systems being a threat,

and it may also be due to some technological incompatibility with their work [17], [18].

Nurses’ acceptance and use of EHRs plays an important role in achieving the benefits
associated with EHRs implementation [19]. Because nurses’ perceptions on EHRS usage may
differ amongst individual nurses or between groups [20], [21], it is important to examine factors
influencing EHR acceptance and use. It is also important to study the complex individual,
technical and social or organizational interactions between users of EHR systems and
technology [22]. This study applies the modified Unified Theory of Acceptance and Use of
Technology (UTAUT) [23] to explore the phenomenon of nurses’ acceptance and use of
electronic health records. This model incorporates eight different technology acceptance
theories to present a holistic view of the nurses’ acceptance and use of EHRS [24] in Botswana’s

public health facilities in resource-limited settings.

1.3 Background

Healthcare in Botswana

Botswana’s healthcare is managed through public, private-for-profit, private-for-non-profit and
traditional medical practice [25]. In addition to the available public health facilities, private
hospitals, mine hospitals and non-governmental organizations, the Botswana Defence Force
(BDF), Police and Prison Services also provide health care to distinctive groups [25]-[27].
Botswana’s public healthcare system consists of 894 mobile health posts, 357 health posts, 290
clinics, 17 primary hospitals, 15 district hospitals and 3 referral hospitals [27], [28] spread over
29 districts [25],[27]. These facilities serve a population of more than 2.2 million people spread
over 582000 km? and it is estimated that more than 40% of the population reside in rural areas
[27].

Within the public sector, the Ministry of Health (MoH) is accountable for designing health
policies, norms, standards, regulations and for providing health services to the general

population [26]. Before 2010, the MoH was only responsible for hospital services, while the
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Ministry of Local Government was mandated with overseeing health services provided by
clinics, mobile stops, and health posts. However, the Botswana public health system was
restructured in 2010, giving the MoH sole responsibility of healthcare in Botswana at all levels
of healthcare [28]. The MoH provides health care through District Health Management Teams
(DHMTSs) that manage a sizable network of healthcare facilities such as clinics, referral

hospitals, primary hospitals, health posts, and mobile stop clinics [23],[25].

Electronic Health Records in Botswana

Information technology (IT) is seen as the answer to information management, and over the
years we have seen an increase in the implementation of electronic health record (EHR)
systems worldwide due to their perceived benefits [30]. Botswana equipped its public health
facilities with modern tools and systems [26] after committing to invest in e-Health to improve
health care delivery [30], [31]. Botswana’s recognition of the importance of EHRs led to the
implementation of digital systems that are used for tracking patient care and patient reporting
systems through initiatives for effective information communication technologies, such as
Integrated Patient Management System (IPMS) and Patient Information Management System
(PIMS 11) [31]. The move from paper-based medical record systems to EHRs began when
IPMS was first introduced in 2 referral hospitals, 2 primary hospitals, and 16 clinics by the
Ministry of Health and Wellness in collaboration with Medical Technology Incorporated
(MEDITECH) [30], [32]. By 2016, IPMS was implemented in 27 hospitals, and paper-medical
cards were converted to an electronic format in a quest to improve health care delivery [33]. In
addition to patient care and administrative use of healthcare facilities, EHRs have been
implemented in Botswana for healthcare planning and epidemiology [30], cost reduction,
improved and organized work practices, data integrity in public health clinics, and to minimize

disparities in the quality of care given [34].

Although medical record officers were trained in health informatics to accelerate the adoption
and acceptance of EHRs [25], [33], the implementation of IPMS quickly led to acceptance
issues [33]. Various circumstances that are unique to developing countries contribute to the
limited adaptation of EHRs [35]. Studies point to human capacity, limited skilled personnel,
limited resources and poor infrastructure gaps as persistent deterrents to use of EHRS in
Botswana [25], [28], [30], [36]. In addition, it has been found that some officers operating
EHRs are unqualified due to lack of training [36]. As a result, IPMS has been found to be
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underutilized in certain hospitals and clinics with poorly maintained records [30], [33].
Research also found that due to understaffing, nurses and doctors did not have time to
consistently input patient information in IPMS, while other medical practitioners stated that
they experienced discomforts with the general use of computers compared to the old paper-
based medical recording systems [33]. In addition, other studies indicated incomplete,
unreliable and poorly maintained information with poor integration, leading to data redundancy
as nurses kept both paper and electronic records [37]. Furthermore, public health caregivers are
not always trained or available to utilize EHRs [26]. The current status has revealed difficulties
related to collection and combination of data, analysis, interpretation, and dissemination in
public health clinics. Due to the underutilization of EHRs by nurses, patient health data is
poorly captured, and at times it is not captured in the database. There is lack of use of recorded
information which undermines information quality, which also limits the usefulness of the
system [26]. Lastly, shortage of trained and qualified personnel affects the acceptance and
meaningful use of EHRs in public health facilities [38], [39].

1.4 Intention-Behaviour Relationship

The correlation between the conveyed attitudes and enacted behaviours following the
expression of attitudes has been a topic of interest in modern psychology [40]. Research has
revealed that individuals with low self-control generally exhibit a strong connection between
expressed attitudes and enacted behaviours than individuals with high self-control [41], [42].
Intention has previously been linked to determination in that the formation of intention led to
the creation of determination, which then prompts an individual to exhibit a behaviour [40].
However, this was later criticized when the concept of intentions as needs came into play. This
concept highlights that intentions, like needs, can influence an individual’s subsequent
behaviour [43].

Numerous intention-behaviour theories have been advanced to expound human behaviour and
the factors that influence clinical practice [44]. Clinical practice is regarded as a set of human
conduct that is closely associated with the delivery of interventions and is directly influenced
by the motivational inclination of the user of a system [45], [46]. Furthermore, studies reiterate
that, intentions are closely linked to an individual’s actual engagement in a particular behaviour
[40], [47]-[49]. Moreover, studies examining nurses’ behavioural intention in relation to EHRS
usage further pointed out that intentions determine actual behaviour on the use of EHRs with
these predictions accounting for 28.2%-58% in actual behaviour variance [45], [50], [51].



1.5 Nurses’ Behavioural Intention to use EHRs

Research highlights nurses’ behavioural intention to use EHRs as an important factor in actual
use behaviour [52]. Consequently, the low intention of nurses to use EHRSs has been suggested
as an influence that directly contributes to the EHRs underutilization [53]-[58]. The complex
correlation between technological and social issues has been identified as some of the causes
of a decrease in behavioural intentions to use EHRs [34], [58]. In addition, other studies found
that variables that affect behavioural intentions may be grouped into individual, technological,
and organizational factors [59], [60]. Empirical evidence from previous research suggests that
examples of individual factors that influence behavioural intention include nurses’ age,
experience, computer efficacy, and attitude towards the use of EHRs in their work environment
[53], [61], [62]. In addition, there are some technological factors influencing nurses
behavioural intentions and according to research these are related to complexity of EHRS,
EHRs design, interoperability and compatibility with other existing clinical information
systems as factors that affect nurses’ behavioural intention [53], [54], [63]. Furthermore,
training, support and maintenance have been found to effect nurses’ behavioural intentions

from an organizational and environmental perspective [62], [63].
1.6 Intention Behaviour Models

Since the advent of computers and information technology, numerous investigations have been
carried out on the use of technology [64]. In addition, numerous models and theories of
intentions and behaviour have been developed to better explain the end-user decision making
process regarding the use of technology [64], [65]. Some of the most used technology

acceptance models are:

1. Extended Theory of Reasonable action (Extended-TRA)

2. The technology Acceptance Model 3 (TAM 3)

3. The Modified Unified Theory of Acceptance and Use of Technology (Modified
UTAUT)

4. Integrated Model



1.7 Theoretical Frameworks

Table 1: Theoretical Frameworks

Theoretical Framework
/ Model

Factors Affecting Intent to Use Information Technology

Extended Theory of
Reasoned Action
(Extended TRA) [66]

e Facilitating Conditions

o Beliefs and Evaluations moderating Attitude towards Behaviour

e Awareness of Innovation

e Social Pressure (Network & Interactions)

e Normative (Subjective Beliefs & Motivation to Comply)
moderating Subjective Norm

e User Readiness

e Behavioural Intention

e Actual Use

Technology Acceptance
Model 3 (TAM 3) [67]

e Perceived Usefulness

e Subjective Norm,

e Image, Job Relevance, Output quality, Result Demonstrability
Moderating Perceived Usefulness

e Experience, Voluntariness

e Perceived Ease of Use

e Computer Self-efficacy, Perceptions of External Control,
Computer Anxiety, Computer playfulness moderating Perceived
Ease of Use

e Perceived Enjoyment,

e Objective Usability

The Modified Unified
Theory of Acceptance
and Use of Technology

(Modified UTAUT) [68]

e Effort expectancy

e Performance expectancy

e Social influence

e Facilitating conditions

Moderated by: age, gender, experience, voluntariness of use

INTEGRATED MODEL
[69]

e Perceived Usefulness

e Perceived Ease of Use

e Personal Identity

e Social Norm

e Professional Norm

o Computer Self-Efficacy

e Demonstrability of Results

e Information about Change

¢ Resistance to Change




Extended Theory of Reasoned Action (E-TRA)

Figure 1: Extended Theory of Reasoned Action
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The original Theory of Reasoned Action (TRA) [47] was established to describe the connection
that exists between attitudes, beliefs, norms, behavioural intention and individual enactment of
actual behaviour [66]. Extended TRA assesses behavioural intention by considering an
individual’s attitude and subjective norms. Behavioural intention is influenced by a system
user’s attitude towards the behaviour, that is, a potential user’s individual beliefs and
perceptions of the potential results of indulging in a behaviour [70]. This model also states that,
behavioural intention is also induced by the subjective norm, which translates to a potential
user’s individual perspective on the social influences that may influence their intention or
performance [71].

However, additional constructs were added to TRA to increase the effectiveness of the model.
These constructs include the following; Facilitating Conditions, Beliefs and Evaluations,
Awareness of Innovation, Social Pressure (Networks and Interactions), Normative (Subjective)

Beliefs and Motivation to Comply and User Readiness [66].



“Facilitating Conditions (FC): this is defined as the degree of believing in the existence of the
technical and organizational infrastructure to support the usage of a new technology” [72].
Although a user’s attitude towards a behaviour is directly influenced by their personal
Beliefs and Evaluations on the behaviour, the subjective norm of an individual is influenced
by whether or not those who are important to an individual approve of the behaviour;
normative (subjective) beliefs. This is generally weighted by a persorn’s incentive to
conform with referents’ opinions and user readiness to enact a behaviour [66]. The logical
basis for Social Pressure (Networks and Interactions) is that an individual may decide to
exhibit a certain behaviour even if they do not value that behaviour or its results, but they only

engage in that behaviour to please their valued referents [73].

Technology readiness (TR) denotes populaces' proclivity to adopt new technology for personal
and work purposes [74]. Behavioural intention refers to the likelihood that a person will
indulge in a behaviour, while actual behaviour is an individual’s post purchase indulgence
patterns with an information system [75]. In extended TRA, intention is determined through
one’s attitude, awareness of innovation, social pressure (networks and interactions) and
subjective norm. On the other hand, this model posits that actual behaviour is influenced by

facilitating conditions, behavioural intention and user readiness [66].

Limitations:
e This model works under the assumptions that the evaluated constructs or behaviours
are under voluntary control and does not account for behavioural factors that are not
under voluntary control [72], [73].

e This model was validated using a very small sample size of 50 participants [66].



Technology Acceptance Model 3 (TAM3)

Figure 2: Technology Acceptance Model (TAM 3)
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Technology Acceptance Model (TAM) delivers a framework that is based on user intent [76],

which was developed by Davis [77]. TAM presents a model that seeks to describe and predict

the behavioural intent of a potential information technology user to use a particular
technological system, based on the TRA and the TPB [78]. TAM was proposed for

consideration by Davis in 1986 [79] to assess and address the rationale for prospective

technology end-users rejecting or accepting new technologies [79]. TAM proposes that

behavioural intention is determined by a potential user’s perceived usefulness and perceived

ease of use of information technology [80]-[82]. With additional constructs, TAM evolved into

TAM3 [67] as a combination of TAM2 [73] along with the determinants of the perceived ease

of use [83]. Self-Efficacy, perceptions of external control, anxiety, and playfulness are



theorized in TAMS3 to predict inceptive believes pertaining the ease of information systems

usability.

Perceived Usefulness

Perceived usefulness refers to “the degree to which a person believes that using a particular
system would enhance his or her job performance” [82]. Individuals are more likely to choose
electronic health systems when they believe these systems will aid them to accomplish their

job task faster or achieve efficiency.

Perceived Ease of Use

Perceived Ease of Use: this is “the degree to which a person believes that using a particular
system would be free of effort” [82]. Preliminary studies have shown that the likelihood that
prospective end-users accept and use new technology depends on their discernment the
associated ease of system use. Therefore, when technology users view it as user-friendly, they
tend to invest time in learning more system functionalities and decide to continually use the

technology [81].

Social Influence Processes

I.  Subjective Norm: an individual’s behaviour is influenced by their perception of what
those important to them think about that particular behaviour [73]. Although a study
conducted by Mathieson shows no significant effect of subjective norm [84], a study
conducted by Todd revealed a remarkable influence of subjective norm on behavioural
intention [85].

ii.  Voluntariness & Compliance with Social Influence: subjective norm has been
shown to influence behavioural intention more in obligatory settings than in voluntary
settings [86]. The concept of direct compliance to the subjective norm comes into effect
when a system user realises that a social actor requires them to exhibit a behaviour,

followed by a reward or punishment for non-compliance [87], [88].

iii.  Image and Social Influence: Image is "the degree to which use of an innovation is
perceived to enhance one's status in one's social system" [89]. People generally strive
to create and maintain a favourable outlook or image amongst their peers in their social

group due to the social normative effects experienced [73], [87].
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Experience: before the development and implementation of technologies, the
subjective norm has a strong influence on behavioural intent. This is because, prior to
system implementation, users’ credence and knowledge about the system is vague, SO
they tend to rely on what others in their social circle have to say about the system to
form a basis of behavioural intent. However, the normative effect diminishes over time
after system implementation as now users can base their intent on direct experience of
system usage [73], [90]-[92].

Cognitive Instrumental Processes

Job Relevance: this is a user’s perception how relevant a proposed system is to their
job description. A user will assess the importance of a system and how it is applicable
to individual elements of their job description in order to form an opinion on how
relevant the proposed system is [73], [93].

Output quality: User perception of output quality is a construct that bases its premise
on how relevant a system is to accomplish the tasks of a particular job. This also has to
do with how well the system in question performs certain functions to warrant its use,
and consequently intent to use [73].

Result Demonstrability is the “tangibility of the results of using the innovation” [89].
Since this construct is about identifying the direct gains of using a system, systems in
which users have difficulty identifying job performance benefits from will fall out of
favour [73].

Self-Efficacy: a person's discernment about their own capability to complete their job. This is

a significant factor in the adoption of technology as it has been established to have a positive

effect on perceived ease of use [94].

Perceptions of External Control: this is the individual perceptions about the technical and

organizational tools that are available to aid users or to support and enable seamless use of a

system [74]. This is an essential variable that affects acceptance and has been shown to

positively affect users’ views about the ease of use of a system.

Computer anxiety: this is the rate at which a potential system user of the system is becomes

more anxious and is submerged into fear about the possibility of acquiring or using a

technological system. The more anxious a user feels in relation to using a system, the worse
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the outcome, as anxiety has been proven to have a significantly negative influence on the uptake
of technology [73], [94].

Computer Playfulness: this is how spontaneous a system user is in a moment of system use.
This is an important variable that has been shown to affect acceptance, as it significantly

influences user-perceptions on how user-friendly technological system is [74].

Behavioural Intention: Bl referes to the probability of a prospective system-user to perform
a behaviour in question [95]. A substantial measure of behavioural intention signifies that the
individual has accepted a technological system, while a weak behavioural intention indicates
poor acceptance and use [47]. According to this model, Bl is determined by perceived ease of

use, perceived usefulness, and social norms [67].

Use Behaviour: this is the measure of the rate at which an individual indulges in a behaviour,
which is influenced by behavioural intention [95]. Use behaviour is solely influenced by one’s

behavioural intention [67].

Limitations:
e Studies also point out that there are inconsistencies as this model has proved not to
serve equally across cultures [96].
e There are too many relationships between variables that have been recorded to yield

inconsistencies [97].

The Unified Theory of Acceptance and Use of Technology

UTAUT is an integration of the following theories and models: Technology Acceptance Model
(TAM), Theory of Planned Behaviour (TPB), Innovation Diffusion Theory (IDT), Social
Cognitive Theory (SCT), Theory of Reasoned Action (TRA), Motivational Model (MM),
Model of PC Utilization (MPCU) and the Combined Theory Planned Behaviour /Technology
Acceptance Model (C-TPB-TAM) [68], [98], [99].
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Table 2: Constructs of UTAUT

UTAUT Determinant

The Sub-Determinant

The Source of Integrated Model

Perceived Usefulness

TAM/TAM2/C-TAM-TPB

Performance Extrinsic Motivation MM
Expectancy Job-Fit MPCU
Relative Advantage IDT
Outcome Expectations SCT
Perceived Ease of Use TAM/TAM2
Effort Expectancy Complexity MPCU
Ease of Use IDT
Subjective Norm TRA/DTPB, C-TAM-TPB
Social Influence Social Factors MPCU
Image IDT

Facilitating

Perceived Behavioural Control

TPB/DTPB, C-TAM-TPB

Facilitating Conditions

MPCU

Conditions Compatibility IDT

[68]

UTAUT is used to explain the variations in the intention to use information technology systems
by determining the effect of Performance Expectancy (PE), Effort Expectancy (EE), Social
Influence (SI) and Facilitating Conditions (FC) that have a significant effect on behavioural
intention to use [68]. Performance Expectancy (PE) can be likened to the perceived usefulness
(PU) of TAM, while Effort Expectancy can be likened to perceived ease of use (PEOU). Social
Influence and Facilitating Conditions were attained from the Theory of Planned Behaviour
[100].

Performance Expectancy is the “degree to which an individual believes that using a system
will help him or her to attain gains in job performance” [68]. PE outweighs all other constructs
as the leading predictor of behavioural intention, and its effects remain notable in both
voluntary and obligatory settings [73], [101], [102].

Studies conducted on gender disparities highlight that males seem to favour and exhibit task-
oriented behaviour, hence performance expectancies which are tailored at achieving set job

tasks tend to be very important to males [68]. However, gender differences are not a result of
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biological gender as implied, but of the different gender roles, social programming and
expectation as stated by the gender schema theory [103]-[105].

Age: studies indicate that youthful professionals prioritize and value intrinsic rewards [68].
Although gender and age have been confirmed by independent studies to be present in
technology acceptance [101], [102], studies indicate that research may be misguided if it

makes reference of age or gender without the other [68].

Effort Expectancy refers to how easy the user believes it is to use the system [68]. This
construct appears similar to the PEOU in TAM and TAMZ2, complexity in MPCU, and ease of
use in IDT. The similarity of these constructs across models is reflected in their definitions and
measurement scales as indicated in studies [106]-[109]. Although the Effort Expectancy
construct is important both in voluntary and obligatory settings (across all the models in which
it appears), it is only notable and applicable for first-time use of the system. Its effects
disappears as the user gains some experience in using a system [79], [87], [92], [104]. As an
effort-based construct, EE will be important at the time when a user is learning to navigate the
system in question, as this is the stage where the system processes can be challenging for new
users. However, over time, performance issues come into play and overshadow effort-oriented
constructs [79], [110].

Social Influence: this is a person’s beliefs about their integral social circle members’
perception on whether or not to use a system in question [68]. In other models, similar
constructs are:
I.  Image as it appears in IDT
ii.  Social factors as it appears in MPCU
iii.  subjective norm as it appears in TRA, TAM2, TPB/DTPB and C-TAM-TPB [68]

In TRA, a construct similar to social influence denotes a system end-user’s subjective norm,
as conceded by [107]. This construct, and similar constructs mentioned in other models, state
that a user’s behavioural intent to use is affected by their discernment of how key figures they
interact with will think of them for using a system. Social influence constructs are applicable
to obligatory settings [68] as compliance aspects found in obligatory settings directly influence
behavioural intention to use [73]. However, as a result of identification and internalization,
social influences in voluntary settings work by influencing perceptions of a group regarding a

technology in question. In an obligatory context, social influence is only significant at the time
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an individual is new to the system, and this effect diminishes as the user gains experience [73].
Studies [73], [88] show that social influence affects a person’s behaviour, and consequently
influences behavioural intent through identification, internalization and compliance. Through
internalization and identification, a person’s behaviour is changed with the hope of gaining
approval from those who are important to the user. With compliance, a person significantly
changes their behaviour or intent due to social pressure [68]. People may also comply with the
behavioural expectations of their social environment if they believe that they can be rewarded

or punished for adopting a new behaviour [88].

The element of reward or punishment for adopting or non-adoption of a certain behaviour is
supported by studies that contend that individuals look to others on how to behave only in
obligatory settings [86], particularly in uninformed new users with little or no experience [83],
[87], [96], [104]. As far as gender is concerned in social influences, women seem to value
social approval as evident in their consideration of other people’s opinions before developing
a behavioural intention to use new technology [111]. The significant effects of social influences
decrease over time as they gain experience [110]. As with PE and EE, gender roles can be the
result of societal values and expectations rather than being biological [104]. A Study indicates
that older professionals are more vulnerable to social influences. Studies show that the need to
affiliate increases significantly with age [112]. This effect also fades as the individual gains
experience using technology, and the experience forms the basis of their behavioural intention
[113].

Facilitating Conditions

“Facilitating conditions are defined as the degree to which an individual believes that an
organizational and technical infrastructure exists to support use of the system” [68]. This
construct is similar to:

e ‘Perceived behavioural control’ in TPB/DTPB and C-TAM-TPB

o Facilitating conditions as described in MPCU

e Compatibility as defined in IDT

All the aforementioned constructs across their respective models and theories have been
developed to have technological or organizational environment features that are responsible
for eliminating usage barriers [68]. The research conducted acknowledged these similarities by
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conceptualizing supportive conditions as an integral module of perceived behavioural control
[85]. It is important to note that in a scenario where both PE and EE are applicable, the
facilitating conditions are insignificant. The effects of facilitating conditions will increase over
time as the individual gains user experience, realising numerous support systems, thereby
eliminating barriers to continued use of the system [114]. Older professionals are known to
value and consider other people’s opinions, help and add value to their everyday job tasks [68].
The facilitating conditions construct has a notable influence on the actual use behaviour enacted

when associated with age and experience as moderators [68], [113].

Behavioural Intention

Behavioural Intention: this is the rate to which a prospective system user plans to utilize a
technology in question. This measure is influenced by individual, technological and
organizational factors. An increased behavioural intent measure implies a significant level of
acceptance and use of a particular system, whereas a weak measure indicates low levels of
acceptance and use. This makes behavioural intention a reliable predictor for user behaviour
[47], [74], [95]. On the other hand, once the technology is purchased and implemented, the

observable patterns of system usage are referred to as Actual Use [95].

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

Figure 3: Modified UTAUT [23]
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The modified UTAUT Model [23] expounds behavioural intentions in healthcare settings by
proposing four (4) predictive variables, namely: Performance Expectancy (PE), Effort
Expectancy (EE), Social Influence (SI) and Facilitating Conditions (FC) [68]. However, as per
the literature review conducted, a study [23] revised the original UTAUT model with the
addition of ‘Self-Efficacy and Attitude Towards Behaviour’ to the four fundamental UTAUT
technology acceptance constructs.

1. Self-Efficacy (SE)

Self-Efficacy refers to the user’s perception and assessment of their ability to use an
EHR system effectively [115]. In addition, Self-Efficacy as a determinant of technology
acceptance forms the basis for knowledge and skills to execute a system function. As a
result, studies on computer anxiety found that EHRs users in resource-limited settings
lack the necessary skills and knowledge to perform EHRs functions effectively [116].
Studies indicate that because the original UTAUT model is not suited to expound the
phenomenon of technology acceptance in developing countries as it was established for
developed countries as opposed to low-income or undeveloped countries [23]. Since
EHRs implementation is still considered to be at its inception stage in undeveloped
countries, the integration of constructs such as self-efficacy can help to better expound
on the acceptance and use of technology in low-income settings [117].

2. Attitude towards using EHRs

The uptake of health technology in low-income countries is slow due to digital
inequality, which is a reflection of the social and economic differences amongst
countries [118]. Due to the correlation between socio-economic variables [119]-[121]
and the implementation of health technologies, EHRs uptake of EHRs is even slower
in Sub-Saharan Africa [122]-[124]. As a result, studies reported that nurses in sub-
Saharan Africa as the most resistant batch of information systems users [35], [125]—
[128]. There are various reasons that have been advanced to justify why nurses are
resistant to technology acceptance. These include nurses’ perceptions that new health
technologies would inflate their daily duties, nurses’ presumptions that the adoption of
new health technology should accrue a salary increase, and the requirement to be
autonomous. These influence nurses’ attitude towards the use of new health technology
[35], [55], [127]-[131]. In the context of developing countries, factors such as
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knowledge and access to technology are influential to the formation of attitudes, leading

to acceptance and use [120], [126].

Limitations

e This model did not take into consideration the significance of the moderating
constructs.

e Studies have reported inconsistencies in individual characteristics [115], [116], [127],
[130].

e Studies also reported inconsistencies in the significance of social influence [131] and

performance expectancy (perceived usefulness) [130].

Unified Technology Acceptance and Use Theory 2 (UTAUT 2)

Figure 4: UTAUT 2
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[132]

Hedonic Motivation (HM): “can be defined as the intrinsic motivation such as fun, enjoyment
or pleasure when using a technology because of technology for its own sake, and it is an
important construct in defining technology acceptance and use” [132]. This construct can also

be described as the excitement, amusement or pleasure that is experienced by a system user as
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a direct result of engaging in technology use. It is important that a system user has a relatively
high degree of enjoyment in using technology, since users generally adopt technology
voluntarily [133]. HM is found in the Motivational Model represented as Perceived enjoyment
or Playfulness and as an element of Intrinsic Motivation in TAM [134] [135]. This additional
construct was reported to produce a noteworthy improvement in Behavioural Intention variance
in UTAUT2 compared to UTAUT [132].

Price Value (PV) “can be defined as learners’ cognitive trade-off among the seeming benefits
of the applications and the economic cost” [132]. This construct dictates that consumers are

drawn to a product that has more benefits than its costs [134].

Habit (HT): this is the level of an individual’s inclination to apply behaviours consistently
[132].

Limitations:
e Studies have reported inconsistencies on individual differences such as age and gender
[115], [116], [127], [130]. Studies also reported inconsistencies in the significance of

social influence [131], performance expectancy and perceived usefulness [130].

Integrated Model

The Integrated model encompasses the Psychosocial Model which comprises concepts from
the Theory of Interpersonal Behaviour (T1B). The TIB builds on elements of other models and
pays close attention to the cultural, social, and moral factors that are neglected in many other
concepts of technology acceptance. The Integrated model combines the TAM and the
Psychosocial Model as well as Demonstrability of results(DR) [69]. However, Demonstrability
of results is a highly influential technology acceptance construct which addresses the ability to

demonstrate the impact and results of an implemented EHRs system.
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Figure 5: Integrated Model
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Perceived Usefulness & Perceived Ease of Use

This model proposes that the intended behaviour of the user of a system predicts what they will
actually use the system for. It posits that a system user’s behavioural intention (BI) is
determined by their Perceived Usefulness (PU) and Perceived Ease of Use (PEoU). The
model also focuses on the ability of external factors (e.g. social influences) to influence a
potential user’s attitude towards a proposed system by influencing their perception of how

useful and easy to use the system can be [69].

Social Norm- Normative and role beliefs create social norms in people over time. Normative
beliefs have to do with how an individual accepts and absorbs the behavioural opinion of their
social group. However, role beliefs encompass the degree to which a person believes that

someone in their set of qualities should or should not perform the learnt behaviours.

Professional Norm- this refers to the association and identification of the individual with the
professional standards of their affiliate group [69]. However, Behavioural Intention to use is
the measure of how likely it is to engage in a behaviour [95], [136]. According to this model,
Behavioural intention to use (BIU) is determined by professional norm, social norm,
perceived ease of use, and demonstrability of results.

Limitations:
This model does not take into consideration the influence of Social Norm on Perceived

Usefulness, Computer Self-Efficacy on Perceived Ease of Use and Demonstrability of Results
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on Perceived Usefulness because the model was designed to assess the direct influence of the

constructs on the Behavioural Intention to Use [69].

Comparing Models

Table 3: Summary of Model comparisons

MODIFIED EXTENDED TRA TAM 3 INTEGRATED UTAUT 2
UTAUT MODEL
Performance Perceived Performance
Expectancy Usefulness Expectancy
Effort Perceived Perceived Ease of  Effort
Expectancy Ease of Use Use Expectancy
Social Subjective Norm, Subjective  Social Norm, Social
Influence Social Pressure Norm Professional Norm  Influence
Demonstrability of
Results
Facilitating Facilitating Facilitating
Conditions Conditions Conditions
Self-Efficacy User Readiness Self-Efficacy
Attitude Beliefs, Attitude Attitude
Towards Towards Behaviour Towards
Behaviour Behaviour
Behavioural Behavioural Behavioural Behavioural Behavioural
Intention to Intention Intention Intention to Use Intention to
Use Use
Actual Use Actual Behaviour ~ Use Actual Use
Behaviour
Habit
Hedonic
Motivation
Price Value
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Various technology acceptance models and theories have been the subject of discussion in
numerous researches that investigate and explain technology adoption. In this segment,
Extended-TRA, TAM 3, Modified UTAUT and Integrated model were reviewed, scrutinised
and compared to establish which should be selected to examine nurses ‘acceptance and use

electronic health record in Botswana rural public health facilities.

Technology Acceptance Model 3 (TAM3) and Extended-Theory of Reasoned Action
(TRA) UTAUT 2 and Modified UTAUT Comparison

The modified UTAUT, UTAUT 2 and TAMS3 all incorporate Performance Expectancy
(Perceived Usefulness) and Effort Expectancy (Perceived Ease of Use) as factors that directly
and significantly influence Behavioural Intention (Bl). However, the Integrated model only
posits perceived ease of use as significant for revealing behavioural intention, while Extended
TRA does not incorporate either performance expectancy or effort expectancy at all [66], [67],
[69], [96]. Studies emphasize that performance expectancy is the most substantial factor
influencing behavioural intention in both voluntary and obligatory settings [73], [101], [102],
[137]. In addition, studies have highlighted Effort Expectancy (Perceived Ease of Use) as a
significant factor in explaining behavioural intention to use technology [21], [60], [61], [126]—
[128], [132], [133]. Because perceived usefulness was reported to have insignificant effect on
the resultant behavioural intention, it was excluded from the integrated model, which tested
only direct influences, although this construct proved significant when tested within TAM in
the same study [69].

Perceived Ease of Use and Perceived Usefulness

TAMS3 has been reported to expound between 52% and 67% of the variance in Perceived
Usefulness, between 43% and 52% of variance in perceived ease of use, and consequently
between 40% and 53% of the variance in intention to use information technology to highlight
the significance of both perceived ease of use and perceived usefulness [67]. The Integrated
model also posited that its TAM segment expounded 44% (similar to other findings in UTAUT
and UTAUT 2 [138] and TAM3 [67]) of the variance in behavioural intention to use
information technology, further emphasizing the significance of perceived usefulness and
perceived ease of use, although perceived usefulness was later excluded in the final model for

its lack of direct significant influence to behavioural intention. This finding is in line with other

22



studies that reported a strong explanatory power for performance expectancy and effort
expectancy. Without incorporating Performance Expectancy and/or Effort Expectancy,
Extended- TRA and integrated model prove to be inadequate in comparison to Modified
UTAUT, UTAUT 2 and TAM3. The modified UTAUT model was reported to expound 40.2%
of the variance in behavioural intention to use information technology, and 58.5% of the
variance in information technology actual use [23]. The findings of the modified UTAUT
model also posit that Effort expectancy and performance expectancy have a direct and

significant influence on attitude towards use.

Social influence

The modified UTAUT, UTAUT 2, TAMS3, the Integrated model, and the extended TRA all
account for social influences as significant determinants of behavioural intention to use EHRSs.
The study on modified UTAUT revealed that social influence is amongst the strongest
predictors of behavioural intention to use and has a strong influence on attitude. The integrated
model posits professional norm as the second most significant factor, while social norm is
ranked as the third most significant factor influencing behavioural intention to use EHRs [69].
The significance of the professional norm and the social norm is supported by other studies
[138], and [139], respectively. The TAM3 posits that although the subjective norm is a
significant determinant of behavioural intention, the effects of the subjective norm decrease as
nurses gain experience using EHRs, with the influence of the subjective norm being stronger
in obligatory setting [67]. A study on extended TRA stated that while social pressure has a
significant and direct influence on behavioural intention, the peer influence social pressure in

general have an insignificant influence on actual usage behaviour [66].

Facilitating Conditions

A study on extended TRA highlighted that facilitating conditions have a substantial effect on
actual usage behaviour [66]. In addition, the findings of a study on modified UTAUT and
UTAUT?2 revealed that facilitating conditions, for example, organizational settings and system
quality, are integral in predicting actual EHRs usage [23]. However, TAM3 [67] and the
integrated model [69] do not take into account the facilitating conditions to expound system

actual usage behaviour.
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Attitude towards use

The findings of a study based on the modified UTAUT indicated that attitude towards using
EHRs was a strong determinant of behavioural intentions [113]. Morris and Venkatesh also
highlighted that attitude towards the use of EHRs was amongst the most significant determinant
of behavioural intentions [23]. These findings were supported by previous studies that found
that attitude is a determinant of behavioural intention [64], [65], [127], [141], [142]. A study
on Extended TRA also found that attitude towards EHRs use is a significant factor influencing
behavioural intention to use. This study highlights that attitude is influenced by beliefs of
system users about the outcome of indulging in a behaviour, which is moderated by

assessments about the outcomes of that indulgence [66].

Self-efficacy

The modified UTAUT model reported that self-efficacy directly influenced actual use and
effort expectancy [23]. Computer Self-Efficacy, on the other hand, addresses an individual’s
view and assessment of their own capacity to use an EHR [102]. Although self-efficacy in
developed countries is easily correlated with system usability, quality, continuity and
functionalities [143]-[145], studies emphasize its significance in low income settings as the
findings reveal that self-efficacy predicts usability in developing countries [23]. In addition, it
has been reported that nurses in developing countries show frustration and computer anxiety
due to their lack of knowledge and the necessary skills required to operate EHRs, making self-
efficacy an important factor to consider in developing countries [116], [117]. This is supported
by other studies that also found a significant correlation of self-efficacy in low-income settings
[146]-[149]. In the context of low resource settings, self-efficacy is a significant factor
influencing acceptance and use, and it is only found in modified UTAUT and not considered
in TAM3, Integrated model or Extended TRA. However, the extended TRA model incorporates

user readiness, which has been stated to have a weak effect on actual usage behaviour [66].

Behavioural Intentions (BI)

The modified UTAUT model findings highlight that behavioural intention is determined by
attitude towards use, social influence, and performance expectancy. This is contrary to the
Original UTAUT model that postulates that performance expectancy has a direct and
significant influence on behavioural intention. In modified UTAUT, it was reported that effort
expectancy has no significant effects on behavioural intention. Effort expectancy was found to

have a significant influence on attitudes towards behaviour and on actual use. This model
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explains 40.2% of the variance in behavioural intention. The extended TRA model found that
behavioural intention to use is determined by attitude towards behaviour, awareness of
innovation, social pressures (networks & interactions), and subjective norms. However,
amongst all extended TRA constructs, social pressures (networks and interactions) were
reported to have a weak effect on behavioural intentions. TAM3 posits that perceived
usefulness, perceived ease of use, and subjective norms have a substantial and direct effect on
behavioural intention while the Integrated model found that social norms, professional norms,
perceived ease of use, and demonstrability of results are the predictors of behavioural

intentions.

Actual use

The modified UTAUT model suggests that facilitating conditions, intentions, effort
expectancy, and self-efficacy have a significant influence on actual use of EHRs while
explaining 58.5% of the variance in EHRs actual use patterns. A study on the Extended TRA
model found that facilitating conditions, user readiness, and behavioural intention are
determinants of actual use, while TAM3 only reported that behavioural intention is the sole

determinant of actual use.
Selected Model: Modified UTAUT
Figure 6:The Modified Unified Technology Acceptance and Use Theory (UTAUT)
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Why choose it

The modified UTAUT was established to expound the acceptance and use of information
systems in developing countries or low-income settings, as the original UTAUT was
specifically designed for developed countries [23]. Similar to the original UTAUT, the
modified UTAUT combines the Motivational Model (MM), Social Cognitive Theory (SCT),
Technology Acceptance Model (TAM), Theory of Planned Behaviour (TPB), Innovation
Diffusion Theory (IDT), Theory of Reasoned Action (TRA), the Model of PC Utilization
(MPCU), Combined Theory Planned Behaviour /Technology Acceptance Model (C-TPB-
TAM) and has been proven to show significantly good accuracy and statistical significance in
comparison to the individual theoretical models it encompasses [68]. In addition, the modified
UTAUT model incorporates attitudes towards using technology and self-efficacy, adopted
from the TRA and SCT respectively, to better explain technology acceptance and use in

developing countries.

UTAUT posits that performance expectancy, effort expectancy, and social influence determine
intention while intention and facilitating conditions determine the resulting actual user
behaviour. UTAUT is a theory that covers a broad individual difference constructs including
the moderating effects of age, experience, gender, and voluntariness of use. Although there is
some inconsistency in previous studies on individual differences, scholars have reported
significant moderating effects by individual differences such as gender [68], [113], [150], age
[113], prior experience [151], and voluntariness of use [68]. Studies have clarified that the
UTAUT model has strong explanatory power. It has the capacity to explain up to 70% of the
variance in behavioural intentions. Therefore, the UTAUT model and it’s adaptations are

commonly utilized in diverse areas incorporating the EHR system usage [152]-[154].

1.8 Problem Statement

Although the importance of EHR is recognized globally, most developing countries have weak
and disintegrated EHR systems [36], [155]. EHRs increase staff efficiency, reduce average
hospital length of stay, achieve better management of materials, and are important in the
achievement of pharmaceutical efficiencies such as decreased adverse drug events [156].
These perceived benefits are particularly important for nurses, who constitute the largest group
of EHR users [157]-[159]. Despite the EHR benefits, a study reported restrictions in terms of
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usability, performance, end-user self-efficacy and interactivity amongst EHRs systems [160]
that result in to low behavioural intention amongst nurses [53]-[58]. Low intention to use EHR
can hinder nurses from accessing up-to-date patient care data, resulting in uninformed patient
care decisions, poor quality nursing, and unexpected patient health outcomes [161].
Meaningful and wise use of EHR is important to archive improved and better access to timely
patient information and quality of care, while limited or low EHRs usage aor non-use means
EHRs have little or no value [52].

Although there has been an increase in the attempt to understand the phenomenon of
acceptance and use of EHRs in terms of nurses’ perceptions and intent, studies suggest that
there is limited empirical evidence in the context of resource limited settings [23]. The problem
that this study seeks to address is the resistance of nurses to the acceptance and use of EHRs

in Botswana’s public health facilities in resource-limited setting.

1.9 Objective

This study seeks to identify, understand and assess factors that affect nurses’ acceptance and
use and to explore nurses’ perceptions and intention to use of EHRSs in Botswana’s public health

facilities in resource-limited settings.

Specific Objectives

I.  Toinvestigate factors that affect nurses’ behavioural intentions, actual usage behaviour
and comfort with EHRs usage in Botswana’s public health facilities in resource-limited

settings.

ii.  Totheorise the identified factors, to obtain a broader understanding of EHRs acceptance
and meaningful use by nurses in Botswana’s public health facilities in resource-limited

settings.

Research Questions

I.  What factors influence nurses’ behavioural intention to use EHRs in Botswana’s public
health facilities in resource-limited settings?
ii.  What are the main factors affecting nurses’ actual use behaviour of electronic health

record in Botswana’s public health facilities in resource-limited settings?
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iii.  What are the associations of individual and professional attributes, and respective
perceptions of the technological and organizational attributes with their behavioural

intention to use EHRSs in Botswana’s public in resource-limited settings?

1.10 Significance of the study

According to Shiferaw and Mehari, the integration of electronic health records in rural settings
is an emerging concept. As a result, only a limited number of studies in EHRs acceptance and
use have been conducted in low-resource settings [23]. Ibrahim emphasized the need to assess
factors that affect nurses’ perceptions, acceptance and usage behaviour as nurses play an
important role in achieving the benefits associated with the use of EHRs [127]. Therefore, this
study primarily focuses on nurses as the largest group of EHRs users[157]-[159]. Compared
to users based in healthcare facilities in urban areas, health caregivers in rural healthcare
facilities are known to lag behind in terms of technology adoption [162]-[164], further

emphasizing the need for this study.

To the researcher’s knowledge, this study was the first to identify, understand, and assess the
factors that affect nurses’ acceptance and use of EHRS, and to explore nurses’ views and
behavioural intentions to use EHRS in resource-limited settings in Botswana. A comprehensive
understanding and appreciation of nurses’ perceptions, factors that influence acceptance and
use in rural settings will help the Ministry of Health and Wellness in its efforts to improve
healthcare across public health clinics and health posts in rural areas in Botswana. The findings
of this study propose possible solutions to help the Ministry of Health with strategic approaches
to address the individual, technological, and organizational factors that were reported to
influence EHRs usage. This would help improve EHRs usage while improving the quality and
efficiency of nursing care, and decision making. Lastly, the research findings also add to the
available empirical evidence on the acceptance and use of EHRs by nurses in resource-limited

settings, and it establishes a basis for future research.
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1.11 Structure of the thesis

Chapter 1 (Introduction to the Study): comprises of an introduction to EHRs in the
healthcare system, background information on healthcare and EHRs in Botswana. This
chapter also presents an overview of the association between intention and actual usage
behaviour, nurses’ intentions to use EHRS, and a brief comparison between existing
theoretical models. In addition, the chapter also presents the problem statement, as well
as the study main objective, specific objectives and research questions.

Chapter 2 (Literature Review): presents a review of the literature on factors
influencing the acceptance and use of EHRSs by nurses. This chapter also consists the
research hypotheses, and the proposed additions to the chosen model.

Chapter 3 (Research Methodology): comprises of the research design, target
population, sample, research instrument, data collection process, data analysis and
ethical considerations.

Chapter 4 (Measurement Scale Analysis): this chapter describes measurement scales
utilized to assess the reliability and validity of the main study variables.

Chapter 5 (Predicting Nurses’ Behavioural Intentions and Actual User
Behaviour): contains of the study findings on demographic and personal characteristics
of the nurses, and the research findings, and the main study variables. This chapter also
includes discussions of factors that were found to influence nurses’ acceptance and use,
barriers, and facilitators to EHRs use. This chapter also presents the hierarchical
multiple regression analysis on factors reported to influence nurses’ acceptance and use
of EHRs, the implications and conclusions derived from these findings.

Chapter 6 (Nurses’ Comfort Levels with EHRs in Botswana’s public health
facilities in resource-limited settings): this chapter describes findings on comfort
levels with EHRs use. This chapter also presents a discussion on the individual,
technological and organizational attributes that were found to effect nurses’ comfort
levels with EHRs usage in Botswana’s public health facilities in resource-limited
settings.

Chapter 7 (Conclusions and Recommendations): this chapter summarizes the study
findings, and presents indications for future research. In addition, this chapter presents

the strengths, limitations and conclusions of the study.
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2 CHAPTERZ2: LITERATURE REVIEW

2.1 Introduction

The literature review provides an understanding of theoretical and scientific knowledge on a
topic of choice [165], [166]. A review of the current and related scholarly knowledge helps to
establish what is known and unknown about a topic of choice and the apparent knowledge gap
[167]. This chapter presents an analytical assessment of the scholarly literature through an
extensive review of the related research to attain more understanding of the acceptance and use
of EHRs by nurses. The selected literature is prearranged into key premises of developed
settings, international and local studies about Botswana to inform the scope of this study while

reflecting on the progressive nature of ICT.

2.2 Factors Influencing Acceptance and Use of EHRSs

Studies have indicated the following as factors effecting behavioural intentions:

1. Individual factors
2. Technological Factors

3. Organizational Factors
2.2.1 Individual Factors

Nurses’ Individual & Demographic Characteristics

Regarding nurses’ demographic characteristics, studies inferred that age, education level, years
of working experience and technology-related experience influenced nurses’ behavioural
intention to use EHRs [129], [130], [168]-[171].

Age has been assessed and identified to be a probable factor that influences behavioural
intentions [172]-[174] A study assessing the influence of nurses’ demographic and individual
attributes on the acceptance of IS in Canada found that age had an insignificant indirect effect
on behavioural intentions to use EHRs, or their attitudes towards EHRs [65]. Another study on
factors influencing EHR usage in Thailand found that gender and age were insignificant with

little or no influence as moderators of factors that affect behavioural intentions [128].
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Age and personal innovativeness: A study by Kummer et al posits that age substantially
influences image, qualitative, quantitative overload, and personal innovativeness [168].
Further, the study found that there is lower personal innovativeness as age increased. Also,
Kummer et al concluded that age does not affect subjective norm, while the effect of image
was significantly affected by age, as it was recorded to rise with age. Kummer et al also
highlighted that older nurses are more likely to suffer as more technical tasks increase
(quantitative overload). Lastly, older nurses are more likely to have inadequate technical skills

leading to qualitative overload.

Age and Social influence: Studies report increased pressure to adhere to social pressure among
nurses over the age of 40 [129], [130]. A study by Kummer et al reported that social influence
has a negative influence on behavioural intentions, which decreases with age [168]. This means
that older nurses use the system more independently, which is contrary to studies that suggest
that social influence increases with age. These findings were supported by Holtz and Krein
who also found that, contrary to most findings, younger nurses were exposed to increased social
influence [9]. Thus, it is attributed to younger nurses’ need to fit in while older nurses were

independent in their decision to adopt EHRs.

Regarding the relationship between age and resistance to change, a study by Khan et al
found that there is significantly higher resistance to change in older nurses in comparison to
younger nurses [175]. These findings were also supported by Khalifehsoltani and Gerami who
reported a decreased probability of older nurses being motivated to adopt EHRs compared to
younger nurses [176]. Khalifehsoltani and Gerami’s findings were cross-referenced with an
earlier study by Fitzgerald et al who reported the reluctance of elderly nurses in adopting EHRs
[177]. Supporting studies also found an increased resistance to change in older nurses
compared to younger nurses as a result of long-established practice [178], [179]. A study by
Bazile also reported that age had a statistically substantial influence on resistance to change.
The study reported that older nurses were less likely to adopt EHRs [180]. Lastly, Kummer et
al indicated that there is an increase in resistance to the use of EHRs with an increase in age
[168].

However, a study by Ifinedo in 2016 reported that age had insignificant moderating effects on
attitudes or behavioural intentions [65]. Another study emphasized that age has no moderating
effect, while self-efficacy and computer anxiety are involved [181]. In contrast, a study by

Holtz and Krein reported that age has a statistically significant effect, and reported that younger
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nurses had more efficacy than older nurses [9], revealing some inconsistencies in the findings

of different research studies.

The influence of age on performance expectancy and effort expectancy was also reported.
Studies have shown that age is substantially linked to effort expectancy, social influence, and
behavioural intentions, with nurses over the age of 40, reporting lesser effort expectancy and
more social influence [129], [130]. A study by Holtz and Krein reports that younger nurses
found it relatively easy to use EHRs [9]. This is contrary to studies that reported that age has
no effect on self-efficacy and computer anxiety [181]. To further compound the discrepancy,
Czaja et al reported that younger nurses had higher levels of self-efficacy compared to their
older counterparts. Furthermore, a study by Odom found that although age is not substantially
connected to perceived ease of use and attitude, older nurses are more likely to view EHRs as
‘not useful’ [171]. On the other hand, Aldrosari et al reported that age has a statistically
significant influence on perceived usefulness and perceived ease of use [182].

However, a study examining nurses’ behavioural intentions towards barcode medication
administration [169] found the negative effect of age on behavioural intentions and behavioural
use of EHRs. A study by Ifinedo reported did not find the moderating effects of age on the
connection between nurses’ perceived ease of use and attitudes as well as on nurses’ perceived
usefulness and attitudes towards 1S [65]. In general, the findings on the effect of age on the

behavioural intentions were inconsistent and contradictory.

Computer training is reported to have a significant influence on perceived usefulness and
perceived ease of use. A study by Aldosari et al reported that the strongest moderator of
perceived usefulness is training [182].

Out of the reviewed research papers that examined the effect of the level of education, nurses’
professional experience and nurses’ technology-based experience on behavioural intentions
[65], [123], [124], [183], [184], no study found any direct link between these proposed

influences and intent to use.

However, some studies established that level of education had a positive effect on the
association between perceived ease of use and perceived usefulness with attitude and
behavioural intentions. This connection proved to be more significant for nurses who were
more educated [65], [185], [186]. Contrary, Aldosari et al also stated that educational level had
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a significant correlation with perceived usefulness. However, Aldosari et al found an
insignificant influence on perceived ease of use [182]. Other studies also found that level of
education has a statistically insignificant influence on behavioural intentions, and this further

reveals some inconsistencies in research [15], [127], [187].

A study on the acceptance of sensor-based medication systems by nurses established that the
more professional experience the nurses have gained, the weaker the subjective norm,
indicating that the nurses’ years of practice had negative effects on the connection between
subjective norm and behavioural intentions [168]. In 2016, a study by Odom found that years
of practice are not substantially connected to perceived ease of use, perceived usefulness and
attitudes [171]. However, Ifinedo found that nurses’ professional experience had statistically
insignificant influence on behavioural intention to use EHRs or attitudes towards technology
[65]. A study assessing the factors that influence acceptance of EHRs in a hospital in Saudi
Arabia among nurses reported that years of experience had a statistically significant and
positive influence on perceived usefulness and perceived ease of use [182].

A study conducted on the analysis of factors affecting the acceptance and use of e-healthcare
systems in Thailand using UTAUT [128] found that IT knowledge and experience was
reported to have a statistically significant impact on behavioural intention to use e-healthcare
systems. Krueklai, Kiattisin, and Leelasantitham went on to suggest, that the probability of
nurses with more IT-based knowledge to use EHRs was high, as IT knowledge positively
influenced intent to use technology. Moreover, studies reported that computer knowledge has
a statistically significant moderating influence on perceived ease of use [188], [189] and
perceived usefulness [65], [190]. Kipturgo et al also reported that increased exposure to the use
of computers and EHR systems significantly influenced attitudes towards computerization
compared to a limited exposure [185]. Another study found that nurses with increased
technology usage experience exhibited a had more intent and actual use behaviour than those
with limited technology experience. As a result, nurses’ experience with technology use
influences the connection between the associated intent and use behaviour [187]. An
assessment of nurses with less technology experience compared to those who had previously
used technology found that nurses with experience in the application of technology had positive
attitudes towards EHRs and higher intent to use them. Furthermore, it was found that IT
experience had a moderating influence on the connection between social influence and

behavioural intentions [127]. Moreover, a study by Ifinedo reported that the effect of nurses’
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perceived usefulness’ on attitudes is moderated by computer knowledge. Ifinedo further reports
that the influence of perceived ease of use and attitudes of nurses is also moderated by
computer knowledge [65]. However, these findings contradicted the findings of a study by
Garland and Noyes who reported that IT experience was not a significant determinant of

positive attitudes towards the use of technology [191].

EHR Experience refers to the total amount of time elapsed using EHRs systems. Prior
experience with using information systems was found to be an important factor in determining
actual usage behaviour [136]. A study [192] suggested that system experience has an additional
influence on actual use through habit formation. The study in question also stated that system
experience helps empower the user, diminishing the effects of social influence on system use.
In addition, a study [193] argued that system experience can be used to determine a system
user’s knowledge of the system thus use. Moreover, previous studies [194], [195] found a
positive influence of system experience on a systems user’s performance while using an
information system for their job task. Lastly, a study [196] found that system users with more
system experience exhibit more confidence in their ability to use information systems

effectively.

In summary, only system-based experience was shown to have a direct relationship with actual
usage behaviour while all other studies revealed no connection or impact of education levels,
years of working experience and IT-based experience on either nurses’ behavioural intentions

or EHRs actual usage behaviour.

Nurses’ Traits

Research shows that nurses’ distinctive attributes significantly influence nurses intent to use of
EHRs [61], [168], [170], [197]-[199]. Studies that assessed personal innovativeness reported
that personal innovativeness positively affected facilitating conditions, perceived ease of use,
and nurses’ intention to use EHRs [61], [116], [168], [198], [200]-[202] In addition , a study
by [203] found that Pl had moderating effects on PEOU, result demonstrability, the subjective
norm as well as on perceived behavioural control. Furthermore, a study [204] indicated that an
increase in personal innovativeness in IT meant a higher effect on performance expectancy.
This study further established a positive influence of personal innovativeness on intention to
use, while rejecting the influences of personal innovativeness on effort expectancy, subjective

norm, and facilitating conditions.
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Trust was also reported to significantly influence behavioural intention. Nurses who were
found to have more trust were found to portray a significantly higher intention to use EHRSs.
As a result, nurses’ trust in the overall attributes and consistency of the EHR system plays an
important role, as this has been found to determine the behavioural intentions in terms EHRs
usage [197].

Self-Efficacy was also reported to be a factor affecting the behavioural intentions. Computer
Self-Efficacy addresses an person’s view and assessment of an individual’s own capacity to
use an EHR system [102]. Studies indicate that self-efficacy positively and directly influenced
intention to use EHRs [199], [205], [206]. It has also been reported that Self-efficacy has a
statistically significant effect on the connection between effort expectancy and intention to use
EHRs [23], [51].

The attitude was reported to significantly affect nurses’ behavioural intentions. Attitude can
be defined as a system user’s positive perception exhibited in connection with the potential use
of EHRs [71]. All studies reviewed reported that the probability of nurses who displayed
positive behaviours towards the potential use of EHRs systems was significantly higher than
nurses with negative perceptions towards the use of EHRs [54], [126]-[130], [189]. In addition,
another study stated that attitude is the most important and influential construct affecting
nurses’ behavioural intentions outside of the defined UTAUT concepts [207].

Studies reported that computer anxiety negatively impacted perceived usefulness and attitudes
towards use. In addition, anxiety was found to have an indirect negative influence on
behavioural intention to use technology [116], [205], [208]-[212]. Studies have also shown
that an increase in anxiety leads to a significant decrease in effort expectancy [211], [213].
Furthermore, it has also been reported that computer anxiety had a negative impact on PEOU
[212] moderated by experience [67], [94]. Other studies reported that anxiety influenced
nurses’ resistance to change [180], [214]-[216].

However, computer anxiety was reported to have no influence on behavioural intention [217].
Another study reported that technology anxiety negatively affects perceived usefulness
(performance expectancy) and attitude, but has no influence on perceived ease of use (effort

expectancy) [208], contradicting earlier studies that reported significant effects of anxiety on
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effort expectancy [213]. Similarly, a study by Lazuras and Dokou also reported that computer

anxiety is an insignificant predictor of behavioural intention [210].

Resistance to change (RC) has also been reported to have influence on nurses’ behavioural
intention. Resistance to Change refers to the characteristic of having difficulty in breaking out
of routine which is coupled with an emotional response to routine change [218]. However,
studies [202], [208] reported that RC had statistically insignificant effect on behavioural
intention to adopt EHRs. This is dissimilar to other studies that found that RC had statistically
significant but negative influence on intent to use EHRs [116], [219]. As a result, some research
studies link resistance to change with age, claiming that older nurses are less willing to adopt
EHRs compared to younger nurses [175]-[179]. A study on factors contributing to resistance
to change found that resistance to change is influenced by attitudes towards use, anxiety, and
perceived complexity. In addition, another study revealed relationships between computer self-
efficacy and anxiety, attitudes, and anxiety as well as a significant relationship between attitude
and perceived complexity[180]. Furthermore, studies also found a connection between
resistance to change and perceived threat. The perceived threat was found to have moderating
effects on resistance to change, explaining up to 29% of the variance in nurses’ resistance to
change. In addition, this study reported that resistance to change had negatively predicted
behavioural intentions and a significant but negative effect on both PEOU and PU [189], [208],
[217].

2.2.2 Technology

In the reviewed literature on the attributes of technology, as many as 23 studies indicated that
PE and EE are significant factors that directly influence behavioural intention to use EHRs and
actual behaviour [15], [22], [129], [131]-[133], [172], [174], [189], [220]-[222], [32], [223]-
[225], [50], [60], [61], [64], [124], [127], [128]. These studies indicate that intent is a function
of individual beliefs on how easy a technological system is to use (effort expectancy/perceived
ease of use) and how useful technology is to a user’s job description (performance expectancy/
perceived usefulness). This direct connection shows that nurses who regard EHRs as easy to
use (perceived ease of use) and those who regard EHRs as useful (perceived usefulness) are
more likely to use EHRs than those who regarded EHR systems as difficult to use and as ‘not

useful.’
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2.2.3 Organisational factors

Studies have examined and reported the potential influence of the organizational elements on
nurses’ intent and actual use behaviour [14], [21], [48], [52], [58], [59], [123], [124], [126],
[127], [128], [130]-[132], [168], [169], [188]. It has been reported that nurses’ behavioural
intention to use EHRs was higher when the organization provided or availed training and
support to nurses. In addition to organizational factors, nurses showed higher intent to use
EHRs when adequate IT support, resources and equipment were provided. This finding is
consistent with a study by Galani that reported that, IT support is helpful and able to solve most
problems if availed within close proximity [227]. This showed that organizational elements
(FC) made for an imperative factor that influences nurses’ intention and EHRs usage
behaviour. These studies also recorded high nurses’ intent to use when their peers aided,
persuaded, and encouraged one another to use EHRs, indicating that social influence was a

central  factor influencing nurses’ behavioural intention to use EHRs.

2.2.4 Comfort Levels

Studies show that nurses’ comfort levels with electronic health records usage is an important
factor to consider [228]-[230]. Individual, technological, and organizational factors were also
found to effect nurses’ comfort levels with the use of EHRs [127]. Although EHRs usage has
notable benefits [2] numerous studies [10]-[12] found EHRs underutilized in facilities where
there were reports of low intentions and discomforts with electronic health documents usage.
As a result, it is vital to comprehend nurses’ comfort levels with electronic health documents
usage to curb underutilization [231]. It is also imperative to explore nurses’ comfort levels with
EHRs usage to add to the limited empirical evidence available for more understanding on the
topic [232].

A study by Kossman reported that nurses were comfortable with EHRs usage as EHRs
enhanced nursing work, increased access to patient information and efficiency and improved
organization [232]. Pera, Kaur and Rao reported high EHRs utilization in a study that found
that 75% of the study participants were comfortable with EHRs usage [233] highlighting the
importance of level of comfort to EHRSs utilization. A study by Huryk found that age is a factor
influencing nurses’ attitudes and comfort with EHRs usage. Huryk went on to suggest that

nurses’ comfort levels influence overall satisfaction and system usage [234]. According to
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Miller et al. Abell et al., and Yontz, Zinn, and Schumacher, nurses’ comfort with EHRs usage

increases with adequate education and training [235], [236].

However, studies by Jasperson, Carter, and Zmud, O’Mahony et al., Colligan et al., and Pera,
Kaur, and Rao found that information systems were underutilized in facilities where low levels
of comfort with EHRs usage were recorded [190], [233], [237]. Huryk also reported that EHRs
slowness, hardware shortage, downtime and poor system design led to discomfort with EHRs
usage [234]. Huryk went on to insist that lack of/ inadequate training increases discomfort with
EHRs usage, leading to system underutilization. Kossman also found that EHRs hinders
nursing work, slows down nursing processes, decreases time with patients and limited

communication among nurses and doctors, leading to discomforts with EHRs usage [232].

2.2.5 Analysis

The intention of nurses’ to use EHRS is a complex topic that should be looked at from an
individual, social and technical perspective, rendering the implementation, adoption,
acceptance and use a non-linear progression as it is influenced by numerous factors [34], [238].
Intention to use EHRs by nurses has been found to be affected by individual, technological,
and organizational attributes. Individual attributes include the demographic attributes of nurses
using technology. The age attribute yielded conflicting results across the available literature,
indicating uncertainty regarding the direct/ and indirect effects of the connection of nurses and
their intention to use EHRs in healthcare facilities. These uncertainties can be clarified by the
rise in the personal and professional use of 1T-systems, driven by education, support and
training despite the age of the nurses [135], [137]. Routine and regular training of the nurses
on technology-based knowledge updates are more influential than age, hence nurses have been

found to be technologically competent regardless of their age [239].

Level of education as a factor influencing nurses’ experiences, comfort levels and behavioural
intention to use EHRs turned out to be a less popular factor among the five studies that were
reviewed. Therefore, current researchers [127] recommend that nurses’ level of education
should be explored further to determine whether the level of education influences, directly or
indirectly, the intention of nurses to use EHRs. Other studies found and reported that nurses’
work-related experience is a viable factor influencing their intention to use EHRs. A study by

Ibrahim found that subjective norms negatively affected nurses’ intention to use EHRS when
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reviewed in relation to the work-related experience [127]. The findings on the connection
between work-related experience and nurses’ behavioural intentions indicated that nurses with
more work-related experience exhibited higher levels of independence concerning system use
and were less susceptible to influence by their colleagues regarding system use. Inferences
could not be drawn as other reviewed studies contradicted these findings, reporting that
younger nurses were less susceptible to influence. As a result, the work-related experience
needs to be evaluated to validate it as a factor influencing intent to use EHR systems. Nurses
with added work-related experience tend to favour their experience over their colleagues’
opinions on EHRs because they have been exposed to EHR, and therefore they are acquainted

with the system functionalities, making them less susceptible to influence from colleagues.

However, personal innovativeness and computer self-efficacy as elements that influence
nurses’ behavioural intentions have emerged as the subject of regular studies. Studies have
shown that personal innovativeness directly and significantly influenced nurses’ perceived
usefulness, perceived ease of use and behavioural intentions, in a positive way. The study
outcomes also showed that personal innovativeness positively influenced organizational
support for EHRs use. Also, the study findings indicate that the probability of nurses with
higher personal innovativeness to use EHRs was higher as they regard EHRs as useful.
Moreover, computer self-efficacy was reported to have a statistically significant and positive
impact on nurses’ behavioural intention to use EHRs in healthcare settings. Nurses who are
confident in their ability to complete tasks using EHR systems tend to show increased
behavioural intention. However, conflicting outcomes were found, with other studies rejecting
the impact of personal innovativeness on facilitating conditions and effort expectancy, while
other studies reported the effects of personal innovativeness on effort expectancy and
facilitating conditions. Therefore, there is a need to further investigate the influence of personal

innovativeness on behavioural intentions.

Research reported that computer anxiety negatively affected effort expectancy, performance
expectancy and behavioural intention. Also, computer anxiety was found to affect resistance
to change. However, other studies reported that computer anxiety did not have a statistically
significant effect on behavioural intentions. Other studies reported that computer anxiety does
not affect effort expectancy, contradicting previous findings. Further examination of the
influence of computer anxiety on effort expectancy and behavioural intentions must be

conducted to validate the influence of this construct.
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It has also been reported that resistance to change is an element that effects behavioural
intention to use information systems in healthcare settings. The studies reported that resistance
to change influenced behavioural intentions negatively, such that an increase in nurses’
resistance to change resulted in a decrease in behavioural intention. However, other studies
contradicted these findings by reporting that resistance to change has no impact on behavioural
intention to use. To validate resistance to change as a factor influencing behavioural intention
to use, more research is needed to ascertain the impact of resistance to change on behavioural

intention.

Further review of the literature shows the quality and reliability of the EHRs were integral as
they were found to have a positive impact on nurses’ behavioural intentions. Nevertheless, no
conclusions can be drawn as only one study was evaluated. In addition, research suggested that
the probability of nurses with positive attitudes towards EHRS were portraying increased intent
to use EHRs were notably higher. Therefore, attitudes towards EHR usage were reported as a

strong determinant in nurses’ intention to use EHRS.

Nurses who believed that EHRs helped them to perform their jobs better, improved their
efficiency, is relatively easy to navigate through, and user-friendly, reportedly had increased
behavioural intentions. This indicates that performance expectancy and effort expectancy have
a substantial influence on behavioural intentions to use EHRs. It was also found that
organizational environmental attributes such as the subjective norm and facilitating conditions
have a significant influence on the EHRs use-based intentions. In addition, the studies also
found that there was a correlation between nurses’ perceptions and the opinions of their peers
on the use of EHRs and actual EHRs usage. Nurses who perceived their HER use as accepted
and preferred by their peers had increased intention to use. Furthermore, nurses who felt that
organizational training and support were available to assist them in using EHRs showed
increased intention to use EHRs. Similarly, nurses who believe that the organization has all the
necessary infrastructure or machinery needed to adequately access and operate EHR systems
tend to have a strong intention to use EHRs.

The review of the literature identified the following attributes that generally effect nurses’
behavioural intention to use EHRs:

1. the individual attributes of nurses using EHR

a. personal innovativeness

40



b. self-efficacy
c. attitudes
d. computer anxiety
e. resistance to change
2. attributes of technology
a. performance expectancy
b. effort expectancy
3. organizational environment
a. social influence

b. facilitating conditions

Nonetheless, it is worth noting that most of the reviewed literature was drawn from studies
based on the acute-care sector. This was also the case for another researcher, who found that
42.5% of the reviewed literature was derived from acute-care settings, compared to only 3.7%
of the literature, which was from studies based on home-care settings [127]. This is important
to ensure that the inconsistencies found are directly applicable to this study, and this highlights

the need for further research to clarify inconsistencies found in the available literature.
2.2.6 Inferences

The results derived from this research can help to shape the formation of informed strategies
and supportive approaches that can help stimulate nurses’ behavioural intentions to boost the
actual usage behaviour of EHRs [54], [116]. This can be facilitated by providing training that
takes into consideration nurses’ professional experience and knowledge, from novice training
to ‘tech-savvy’ users, and at all levels of professional experience. Training and equipping
nurses with technology-oriented skills can positively influence nurses’ intention to use EHRS
by improving their literacy levels and attitudes towards the use of EHRs [240]. Through
training and group interactions, nurses with higher self-efficacy and technological skills are
better able to use EHRs than those lagging behind as they were once inexperienced users and
understand first-hand the difficulties of dealing with EHR systems.

Nurses with higher personal innovativeness and self-efficacy should have input in the design
specifications and processes of EHRs as they can help design a system that addresses the
requirements and expectations of nurses. EHR systems are often designed by parties who do
not have clinical or practical healthcare experience, resulting in systems that do not fit the needs
and workflow of nurses [241]. Systems are more likely to be aligned with nurses’ expectations,
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needs and healthcare practices of nurses when they are involved in the design sages of EHRs
[158]. This can positively affect intent and actual usage behaviour by taking into consideration
personal innovativeness, self-efficacy, performance expectancy and effort expectancy.

Furthermore, healthcare centres should work to achieve an organizational culture that is driven
by the use of EHRs. This can be attained by formulating effective and well-functioning user
feedback channels that contribute to the development of user-driven EHRs systems. Nurses
should be trained before system implementation to facilitate adoption. Beyond system
implementation, nurses should be continuously trained to facilitate improvements in self-
efficacy [158]. Moreover, system IT support should also be availed to nurses in order to address

system issues and technology-based difficulties in a timely and efficient manner [21].

Table 4: Summary of Reviewed Literature

Study Year Factors influencing nurses’ intention to Factors with  Model
use insignificant
influence on
nurses’ Intention
[220] 2020  perceived ease of use, perceived usefulness TAM3

and Subject Norm

[221] 2022  performance expectancy, social influence, Effort Expectancy UTAUT
facilitating conditions, self-efficacy and user
satisfaction

[226] 2020  Social Influence, Attitude towards the Use Performance UTAUT
of Technology, Facilitating Conditions Expectancy and
Effort expectancy

[222] 2022  Performance Expectancy and Attitude effort expectancy, UTAUT

social influence,
and  facilitating
condition

(age, years of
experience,
professional role)

[223] 2020  Performance Expectancy, system operation  effort expectancy, UTAUT

experience social norms, & Dol
facilitating
conditions,  and
training
[174] 2021  performance expectancy and effort Social Influence  UTAUT
expectancy, (age)
[224] 2022  Performance Expectancy, Effort Top Management UTAUT
Expectancy, Social Influence and support

Facilitating Conditions
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[225] 2021  performance expectancy and attitude Facilitating UTAUT
conditions, Social
Influence, Effort
expectancy
[64] 2009  Performance Expectancy; Effort UTAUT
Expectancy; Social Influence; Facilitating
Conditions; Experiences; Voluntariness; IT
knowledge moderating Facilitating
conditions.
[15] 2012  Perceived Usefulness; Facilitating Age; Level of Chauand
Conditions; Compatibility; Subjective Norm  Education; Hu’s
Technology model of
Experience telemedi
cine &
TAM
[187] 2017  Perceived Behavioural Control; Normative Age; Level of TPB
Beliefs; Attitude Education;
Technology
Experience
[65] 2016  Perceived Usefulness; Perceived Ease of Age; Technology TAM
Use; Attitude; Computer knowledge; Level Experience;
of Education Working
Experience
[128] 2013 IT Knowledge, Performance Expectancy, Gender; Age UTAUT
Effort Expectancy, Social Influence,
Facilitating Conditions, moderated by
Experience and Voluntariness of use.
[168] 2013  Subjective Norm, Image, Experience, TAM 2
Demonstrability, Voluntariness, Perceived
Usefulness, Qualitative  Overload &
Quantitative Overload
[199] 2016  Perceived Usefulness; Computer self- TAM &
efficacy, Subjective Norm; Attitude TPB
[242] 2012  Perceived Usefulness; Facilitating
Conditions; Compatibility; Subjective Norm
[198] 2015  Optimism; Innovativeness; Insecurity; UTAUT
Discomfort; Computer Self-efficacy; Work
experience; Facilitating Conditions; Social
Influence; Attitude; Perceived Ease of Use;
and Perceived Usefulness
[169] 2015 Age; Teamwork within hospital unit; TAM
Perceived Usefulness
[61] 2011  Age; Teamwork within hospital unit; TAM &
Perceived Usefulness TPB
[50] 2014  Performance Expectancy; Effort Expectancy; UTAUT
Social Influence; Facilitating Conditions
[170] 2016  Prior Experience TAM3 &
Theory
Behavio
ur
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[243] 2013  Performance Expectancy; Effort Expectancy; ADAPT
Social Influence ED
UTAUT
[129] 2013  Performance Expectancy; Effort Expectancy; UTAUT
Facilitating Conditions; Social Influence;
Gender; Age
[187] 2012  Perceived Behavioural Control; Normative TPB
Beliefs; Attitude
[244] 2011  Attitude; Subjective Norm; Perceived DTPB
Behavioural Control
[245] 2011  Years working in the hospital; Social TAM
Influence; Perceived Usefulness; Perceived
Ease of Use; Attitude
[60] 2012  Facilitating  Conditions;  Compatibility; TAM&
Perceived Usefulness Hu’s
model of
telemedi
cine
[54] 2014  Compatibility; Trust; Perceived Usefulness; TRA
Attitude; Social Influence
[246] 2012  Perceived Ease of Use; Relevance; TAM
Subjective Norm
[65] 2016  Perceived Usefulness; Perceived Ease of TAM
Use; Attitude; Computer knowledge; Level
of Education
[141] 2016  Performance Expectancy; Attitude UTAUT
[197] 2014  Social Influence; Trust MODIFI
ED
UTAUT

2.3 Conclusion

In summary, the literature review identified influences that effect nurses’ behavioural intention

to use EHRs as: Attributes of nurses using EHRs (attitude, age, personal experience, IT

experience, level of education, self-efficacy, computer anxiety and personal innovativeness),

attributes of technology (effort expectancy and performance expectancy) and attributes of

the organizational environment (social influence and facilitating conditions). However, since

this literature review identified some inconsistencies in the impact of individual, technological,

and organizational factors on nurses’ behavioural intention, uncertainties arise as to whether

these inconclusive findings can be applied to the acceptance and use of EHRSs in resource-

limited settings in Botswana.

2.4 Theoretical Model
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Nurses use the majority of their time attending to patients than with their colleagues, so nurses
must use EHRs to achieve an enhanced quality of care for their patients [159]. The quality of
nursing care delivered to a patient by a nurse is directly affected and determined by EHRs usage
as it enables nurses to retrieve timely, complete, and accurate patient information to facilitate

accurate decision-making in patient care [247].

The Modified Unified Theory of Acceptance and Use of Technology (Modified UTAUT)
model was adapted to examine nurses’ acceptance and use of EHRS in resource-limited public
health facilities in Botswana through the examination of influences that effect nurses’
behavioural intentions. The Modified UTAUT was developed by K. B. Shiferaw and E. A.
Mehari [23] as an extension of the UTAUT model [68] which was advanced by Venkatesh and
affiliates as a theoretical advancement over its predecessors; acceptance and diffusion theories
and models [100]. The Modified UTAUT Model theorizes that performance expectancy, effort
expectancy, self-efficacy, attitude towards behaviour, social influence, and facilitating
conditions have a significant and direct effect on behavioural intention and actual use.
However, the modified UTAUT does not take into consideration age, professional experience,
IT experience, level of education, or any other moderating factors in comparison with the
original UTAUT model. By studying and analysing these variables in a real-life setting,

investigators and practitioners will be able to determine an individual’s intent [248].

Definitions of behavioural intention, individual, technological, and organizational attributes as
utilized in the UTAUT model to determine behavioural intention to use:

Behavioural Intention: This is the amount of effort that a potential system user is willing to
apply to successfully bring about an intended and desired behavioural goal [71]. This research
regards behavioural intention as the result parameter deduced from nurses as their intention to
use EHRs in Botswana’s public health facilities in resource-limited setting.

Individual components: are individual nurses’ personal attributes and attitudes towards the
use of technology. Personal attitudes are unique to an individual and may be favourable or
unfavourable as perceptions of the potential results of carrying out a behaviour [71].
Technological components: in the Modified UTAUT, technological components involve
performance expectancy and effort expectancy. Performance expectancy is an person’s
discernment of how the information system will help them to do their job better, while effort

expectancy is how easy the individual system user perceives the system to be [68].
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Organizational components of Modified UTAUT involve:

a. Social influence (Social Norm)- Normative and role beliefs create social norms in
people over time. Normative beliefs have to do with how an individual accepts and
absorbs the behavioural opinion of their social group [66]. However, role beliefs
encompass the degree to which an individual system user supposes that someone in
their set of qualities should or should not perform a learnt behaviour.

b. Facilitating Conditions-“Facilitating conditions are defined as the degree to which an
individual believes that organizational and technical infrastructure exists to support the

use of a given system” [113].

To address the identified shortcomings and inconsistencies, other influences such as age,

gender, personal innovativeness, IT experience, professional experience, job characteristics,

job position, habit, system compatibility, and organizational support could be integrated into

the proposed research model to improve understanding about the acceptance and use of

technological systems by nurses in their practice. Reports with a similar approach and design

to this study are needed to increase understanding in this area [65].

In this study, three revisions were made to the Modified UTAUT model as shown in figure 7

below.

1)

2)

Firstly, resistance to change (RC) was added as a fourth predictive factor that influences
behavioural intention. This addition to the modified UTAUT model was premised on the
literature review conducted. The review of the literature involved an examination of the
influences of acceptance and use of EHRs in healthcare facilities. From the literature
review, RC was reported to have a negative but significant influence on behavioural
intention, while other studies reported that resistance to change has an insignificant
influence. As a result, since these findings are inconclusive and the available literature on
rural settings was limited, resistance to change was added as a fourth factor influencing the
acceptance and use of EHRs in Botswana’s public health facilities in resource-limited
setting.

The second modification was the addition of age, professional experience, IT experience,
level of education, personal innovativeness, and computer anxiety as factors with
moderating effects on the relationships of the proposed influences that have been found to
impact the acceptance and use of EHRSs in Botswana’s public health facilities in resource-

limited settings by nurses.
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i.  This study proposes the addition of age as a factor moderating the relationships

between:

a)

resistance to change and behavioural intention

The rationale for adding the moderating effects age on the relationship between

resistance to change and attitude is based on studies that found that RC changes with

age. These studies noted that youthful nurses are more open to adopting EHRS in

comparison to older nurses [175]-[180]. Most studies on resistance to use do not take

into consideration the effects of any moderating factors, hence the need to explore the
relationship between age and resistance to use [116], [202], [208], [217], [249].

b)

d)

effort expectancy and attitude

The literature review revealed that nurses above 40 show less effort expectancy
compared to their younger counterparts [129], [130]. However, a study by [171]
found no connection between perceived ease of use, attitude and age, hence
conflicting findings were uncovered.

social influence and behavioural intention

More social influence was reported amongst nurses above the age of 40 compared
to their younger counterparts [129], [130]. However, a study [168] found that age
does not influence subjective norms, hence the findings are inconclusive.

personal innovativeness and behavioural intention

The rationale for this addition is based on studies that reported lower personal
innovativeness as age increases [168]. This connection has limited literature
attached to it, prompting further research into this relationship.

Performance expectancy and attitude

The rationale for adding age as a factor that mitigates the link between performance
expectancy and attitude was informed by the literature review. Studies found that
older nurses are more likely to regard EHRs as ‘not useful’[171] while other studies
found a significant influence of age on performance expectancy[182], hence some
conflicting findings were identified from the review of related literature.

Numerous studies reported that age is a significant causal factor of acceptance and use
of technology as a moderating construct [129], [185], [250], [251] while other

researchers found that age has no impact on behavioural intention. Therefore, the

results are inconclusive and cannot be readily applied to this study [15], [65], [127],
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[128], [168], [185], [187]. These inconsistencies prompt further research into age and
its moderating effects on intention to use.

In the case of the proposed moderators, it was also found that the level of education
has a substantial effect on the relationships between effort expectancy, performance
expectancy, and attitude towards use, as reported in the literature review [65], [185].
Because there is limited literature on the influence of level of education as a moderating
factor on the relationships between effort expectancy, performance expectancy and
attitude towards use as opposed to the direct connection to behavioural intention, level
of education was included as a second moderating factor to examine its influence on
the following relationships:
a. Effort expectancy and attitude towards use

b. Performance expectance and attitude towards use.

Inconsistencies have also been identified as several studies found that the level of
education has significant moderating effects [251], while other studies found that level of

education has no significant influence towards behavioural intention [65], [127], [187].

The findings on professional experience were inconclusive as studies reported that
professional experience had negative but significant effects on social influence.
However, other studies found that professional experience has no significant influence
on attitudes [65], [185], [252].

The rationale for adding IT Experience is premised on the outcomes of the review of
the literature. Most studies reported that computer knowledge had a significant
influence as a moderator of connections between perceived usefulness, perceived ease
of use and attitude towards IS [65], [185], [189], [251]. This study proposes IT
experience as a moderator between the following relationships:

a) Effort expectancy and attitude towards use

b) Performance expectancy and attitude towards use

The findings of the review of literature informed the addition of personal
innovativeness as both a moderating factor and a factor directly influencing

behavioural intention to use. Studies reported that personal innovativeness has a
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substantial, positive and direct impact on nurses’ behavioural intention and a
moderating effect on facilitating conditions and effort expectancy (perceived ease of
use). As a result of the inconsistencies identified, and the limited literature available,
personal innovativeness was included as a predictor thus:

a) Personal innovativeness and behavioural intention

b) Personal innovativeness as a determinant of effort expectancy

c) Personal innovativeness as a determinant of facilitating conditions

vi.  The sixth addition to the proposed model is computer anxiety as a determinant of
behavioural intention, effort expectancy and resistance to change. This addition was
informed by the literature review. The findings of the review of the literature reported
that an surge in computer anxiety results in a decline in effort expectancy. It has also
been reported that behavioural intention, performance expectancy and attitude are
negatively affected by an increase in computer anxiety. However, some inconsistencies
were identified as other studies reported no impact of computer anxiety on behavioural
intention, while other studies reported no effects of computer anxiety on perceived ease
of use. Computer anxiety was selected in this study as an additional construct to the
proposed model because the literature proposes that computer anxiety is a reliable
causal factor of computer usage in both personal and professional settings [180], [253]
and to address some inconsistencies identified in the review of the literature. The
following relationships were proposed for this study to find the influence of:

a) Computer anxiety on resistance to change
b) Computer anxiety on behavioural intention
c) Computer anxiety on effort expectancy

2.5 Hypotheses

This study’s proposed hypotheses are:

1. Personal innovativeness, computer anxiety, social influence, resistance to change,
computer self-efficacy, performance expectancy and attitude are directly correlated to
nurses’ behavioural intentions to use EHRS.

2. Effort expectancy, computer self-efficacy, facilitating conditions and behavioural
intentions were hypothesized to directly determine actual use behaviour.
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Age, professional experience, IT experience, level of education, effort expectancy,

computer self-efficacy, computer anxiety and personal innovativeness have an indirect

effect on behavioural intention.

Table 5 : Research Hypotheses

the effects will be stronger for more educated nurses

Hypothesis Relationship

H1: Performance Expectancy will have a positive influence on Behavioural | PE—BI
Intention

H1a: Performance Expectancy will have a positive influence on attitude towards | PE—>ATT

use

H1b: Performance expectancy will be moderated by level of education such that | PEXLOE—»ATT

H1c: Performance expectancy will be moderated by IT experience, such that the

effects will be stronger for more computer savvy-nurses.

PE*ITEXp—»

ATT

the effects will be stronger for older nurses

H1d: Performance expectancy will be moderated by professional experience, | PE*PEX —» ATT
such that the effects will be stronger for nurses with more professional

experience

H1e: Performance expectancy will be moderated by age, such that the effects | PEXAGE—ATT
will be stronger for older nurses.

H2: Effort Expectancy will have a positive influence on Behavioural Intention | EE—BI

to use

H2a: Effort Expectancy will have a positive influence on attitude towards | EE—»ATT
behaviour

H2b: Effort Expectancy will have a positive influence on the actual use EE —» AU
H2c: Effort expectancy will be moderated by level of education, such that the | EE*LOE—>ATT
effects will be stronger for more educated nurses

H2d: Effort expectancy will be moderated by IT experience, such that the effects | EE*ITEXp—ATT
will be stronger for more computer savvy-nurses

H2e: Effort expectancy will be moderated by age, such that the effects will be | EEXAGE—>ATT
stronger for older nurses

H3: Social Influence will have a positive influence behavioural intention to use | SI — Bl

EHRs

H3a: Social Influence will have a positive influence on attitude towards | SI—>ATT
behaviour

H3b: Social influence will be moderated by Professional Experience, such that | SI*PEX—»ATT
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H3c: Social influence will be moderated by age, such that the effects will be | SI*AGE—> BI
stronger for older nurses

H4: Facilitating Conditions will have a positive influence on the actual use FC—» AU
H5: Personal innovativeness will have a positive influence on Behavioural | PI —» BI
Intention

H5a: Personal innovativeness will have a positive influence on effort expectancy | PI —» EE
H5b: Personal innovativeness will have a positive influence on facilitating | PI—> FC

conditions

Hb5c: Personal innovativeness will be moderated by age, such that the effects will

be stronger for older nurses.

PI* AGE—> BI

H6: Resistance to change will have a negative influence on nurses’ behavioural

intention to use

RC — BI

H6a: Resistance to change will be moderated by age, such that the effects will

be stronger for older nurses.

RC* AGE—> BI

H7: Behavioural intention will be negatively influenced by computer anxiety

CA- —» BI

H7a: Resistance to change will be positively influenced by computer anxiety CA—» RC
H7b: Effort expectancy will be negatively influenced by computer anxiety CA-—EE
H8: Self-Efficacy will have a positive influence on the actual use SE — »AU
H8a: Self-Efficacy will have a negative influence on nurses” Computer Anxiety | SE —»CA
H8b: Self-Efficacy will have positive influence on Effort Expectancy SE—»>EE

H9: Attitude towards behaviour will have a positive influence on Behavioural | ATT—» Bl
Intention

H10: Behavioural Intention will have a positive influence on nurses’ | Bl —»AU

Actual Use

H10a: EHRs Experience will positively and directly influence Actual Use

BI*EHRExp—>AU
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Figure 7: Proposed Additions
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3 CHAPTER 3: RESEARCH METHODOLOGY

3.1 Introduction

This chapter presents the basic guidelines and systematic order of undertakings implored to
address the research objectives and hypotheses. Also, this chapter seeks to explain the selection
of research methodology that outlines how data was collected and analysed. Lastly, this chapter
unveils the research design, target population, sample, research instrument, data collection

process, data analysis and ethical considerations for this study.

3.2 Research Design

Research is a methodical advancement of investigation that encompasses data collection,
analysis, interpretation and the results obtained that can be used to either prove or disprove
existing knowledge [254]. Methodical, therefore, implies a formal investigation guided by
scientific methods that can be replicated under specific variables to obtain similar results [255].
However, a research methodology is defined as a compilation of approaches and processes

used to undertake a study within a defined paradigm [256], [257].

According to a study by Rindfleisch et al, research can be categorized as cross-sectional or
longitudinal survey research [258]. This study utilizes a cross-sectional survey design [259]-
[261], and data were collected from nurses in resource-limited settings at a single chosen point
[262], [263] as opposed to recurrently over time. This study combines the quantitative and
qualitative methods through the use of close-ended questions and an open-ended question in
the same research questionnaire. Thus, this study utilizes a convergent mixed-methods design,
collecting the quantitative and qualitative data at the same time to answer the research questions
[264], [265]. This study proposes the use of the modified UTAUT model [23] as well as
additional variables influencing acceptance and use of information systems as divulged by the
literature review conducted to better understand factors influencing nurses’ acceptance and use

of EHRs in resource-limited settings.
3.2.1 Quantitative Data

This study gathered quantitative data by making use of close-ended questions used closed-
ended questions. Quantitative data was gathered on nurses’ demographic and work-related

attributes, EHRs use status, and on experiences with software and hardware use. In addition,
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nurses were assessed with standard questions on prior experience with EHRs use, EHRs current
use and frequency of use, reasons for EHRs use, barriers to EHRS use, and nurses’ comfort
levels with EHRs usage. A quantitative technique was used to analyse the research findings.
Statistical Packages for Social Science (SPSS 26) software was used to analyze the collected
data, making use of coded entries. The data was coded, checked for errors, and analysed. The
data was analysed using descriptive statistics, mainly by frequencies, mean and correlation
coefficient. In addition, a multiple regression analysis was conducted to find factors affecting
nurses’ acceptance and EHRs usage in resource-limited settings. The outcomes of the multiple

regression analysis also detailed the resultant model and its explanatory power.

3.2.2 Qualitative Data

This study also used an open-ended question in the same research instrument to collect
qualitative data. Open-ended questions help to avoid the bias that occurs from suggesting
responses [266]. Unlike close-ended questions which limit the respondents to a set of options
availed in the questionnaire, open-ended questions allow participants to freely articulate their
views inviting elaborated responses to gain more clarity [267]. The open-ended question on
why participants felt comfort or discomfort with the use of EHRs was aimed at gaining more
understanding of nurses’ comfort levels with the use of EHRs (complementarity and

expansion) [268].

This data was analysed using NVivo 12 qualitative data software to conduct inductive content
analysis. As a result, groups emerged from the gathered infomation without using theory-based
classification matrices [269]. This process involved carefully reading the open-ended responses
and taking notes to outline key phrases and allow for the formulation of categories [270]. These
categories were combined taking into account their close relationship, formulating more
generalized categories [270]. The replication of the emergent categories signified data
saturation and this was also used to verify data completeness and comprehensiveness, paving
a way for the final stage of abstraction [269]. The broader categories that emerged were
structured into principal categories in the data abstraction stage [127], [269], [271]. The
outcomes of the analysis were presented in tables for easy viewing to facilitate easy data

discussion.
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3.3 Research Paradigm

Research may either be categorized as positivism, interpretive or critical paradigms
depending on the basis for assumptions [272]. Positivism refers to studies that deal with social
reality through observation and reason basing assumptions on observable facts [273]. This
paradigm is based on the supposition that substances exist autonomous of humans and happen
naturally [274]. Also, this paradigm helps positivist researchers to establish the connection of
the independent variable to the dependent by causal extrapolations [275]. However, scholarly
critics condemn positivism highlighting that while positivism is ideal for studying natural
phenomena, they further posit that the positivist approaches are not ideal for studying social
occurrences [276]. Lastly, a study posited that the positivism paradigm is not ideal for use in
social research projects as it could be impossible to measure phenomena related to behavioural
intentions, attitudes and human thought as these concepts cannot be measured with sense

experience or without substantiation [273], [277].

However, interpretivism was developed to address the over-dominance of positivism [278],
and to dismiss the perception that there is a single demonstrable truth that is independent of our
senses [272]. Instead, interpretivism attempts to study social occurrences through multiple
composite realities, while considering multiple viewpoints for a more holistic approach [279].
The aim of interpretivism is to understand the different ways of seeing and experiencing the
world in different contexts leading to human behaviour[273], [280]. By creating opportunities
to experience the context directly, the interpretive approach facilitates empathetic
understanding of how particular values and norms influence perceptions and behaviours [272].
One advantage of using interpretivist methods of research is that the responses are valid and
close to the truth [273]. The objective of interpretivism is to appreciate the individual human
experiences and to isolate reasons for their behaviour in their natural environment using
nonscientific, flexible and informal methods using non-representative sample techniques [275],
[281]-[283]. However, interpretivism was not chosen for this study because of its weakness in

yielding theories that are not generalizable [279].

The critical paradigm posits and recognizes the influence of cultural, political, ethnic, gender
and religious elements in modelling a functional social system [272]. In addition, the critical
paradigm is known for its ability to understand society, and to influence or make
transformations in society [284]. Although both positivism and interpretivism are integral to

research, neither approach resolves to transform society [285]. While positivists and
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interpretivists merely produce knowledge about society as it subsists, critical paradigm aims to
analytically address principles, viewpoints and actions that limit behaviour in society to make
some societal transformations [285]-[287]. Although the critical paradigm allows for multiple
viewpoints, yields multiple results, and recognizes factors influencing social system formation,
it is not easy to discern these transformations as outcomes of action may take considerable time

for reflection in reality [273].

In accordance with Lather and St Pierre [288], this study associates mixed-methods studies
with positivism [289]. This position is supported by McGregor and Murnane who also
advanced that, positivism can be used for both quantitative and qualitative studies [281]. This
study is consistent with the positivist paradigm approach as it seeks to create knowledge using
a scientific approach to research (sampling, data collection and analysis) while considering
reliability and validity [281]. As a result, this study adopted the positivism paradigm to
ascertain, understand, and assess elements that effect nurses’ acceptance and use and to explore
nurses’ perceptions and intent to use EHRs in resource-limited settings. This choice was also

based on similar studies that used the positivist paradigm [290]-[292].

3.4 Target Population

The target population was primarily made up of healthcare practitioners employed in rural
public health facilities (clinics and health posts) across District Health Management Teams in
Botswana. Healthcare practitioners were considered to be eligible to take part in this
investigation if they met the following criteria at the time of participation:
i.) Legally accredited and currently practising in Botswana’s public health facilities in
limited-resource setting;
ii.) employed on a fixed-term contract, part-time or as full-time employees in
Botswana’s public health facilities in limited-resource setting;
iii.)  either worked with or familiar with electronic health records;
iv.)  if they were found to be part in the delivery nursing care to patients in Botswana’s

public health facilities in limited-resource setting.

Using the above-mentioned selection criteria, healthcare practitioners who met the selection
criteria above were deemed eligible to take part in this study; Registered Nurses
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(senior/principal/chief), Mid-Wives, Healthcare assistants, Nursing Officers (I and II),
Ophthalmic Nurses, Medical Officers, Pharmacy Technicians, Health Information Officers and
Health Education Officers.

Sample

Sampling involves the selection of a segment that represents a whole [293]. This study used a
mixed sampling design, involving both the quantitative and qualitative data gathered from the
same respondents at the same time. The mixed sampling design utilized in this study was a
Concurrent Design using Identical Samples [294]. Sampling approaches are devised to
generate information-rich cases in order to better understand the topic under study [295]. For
this reason, convenience sampling was adopted for this [296], taking the various departments
and service delivery points into consideration to gather the information that best reflects
healthcare workers’ perceptions of EHRs. Convenience sampling is a non-probability sampling
in which participants are selected based on meeting set criteria such as easy access to
participants, participants’ geographical predisposition, participants’ availability at the time the
study is conducted, and their willingness to take part [297]. This form of sampling was selected

for its simplicity and ease, economic nature and the time constraints involved.

Hill recommends a 10% margin of error as a rule of thumb and hints that the money and time
invested in obtaining a margin of error of less than 4% are not worth the compromise [298].
The sample size of this investigation was calculated using a priori sample size calculator for
multiple regression with a probability level of 0.05, 14 determinants, anticipated effect size of
0.15 and a desired statistical power level of 0.8. The sample size of this study was calculated
to be a minimum of 135 healthcare workers. This is also in line with other related works with

sample sizes of 156 [127] and 129 participants respectively [164].

Resource-Limited Setting

A healthcare facility in resource-limited settings is characterized by fewer trained personnel,
less developed infrastructure, and limited access to medication, equipment, supplies and
devices [299]-[302]. That is, healthcare facilities in limited-resource settings have limited
financial, technical and organizational resources [303]. A study by Love insisted that a

healthcare facility in limited-resource setting is characterized by 100 or fewer beds or has 4000

57



or fewer admissions [164]. Moreover, resource-limited settings are usually characterized by a
population of less than 10000 inhabitants [304], [305].

This definition which includes either bed count or population size was adopted for the purpose
of this study. In addition, resource-limited facilities resource limited settings covered all health
posts. The World Health Organization defines health posts as health environments with low
bed count and limited curative and preventative care resources [306]. As a result, this study
considered all health posts as healthcare facilities in resource-limited settings. This study was
conducted across Greater Mahalapye, Serowe, Palapye, Kgatleng, Kweneng, Southern, Greater
Francistown and Greater Selibe-Phikwe District Health Management Teams in the following

facilities:

Table 6:Health facilities where the study was conducted

DHMT VILLAGE POPULATION FACILITY
GREATER Ramokgonami 4486 Ramokgonami Health Post
MAHALAPYE Chadibe 2973 Chadibe Clinic
[307] [308] Shoshong 9678 Shoshong Clinic
Shoshong 9678 Sheleketla clinic
Ikongwe 533 Ikongwe Health Post
Mosolotshane 2017 Mosolotshane Health Post
Mmutane 854 Mmutane Health Post
Bonwapitse 635 Bonwapitse Health Post
Kalamare 2196 Kalamare Clinic
Tewane 459 Tewane Health Post
Maape 1319 Maape Health Post
Pilikwe 1282 Pilikwe Health Post
Mokobeng 2535 Mokobeng Health post
Ngwapa 487 Ngwapa Health Post
Moshopha 1373 Moshopha Health Post
Matlhako 752 Matlhako Health Post
Letoreng Under 500 Letoreng Health Post
Mhalapitsa 1019 Mhalapitsa Health Post
Sefhare 4602 Sefhare Primary Hospital
Machaneng 2537 Machaneng Health Post
SEROWE[309] Mogorosi 2716 Mogorosi Health Post
[308] Thabala 2429 Thabala Clinic
Moiyabana 3571 Moiyabana Clinic
Motshegaletau 958 Russle May Clinic
Mabeleapodi 2247 Mabeleapodi Clinic
Mmashoro 2834 Mmashoro Clinic
Paje 2507 Paje Health Post
PALAPYE Lecheng 3344 Lecheng Health Post
[309][308] Malaka 1044 Malaka Health Post
Matlhakola 996 Matlhakola Health Post
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KGATLENG Morwa 3566 Morwa Clinic

[308], [310] Bokaa 5680 Bokaa Clinic
Pilane 1795 Pilane Helath Post
Artesia 2365 Artesia Clinic
KWENENG [311] Kgope 507 Kgope Health Post
Lentsweletau 4916 Lentsweletau Clinic
Mmatseta 513 Mmatseta Health Post
SOUTHERN Moshana 1512 Moshana Health Post
(KANYE) [308] Selokolela 1610 Selokolela Health Post
Lotlhakane East 4828 Lotlhakane East Clinic
GREATER Shashe Mooke 3380 Shashe Mooke Health Post
FRANCISTOWN Tlhalogang Tlhalogang Health Post
[308] Jamataka 650 Jamataka Health Post
Makobo 1268 Makobo Health Post
Natale 1288 Natale Health Post
Mandunyane 3589 Mandunyane Health Post
Shashe/ Semotswane 3136 ShasheBridge Health Post
Shashe Station 3380 Shashe Station Health Post
Borolong 5184 Borolong Health Post
Manyanda Manyanda Health Post
Tati-Siding 8112 Tati-Siding Clinic
Mathangwane 5075 Mathangwane Clinic
GREATER Mmadinare 10086 Mmadinare
SELIBE Manga 10086 Manga Clinic
PHIKWE [308] Sefhophe 6062 Sefhophe Clinic

3.5 Research Instrument

This study used a questionnaire adapted from a study by Ibrahim [127] to collect research data
from nurses (respondents) in Botswana’s public health facilities in resource-limited. Additions
were made to this questionnaire to include questions on the influence of the proposed additions
as per the literature review conducted. Before participating, nurses were presented with a
detailed verbal description of the study, followed by an information sheet containing details
about the study and an informed consent form to sign upon agreeing to participate. This
information sheet entails a detailed description of the study background, an invitation to take
part in the survey, a description of how the participants were selected and the possible
advantages and risks of taking part in this survey. In addition, the information sheet also
included confidentiality (data integrity), voluntary participation, withdrawal rights, how the
data collected will be used, and contact information of the research team based on Dillman et

al.”s method [312], [313]. The first section of the questionnaire collects data on participants’
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current position, name of their health facility and its corresponding DHMT. This section also
entails questions on participants’ gender, age, education, employment status, work experience
and prior experience with computing hardware and software use. Lastly, Section A of the
questionnaire entails questions on nurses’ prior experience with EHRs usage, EHRs current
use, EHRs usage frequency, reasons on why nurses use EHRs, barriers to EHRs usage and on
nurses’ comfort levels with EHRs usage. Section B of the questionnaire entails questions on

the main study variables as adapted from other previous UTAUT-based studies.

This study chose a survey questionnaire utilizing is a five-point Likert scale to measure the
main study variables varying from (1) Strongly Agree to (5) Strongly Disagree [314]. To
respond or provide an answer to a Likert scale questionnaire, a respondent indicates how much
they agree with a given statement. Likert scale was chosen as they are the most common means
of collecting data on information technology in rural healthcare settings [163]. Negatively
worded items were also included in the questionnaire to act as a cognitive bump aimed at
minimizing response bias [315]. The five-point Likert scale was selected as it is common and
simple to understand and use in surveys, allows participants choices without overwhelming

them, and produces reliable quantitative data that can be easily analysed [316], [317].
3.6 Main Study Variables
3.6.1 Validity

The validity of a research instrument refers to the correctness and relevance of the
conclusions drawn from the research results [318]. The selected research material must be
directly relevant to addressing the identified research gaps for the data collection instrument to
be considered valid. This study used and extended the UTAUT research instrument adapted
from Ibrahim (2019) [127] based on empirical evidence on the influences impacting the
acceptance and use of information systems. To validate the research instrument, detect, and
correct errors beforehand, a pilot questionnaire was administered to a selected group of
participants with dynamics similar to the intended participants on the field. This was done to
determine if there were any recurring mistakes or potential problems. It is important to conduct
a pilot study to establish a preliminary test of the set hypotheses leading to more accurate
hypotheses in the main investigation. In addition, a pilot study can provide alternate methods,
viewpoints, and suggestions that may not have been considered before piloting the study.
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The selected group of participating nurses were requested to review the questionnaire and
complete a questionnaire validation tool (Appendix B). The questionnaire validation tool
measured the questionnaire in terms of clarity, wordiness, negative wording, overlapping
responses, balance, use of jargon, appropriateness of listed responses, use of technical
language, application to praxis and relationship to the problem. This tool was anchored on a
scale ranging from Not Acceptable (1), Below Expectations (2), Meets Expectations (3) and
Exceed Expectations (4). In addition, the questionnaire validation tool measured constructs
performance expectancy, effort expectancy, social influence, facilitating conditions, self-
efficacy, attitude towards use, personal innovativeness, resistance to change, computer anxiety,
behavioural intention, and actual use on the same scale. Using the scores from this pilot study,
the Content Validity Index (CVI) for each main study variable was calculated [127] [319].
This study recorded a good content validity index (Content Validity Index > 0.83) per main
study variable measured, demonstrating that the items addressed the facets of the concepts of
the research as shown in Table 7. The recorded average score (Content Validity Index > 0.94)
meets the recommended minimum score in acceptable CVI scores on six experts (Content
Validity Index > 0.83) [320].

Table 7:Questionnaire Validation Tool: Content Validity Index

Measure of Construct: Attitude 1-4 0.83333333

Measure of Construct: Personal Innovation 1-4 0.83333333

Item Description N  Range Content Validity Index
Clarity 6 1-4 1
Wordiness 6 1-4 0.83333333
Negative Wording 6 1-4 0.83333333
Overlapping Responses 6 1-4 0.83333333
Balance 6 1-4 1
Use of Jargon 6 1-4 0.83333333
Appropriateness of Responses Listed 6 1-4 0.83333333
Use of Technical Language 6 1-4 1
Application to Praxis 6 1-4 1
Relationship to Problem 6 1-4 1
Measure of Construct: (Performance Expectancy) 6 1-4 1
Measure of Construct: (Effort Expectancy) 6 1-4 1
Measure of Construct: Social Influence 6 1-4 0.83333333
Measure of Construct: Facilitating Conditions 6 1-4 1
Measure of Construct: Self Efficacy 6 1-4 1

6

6

6

Measure of Construct: Resistance to change 1-4 1
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Measure of Construct: Computer Anxiety 6 1-4 1

Measure of Construct: Behavioural Intention 6 1-4 1

Measure of Construct: Actual Use 6 1-4 1
0.93650794

3.7 Data Collection and Analysis

The entire data collection process, which involved sending and receiving questionnaires, and
making follow-ups, was conducted and completed over a period of approximately eight (8)
months. Ethical considerations were duly observed before administering the research
instrument. Prior to participating in this study, potential respondents were presented with a
brief introduction to the study and research permit approvals from the Ministry of Health and
the District Health Management Teams. This was followed by informed consent requests and
the corresponding questionnaires for nurses to participate in this study and its corresponding

questionnaire.

Due to time constraints and how dispersed the research sites were, questionnaires were
distributed to the available participants to complete at their convenience and return the scripts.
Follow-up questionnaires were sent to those who failed to respond to maximize the response
rate. In addition, follow-ups were made through phone-calls to ensure that all eligible potential
participants were reached. In the end, 193 responses were collected from participating nurses.
A word of appreciation was sent to each group of respondents per facility to acknowledge,

recognize and appreciate their efforts and contribution to this study [313], [321].

3.8 Ethical Considerations

Ethical conduct in research is essential. Prior to scientific research, numerous ethical principles
and conditions must be taken into consideration. This study was determined to be within the
bounds of acceptable ethical considerations, and therefore required no additional steps to
ensure the safety of study participants. This study adheres to and subscribes to the ethical
principles of the Belmont Report [165], [322]. Also, the study considers the ideologies of non-
maleficence, respect for participants and persons, beneficence, and fairness as required
participant selection and recruitment, assessment, investigation, and debriefing processes.

62



Consideration of these ideologies was important to guarantee, safeguard and promote the

dignity of all participants in this study.

Beneficence in scientific research ethics dictates that researchers must aim for the welfare of
the research participants as an objective while maintaining courtesy and protecting research
participants from harm. This study upholds treating the participants with respect, in a dignified
and professional manner. All participants are treated equally, without any form of
discrimination or propagation of stereotypes [323]. Detailed descriptions of the study were
provided to participants in this study, as well as the benefits of conducting this research. In
addition, the participants were accorded a chance to review a detailed description of the consent
information which clearly states participants’ rights, confidentiality, and anonymity.
Participation was based on voluntary and informed consent, and no participant was forced to

participate in any way [324].

This study was sanctioned by the Human Research Ethics Committee at the Ministry of
Tertiary Education through the Botswana International University of Science and Technology
(BIUST) and by the Ministry of Health through its DHMTSs.

Chapter Summary

This chapter discussed the research methods utilized in this study. Also, this chapter expounded
on the reasons for the selection of the research methods, respondents and how the research
instrument was designed and distributed. Lastly, this chapter explained on data collection,

analysis, reliability, validity and the ethical considerations of the study.

63



4 CHAPTER 4: MEASUREMENT SCALE ANALYSIS

This chapter delineates the attributes and outcomes of the measurement scales used in this
investigation to examine the proposed variables in the theoretical model. The main study
variables were measured to determine their reliability. Also, Exploratory Factor Analysis
(EFA) and Confirmatory Factor Analysis (CFA) were carried out on the main study variables

to analyze and verify the validity and unidimentionality of the proposed constructs.

4.1 Construct Reliability

Construct reliability may be defined as the extent to which a construct can generate consistent
findings upon administering repetitive tests [318], [325]. It measures the extent to which a
repeated analysis of a construct yields consistent results. It also refers to the situation where
the research findings can be replicated when using the same methodology [143], [144]. That
is, repeat analysis of an unmodified construct should yield similar results. According to the
selected model (modified UTAUT) and the proposed additions, the following main variables

of the study were established:

e Performance expectancy
e Effort Expectancy

e Social Influence

e Facilitating Conditions
e Attitudes towards use

e Personal Innovativeness
e Resistance to Change

e Computer Anxiety

e Self-Efficacy

e Behavioural Intention

The performance expectancy constructs [82] derived from perceived usefulness, consisted of 6
items that measured nurses’ perceptions of how EHRs improve job performance. In addition,
the effort expectancy [82] consisted of 6 items that measured nurses’ perceptions on how easy

they expected the use of EHRs to be. Performance expectancy and effort expectancy were
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measured using a five-point Likert scale ranging from (1) ‘strongly agree’ to (5) ‘strongly
disagree’ with higher scores indicating negative perceptions that the use of EHRs would not be
beneficial to nurses’ job performance, and that it would be difficult learn and use. Earlier
studies [54], [65], [212], [240], [243], [116], [127], [202], [204], [206], [208], [210], [211]
applied Cronbach’s alpha coefficient [326] on these items and showed a good reliability score
(0.70-0.91). This study also applied Cronbach’s alpha coefficient on these constructs and the
results were consistent with previous studies, recording a Cronbach’s alpha coefficient above
0.70 as shown in Table 52.

The social influence variable [138] consisted of four items that measured what nurses believe
about the perceptions of their integral social circle members on whether or not they should use
EHRs in their practice. Social influence was anchored on a five-point Likert scale ranging from
Strongly agree (1) to Strongly Disagree (5). Lower scores indicated nurses’ positive
perceptions, while higher scores indicated nurses’ negative perceptions on social circle
members’ views on the use of EHRs. Subscales in other studies assessing social influence
demonstrated a satisfactory reliability score: (Cronbach’s alpha coefficient > 0.70) [51], [54],
[215], [116], [127], [170], [180], [197], [202], [204], [206] Social influence subscales in this

study also demonstrated a good reliability score (Cronbach’s alpha coefficient > 0.70).

Computer anxiety was made up of seven items that measure the rate at which nurses experience
fear upon acquiring or using EHRs. Lower scores indicated that nurses experienced increased
fear related to the use of EHRS, while higher scores indicated lower levels of fear related to the
use of EHRs. Subscales in other studies assessing Computer Anxiety demonstrated a
satisfactory reliability score: (Cronbach’s alpha coefficient > 0.70) [116], [180], [206], [208]—
[212]. The computer anxiety subscales in this study also demonstrated a good reliability score
(Cronbach’s Alpha > 0.70) as shown in Table 52.

This study also measured nurses’ personal Attitudes Towards the use of EHRs using the
Nurses’ Computer Attitude Inventory (NCATT) scale [327]. Attitudes are unique and vary
from one nurse to another, so they can result in favourable or unfavourable perceptions towards
EHRs use. The ‘Attitude Towards use’ construct consisted of 22 adapted questions that
measured nurses’ perceptions of EHRs usage in terms of ease of use, effects on job
performance, efficiency, confidentiality, time issues and enjoyment to work with EHRS or job

satisfaction. These questions where anchored on a 5-point Likert scale ranging from Strongly
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Agree (1) to Strongly Disagree (5) with higher scores signifying unfavourable attitudes, while
lower scores indicated favourable attitudes towards EHRs usage. This study revealed a low
reliability score on attitudes using Cronbach’s alpha coefficient (< 0.70). This was inconsistent
with previous studies that also revealed a good reliability measure using Cronbach’s alpha
coefficient (> 0.70) [127], [180], [205], [206], [208], [210], [249]. This finding suggests that
this variable has factor loadings below 0.6. This calls for the assessment of factor loadings on
this variable to determine if each item measures attitudes adequately (factor loadings 0.6)
[328]. In accordance with a study by Ximinez, factor loadings below 0.6 were removed [329]

to achieve a good reliability score.

The facilitating conditions construct consisted four (4) items that were adapted to measure
nurses’ perceptions of the presence of infrastructure to support the use of EHRs. This subscale
was adapted and anchored on a five-point Likert scale ranging from Strongly Agree (1) to
Strongly Disagree (5). Lower scores indicated nurses’ positive perceptions, while higher scores
indicated a negative perception on the availability of infrastructure and technical maintenance
to support EHRs meaningful use. A study on the Facilitating Conditions revealed a good
reliability score using Cronbach’s alpha coefficient (> 0.70) as shown in Table 52. This was
also consistent with other subscales in recent studies which also indicated a good reliability
score (Cronbach’s alpha > 0.70) [51], [54], [116], [127], [170], [197], [205], [206], [211],
[215].

The adapted self-efficacy subscale comprised of eight items anchored on a five-point Likert
scale to measure nurses’ perception of their own ability to perform their job. The scale ranged
from Strongly Agree (1) to Strongly Disagree (5) with higher scores indicating negative
perceptions, while lower scores indicate positive perceptions on nurses’ individual ability to
use EHRs. This study recorded an acceptable reliability score (Cronbach’s alpha > 0.70), which
was consistent with other reliability scores in recent studies on the self-efficacy subscale [94],
[180], [206], [211].

In this study, personal innovativeness was measured to find out the extent to which a nurse
adopts new ideas relatively early than other members of their social circle. This variable
entailed four (4) items anchored on a five-point Likert scale ranging from Strongly Agree (1)
to Strongly Disagree (5). Higher scores indicated negative perception, while lower scores

indicated positive perceptions of nurses’ early adoption of new ideas and information
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technologies in Botswana’s public health facilities in resource-limited settings. This study
recorded an acceptable reliability score (Cronbach’s alpha > 0.70) that was consistent with
other reliability scores in recent studies on the personal innovativeness [202], [203], [217].

Resistance to change was measured to determine nurses’ actions when they sense change
occurring as a threat to them. This subscale was measured using three items anchored on a five-
point Likert scale varying from Strongly Agree (1) to Strongly Disagree (5). Higher scores
indicate less resistance to change, while lower scores indicate an increase in resistance to
change. This study recorded an acceptable reliability score (Cronbach’s alpha > 0.70) that was
consistent with other reliability scores in recent studies on the resistance to change subscale
[116], [202], [208], [217], [249].

Lastly, the behavioural intention subscale was entailed three (3) questionnaire items anchored
on a five-point Likert scale ranging from Strongly Agree (1) to Strongly Disagree (5). This
variable was used to measure the probability of a nurse to use EHRs in their practice in
Botswana’s public health facilities in resource-limited setting. Higher scores indicate lower
behavioural intention, while lower scores indicate higher behavioural intention to use EHRSs.
However, actual use was implored to measure nurses’ observable EHRS usage patterns using

two items.

4.2 Construct Validity

Construct validity is the measure of how well the research instrument correlates with the
subject that is being examined [330], [331]. To analyze nurses’ acceptance and use, Kaiser-
Meyer-Olkin is utilized to quantify the suitability of the gathered data for the factor analysis
conducted [332]. Comparably, the Bartlett’s test of Sphericity, the correlation matrices
conducted on items, and the determinant scores were calculated to determine the suitability of

the gathered data to conduct a factor analysis [333].
4.2.1 Exploratory Factor Analysis (EFA)

This is a systematic interpretation of interdepended quantifications. EFA was used as a theory
generating process to assess data. In addition, EFA was used to establish the nature of elements
that account for the variation between constructs and to examine relationships among variables

[334]. In this study, exploratory factor analysis was conducted using SPSS 26.
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4.2.1.1 Analysis of Performance Expectancy Scale (PE)

Table 8 presents the correlation matrix for the six items on performance expectancy (PE). The
correlation matrix conducted on PE items illustrates that the inter-correlations > 0.3 between
the items achieve the set score. Therefore, the hypothetical factor construct appears appropriate
for factor analysis [335]. In addition, the determinant score of the correlation matrix conducted
on performance expectancy items is 0.003 > 0.00001, indicating that there is no

multicollinearity or singularity [336].

Table 8: Correlation Matrix and Determinant Score (Performance Expectancy)

PE1 PE2 PE3 PE4 PE5 PE6
PE1 1.000 754 817 769 704 737
PE2 754 1.000 .809 747 687 663
PE3 817 .809 1.000 825 744 737
Correlation PE4 769 747 825 1.000 770 773
PE5 704 687 744 770 1.000 774
PE6 737 663 737 773 774 1.000
PE6 137 663 737 773 774 1.000

a. Determinant Score: 0.003

Table 9 shows that the value of the KMO statistics of performance expectancy items is 0.921
> 0.6, indicating that the sample is satisfactory and that the factor analysis conducted is suitable
for this data [337]. Bartlett’s test of Sphericity was also found to be substantial at p < 0.001.
This confirms the existence of significant correlations among the items in the correlation
matriX, hence the data is considered suitable for the factor analysis. The test value for the
performance expectancy items was established to be 1084.751 and the degree of significance
< 0.00001. Therefore, this correlation matrix conducted on PE items is not an identity matrix
since the PE items are not orthogonal. Lastly, since the significance value is less than 0.05, this
suggests that the factor analysis is appropriate for the data set [338].

Table 9: Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Performance Expectancy)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 921
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Bartlett's Test of Sphericity Approx. Chi-Square 1084.751

df 15

Sig. 000

Table 10 shows the initial and extraction values for the performance expectancy items.
Extraction values closer to 1 illustrate that the principal component explains more of the item
variance since 1 equals the total variance. Although a study [339] recommended a cutoff point
of 0.4 for communality extractions, another study recommends only removing communality
values below 0.2 [340], and the latter was adopted for the purposes of this study. Performance
expectancy recorded good communality extraction values (extraction >= 0.757), so all were
considered acceptable. Values closer to 1 are considered acceptable because the closer the
values are to 1, the better the factors can explain the original data [341].

Table 10: Communalities (Performance Expectancy)

Communalities

Initial Extraction
PE1 1.000 799
PE2 1.000 57
PE3 1.000 .852
PE4 1.000 835
PES 1.000 763
PE6 1.000 765

Table 11 illustrates the computed eigenvalues and the total variance explained by the
performance expectancy. This study implored principal component analysis as the extraction
method for the factor analysis conducted. The extraction indicated that there is one distinctive
linear component with eigenvalue >1. This factor was found to explain 79.5% of the total
variance. A study [332] insists that the recommended fraction of the overall variance accounted
for by the factors that were retained must be >50 %. The 79.5% is in line with, reflecting the
value of 0.921 KMO which is reasonable. This also signifies that the factor analysis was

suitable for the performance expectancy items [342].
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Table 11:Eigenvalues (EV) and Total Variance Explained (Performance Expectancy)

Component Initial Eigenvalues Extraction Sums of

Squared Loadings

Total % of Variance Cumulative % Total % of Variance
1 4.772 79.536 79.536 4772 79.536
2 401 6.682 86.219
3 261 4.346 90.565
4 213 3.553 94.117
5 204 3.397 97.514
6 149 2.486 100.000

A study [343] highlighted that as inter-factor correlations increase, the first eigenvalue
increases at the expense of other eigenvalues, which causes subsequent eigenvalues to be
significantly smaller. This leads to parallel and revised parallel analysis to predict significantly
fewer considerable dimensions[343]. A study [344] developed a table of critical values as a
basis against which loadings can be matched. This study recommends that loadings for a
sample size of 50 should be 0.722 or greater to be considered acceptable. For a sample size of
about 100, it is recommended that the loading should be > 0.512, and > 0.364 for a sample size
of 200. In addition, for a sample size of 300, it should be > 0.298, and for sample size of 600,
it is recommended to be > 0.21, and for 1000 it must be > 0.162. Table 11 illustrates that only
two performance expectancy items exceed the recommended minimum eigenvalue of 0.364.

These two items are considered to explain most of the variance.
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Figure 8: Scree plot (Performance expectancy)
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4.2.1.2 Analysis of Personal Innovativeness Scale (PI)

Personal innovativeness was measured on four items. Table 12 shows the correlation matrix
for the four personal innovativeness items. The correlation matrix on the Pl items demonstrates
that the PI items with inter-correlations > 0.3. Since the inter-correlations are all above the cut-
off score of 0.3, this signifies that the Pl construct is appropriate [335]. In addition, the
determinant score of the correlation matrix conducted on personal innovativeness items is

0.145 > 0.00001, signifying no multicollinearity or singularity [336].

Table 12: Correlation Matrix and Determinant Score (Personal Innovativeness)

P160 Pl161 P162 P163
P160 1.000 530 .642 620
P161 .530 1.000 .628 .566
P162 .642 628 1.000 723
P163 .620 .566 123 1.000

Correlation

a. Determinant = .145

Table 13 shows that the value of the KMO statistics on the personal innovativeness items equals
0.820 > 0.6, indicating that the sample is satisfactory and that the factor analysis is suitable for
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the gathered data [337]. Bartlett’s test of Sphericity was also found to be substantial at p <
0.001. This shows that the correlation matrix has significant correlations among the variables,
so the data is considered suitable for the factor analysis. The test value for the personal
innovativeness items is 367.109 and the degree of significance < 0.00001. Therefore, this
correlation matrix conducted on the PI items is not an identity matrix since the items are not
orthogonal. In addition, the significance value is less than 0.05, and this indicates that the factor
analysis is appropriate for the data set [338].

Table 13: Personal Innovativeness; Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .820
Bartlett's Test of Approx. Chi-Square 367.109
Sphericity df 6

Sig. .000

Table 14 illustrates the computed eigenvalues and the total variance explained by personal
innovativeness. The principal component analysis extraction conducted indicated that there is
one distinctive linear component with eigenvalue >1. This factor was found to explain 71.5%
of the total variance. The 71.5% reflects the 0.820 KMO value, which is reasonable as it is
above 50% [332]. This also indicates that the factor analysis was useful for personal
innovativeness items [342].

Table 14: Eigenvalues (EV) and Total Variance Explained (Personal Innovativeness)

Component Initial Eigenvalues Extraction Sums of  Extraction Sums of

Squared Loadings Squared Loadings
Total % of Cumulative Total % of Cumulative %
Variance % Variance

1 2.859 71.469 71.469 2.859 71.469 71.469

2 480 12.008 83.478

3 393 9.822 93.300

4 268 6.700 100.000
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Table 15 shows the related initial and extraction values of the personal innovativeness item.
The extraction values are fairly closer to 1, illustrating that the principal components explain
more variance of the item as 1 equals the total variance. Personal innovativeness recorded good
communality extraction values (extraction >= 0.638), so all are considered acceptable as they
all exceed the set minimum cut-off value of 0.2 [340]. Values closer to 1 are considered
acceptable since the closer the values are to 1, the better the factors can explain the original
data [341].

Table 15: Communalities (Personal Innovativeness)

Extraction Method: Principal Component Analysis.

Initial Extraction
P160 1.000 679
Pl61 1.000 .638
P162 1.000 794
P163 1.000 748

Table 14 illustrates that three personal innovativeness items exceed the recommended
minimum eigenvalue of 0.364. These three items are considered to explain most of the
variance, hence retained.

Figure 9: Personal Innovativeness Scree plot
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4.2.1.3 Analysis of Effort Expectancy Scale (EE)

Table 16 illustrates the correlation matrix for the six effort expectancy items. This correlation
matrix indicates that all effort expectancy items show correlations > 0.3 amongst the items.
The inter-correlations being above the cut-off score of 0.3 signify that the hypothetical factor
construct is reasonable [335]. Also, the determinant score of the correlation matrix conducted
on performance expectancy items is 0.008 > 0.00001, indicating that there is no

multicollinearity or redundant items [336].

Table 16:Correlation Matrix and Determinant Score (Effort Expectancy)

EE7 EES EE9 EE10 EE1l EE12
EE7 1.000 .692 702 .656 672 .624
EES8 .692 1.000 121 151 701 .609
EE9 702 721 1.000 173 701 .665
Correlation EE10 .656 751 773 1.000 .802 742
EE11 672 701 701 .802 1.000 .758
EE12 624 .609 .665 142 .7158 1.000

a. Determinant = .008

Table 17 below shows that the value of the KMO statistics on the effort expectancy items is
equals 0.908 > 0.6, indicating that the sample is satisfactory and conducted factor analysis is
suitable [337]. The Bartlett’s test of Sphericity was also found to be substantial at p < 0.001.
This confirms the existence of significant correlations among the items in the correlation
matrix, hence the data is considered suitable for the factor analysis. The test value for the effort
expectancy items is 924.190, and the degree of significance < 0.00001. Therefore, this
correlation matrix conducted on the EE items is not an identity matrix as the EE items are not
orthogonal. Since the significance value is less than 0.05, this signifies that the factor analysis
is appropriate [338].
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Table 17: Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Effort Expectancy)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .908
Bartlett's Test of Sphericity Approx. Chi-Square 924.190
df 15
Sig. .000

The effort expectancy extraction values as shown in Table 19 are closer to 1, indicating that
the principal components explain more variance of the item as 1 equals the total variance. Effort
expectancy recorded good communality extraction values (extraction >= 0.691); therefore, all
are considered acceptable as they all exceed the set minimum cut-off value of 0.2 [340]. Values
closer to 1 are considered acceptable since the closer the values are to 1, the better the factors
are at explaining the original data [341].

Table 18: Communalities (Effort Expectancy)

Initial Extraction
EE7 1.000 .691
EES8 1.000 137
EE9 1.000 .768
EE10 1.000 827
EE1l 1.000 794
EE12 1.000 711

Extraction Method: Principal Component Analysis.

Table 19 illustrates the computed eigenvalues and the total variance explained by effort
expectancy. The principal component analysis extraction indicated that there is one distinctive
linear component with eigenvalue >1. This factor was found to explain 75.5% of the total
variance. The 75.5% reflects the 0.908 KMO value, which is considered reasonable as it is
above the cut-off point of 50% [332]. This also indicates that the factor analysis was useful for
effort expectancy items [342].
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Table 19: Eigenvalues (EV) and Total Variance Explained (Effort Expectancy)

Component Initial Eigenvalues Extraction Sums of  Extraction Sums of

Squared Loadings Squared Loadings

Total % of Cumulative Total % of Cumulative %
Variance % Variance
4527 75.451 75.451 4.527 75.451 75.451

453 7.551 83.002
.345 5.744 88.746
282 4.701 93.447
224 3.735 97.182
169 2.818 100.000

o o A W N

Table 19 illustrates that two effort expectancy items exceed the recommended minimum

eigenvalue of 0.364. These two items are considered to explain the majority of the variance.

Figure 10: Scree plot (Effort Expectancy)
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4.2.1.4 Analysis of Resistance to Change Scale (RC)

The correlation matrix shows that all the items used to measure resistance to change recorded
an inter-correlation > 0.3 between the variables and they are all above the cut-off score of 0.3.
Since the inter-correlations are all above the cut-off score of 0.3, this signifies that the RC
construct is appropriate [335]. Also, the determinant score of the correlation matrix conducted
on resistance to change items is 0.150 > 0.00001, indicating that there is no multicollinearity

or singularity [336].

Table 20: Correlation Matrix and Determinant Score (Resistance to Change)

RC64 RC65 RC66
RC64 1.000 730 774
RC65 730 1.000 758
Correlation =g 774 758 1.000
RC66 774 758 1.000

a. Determinant = .150

Table 21 shows that the value of the KMO statistics on resistance to change items is equal to
0.752 > 0.6, indicating that the sample is satisfactory and the factor analysis is suitable for the
data set in question [337]. The Bartlett’s test of Sphericity was also found to be substantial (p
< 0.001). This confirms the existence of significant correlations among the items in the
correlation matrix, hence the data is considered suitable for the factor analysis. The test value
for the resistance to change items is 360.960 and the degree of significance < 0.00001.
Therefore, this correlation matrix conducted on the RC items is not an identity matrix as the
items are not orthogonal. Since the significance value is less than 0.05, this specifies that the
factor analysis is appropriate [338].

Table 21: Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Resistance to change)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 152
Bartlett's Test of Sphericity Approx. Chi-Square 360.960
df 3
Sig. .000

77



Table 22 shows initial and extraction values of the resistance to change item. The extraction
values are closer to 1, illustrating that the principal components explain more variance of the
item as 1 equals the total variance. Resistance to change recorded good communality extraction
values (extraction >= 0.821), therefore all are considered acceptable as they all exceed the set
minimum cut-off value of 0.2 [340]. Values closer to 1 are considered acceptable as the closer
the values are to 1, the better the factors are at explaining the original data [341].

Table 22: Communalities (Resistance to change)

Communalities

Initial Extraction
RC64 1.000 .833
RC65 1.000 821
RC66 1.000 .854

Extraction Method: Principal Component Analysis

Table 23 below illustrates the computed eigenvalues and total variance explained by resistance
to change. The extraction values indicate that there is one distinctive linear component with
eigenvalue >1. This factor was found to explain 83.6% of the total variance. The 83.6% shows
0.752 KMO value was found to be considerable as it is above the cut-off point of 50% [320].
This also indicates that the factor analysis was useful [342].

Table 23: (EV) and Total Variance Explained (Resistance to Change)

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Extraction Sums of
Squared Loadings Squared Loadings
Total % of  Cumulative Total % of Variance Cumulative %
Variance %
1 2.508 83.616 83.616 2.508 83616 83.616
2 272 9.050 92.666
3 220 7.334 100.000
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Table 23 illustrates that one resistance to change item exceed the recommended minimum

eigenvalue of 0.364. This item is considered to explain the majority of the variance.

Figure 11: Scree plot (Resistance to change)
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4.2.1.5 Analysis of Computer Anxiety Scale (CA)

Computer anxiety was measured using seven items as shown in the correlation matrix (Table
24). The correlation matrix conducted on the CA items demonstrates that the computer anxiety
items has correlations > 0.3 among the items. The inter-correlations were all found to be above
the cut-off score of 0.3, which signifies that the CA construct is appropriate [335]. In addition,
the determinant score of the correlation matrix conducted on computer anxiety items is 0.009
> 0.00001, indicating that there is no multicollinearity or singularity [336].
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Table 24: Correlation Matrix and Determinant Value (Computer Anxiety)

CAl7 CAl8 CAl9 CA20 CA21 CA22 CAZ23

CAl7 1.000 152 q47 .709 525 614 .614

CA18 752 1000  .754 681 610 658  .658
CA19 747 754 1000 851 643 562 562
CA20 709 681 851 1000 663 606  .606
Correlation  “=57 525 610 643 663 1000 424 424
CA22 049 146 111 057 094 221 221
CA23 614 658 562 606 424 1.000  1.000
CA23 614 658 562 606 424 1000  1.000

a. Determinant = .009

Table 25 shows that the value of the KMO statistics on computer anxiety items equals 0.854 >
0.6, indicating that the sample is satisfactory, and the factor analysis is suitable [337]. The
Bartlett’s test of Sphericity was also found to be substantial (p < 0.001). This confirms the
existence of significant correlations among the items in the correlation matrix, hence the data
is considered suitable for the factor analysis. The test value for the resistance to change items
is 880.359 and the degree of significance < 0.00001. Therefore, this correlation matrix is not
an identity matrix as the items are not orthogonal. Since the significance value < 0.05, this
denotes that the factor analysis is appropriate [338].

Table 25: Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Computer Anxiety)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .854
Bartlett's Test of Sphericity Approx. Chi-Square 880.359
df 21
Sig. .000

Table 26 shows the initial and extraction values of the computer anxiety item. The extraction
values are closer to 1 illustrating that the principal components explain more variance of the
item as 1 equals the total variance. Computer anxiety recorded good communality extraction
values (extraction >= 0.621), so all are considered acceptable as they all exceed the set
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minimum cut-off value of 0.2 [340]. Values closer to 1 are considered acceptable as the closer

the values are to 1, the better the factors are at explaining the original data [341].

Table 26: Communalities (Computer Anxiety)

Initial Extraction
CAl7 1.000 .750
CA18 1.000 .780
CA19 1.000 827
CA20 1.000 812
CA21 1.000 577
CA22 1.000 .965
CA23 1.000 .621

Extraction Method: Principal Component Analysis.

Table 27 below illustrates the computed eigenvalues and total variance explained by computer

anxiety. The extraction indicates that there are two distinct linear components with eigenvalue

>1. These factors were found to explain 76.2% of the total variance. The 76.2% which is above
the cut-off point of 50% [332] reflects the 0.854 KMO value, which is considerable. This also
shows that the factor analysis was suitable for computer anxiety items [342].

Table 27: Eigenvalues (EV) and Total Variance Explained (Computer Anxiety)

Component Initial Eigenvalues Extraction Sums of  Extraction Sums of

Squared Loadings Squared Loadings
Total %of  Cumulative Total % of Cumulative %
Variance % Variance

1 4311 61.581 61.581 4311 61.581 61.581

2 1.021 14.579 76.160 1.021 14.579 76.160

3 597 8.534 84.694

4 392 5.594 90.288

5 331 4.730 95.018

6 226 3.230 98.248

7 123 1.752 100.000
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Table 27 and figure 12 illustrate that four resistance to change items exceed the recommended
minimum eigenvalue of 0.364. These items are considered to explain the majority of the

variance.

Figure 12: Scree Plot (Computer Anxiety)
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4.2.1.6 Analysis of Attitude Scale (ATT)

Attitude was measured using twenty-two items as shown in the correlation matrix (Table 28).
The correlation matrix shows attitude items with inter-correlations > 0.3 between the variables.
The inter-correlations all being above the cut-off score of 0.3 signify that the hypothetical
factor construct is appropriate [335]. In addition, the determinant score of the correlation matrix
conducted on computer anxiety items is 0.00003448 > 0.00001, indicating that there is no

multicollinearity or singularity [336].
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Table 28: Correlation Matrix (Attitude)

ATT24 ATT25 ATT26 ATT27 ATT28 ATT29 ATT30 ATT31 ATT32 ATT33 ATT34

ATT24 1.000 478  -.084 458 428  -.244 .026 -213  -181 -124 291
ATT25 478 1.000 -.040 593 570  -.408 -.125 -463 -392 -.308 476
ATT26 -.084 -.040 1000 -.012 -.076 311 243 234 .166 .082 -.054
ATT27 458 593 -.012 1.000 597 -306  .018 -328 -283 -.289 470
ATT28 428 570  -076 597 1.000 -368 -.071 -418 -320 -.284 469
ATT29 -.037 -124 419 -118 -132 506  .261 286 .308 .235 -.098
ATT30 -.244 -.408 311 -.306 -.368 1.000 .260 417 438 .396 -.213
ATT31 .026 -.125 243 .018 -.071 .260  1.000 334 218 .072 -.026
ATT32 -.213 -.463 234 -328 -.418 417 334 1.000 .609 440 -.339
ATT33 -.181 -.392 166  -.283 -.320 438 218 .609 1.000 .554 -.274
ATT34 -.124 -.308 .082 -.289 -.284 .396 .072 440 554 1.000 -.237
ATT35 291 476 -.054 470 469 -213  -.026 -339  -274 -237 1.000
ATT36 .255 459  -125 448 470  -196 -.070 -359 -276 -.283 676
ATT37 282 482  -030  .436 478 -271  -142 -356  -.340 -.297 674
ATT38 -.135 -.267 174 -301 -.214 .388 .188 .390 420 276 -.250
ATT39 .008 .039 .028 .021 -.058 .019 .108 .084 .090 .004 -.022
ATT40 -.125 -.368 091 -333 -.213 .289 213 514 518 438 -.300
ATT41 -.037 -.255 210 -.219 -171 .284 220 315 279 312 -.134
ATT42 381 412 -149 377 429 -262 -.101 -374  -231 -207 231
ATT43 236 399 -031 .343 371 -148  -.075 -303 -211 -134 292
ATT44 440 583  -.072 .536 526 -362 -.084 -447  -409 -.330 483
ATT45 432 550 -.073 .600 528 -331 -.078 -441  -404 -316 539
ATT45 432 550  -.073 .600 528 -331 -.078 -441 -404 -316 539
Correlation Matrix?
ATT35 ATT36 ATT37 ATT38 ATT39 ATT40 ATT4l ATT42 ATT43 ATT44  ATT45
ATT24 291 .255 .282 -.135 .008 -.125 -.037 381 .236 440 432
ATT25 476 459 482 -.267 .039 -.368 -.255 412 .399 .583 .550
ATT26 -.054 -.125 -.030 174 .028 .091 210 -.149 -031 -072 -.073
ATT27 470 448 436 -.301 .021 -.333 -.219 377 .343 536 .600
ATT28 469 470 478 -.214 -.058 -.213 -171 429 371 526 528
ATT29 -.098 -113 -.151 .266 .041 .228 251 -.058 -039 -196 -.226
ATT30 -213  -196  -.271 .388 .019 .289 284  -262 -148 -362 -331
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ATT31 -026  -070 -.142 .188 .108 213 .220 -101  -075 -084 -.078
ATT32 -339 -359  -356 .390 .084 514 315 -374  -303 -447 -441
ATT33 -274  -276  -.340 420 .090 518 279 -231 -211 -409 -404
ATT34 -237 -283  -297 276 .004 438 312 -.207 -134 -330 -316
ATT35 1.000 676 674 -.250 -.022 -300 -.134 231 292 483 .539
ATT36 676 1.000 .706 -.203 .055 -244  -073 .288 299 465 518
ATT37 674 .706 1.000 -117 .036 -310  -.187 332 .270 .557 .607
ATT38 -250 -203 -117  1.000 -.022 522 .236 -149  -136 -216 -.247
ATT39 -.022 .055 .036 -.022 1.000 097 152 .156 112 .057 .052
ATT40 -300 -244  -310 522 097 1.000 452 -224  -143 -309 -.298
ATTAL -134  -073  -187 .236 152 452 1.000 -091 -178 -250 -.199
ATT42 231 .288 332 -.149 .156 -224  -091  1.000 415 450 510
ATT43 .292 299 270 -.136 112 -143  -178 415 1.000 .502 395
ATT44 483 465 .557 -.216 .057 -309  -.250 450 502 1.000 .805
ATT45 .539 518 .607 -.247 .052 -298 -.199 .510 .395 .805  1.000

a. Determinant = 0.00003448

Table 29 below shows that the value of the KMO statistics on attitude items equals 0.877 >

0.6, indicating that the sample is satisfactory, and the factor analysis is suitable [337]. The

Bartlett’s test of Sphericity was also found to be substantial (p < 0.001). This confirms the

existence of significant correlations among the items in the correlation matrix, hence the data

is considered suitable for the factor analysis. The test value for attitude items is 1888.937 and

the degree of significance < 0.00001. Therefore, this is not an identity matrix as the items are

not orthogonal. Since the significance value is less than 0.05, this signifies that the factor

analysis is appropriate [338].

Table 29: Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Attitude)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 877
Bartlett's Test of Sphericity Approx. Chi-Square 1888.937
df 231
Sig. .000
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Table 30 shows the initial and extraction values (communalities) of the attitude item. The
extraction values are closer to 1 indicating that the principal components explain more variance
of the item as 1 equals the total variance. Resistance to change recorded good communality
extraction values (extraction >= 0.468), so all are considered acceptable as they all exceed the
set minimum cut-off value of 0.2 [340]. Values closer to 1 are considered acceptable as the
closer the values are to 1, the better the factors are at explaining the original data [341].

Table 30: Communalities (Attitude)

Communalities

Initial Extraction
ATT24 1.000 .641
ATT25 1.000 .634
ATT26 1.000 .635
ATT27 1.000 .654
ATT28 1.000 .623
ATT29 1.000 671
ATT30 1.000 .660
ATT31 1.000 .639
ATT32 1.000 .635
ATT33 1.000 .625
ATT34 1.000 559
ATT35 1.000 756
ATT36 1.000 .790
ATT37 1.000 792
ATT38 1.000 505
ATT39 1.000 .846
ATT40 1.000 .696
ATT41 1.000 468
ATT42 1.000 .619
ATT43 1.000 616
ATT44 1.000 .683
ATT45 1.000 .697

Extraction Method: Principal Component Analysis

Table 31 below illustrates the computed eigenvalues and total variance explained by attitude.
The extraction indicated that there are six distinctive linear components with eigenvalue >1.
These factors were found to explain 65.7% of the total variance. The 65.7% which is above the
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cut-off point of 50% [332] reflects 0.877 KMO value, which is considerable. This also indicates
that the factor analysis was useful for attitude items.

Table 31: Eigenvalues (EV) and Total Variance Explained (Attitude)

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared
Loadings
Total % of Cumulative % Total % of Variance
Variance

1 7.388 33.582 33.582 7.388 33.582
2 2.450 11.137 44.720 2.450 11.137
3 1.330 6.046 50.765 1.330 6.046
4 1.205 5.478 56.244 1.205 5.478
5 1.068 4.856 61.099 1.068 4.856
6 1.001 4.552 65.651 1.001 4.552
7 .850 3.865 69.516

8 832 3.784 73.300

9 716 3.253 76.553

10 .674 3.064 79.617

11 .629 2.859 82.477

12 .545 2.476 84.953

13 461 2.096 87.049

14 448 2.035 89.084

15 430 1.953 91.037

16 375 1.706 92.742

17 344 1.564 94.306

18 .305 1.384 95.691

19 301 1.369 97.060

20 .290 1.319 98.379

21 204 929 99.307

22 152 .693 100.000
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Table 32 and figure 13 illustrate that sixteen attitude items exceed the recommended minimum

eigenvalue of 0.364. These items are considered to explain the majority of the variance.

Figure 13: Scree Plot (Attitude)
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4.2.1.7 Analysis of Behavioural Intention Scale (Bl)

Behavioural intention was measured using three items as shown in Table 32. The correlation
matrix shows BI item inter-correlations. The Bl item inter-correlations between the variables
were all found to be above the cut-off score of 0.3 which indicates that Bl is suitable [335]. In
addition, the determinant score of the correlation matrix conducted on behavioural intention

items stands at 0.235 > 0.00001 indicating no multicollinearity or singularity [336].

Table 32:Correlation Matrix and Determinant Value (Behavioural Intention)

Correlation Matrix®
BI67 B168 BI169
BI67 1.000 593 759
B168 593 1.000 .650
BI69 759 .650 1.000

Correlation

a. Determinant = .235
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Table 33 below shows the KMO statistics of attitude items (0.708 > 0.6) which signifies that
the sampling is satisfactory. This also signifies that the factor analysis is suitable [337]. The
Bartlett’s test of Sphericity was also found to be substantial (p < 0.001). This confirms the
existence of significant correlations among the items in the correlation matrix, hence the data
is considered suitable for the factor analysis. The test value for attitude items is 275.274 and
the degree of significance < 0.00001. Therefore, this is not an identity matrix as the items are
not orthogonal. Since the significance value is less than 0.05, this signifies that the factor
analysis is appropriate [338].

Table 33:Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Behavioural Intention)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .708
Bartlett's Test of Sphericity Approx. Chi-Square 275.274
df 3
Sig. .000

Table 34 presents the behavioural intention item related initial and extraction values. The
extraction values are closer to 1, indicating that the principal components explain more
variance of the item as 1 equals the total variance. Behavioural intention recorded good
communality extraction values (extraction >= 0.706), therefore all are considered acceptable
as they all exceed the set minimum cut-off value of 0.2 [340]. Values closer to 1 are considered
acceptable as the closer the values are to 1, the better the factors are at explaining the original
data [341].

Table 34: Communalities (Behavioural Intention)

Communalities

Initial Extraction
BI67 1.000 .7195
BI68 1.000 .706
BI69 1.000 .836

Extraction Method: Principal Component Analysis
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Table 35 below illustrates the computed eigenvalues and total variance explained by
behavioural intention items. The extraction indicated that there is one distinctive linear
component with eigenvalue >1. This factor was found to explain 77.9% of the total variance.
The 77.9% which is above the cut-off point of 50% [332] reflects the 0.708 KMO value, which
is considered appropriate. This also indicates that the factor analysis was useful for attitude
items [342].

Table 35: Eigenvalues (EV) and Total Variance Explained (Behavioural Intention)

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance Cumulative %  Total % of Variance

1 2.337 77.899 77.899 2.337 77.899

2 428 14.261 92.161

3 235 7.839 100.000

Table 35 and figure 14 illustrate that two behavioural intention items exceed the recommended
minimum eigenvalue of 0.364. These items are considered to explain the majority of the
variance.

Figure 14: Scree plot (Behavioural Intention)
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4.2.1.8 Analysis of Social Influence scale (SI)

Social Influence was measured using four items. Table 36 presents the correlation matrix for
the four items on Social Influence (SI). The correlation matrix indicates that the SI items with
correlations > 0.3 amongst the items achieve the set score and this signifies that the hypothetical
variable (SI) is appropriate for factor analysis [335]. In addition, the determinant score of the
correlation matrix conducted on Sl items is 0.106 > 0.00001, indicating that there is no

multicollinearity or singularity [336].

Table 36: Correlation Matrix and Determinant Value (Social Influence)

SI13 Sl14 SI15 SI16
SI13 1.000 .860 435 371

) Sl114 .860 1.000 469 .395
Correlation

SI115 435 469 1.000 .685

SI116 371 .395 .685 1.000

a. Determinant = .106

Table 37 below shows that the value of the KMO statistics of Sl items is 0.640 > 0.6, indicating
that the sample is satisfactory and the factor analysis is suitable given the data in question [337].
The Bartlett’s test of Sphericity was also found to be substantial (< 0.001). This confirms the
existence of significant correlations among the items in the correlation matrix, hence the data
is considered suitable for the factor analysis. The test value for the Sl items is 426.111.802
and the degree of significance < 0.00001. Therefore, this said matrix is not an identity matrix
since the items are not orthogonal. Since the significance value is less than 0.05, this specifies
that the factor analysis is appropriate [338].

Table 37 :Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Social Influence)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .640
Approx. Chi-Square 426.111
Bartlett's Test of Sphericity df 6
Sig. .000
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Table 38 shows the initial and extraction values for the SI items. Extraction values closer to 1
illustrate that the principal component explains more of the item variance since 1 equals the
total variance. Although a study [339] recommended a cutoff point of 0.4 for communality
extractions, another study recommends only removing communality values below 0.2 [340],
and the latter was adopted for the purposes of this study. Sl recorded good communality
extraction values (extraction >= 0.930), so all were considered acceptable. Values closer to 1
are considered acceptable because the closer the values are to 1, the better the factors can
explain the original data [341].

Table 38: Communalities (Social Influence)

Initial Extraction
SI13 1.000 930
Sl14 1.000 .930
SI15 1.000 .996
S116 1.000 .996

Extraction Method: Principal Component Analysis

Table 39 below illustrates the computed eigenvalues and the total variance explained by SI.
The extraction indicated that there is one distinctive linear component with eigenvalue >1. This
factor was found to explain 65.3% of the total variance. The 65.3% which is above the cut-off
point of 50% [332], reflecting the value of 0.640 KMO which is reasonable. This also signifies
that the factor analysis was suitable for the Sl items [342].

Table 39:Eigenvalues (EV) and Total Variance Explained (Social Influence)

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance Cumulative % Total % of Variance

1 2.613 65.328 65.328 2.613 65.328

2 .937 23.421 88.748

3 311 7.770 96.518

4 139 3.482 100.000
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Table 39 and figure 15 illustrate that only two Sl items exceed the recommended minimum

eigenvalue of 0.364. These two items are considered to explain most of the variance.

Figure 15:Scree plot (Social Influence)
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4.2.1.9 Analysis of Facilitating Conditions Scale (FC)

Table 40 presents the correlation matrix for the four items of FC. The correlation matrix
conduted on the FC items demonstrates that the FC items with correlations > 0.3 among the
items achieve the set score and this implies that the hypothetical factor construct is appropriate
for factor analysis [335]. In addition, the determinant score of the correlation matrix conducted
on Sl items is 0.364 > 0.00001, indicating that there is no multicollinearity or singularity [336].

Table 40:Correlation Matrix and Determinant Value (Facilitating Conditions)

FC46 FC47 FC48 FC49
FC46 1.000 427 430 484
FC47 427 1.000 597 .338
Correlation
FC48 430 .597 1.000 .349
FC49 484 .338 .349 1.000

a. Determinant = .364
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Table 41 below shows that the value of the KMO statistics of SI items is 0.719 > 0.6, indicating
that the sample is satisfactory and the factor analysis is suitable for the data used [337]. The
Bartlett’s test of Sphericity was also found to be substantial (< 0.001). This confirms the
existence of significant correlations among the items in the correlation matrix, hence the data
is considered suitable for the factor analysis. The test value for the FC items is 191.663 and
the degree of significance < 0.00001. Therefore, this is not an identity matrix since the items
are not orthogonal. Since the significance value is less than 0.05, this specifies that the factor
analysis is appropriate [338].

Table 41:Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Facilitating Conditions)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 719
Approx. Chi-Square 191.663
Bartlett's Test of Sphericity df 6
Sig. .000

Table 42 shows the initial and extraction values of the Facilitating Conditions items. The
extraction values are closer to 1 illustrating that the principal components explain more
variance of the item as 1 equals the total variance. FC recorded good communality extraction
values (extraction >= 0.482), so all are considered acceptable as they all exceed the set
minimum cut-off value of 0.2 [340]. Values closer to 1 are considered acceptable as the closer
the values are to 1, the better the factors are at explaining the original data [341].

Table 42: Communalities (Facilitating Conditions)

Initial Extraction
FC46 1.000 591
FC47 1.000 .618
FC48 1.000 626
FC49 1.000 482

Extraction Method: Principal Component Analysis.
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Table 43 below illustrates the computed eigenvalues and the total variance explained by FC.
The extraction indicated that there is only one distinctive linear component with eigenvalue
>1. This factor was found to explain 57.9% of the total variance. The 57.9% is above the cut-
off point of 50% [332], reflecting the value of 0.719 which is considered as reasonable. This
also suggests that the factor analysis was suitable for the Sl items [342].

Table 43:Eigenvalues (EV) and Total Variance Explained (Facilitating Conditions)

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance Cumulative% Total % of Variance

1 2.317 57.926 57.926 2.317 57.926

2 179 19.480 77.406

3 501 12.520 89.926

4 403 10.074 100.000

Table 43 and figure 16 illustrate that all four FC items exceed the recommended minimum

eigenvalue of 0.364. This item is considered to explain most of the variance.

Figure 16:Scree Plot (Facilitating Conditions)
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4.2.1.10 Analysis of Self-Efficacy scale (SE)

Self-Efficacy was measured using four items. Table 44 presents the correlation matrix for the
four items on Self-Efficacy. Table 44 shows that the SE items with correlations > 0.3 between
the items achieve the set score and this shows that the hypothetical factor construct is
appropriate for factor analysis [335]. The determinant score of the correlation matrix conducted
on SE items is 0.008 > 0.00001, indicating that there is no multicollinearity or singularity [336].

Table 44: Correlation Matrix (Self-Efficacy)

Correlation Matrix?

SE50 SES51 SE52 SE53 SE54 SES5 SES6 SE57 SES58 SES9
SE50 1.000 .317 .303 .249 475 520 .331 .214 .306 .282
SE51 317 1.000 .770 .360 .289 .322 .206 .182 .254 .199
SE52 303 .770 1.000 .353 .345 371 .236 .089 .283 .148
SE53 249 360 .353 1.000 .238 .204 .326 .239 .238 .268
SE54 475 289 .345 .238 1.000 .759 453 407 .568 .462
SE5S5 520 322 371 .204 .7/59 1.000 .508 .389 .506 .459
SE56 331 .206 .236 .326 .453 .508 1.000 .520 .536 .448
SE5S7 214 182 .089 .239 407 .389 .520 1.000 .652 .618
SE58 306 .254 283 .238 .568 .506 .536 .652 1.000 .664
SE59 282 199 .148 .268 462 459 448 618 .664 1.000

Correlation

a. Determinant = .008

Table 45 below shows that the value of the KMO statistics of Sl items is 0.811 > 0.6, indicating
that the sample is satisfactory and the factor analysis is suitable for the data set used [337]. The
Bartlett’s test of Sphericity was also found to be substantial (< 0.001). This confirms the
existence of significant correlations among the items in the correlation matrix, hence the data
is considered suitable for the factor analysis. The test value for the SE items is 914.366 and the
degree of significance < 0.00001. Therefore, this is not an identity matrix since the items are
not orthogonal. Since the significance value is less than 0.05, this implies that the factor
analysis is appropriate [338].
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Table 45: Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Self-Efficacy)

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 811

Approx. Chi-Square 914.366
Bartlett’s Test of

df 45
Sphericity

Sig. .000

Table 46 shows the initial and extraction values of the Self-Efficacy items. The extraction

values are closer to 1 illustrating that the principal components explain more variance of the

item as 1 equals the total variance. SE recorded good communality extraction values (extraction

>=0.544), so all are considered acceptable as they all exceed the set minimum cut-off value of

0.2 [340]. Values closer to 1 are considered acceptable as the closer the values are to 1, the

better the factors are at explaining the original data [341].

Table 46: Communalities (Self Efficacy)

Initial Extraction
SES0 1.000 .600
SE51 1.000 .806
SES2 1.000 821
SE53 1.000 544
SE54 1.000 7163
SE55 1.000 .809
SES56 1.000 .549
SES57 1.000 753
SES8 1.000 132
SE59 1.000 .693

Extraction Method: Principal Component Analysis.

Table 47 below illustrates the computed eigenvalues and the total variance explained by SE.

The extraction indicated that there are three distinctive linear components with eigenvalue >1.

These factors were found to explain 70.7% of the total variance. The 70.7% is above the cut-
off point of 50%[332], reflecting the value of 0.811 KMO which is reasonable This also implies

that the factor analysis was suitable for the SE items [342].
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Table 47:Eigenvalues (EV) and Total Variance Explained (Self Efficacy)

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Cumulative Total % of Variance
Variance %

1 4.458 44,581 44,581 4.458 44581

2 1.608 16.084 60.665 1.608 16.084

3 1.004 10.044 70.709 1.004 10.044

4 .7156 7.561 78.270

5 562 5.622 83.892

6 515 5.150 89.042

7 .359 3.589 92.631

8 331 3.309 95.941

9 215 2.148 98.088

10 191 1.912 100.000

Table 47 and figure 17 illustrate that six SE items exceed the recommended minimum

eigenvalue of 0.364. This item is considered to explain most of the variance.

Figure 17: Scree Plot (Self-Efficacy)
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4.2.1.11 Analysis of Actual Use Scale (AU)

Actual Use was measured using two items as shown in the correlation matrix. Table 48
demonstrates that AU items have correlations > 0.3 among the items. Since the inter-
correlations are all above the cut-off score of 0.3, which shoes that the hypothetical factor
construct is appropriate [335]. In addition, the determinant score of the correlation matrix
conducted on AU items is 0.005 > 0.00001, indicating that there is no multicollinearity or

singularity [336].

Table 48: Correlation Matrix and Determinant Value (Actual Use)

Correlation Matrix?

AU70 AU71
AU70 1.000 .997
Correlation
AU71 .997 1.000

a. Determinant = .005

Table 49 below shows that the value of the KMO statistics of AU items is 0.5 > 0.6, indicating
that the sample is satisfactory and the factor analysis is suitable for the data that was used [337].
The Bartlett’s test of Sphericity was also found to be substantial (< 0.001). This confirms the
existence of significant correlations among the items in the correlation matrix, hence the data
is considered suitable for the factor analysis. The test value for the AU items is 1005.780 and
the relative degree of significance < 0.00001. Therefore, this correlation matrix is not an
identity matrix since the items are not orthogonal. Since the significance value is less than 0.05,

this indicates that the factor analysis is appropriate for the data set [338].

Table 49:Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity (Actual Use)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .500

Approx. Chi-Square 1005.780
Bartlett's Test of

df 1
Sphericity

Sig. .000
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Table 50 shows the initial and extraction values of the AU items. The extraction values are
closer to 1 illustrating that the principal components explain more variance of the item as 1
equals the total variance. AU recorded good communality extraction values (extraction >=
0.999), so all are considered acceptable as they all exceed the set minimum cut-off value of 0.2
[340]. Values closer to 1 are considered acceptable as the closer the values are to 1, the better
the factors are at explaining the original data [341].

Table 50: Communalities (Actual Use)

Communalities

Initial Extraction
AU70 1.000 .999
AU71 1.000 .999

Extraction Method: Principal Component Analysis.

Table 51 below illustrates the computed eigenvalues and the total variance explained by AU
items. The extraction indicated that there is only one distinctive linear component with
eigenvalue >1. This factor was found to explain 99.9% of the total variance. The 99.9% is
above the cutoff point of 50% [332], reflecting the value of 0.5 KMO which is reasonable. This
also denotes that the factor analysis was suitable for the AU items.

Table 51:Eigenvalues (EV) and Total Variance Explained (Actual Use)

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of  Extraction Sums of

Squared Loadings  Squared Loadings

Total % of Variance Cumulative % Total % of VVariance Cumulative %

1 1.997 99.872 99.872 1.997 99.872 99.872
2 .003 128 100.000

Extraction Method: Principal Component Analysis.

Table 51 and figure 18 illustrate that only one AU item exceeds the recommended minimum

eigenvalue of 0.364. This item is considered to explain most of the variance.
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Figure 18: Scree Plot (Actual Use)
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4.2.1.12 Confirmatory Factor Analysis (CFA)

Confirmatory factor analysis was used to examine the multidimensionality and the factorial
validity of the variables. A study recommended CFA as a suitable approach to measure the
degree to which the proposed model fits the data (goodness of fit). In this study, CFA was

implored to measure convergent and discriminant validity [345].

Factor Loadings

Although a study [345] recommends a stringent cut-off point of 0.7 for factor loadings,
this study considered factor loadings above 0.6 as recommended by Ximenez (2006)
[329]. As a result, all factor loadings below 0.6 were dropped as they indicated a weak
relationship between the variable and its measured indicator. Factor loadings below 0.6
were dropped from attitudes, computer anxiety and self-efficacy.

4.2.1.12.1 Assessment of Construct Validity and Unidimentionality

4.2.1.12.1.1 Convergent Validity

Convergent validity is a quantification of the connection between different item scales
measuring a common construct. Convergent validity of a construct was established when
observable items of the same construct operated in coherent modus [346]. The average variance

extracted (AVE) was used to as a base to determine convergent validity. A study posited the
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minimum threshold of an acceptable AVE measure to be 0.5. As a result, AVE above 0.5
commonly indicates an appropriate measure of convergent validity. Furthermore, study
variables were reflected to have convergent validity if the recorded composite reliability is
above 0.70 [328]. In this study, AVE was calculated using the following formula [345]:

Average variance extracted (AVE) was computed thus =

A%

TiM =
Jy

n = total number of items;

A; = standardized factor loadings

However, Composite reliability was computed using the following formula [345]:

n 2
i=1
n 2 n
i=1 i=1

A; = standardized factor loadings;

Composite reliability =

n = total number of items;

and §; = error variance

In this study, items that were found to have factor loadings < 0.6 were removed to achieve
AVE values that meet the minimum recommended threshold of 0.5. Table 52 shows that all
constructs recorded composite reliabilities above 0.70 and AVE values above 0.50 signifying

no overlap between the items and thus all constructs were retained [328].
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Table 52: Convergent Validity of the model

Construct Items  Standardized Cronbach Composite Average Convergent
Factor Alpha Reliability Variance Validity
Loadings Extracted
Performance PE1 0.79
Expectancy PE2 0.791
PE4 0.803 932 .898 639 Established
PE5 0.797
PE6 0.793
Effort EE7 0.731
Expectancy EES8 0.664
EE9 0.773
EE10 0.747 936 .869 528 Established
EE11 0.761
EE12 0.675
Social SI13 0.84
Influence SlI14 0.859 .818 .883 .653 Established
SI15 0.79
SI16 0.739
Computer CAl7 0.654
Anxiety CA18 0.516
CA19 0.784 T77 .899 .568 Established
CA20 0.835
CA21 0.88
CA22 0.829
CA23 0.715
Attitude ATT25 0.753
ATT27 0.705
ATT28 0.708
ATT35 0.663 .906 .896 520 Established
ATT36 0.657
ATT37 0.702
ATT44 0.78
ATT45 0.79
Facilitating FC46 0.769
Conditions FCA47 0.786 157 .846 579 Established
FC48 0.791
FC49 0.694
Self-Efficacy SE54 0.781
SE55 0.785
SE56 0.703
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SE57 0.673 .866 879 549 Established
SE58 0.785
SE59 0.71
Personal P160 0.781
Innovativeness  Pl61 0.779 154 .839 567 Established
P162 0.754
P163 0.694
Resistance to RC64 0.857
Change RC65 0.837 901 .829 .618 Established
RC66 0.829
Behavioural BI67 0.805
Intention BI68 0.758 .878 834 .627 Established
BI169 0.811
Actual Use AU70 0.764 .999 .738 .585 Established
AU71 0.766

4.2.1.12.1.2 Discriminant Validity

Discriminant validity is the degree to which a scale reflects its corresponding construct

differently from the correlation coefficient with other scales [346]. In this study, discriminant

validity was examined through inter-factor correlation methods. This involved comparing

square root values of AVE to the absolute value of each construct. This study found the square

roots of AVES to be larger than correlations thus satisfying discriminant validity requirements

[347]. Table 54 shows the discriminant validity results for the proposed model with all square

roots of the AVE greater than the associations between main study constructs. This confirms

satisfactory discriminant validity.
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Table 53: Discriminant Validity Results for the model

Constructs PE EE Sl FC ATT SE Pl CA RC Bl AU
PE 0.799

EE 0497 0.726

Sl 0.423 0.406  0.808

FC 0321 0462 0369 0.761

ATT 0229 0.344 0254 0319 0.721

SE 0315 0521 0284 0475 0352 0.741

Pl 0.318 0430 0.227 0.257 0.299 0554 0.753

CA -0.302 -0.286 -0.049 -0.284 0.082 -0.306 -0.209 0.754

RC -0.046 -0.068 0.063 0.008 0.191 0.087 -0.046 0.086  0.786

Bl 0412 0487 0251 0.293 0.221 0411 0397 -0.330 -0.082 0.792

AU 0.058 0.114 0.177 0424 0.152 0123 0.054 -0.122 0.081 0.046 0.765

4.3 Conclusion

This chapter expounded on the approaches and outcomes of the measurement scale analysis
with focus on construct scale reliability and validity. The evaluation of the scale reliability
yielded high Cronbach’s Alpha values for each main study variable, showing that the
measurement scales were reliable. In addition, the Exploratory Factory Analysis was conducted
on all main study variables to examine the validity of the resultant model. Lastly, the

Confirmatory Factor Analysis was conducted on the main study variables to find and verify the

convergent and discriminant validity.
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5 CHAPTER 5: PREDICTING NURSES’ BEHAVIOURAL INTENTIONS AND
ACTUAL USER BEHAVIOUR

This chapter presents the quantitative data analysis. This chapter details the demographics,
findings on the effects of main study variables and moderators on nurses’ behavioural
intentions and actual usage behaviour (Modified UTAUT hypothesized relationships). This
chapter also details nurses’ perceptions of reasons for EHRs use, nurses’ perceived barriers to

EHRs use and tests the,

5.1 Demographic and Professional Characteristics

Table 55 presents the demographic and professional characteristics of the research participants.
This study was conducted in eight (8) District Health Management Teams (DHMTS) covering
54 public health facilities in resource-limited setting as presented in Table 6. The majority of
nurses (90.2%) had a diploma, with females accounting for 74.1% of the 193 respondents.
Regarding the nurses’ age, 66.9% of the respondents were under 40 years with most of the

research respondents (97.4%) employed on a full-time basis.

Table 54:Demographic and Professional Characteristics

Frequency Percent Valid Percent Cumulative

Percent
AGE
Less than 30 53 27.5 27.5 27.5
30-39 76 39.4 39.4 66.8
40-49 37 19.2 19.2 86.0
50-59 23 11.9 11.9 97.9
Older than 59 4 2.1 2.1 100.0
Total 193 100.0 100.0
GENDER
Female 143 74.1 74.1 74.1
Male 50 25.9 25.9 100.0
Total 193 100.0 100.0
LEVEL OF EDUCATION
Diploma 174 90.2 90.2 90.2
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Bachelor's Degree 19 9.8 9.8 100.0

Total 193 100.0 100.0

EMPLOYMENT STATUS
Employed Full-Time 188 97.4 97.4 97.4
Contract Worker 5 2.6 2.6 100.0
Total 193 100.0 100.0

POSITION
Senior Registered Nurse 17 8.8 8.8 8.8
Principal Registered Nurse 96 49.7 49.7 58.5
Chief Registered Nurse 6 3.1 3.1 61.7
Registered Nurse 56 29.0 29.0 90.7
Midwife 4 2.1 2.1 92.7
Senior Nursing Officer 2 1.0 1.0 93.8
Assistant Nursing Officer 2 1.0 1.0 94.8
Ophthalmic Nurse 1 5 5 95.3
Nursing Officer | 6 3.1 3.1 98.4
Nursing Officer 1l 2 1.0 1.0 99.5
Nursing Superintendent 1 5 5 100.0
Total 193 100.0 100.0

DHMT
Greater Mahalapye DHMT 75 38.9 38.9 38.9
Greater Francistown DHMT o1 26.4 26.4 65.3
Serowe DHMT 24 12.4 12.4 77.7
Greater Selebi-Phikwe DHMT 3 1.6 1.6 79.3
Kgatleng DHMT 13 6.7 6.7 86.0
Palapye DHMT 7 3.6 3.6 89.6
Southern DHMT (Kanye) 7 3.6 3.6 93.3
Kweneng East DHMT 13 6.7 6.7 100.0
Total 193 100.0 100.0

The respondents also reported a total average of 12.6 years working in the healthcare system
in Botswana, with females reporting an average of 13.6 years compared to their male

counterparts who had an average of 9.5 years.
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Table 55: Nurses' Personal Experience

Age Gender Mean N Std. Deviation
Female 3.2738 37 2.22708
Less than 30 Male 3.4250 16 2.23532
Total 3.3194 53 2.20908
Female 10.0400 50 3.78482
30-39 Male 10.3077 26 3.59743
Total 10.1316 76 3.69988
Female 19.2097 31 5.04938
40-49 Male 16.1667 6 7.67898
Total 18.7162 37 5.54344
Female 28.3636 22 6.38111
50-59 Male 27.0000 1
Total 28.3043 23 6.24088
Female 35.3333 3 2.88675
Older than59  Male 30.0000 1
Total 34.0000 4 3.55903
Female 13.6268 143 10.02946
Total Male 9.5360 50 6.84206
Total 12.5670 193 9.46420
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Table 56: Nurses' EHRs Use

Frequency  Percent Valid Percent Cumulative Percent

EHR CURRENT USE

Yes 145 75.1 75.1 75.1
No 48 24.9 24.9 100.0
Total 193 100.0 100.0

PAPER-BASED RECORD USED

Yes 66 34.2 34.2 34.2
No 127 65.8 65.8 100.0
Total 193 100.0 100.0

EHR NAME

PIMS 76 39.4 52.4 52.4
IPMS 41 21.2 28.3 80.7
PIMS, IPMS 28 14.5 19.3 100.0
Total 145 75.1 100.0

N/A 48 24.9 24.9

Total 193 100.0

EHR FREQUENCY OF USE

Daily 110 57.0 75.9 75.9
Every Week 21 10.9 14.5 90.3
Once every 2 Weeks 7 3.6 4.8 95.2
Once a month 2 1.0 14 96.6
Less than once a month 5 2.6 3.4 100.0
Total 145 75.1 100.0

N/A 48 24.9

Total 193 100.0

With regard to professional characteristics, 81.9% of the respondents confirmed that they had
an average of 5.95 years of experience using EHRs. The majority (76.2%) of the respondents
also reported that they currently use EHR, with only 39.4 % who reported that they use PIMS
only, 21.2% indicated that they use IPMS only, while 14.5% indicated that they use both IPMS
and PIMS. However, of the 34.2% of the respondents who reported using paper-based records,
9.3% indicated that they use both electronic records and paper-based records. Regarding the
frequency of use of EHRS, 75.9% of EHRs users indicated that they use the system daily, 14.5%
indicated a weekly usage of the system, and 4.8% fortnightly, while 1.4% insisted that they use
the system every month, and 3.4% indicated that they use EHRs less than once a month.
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Table 57: Nurses’ Comfort levels

Frequency Valid Percent Cumulative Percent
Not comfortable at all 20 10.4 10.4
A little comfortable 41 21.2 31.6
Quite Comfortable 60 31.1 62.7
Very Comfortable 72 37.3 100.0
Total 193 100.0

To evaluate nurses’ comfort levels when using EHRS, one close-ended question was asked to
participants about their level of comfort in using EHRs. 10.4% of the respondents reported that
they were not comfortable at all using EHRs, 21.2% reported that they were a little
comfortable, 31.1% reported that they were quite comfortable while a majority (37.3%)
reported being very comfortable with using EHRs for their job task.

5.2 Main study Variables: Descriptive statistics

Table 58: Main Study Variables

N Mean Std. Deviation

Performance Expectancy 193 2.1287 .88306
Effort Expectancy 193 2.2703 .80968
Social Influence 193 2.7124 3.51525
Computer Anxiety 193 3.7816 .78084
Attitude 193 2.6938 34376
Facilitating Conditions 193 2.8795 .83467
Self-Efficacy 193 2.4435 63646
Personal Innovativeness 193 2.2889 73184
Resistance to Change 193 2.7133 1.09851
Behavioural Intention 193 1.7945 .67342
Valid N (listwise) 193

Table 59 presents the descriptive results (mean and standard deviation scores). The Effort and
performance expectancy variables had significantly lower values, signifying that the

participating nurses generally perceived that using EHRs would be beneficial for their
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performance in their job and would be easy to use and navigate with less effort. On the other
hand, the social influence variable recorded a higher value, signifying that the participating
nurses’ Social Influence had a positive but limited effect on their perceptions regarding the use
of EHRs.

However, Computer Anxiety recorded a high mean score signifying that the participating
nurses were not shrouded in anxiety at the possibility of using EHRs. This inverse relationship
demonstrates that EHRs users were comfortable with the use of EHRs. The participating nurses
demonstrated positive perceptions about the outcomes of using EHRs, as shown by decreased
mean scores on their, attitude in their responses. Regarding the facilitating conditions is in place
to enable the use of EHR systems, respondents gave answers that bordered on neutrality.

Furthermore, regarding Self-Efficacy, the participating nurses had fairly positive perceptions
of their perceptions on their ability to carry out their job task (using EHRS). Moreover, low
values on personal innovativeness amongst the participants were recorded, indicating that they
had favorable perceptions about the degree to which they adopt new ideas and technologies at
an early stage than other members of their social circle. However, the participating nurses had
lower scores for Resistance to change, indicating that they had negative perceptions about the
use of EHRs in favor of older systems. Nurses also had very low scores for Behavioural
Intention to use EHRs, indicating that there is a high probability for nurses to use EHRs to

perform their job tasks in their practice.

5.3 Hypothesized Relationships

Before creating a multiple linear regression model, it is important to ascertain the existence of
a linear relationship amongst each independent variable and the dependent variable. These
relationships will help ascertain if there is any mediation effects between the independent and
the dependent variable. It is also important to determine if there is a problem of

multicollinearity. The results of a simple regression conducted are follows:
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Table 59: Simple Regression

Hypothesis Relationship Standardised path coefficient (Beta) t-value
H1 PE— BI 412 6.243***
Hla PE—>ATT 591 10.113***
H2 EE— BI 487 7.700***
H2a EE— > ATT .620 10.928***
H2b EE —> AU 114 1.580ns
H3 SI— Bl 251 3.583***
H3a SI—> ATT .300 4.352***
H4 FC—> AU 424 6.469***
H5 Pl — BI .508 8.156***
H5a Pl —> EE 430 6.576***
H5b Pl—» FC 257 3.681***
H6 RC — BI -.082 -1.136ns
H7 CA-—— BI -.330 -4.830***
H7a CA—> RC .086 1.192ns
H7b CA-—>EE -.286 -4 131***
H8 SE—> AU 123 1.716ns
H8a SE —> CA -.306 -4 445%**
H8b SE—> EE 521 8.441***
H9 ATT—> BI .550 9.108***
H10 Bl —»AU 232 3.303**

*<.05, **<.01, ***<.001, ns= “not significant”

5.3.1 Hierarchical Multiple Regression Analysis Results

Table 60: Model Summary

Model R R Square Adjusted R Square  Std. Error of the Estimate
1 5642 318 .290 48948
2 566" .320 275 49446
3 637° 406 322 47825
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Table 61: Hierarchical Multiple Regression Analysis for Variables predicting Behavioural
Intentions

Model Unstandardize Standardized t Sig. Collinearity
d Coefficients  Coefficients Statistics
B Std. Beta Tolerance VIF
Error
(Constant) 1.050 .274 3.826 .000
Computer Anxiety -.093 .042 -.154 -2.239 .026 .851 1.175
Attitudes 187 .083 .203 2.268 .025 .503 1.989
. Performance Expectancy .040 .055 .060 726 .469 .589 1.697
Effort Expectancy 145 .067 191 2.165 .032 515 1.941
Personal Innovativeness  .090 .056 107 1.616 .108 909 1.100
Resistance to Change -.026  .025 -.067 -1.054 .293 .984 1.016
Social Influence .062 .042 107 1.465 .145 751 1.332
(Constant) 980 411 2.388 .018
Computer Anxiety -.091 .044 -.150 -2.086 .039 187 1.271
Attitudes 183 .084 197 2175 .031 497 2.012
Performance Expectancy  .042 .056 .064 754 452 572 1.747
Effort Expectancy 150  .068 198 2.199 .029 507 1.974
Personal Innovativeness ~ .085  .057 102 1.495 137 .884 1.131
Resistance to Change -029 .026 -.075 -1.120 .264 923 1.083
) Social Influence .063 .044 109 1433 .154 .706 1.416
Age .060 .082 .106 733 .465 197 5.066
Level of Education .004 135 .002 027 978 917 1.091
Personal Experience -.005  .009 -.077 -535 594 198 5.051
IT Experience -.001 .008 -.008 -105 916 187 1.271
(Constant) -907 771 -1.175  .242
Computer Anxiety -070 .044 -115 -1.584 115 730 1.370
Attitudes 232 .087 251 2.660 .009 429 2.331
Performance Expectancy  .358 262 .539 1.364 .175 .025 40.721
Effort Expectancy .360 128 476 2.813 .006 134 7.464
Personal Innovativeness  .122 .069 .146 1.758 .081 .556 1.797
Resistance to Change .002 .063 .004 027 978 149 6.728
Social Influence 246 122 428 2.020 .045 .085 11.718
3 Age 711 257 1.254 2.763 .006 .019 53.778
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Level of Education 422 277 .208 1.523 .130 .205 4.880

Personal Experience -.072  .028 -1.131 -2.544 012 .019 51.563
IT Experience .003 .022 .029 153 .879 .108 9.239

Sl by Age -140 112 -.797 -1.249 214 .009  106.306
EE by Age -.036  .049 -.199 - 729 467 .051 19.443
PE by Age -.096  .083 -.522 -1.159 .248 .019 52.938
RC by Age -.012  .026 -111 -.468 .640 .069 14.595
Pl by Age -.003 .025 -.016 -110 .913 74 5.748

PE by PExp .020 011 .795 1.788 .076 .019 51.649
Sl by PExp 012 .013 518 909  .365 012 84.756
EE by LOE -137  .072 -.468 -1.906 .058 .064 15.728
PE by LOE -.049 119 -.192 -414 680 .018 56.143
PE by IT Exp -018 011 -.406 -1.698 .091 .067 14.899
EE by IT Exp .014 .012 301 1.141 .256 .055 18.169

Dependent Variable: Bl

Note: PI= Personal Innovativeness; RC= Resistance to Change; PE= Performance
Expectancy; Sl= Social Influence; EE= Effort Expectancy; CA=Computer Anxiety; ATT=
Attitude; Edu= Education; PExp= Professional Experience; IT Exp= IT Experience

Table 62 presents the outcomes of the hierarchical multiple regression analysis that was
conducted. The first block was made up of the main study variables that were hypothesized to
be independent causes of behavioural intentions. These were effort expectancy, computer
anxiety, social influence, attitude towards use, performance expectancy, and personal
innovativeness. Out of these, only personal innovativeness had a noteworthy effect on

behavioural intention.

Education, IT experience, age and professional experience were included in the second block
as hypothetical moderating variables. Education, IT experience, age, and professional

experience did not show substantial direct connections with behavioural intentions. This was

signified by the significantly low changes in the adjusted R2 value from 0.290 to 0.275.

Furthermore, block three (3) consisted of the hypothetical relationships between the
independent and the moderating variables. These were the indirect associations between

education, IT experience, age, and professional experiences on the hypothetisized
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relationships. Although not statistically significant, it was found that the influences of age and
IT experience on performance expectancy as well as the influence of professional experiences
on social influence added to the explanatory power of the model. However, the resultant model

was found to have the multicollinearity problem.

5.3.1.1 Multicollinearity & Diagnostics in Regression

Multicollinearity refers to a case where two or more independent variables or predictors have
a strong linear relationship such that the influence of individual predictors cannot be clearly
separated [348]. Since multicollinearity results from x variables (independent variables) being
related, it causes the regression model to be unstable and it obscures the effects of the
individual predictors, leading to difficulties in building a regression model [349]. When
multicollinearity exists between variables, the tolerance values would be less than 0.1 (T<0.1)
[350], [351]. In addition, the uncertainty in the influence of the independent variables can be
represented by high values of the variance inflation factor (VIF). A rule of thumb is that, VIF
(1/(1-R2)) values should not be more than 5 [349], [352], [353].

In this study, VIF was calculated after standardizing or centering the variables. Centred
variables generally have decreased intercorrelation thus lowering multicollinearity. Variable-
Centering is achieved by subtracting the mean scores of each variable from individual variable
scores [353]. As seen in Table 67, the hierarchical multiple regression analysis conducted on
the study variables yielded inflated VIF values and tolerance values which are less than 0.1,
signifying the existence of multicollinearity. The correlation test conducted (see Table 67) also
signaled a multicollinearity, yielding values over 0.9. A study by [354] stated that although
multicollinearity has no impact on the assumptions of multivariate statistical techniques, it has
a sizeable effect on the generalizability of the resultant model in regression.

In dealing with multicollinearity, this study focused on subset selection [355], [356] which
primarily focuses on removing explanatory variables with either inflated VIF values (VIF>5),
tolerance values that are less than 0.1, correlation values that are over 0.9 and other

multicollinearity indicators, one at a time to eliminate multicollinearity [357].
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5.3.1.2 Mediation Testing

A mediation analysis was conducted on the effects of Attitudes mediating the influence Effort
Expectancy on Behavioural intentions. Based on the bivariate regression conducted, the
estimates showed that there is a significant direct effect between EE and Bl (p-value = 0.000 <
0.05, =0.487). In addition, the estimates showed that there is a direct effect between EE and
ATT (p-value = 0.000 < 0.05, p=0.344). However, the multiple regression conducted on the
influence of EE and ATT on BI showed that the effect of EE was reduced in the presence of
ATT (B=.236, p-value = 0.000 < 0.05).

A mediation analysis was also conducted on the effects of ATT mediating the effect of PE on
BIl. Based on the bivariate regression conducted, the estimates showed that there is a significant
direct effect between PE and BI (p-value = 0.000 < 0.05, $=0.412). In addition, the estimates
showed that there is a direct effect between PE and ATT (p-value = 0.000 < 0.05, 3=0.591).
However, the multiple regression conducted on the influence of PE and ATT on Bl showed
that the influence of PE was not significant in the presence of ATT (p=.133, p-value = 0.075 >
0.05).

ATT was also found to fully mediate the association between Sl and BIl. The bivariate
regression conducted showed that there is a significant connection between Sl and Bl (=.251,
p-value = 0.000 < 0.05). further investigations showed that there is a positive relationship
between Si and ATT (=.300, p-value = 0.000 < 0.05). However, the multiple regression
conducted on the influence of SI and ATT on Bl showed that the influence of SI was not
significant in the presence of ATT ($=.094, p-value = 0.137 > 0.05).

In this study, we conducted the mediation analysis by means of the direct and indirect effects
based on bootstrap procedures (2000 bootstrap samples) and bias-corrected confidence interval
of 95% based on the Baron and Kenny (1986) [358] approach. The results show that Attitudes
fully mediates the relationship between Performance Expectancy and behavioural Intentions as
indirect effects are statistically significant (f=.279, p-value = 0.000 < 0.05). In addition, the
study findings revealed that attitude fully mediates the relationship between social influence
and BI as the indirect effects are statistically significant (f=.157, p-value = 0.000 < 0.05).
Lastly, the results also show that Attitudes partially mediates the relationship between EE and
Bl (B=.250, p-value = 0.000 < 0.05).
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Table 62:Mediation Analysis

Path Total Effects Direct Effects Indirect Effects Comments
PE>SATT>BI .412*** .133(ns) 2T9*** Full Mediation
EESATT>BI  .487*** 236** 250%** Partial Mediation
SI>ATT>BI  .251*** 0.94(ns) A57F** Full Mediation

*<.05, **<.01, ***<.001, ns= “not significant”

5.3.2 Resultant Model

Table 63: Resultant Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .6122 375 .362 49775
Table 64: Anova Table
Model Sum of Squares  df Mean Square F Sig.
Regression 27.929 4 6.982 28.182 .000°
1 Residual 46.578 188 .248
Total 74.507 192
Table 65: Resultant Model
Model Unstandardized  Standardized t Sig. Collinearity
Coefficients Coefficients Statistics
B Std. Error Beta Tolerance VIF
(Constant) 916 242 3.788 .000
Effort Expectancy 145 .057 .189 2,518 .013 .593 1.687
1 Attitudes .320 .072 .338 4.448 .000 575 1.739
Personal Innovativeness .118 .052 139 2.262 .025 .883 1.132
Computer Anxiety -.100 .040 -.154 -2.496 .013 .873 1.145

Dependent Variable: Behavioural Intention
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Correlation Matrix

Table 66: Correlation Matrix (Resultant Model)

Correlations

Bl ATT PE EE CA Pl Sl RC
Pearson Correlation 1 5507 4127 487  -3417 3200 251  -.082"
Bl Sig. (2-tailed) .000 .000 .000 .000 .000 .000 257
N 193 193 193 193 193 193 193 193
Pearson Correlation 550" 1 5917 6207 -335 3137 3007 -.044
'_T_‘T Sig. (2-tailed) .000 .000 .000 .000 .000 .000 543
N 193 193 193 193 193 193 193 193
Pearson Correlation 412" 591" 1 4977 -288" 139 4237 -.046"
PE Sig. (2-tailed) .000 .000 .000 .000 .054 .000 529
N 193 193 193 193 193 193 193 193
Pearson Correlation ~ .487" .6207 497" 17 -3027 3027 4067 -.068"
EE Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .345
N 193 193 193 193 193 193 193 193
Pearson Correlation  -.341™ -335" -288™ -302” 17  -1207 -.056~ .005"
i Sig. (2-tailed) 000 000 000  .000 097 437 941
N 193 193 193 193 193 193 193 193
Pearson Correlation ~ .320™ 313" 139  .302" -.120" 1 096" .012™
Pl Sig. (2-tailed) .000 .000 .054 .000 .097 185 .865
N 193 193 193 193 193 193 193 193
Pearson Correlation ~ .251" .300" .423" 406" -.056" .096 1" 063
Sl Sig. (2-tailed) .000 .000 .000 .000 437 185 .386
N 193 193 193 193 193 193 193 193
Pearson Correlation  -.082  -044  -046  -.068 .005 012 .063 1
RC Sig. (2-tailed) 257 543 529 345 941 865  .386
N 193 193 193 193 193 193 193 193
Note: Bl= Behavioural Intention; PI= Personal Innovativeness; PE= Performance

Expectancy; EE= Effort Expectancy; CA=Computer Anxiety; ATT= Attitude; RC= Resistance
to Change; SI= Social Influence
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5.3.3 The Effects of the Main Study Variables (Resultant Model)

The results of the multiple regression analysis on the main study variables partially supported
the hypothesized relationships, which were adapted based on the modified UTAUT model.
Performance Expectancy, Personal Innovativeness, Attitudes and Effort Expectancy had a
statistically significant effect while computer anxiety had a negative effect on nurses’
behavioural intention, explaining 37.5% of the variance in nurses’ behavioural intention to use
EHRs.

Performance Expectancy (PE)

The variable performance expectancy was found to have a positive, direct, and significant
effect on behavioural intention to use EHRs. This result indicates that nurses choose to use
EHRs when they believe that the system will help them to perform their jobs better or achieve
efficiency in their nursing duties [68], [82]. These findings are consistent with numerous other
studies [15], [21], [213], [359], [360], [50], [51], [57], [65], [68], [129], [189], [199] that
established that performance expectancy (perceived usefulness) had a positive influence on
nurses’ behavioural intentions. However, these findings are inconsistent with a study [69] that
found no significant influence of performance expectancy on behavioural intentions. In the
context of the resultant model, the direct influence of performance expectancy was diminished
as attitudes fully mediated the influence of performance expectancy on behavioural intentions
(p-value = 0.075 > 0.05, =0.133).

Performance Expectancy as a determinant of Attitudes

This study established that performance expectancy has a direct influence on Attitudes
(p-value = 0.000 < 0.05, p=0.591). This finding suggests that the degree to which a
nurse expects EHRs systems to help attain their job task influences nurses’ attitudes
which then influence the enactment of a behaviour. This finding is consistent with
studies [361], [362] that found a positive influence of performance expectancy on
attitudes. However, this finding is inconsistent with other studies [76], [363] that found

no significant influence of performance expectancy on attitudes.

The outcomes of the data analysis conducted suggest that attitude fully mediates the association

between performance expectancy and behavioural intention as the indirect effects are
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statistically significant (p-value = 0.000 < 0.05, B=0.279) while the direct effects were
0.075 > 0.05, p=0.133). This finding is in line with a study

that found the mediating effects of attitudes on the association between performance

statistically insignificant (p-value

expectancy and behavioural intention [23], [361].

Effort Expectancy (EE)

This study established that effort expectancy (EE) has statistically significant effect on
behavioural intentions (BI) (p-value = 0.028 < 0.05, $=0.189). This finding suggests that the
ease with which nurses view EHRs influences usage their behavioural intentions [68]. This
discovery is in line with other studies [22], [50], [128], [129], [213], [364], [365] that found
that effort expectancy had a significant effect on behavioural intentions in similar settings.
However, this finding is inconsistent with several other studies [23], [189], [359], [360] that

did not find effort expectancy and behavioural intentions to be associated.

The Influence of Computer Anxiety on Effort Expectancy as a determinant

This study also found the influence of computer anxiety on effort expectancy (p-value
= 0.000 < 0.05, B = -0.302) as a determinant. This study found that the association
between computer anxiety and effort expectancy has a negative effect on nurses’
behavioural intention to use EHRs in resource-limited settings. This association
suggests that nurses experience anxiety in association with how easy they believe EHRS
use is [208]. This outcome is in line with other studies [116], [211], [212], [366]-[369]
which also found a direct and negative influence of computer anxiety on effort
expectancy (PEOU).

The Influence of Self-Efficacy on Effort Expectancy

Self-efficacy was examined in terms of its influence on effort expectancy. This study
discovered that self-efficacy has a statistically significant effect as a determinant on
effort expectancy (p-value = 0.000 < 0.05, p=0.521). This outcome is in line with
previous studies that found that self-efficacy is a determinant of effort expectancy [23],
[363].

The findings indicate that attitudes partially mediate the association between effort expectancy

and behavioural intention as the direct (p-value = 0.002 < 0.05, g = 0.236) and indirect effects
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(p-value = 0.000 < 0.05, B = 0.250) are both statistically significant. This result is in line with
a study that found the mediating effects of attitudes on the correlation between effort
expectancy and behavioural intentions [23].

Attitude towards behaviour (ATT)

Attitude towards behaviour has been a widely established variable of behavioural intention to
use information systems. In this study, attitudes towards the use of EHRS in resource-limited
settings were found to have a statistically significant influence on behavioural intention (p-
value = 0.000 < 0.05, p=0.338) as the strongest determinant. This relationship suggests that a
nurse’s attitudes towards EHRs use determine behavioural intention to use EHRs [138]. This
finding is consistent with other studies [23], [65], [205], [208], [210], [215], [249], [370], [371]

that found attitudes to have a significant influence on behavioural intentions.

The Influence of Effort Expectancy on Attitudes as a determinant.

This study also assessed the effect of effort expectancy on nurses’ attitudes towards the
use of EHRs as a determinant. For the coefficient of the interaction between effort
expectancy and attitudes towards behaviour, the results show that Effort Expectancy
has a positive and statistically significant influence on Attitude towards use (p-value =
0.000 < 0.05, p=0.620). For every unit increase in Effort Expectancy, Attitudes towards
behaviour increase by 0.503 units. The findings of this study were consistent with other
studies that found a positive interaction between effort expectancy and attitudes [84],
[372]-[377].

This study also discovered that Effort Expectancy had a statistically significant
influence on attitude towards behaviour. This is consistent with other studies that found
the effect of effort expectancy on attitudes [205], [361]-[363].

Social Influence (SI)

The effects of social influence have been widely studied and social influence has been reported
to be a determining factor of behavioural intention to use information systems. Among nurses,
this study found that nurses’ social circle influences their perceptions of EHRs use. This
relationship suggests that nurses hold higher regard for the perceptions of their integral social

circle members on whether or not to use EHRs [68], [135]. This is consistent with other studies
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that found social influence to be a determinant of behavioural intentions in similar settings
[116], [205]. The correlation between social influence and behavioural intentions was fully
mediated by attitudes as the indirect effects were found to be statistically significant (p-value
= 0.000 < 0.05, B=0.279) while the direct effects were statistically insignificant (p-value =
0.075 > 0.05, p=0.133). This outcome is in line with studies that found the mediating effects
of attitudes on social influence [23], [361]. Lastly, it is worth noting that although the
directionality of the social influence path was as hypothesized, the variable’s explanatory

power was reduced when added to the model though it remained influential.

Personal Innovativeness (PI)

In this study, personal innovativeness (p-value = 0.019 < 0.05, p=0.139) was found to
positively effect nurses’ behavioural intentions. This positive influence suggests that nurses in
Botswana’s public health facilities in resource-limited settings are always ready to try new
technological systems [200]. The study findings are consistent with a study [204] on intent to
use online platforms in the context of rural tourism, which found that personal innovativeness
has a substantial effect on behavioural intentions. The effects of personal innovativeness on
behavioural intentions is also supported by other researchers who found a direct and positive
influence [200]-[202], [204], [217], [378].

Personal Innovativeness as a determinant of Effort Expectancy

The influence of personal innovativeness on effort expectancy has been widely studied.
This study found that personal innovativeness positively effects effort expectancy (p-
value = 0.000 < 0.05, =0.302). This relationship suggests that nurses who adopt the
use of EHRs earlier are generally more competent and find it easier to learn, use,
imagine and appreciate the benefits of using EHRs [203], [379]. Innovative system
users are more likely to be open to information systems usage [202]. The more
innovative a system user is the more intense the user’s perceptions regarding the use of
a particular system [200]. This finding is in line with studies that reported that personal
innovativeness has a statistically significant influence on effort expectancy [201],
[203], [217], [364], [380]. A study [192] also found that consumer innovativeness has
an effect on the perceived ease of use and perceived behavioural control. However, this
finding is inconsistent with other studies that did not find the effects of personal

innovativeness on effort expectancy [200], [204], therefore the result is inconclusive.
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Resistance to change (RC)

This study found that resistance to change has no statistically significant influence on nurses’
behavioural intentions (p value=0.257 > 0.05, p=-.082). This is consistent with other studies
[202], [208] that found that resistance to change has no effect on physicians’ behavioural
intentions. In addition, this study found that resistance to change has no statistically significant
effect on behavioural intentions when moderated by age. However, this finding was surprising,
given that numerous studies [173]-[177], [200], [206], [215], [232] reported that RC has a
negative direct relationship with behavioural intentions such that the effects are stronger for
older nurses [116]. As a result, these relationships were left out of the final model as they were
not adding meaningfully to the explanatory power of the model and address the problem of

multicollinearity.

The Influence of Computer Anxiety on Resistance to Change

This study found that computer anxiety does not influence resistance to change (p
value=0.505 > 0.05, B=.086). This was a surprising finding as it goes against empirical
evidence found on the subject. This result suggests that the level of computer anxiety
does not influence the level of resistance to change. Although only a few studies [180]
[381] have empirically assessed the correlation between resistance to change and
computer anxiety, available literature suggests that the use of information systems
among users with high levels of computer anxiety may result in information system
underutilization compared to users with little to no computer anxiety [212]. This
suggests that increased computer anxiety can influence resistance to use new
technological systems [214], [382]. Another study [383] found that computer anxiety
and resistance to change both increase in response to system users’ perception of lack
of support. In addition, a study [384] found that an increase in anxiety amongst
professionals leads to an increase in resistance to change, as they view information
system implementation as a threat to their workflow and they fear overreliance on
machines [175], [384].

The studies [385]-[387] found that physicians were concerned about the costs
associated with acquiring and maintaining EMRs, while nurses in larger facilities were

anxious that the implementation of EMRs might lead to staff downsizing and therefore
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resisted the use of EMRs. These fears and concerns have been found to be sufficient to
lead to resistance to change to the detriment of information system utilization. A study
[388] further highlighted the influence of computer anxiety on resistance to change by
imploring that anxiety can arise when learning a new information system and this can
result in resistance to change, which negatively impacts cognitive performance. In
addition, a study [180] found that anxiety is significantly related to resistance to change,
with an upsurge in computer anxiety prompting nurses to reject information system

usage.

Computer Anxiety (CA)

In this study, the findings on the influence of computer anxiety showed that computer anxiety
had a significant effect on behavioural intentions (p-value = 0.019 < 0.05, = -0.154). This
result is consistent with studies [208], [212], [389] that found that nurses feel uneasy and
confused when faced with EHRs use, fear of causing the computer to lose data, and looking
incapable of using EHRs. In addition, numerous other studies found information systems
underutilized due to nurses’ fear of using technology [213], [366], [390]. Furthermore, a study
reported that computer anxiety had significant effects on the adoption of information systems
for smaller physician practices compared to larger physician practices [215]. Computer anxiety
was reported to have a substantial effects on behavioural intentions to use information systems
in comparable fields [116], [205], [370], [391].

The influence of Self-Efficacy on Computer Anxiety

Computer Self-Efficacy has been widely confirmed as a causal factor of information
system actual use. The probability of IS users with increased computer self-efficacy
experiencing being open to IS use is higher in comparison with IS users with limited
computer self-efficacy [370], [392]. This study found that there is a negative influence
of self-efficacy on computer anxiety. This study found that self-efficacy negatively

impacts computer anxiety [392] (p-value = 0.000 < 0.05, = -0.340).
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5.3.4 The effect of Moderators

Table 67:The Effects of Moderators

Hypothesis Relationship Standardised path t-value Sig Result
coefficient (Beta)

H1b: PE*LOE—> ATT .586 10.004 .000 Supported
Hlc: PE*ITEXp—>ATT 248 3.404 .001 Supported
H1d: PE*PEXx —>» ATT 537 8.786 .000 Supported
Hle: PE*AGE—>» ATT .600 10.366 .000 Supported
H2c: EE*LOE—>»ATT .619 10.900 .000 Supported
H2d: EE*ITEXp—» ATT 573 9.302 .000 Supported
H2e: EE*AGE—>ATT 577 9.772 .000 Supported
H3b: SI*PEX—>»ATT .205 2.896 .004  Supported
H3c: SI*AGE—>BI 194 2.732 .007  Supported
Hb5c: PI* AGE ——»BI 241 3.430 .001 Supported
Hé6a: RC* AGE—» BI -.019 -267ns  .790 Not Supported

From the findings, nurses’ individual characteristics namely; nurses’ age, IT experience,
professional experience and education have statistically substantial moderating influence on
the main study variables. However, this study did not find the moderating influence of age on
resistance to change. The results obtained altogether with the available empirical evidence on
the influence of education, age, IT experience and professional experience on behavioural
intention to use information systems imply that the effects of the aforementioned individual

characteristics of the nurses are inconclusive.

Level of Education

The data showed that the influence of education levels is significant for the assessment of
nurses’ attitudes towards the use of EHRs. This study found the moderating influence of the
education on the relationship between performance expectancy and effort expectancy with
nurses’ attitudes towards the use of information systems in their workplace for their practice
as shown in table 73. This outcome is in line with other studies [65], [185], [186] that also
determined these relationships to be more significant for professionals who were more
educated. In addition, a study found that nurses who were degree holders were more

comfortable using computer hardware and communication using computers in comparison with
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nurses who were diploma holders [393]. However, this finding is inconsistent with numerous
other studies found that the level of education had no moderating effects on the relationships
between performance expectance and effort expectancy with nurses’ attitudes or behavioural
intentions [9], [15], [127], [185], [187], [394]-[397].

IT Experience

This study found the moderating effect of IT experience on the correlation between nurses’
performance expectancy and attitudes towards the use of information systems in their
workplace. This finding suggests that nurses with higher 1T-based knowledge are more likely
to find EHRs to improve their job performance than those little to no IT-based knowledge [65].
This outcome is in line with a study by Terry et al which reported that computer experience
had positive effects on the perceived usefulness of EHRs among physicians and nurses in
ambulatory care settings [398]. In addition, several other studies found that IT experience has
an indirect influence on the correlation between performance expectancy and attitudes such
that an increase in IT experience increases nurses’ perceptions that the information system will
help them to execute their job-task efficiently [234], [395], [399].

This study also found that IT experience has a moderating influence on the association between
nurses’ effort expectancy and attitudes towards the use of EHRs. This finding is in line with
a study by Terry et al that found that nurses who had limited experience with IT systems were
more likely to be challenged by the process of learning how to use and operate computers and
information systems [398]. This influence suggests that the number of years of technolgy use
that a nurse has accued directly influences how easy they perceive EHRSs use to be [65]. This
is supported by other studies that found the indirect effects of IT experience [65] [366].

A study by Ifinedo found that computer knowledge has a moderating influence on the
connection between the perceived usefulness and the perceived ease of use with nurses’ attitude
towards the use of technology [63]. This finding on the moderating influence of computer
knowledge on performance expectancy and effort expectancy is also supported by several other
studies [185], [234], [394]-[397], [399] that found that IT experience has an indirect influence
on attitudes towards the use of information systems amongst nurses. However, this finding is
inconsistent with other studies [15], [187] that found no indirect influence of IT experience on
attitudes or behavioural intention to use information systems, hence inconclusive. The majority
(92.7%) of the respondents in this study reported having an average of 9.31 year-experience

with using computer hardware or software and this may be a contributing factor to the
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significant moderating influence of the IT Experience on the evaluation of nurses’ attitudes
towards to use EHRs [400], [401].

Professional Experience

This study found that professional experience has an indirect influence on the correlation
between performance expectancy and attitudes towards the use of EHRs. This lends support
to a study by Holtz and Krein that found that performance expectancy was significantly
different between nurses with more than 10 years of experience and nurses with less than 10
years of working experience. Holtz and Krein found that nurses who had been employed for
less than 10 years reported that the use of information systems would increase their job
performance in comparison to nurses with more than 10 years of working experience [9]. This
discovery is in line with other works [182], [402] that found that professional experience (years
of working experience) has a moderating influence on performance expectancy. However, this
finding is inconsistent with a study by Ifinedo that found that years of working experience has
no statistically significant indirect influence on the association between perceived usefulness
and attitudes [65]. Lastly, this finding is also inconsistent with other studies that reported that
professional experience has no statistically significant influence on performance expectancy
[171], [403]-[406].

This study also established that professional experience moderates the association between
social influence and attitude towards the use of EHRs in BRPFs. This outcome is in line with
other works [73], [168] that found that professional experience mediates the correlation
between social influence and attitude towards EHRs. However, the findings on the moderating
effects of professional experience are inconsistent with other studies [19], [65], [171], [402]
that found that professional experience has no indirect influence on nurses’ attitudes or

behavioural intentions to use information systems in their nursing duties.
Age
This study found that age had a moderating influence on the correlation between performance

expectancy and nurses’ attitudes towards EHRs usage. This finding is supported by other

works that found that age has an indirect influence on performance expectancy [171], [251],
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[402], [407]. However, this finding is inconsistent with studies [65], [128] that reported that

age has no moderating influence on factors that influence behavioural intentions.

This study also found that age moderates the correlation between effort expectancy and
attitude towards the use of EHRs. This finding is consistent with studies [250], [251], [407],
[408] that found that age has a moderating influence on effort expectancy such that the effects
will be stronger for youthful practitioners. However, this finding is inconsistent with a study
by Odom which reported that age has no association with effort expectancy [171]. A study by
Ifinedo also found that age moderates the influence effort expectancy on attitude towards 1S
[65]. This finding also inconsistent with other viewpoints in the literature that found that age
has insignificant indirect influence on nurses attitudes [403]-[406], [409].

The results of this report showed that age moderates the association between social influence
and behavioural intentions to use EHRs. This finding lends support to a study by Rhodes which
reported that the need to affiliate while placing great value on other people’s opinions increases
with age [112]. This outcomes of this work are also in line with studies [9], [129], [130], [168]
that found that age has a close association with the increase in pressure to adhere to social
pressures among nurses. However, this finding is inconsistent with a study [402] that found
that age does not have any association with social influence.

Moreover, this study found that age moderates the relationship between personal
innovativeness and behavioural intentions. This finding is in line with a study by Kummer et
al that reported that age significantly influenced personal innovativeness [168]. This result is
also in line with other works [410]-[412] that found that personal innovativeness is closely

associated with age.

This study found that age has a statistically insignificant indirect influence on the relationship
between resistance to change and behavioural intentions. This finding is surprising as
numerous studies [168], [176]-[180] found that age moderates the connection between
resistance to change and behavioural intentions. This finding is also inconsistent with a study
by Khan et al that found that there is higher resistance to change in older nurses in comparison
to their younger counterparts [175]. It is worth noting that this work found no correlation

between resistance to change and behavioural intentions.
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Several reasons might explain why nurses’ age was found to have insignificant indirect effects
on the correlation between resistance to change and nurses’ behavioural intentions. A study by
Guba and Lincoln posits that there has been a general upsurge in technological system usage
for personal and professional reasons [395]. Nurses in Botswana generally undergo EHRs
related training prior to the introduction of EHRs [413]. Therefore, nurses are more likely to
have sufficient knowledge to effectively use EHRs [127]. In addition, nurses are expected to
continuously familiarize themselves with EHRs thereby improving user efficiency [414].
Moreover, entry-levels in institutions of higher learning have generally been improved to
increasingly incorporate technological literacy to enhance nurses’ skills and competencies in
the use of computers and information systems [415]. Lastly, resistance to change is primarily
associated with older nurses while younger nurses are more willing to adopt the use of EHRS
[175]. This finding may reflect that in this study, 66.8% of the respondents were younger than
40 years as shown in Table 55. As a result, it is probable that resistance to change is not integral

to the outcomes of this work [202].

5.3.5 Factors Affecting Nurses’ Actual Use Behaviour of EHRs

Table 68: Simple Linear Regression

Relationship Standardised path t-value Sig Remark
coefficient (Beta)

SE—> AU 138 1.919 .057 ns

FC—— AU 423 6.451 .053 S

EE—> AU 135 1.884 319 ns

Bl —» AU 232 3.303 .001 S

BI*EHRs Experience——>»AU 410 6.219 .000 S

I.  s=“significant”, ns= “not significant”
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Table 69: Hierarchical Multiple Regression Analysis for Variables predicting Actual Use

Model Unstandardized Standardized t Sig.  Collinearity  Adjusted
Coefficients Coefficients Statistics R Square
B Std. Beta Tolerance VIF
Error
(Constant) -2.282 2315 -985 .326
Behavioural Intention 2513  .842 214 2985 .003 .807 1.239
1 Effort Expectancy -1.195 913 -.105 -1.308 .192 637  1.569 .206
Facilitating Conditions  3.948  .625 482 6.320 .000 .711  1.407
Self-Efficacy -1.228  .838 -.120 -1.466 .144 621 1.611
(Constant) -10.257 2.681 -3.826 .000
Behavioural Intention 2.552 791 217 3.225 .001 .807 1.239
Effort Expectancy -.992 .859 -.087 -1.155 250 .636  1.572
Facilitating Conditions ~ 3.228  .604 .394 5345 .000 .672  1.488 299
Self-Efficacy -941 789 -.092 -1.192 235 618  1.619
EHRs Experience 7.542 1481 317 5.092 .000 .944 1.059
(Constant) 9512 4.961 -1.917 .057
Behavioural Intention 2.156  2.353 .183 916 .361  .092  10.897
Effort Expectancy -.972 .869 -.086 -1.118 265 .625  1.600
3 Facilitating Conditions  3.234  .607 .395 5331 .000 .669 1.494
Self-Efficacy -967  .804 -.094 -1.202 231 598  1.674 .296
EHRs Experience 6.917 3.799 .290 1821 .070 .144  6.929
BI By EHRs
Experience 335 1.877 .044 179 .858 061 16.473

a). Dependent Variable: Actual Use

Note: Bl= Behavioural Intention
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Correlation Matrix

Table 70: Correlation Matrix

EE Bl FC SE AU
Pearson Correlation 1 376 4627 5217 135
EE Sig. (2-tailed) 000 000 .000 061
N 193 193 193 193 193
Pearson Correlation .376™ 1 218"  .389™ 232"
BI Sig. (2-tailed) .000 002  .000 001
N 193 193 193 193 193
Pearson Correlation 462" 218" 1 4757 423"
FC Sig. (2-tailed) .000 .002 .000 .000
N 193 193 193 193 193
Pearson Correlation 521" .389™ AT75™ 1 .138™
SE Sig. (2-tailed) .000 .000 .000 057
N 193 193 193 193 193
Pearson Correlation 135 232" 423" 138 1
AU Sig. (2-tailed) 061 001 000  .057
N 193 193 193 193 193

Note: EE= Effort Expectancy; Bl= Behavioural Intention; FC = Facilitating Conditions; SE=
Self Efficacy; AU = Actual Use

Table 71: Actual Use Model Summary

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 5212 271 264 7.89696

Table 72: Actual Use Resultant Determinants

Model Unstandardized Standardized t Sig. Collinearity
Coefficients Coefficients Statistics
B  Std. Error Beta Tolerance  VIF

(Constant) -5.293 1.815 -2.917  .004

Facilitating Conditions  2.739 529 334 5182 .000 .922 1.085

Bl By EHRs

. 2.418 492 317 4911 .000 .922 1.085
Experience

Dependent variable: Actual Use

Note: Bl= Behavioural Intention;
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Behavioural Intention

Behavioural intention has been widely established as a strong determinant of information
systems’ actual use (p-value = 0.001 < 0.05, p=0.232). In this study, it was established that
behavioural intention is a determinant of actual use. This relationship suggests that the
subjective probability that a nurse will use EHRs determines the observable patterns of nurses’
EHRs usage. The research findings are consistent with previous research conducted in a
similar setting using the UTAUT model [23], [116], [416], [417]. In addition, the outcomes of
this work are in line with other studies [65], [67], [94], [127], [217], [370] that found that
behavioural intentions is a determinant of information systems use, applying various other
technology acceptance models. However, previous works have found that the effect of
behavioural intention on actual use may not always be significant with the influence of attitudes
proving to be greater [418]-[420]. This study also found that behavioural intention is not the
strongest causal factor of actual use. The minimal measure of the effect of behavioural intention

on actual use indicates poor acceptance and use [47].

Behavioural Intention by EHRs Experience

This study found that Behavioural Intentions when moderated by EHRS Experience has
a positively significant correlation with nurses’ actual usage behaviour (p-value = 0.000
< 0.05, p=0.317). This relationship suggests that the total amount of time elapsed by
nurses using EHRs positively influences nurses’ EHRs observable use patterns. These
outcomes are in line with works [47], [101] that found that the effects of behavioural
intentions on actual usage were greater for experienced system users in comparison to
their inexperienced counterparts as experienced users use the understanding gained
from prior experience with using information systems to accomplish their job tasks. A
study [192] also found a substantial effect of system-based experience on system usage
frequency while applying the TAM. In addition, the outcomes of this report are in line
with earlier studies [136], [192]-[196] that found a positive and strong influence of
system experience on system users’ actual usage behaviour. Lastly, studies found that
the influence of subjective norm diminishes after the implementation of an information
system as users transit to basing their intent on their experience of system use as
opposed to the opinions of others [73], [90]-[92].
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Effort Expectancy

This study established that effort expectancy had no impact on nurses’ actual use behaviour of
EHRs (p-value = 0.319 > 0.05, B = 0.135). This result suggests that the ease with which nurses
perceive EHRs does not impact the observable EHRs use patterns. This result is consistent with
a study [51] that found no influence of effort expectancy on actual user behaviour. The result
of the multiple regression analysis conducted on the influence of behavioural intention, effort
expectancy, self-efficacy, facilitating conditions and EHRs experience on actual user behaviour
showed that the influence of effort expectancy on actual use is insignificant. As a result, this
construct was excluded from the resultant model as it was not adding to the explanatory power
of the model.

Self-Efficacy

This study discovered that self-efficacy has no effect on actual use behavior (p-value = 0.057
> 0.05, B = 0.138). This result suggests that a nurse’s individual perceptions about their own
ability to execute job tasks do not influence the observable patterns of EHRs use. Although the
research findings are inconsistent with earlier works that reported a substantial influence of
computer self-efficacy on actual usage [23], [146], a study [421] suggested that the results on
the influence of self-efficacy may vary from country to country. Self-efficacy was dropped
from the resultant model as this construct did not meaningfully add the explanatory power of

the resultant model.

Facilitating Conditions

Previous studies have established the effects of facilitating conditions on information system
use behaviour[23]. In this study, it was found that facilitating conditions as an organizational
factor is the strongest determinant of nurses’ actual usage behaviour (p-value = 0.000 < 0.05,
B = 0.334). This finding suggests that nurses’ perceptions of the existence of organizational
and technical assistance to enable EHRs use positively influences the observable patterns of
EHRs use. This finding is in line with earlier studies [23], [417], [420], [422] that found that
there is a substantial influence of facilitating conditions on the actual usage behaviour of

information systems.
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The multiple regression analysis conducted on the effect of behavioural intention, effort
expectancy, facilitating conditions, self-efficacy and association between Bl and EHR
experience on actual usage behaviour indicated that the influence of facilitating conditions as
organizational factors is the strongest determinant of actual usage behaviour. As a result, the
construct on facilitating conditions was included in the resultant model and the hypothesis on

the effects of facilitating conditions on actual usage behaviour was accepted.

The influence of Personal Innovativeness on Facilitating Conditions

The research findings indicate that personal innovativeness has no significant influence
on facilitating conditions as a determinant (p-value = 0.123 < 0.05, = 0.111). This
relationship suggests that earlier adoption of EHRs does not influence nurses’
perceptions of the availability of organizational processes and technical personnel on

site to aid with EHRS use.

The proposed Model

To determine a model with the best statistical performance, the directionality of each
significant path was analysed. In addition, each path was assessed for multicollinearity and its
overall explanatory power and support to the resultant model. A study [282] suggests that a
small effect size is defined as an effect size that accounts for only 2% of the Y variance, which
can be translated to R square =0.196. However, a medium effect size amounts to an R square
of 0.13, where R = 0.36, which explains a minimum of 13% of the variance. A large effect size

is defined as an effect size with a correlation of 0.51 or more [282].

This frame is also supported by a later study that required minimum sample size of 108. The
later study [423] defined the values for a small, medium, and large R square as 0.0196, 0.1304,
and 0.2592, respectively. The study in question further defined the values for a small, medium
and large R as 0.14, 0.36, and 0.51, respectively [423]. Therefore, this study has a large
correlation effect size with an R square of 0.375, R of 0.612 and adjusted R Square value of
0.362 explaining 37.5% of the variance in behavioural intention. It is also worth noting that the
structural model results show that the resultant model has a large correlation effect size with
an R square of .332, R of 0.521and an adjusted R square value of 0.264, explaining 27.1% of

the variance in actual usage behaviour.
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Figure 19: Final Model after refinement
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Table 73: Summary of Hypotheses

317

EHRs
Experience

Hypothesis Relationship
H1: Performance Expectancy will have a positive influence on Behavioural Intention Supported
H1a: Performance Expectancy will have a positive influence on attitude towards use Supported
H1b: Performance expectancy will be moderated by level of education such that the effects Supported
will be stronger for more educated nurses

H1c: Performance expectancy will be moderated by IT experience, such that the effects will  Supported

be stronger for more computer savvy nurses.

H1d: Performance expectancy will be moderated by professional experience, such that the Supported
effects will be stronger for nurses with more professional experience

Hle: Performance expectancy will be moderated by age, such that the effects will be Supported
stronger for older nurses.

H2: Effort Expectancy will have a positive influence on Behavioural Intention to use Supported
H2a: Effort Expectancy will have a positive influence on attitude towards behaviour Supported
H2b: Effort Expectancy will have a positive influence on the actual use Not Supported
H2c: Effort expectancy will be moderated by level of education, such that the effects will Supported

be stronger for more educated nurses

H2d: Effort expectancy will be moderated by IT experience, such that the effects will be Supported

stronger for more computer savvy nurses
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H2e: Effort expectancy will be moderated by age, such that the effects will be stronger for Supported
older nurses

H3: Social Influence will have a positive influence behavioural intention to use EHRS Supported

H3a: Social Influence will have a positive influence on attitude towards behaviour Supported
H3b: Social influence will be moderated by Professional Experience, such that the effects Supported

will be stronger for older nurses

H3c: Social influence will be moderated by age, such that the effects will be stronger for Supported
older nurses

H4: Facilitating Conditions will have a positive influence on the actual use Supported

H5: Personal innovativeness will have a positive influence on Behavioural Intention Supported

H5a: Personal innovativeness will have a positive influence on effort expectancy Supported

H5b: Personal innovativeness will have a positive influence on facilitating conditions Supported

H5c: Personal innovativeness will be moderated by age, such that the effects will be stronger  Supported

for older nurses.

H6: Resistance to change will have a negative influence on nurses’ behavioural Not Supported
intention to use

H6a: Resistance to change will be moderated by age, such that the effects will be Not Supported
stronger for older nurses.

H7: Behavioural intention will be negatively influenced by computer anxiety Supported
H7a: Resistance to change will be positively influenced by computer anxiety Not Supported
H7b: Effort expectancy will be negatively influenced by computer anxiety Supported

H8: Self-Efficacy will have a positive influence on the actual use Not Supported
H8a: Self-Efficacy will have a negative influence on nurses” Computer Anxiety Supported

H8b: Self-Efficacy will have positive influence on Effort Expectancy Supported

H9: Attitude towards behaviour will have a positive influence on Behavioural Intention Supported
H10: Behavioural Intention will have a positive influence on nurses’ Actual Use Supported
H10a: EHRs Experience will positively and directly influence Actual Use Supported
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5.4 Nurses’ Perceptions of Reasons for EHRs use (facilitators)

This section presents the findings of nurses’ perceptions of reasons for EHRs use as shown

in Table 75. This finding will help understand the reasons why nurses use EHRs in BRPFs.

Table 74: Nurses' perceptions of reasons for EHRs use

Frequency Percent Valid Cumulative
Percent  Percent

Mandated in your healthcare practice 90 46.6 62.1 62.1
Improves access to up-to-date patient health-related data 130 67.4 89.7 89.7
Improves patient-related decision making 66 34.2 45.5 45.5
Improves collaboration and communication 85 44.0 58.6 58.6
Improves patient care 96 49.7 66.2 66.2
Improves patient outcomes 73 37.8 50.3 50.3
OTHER: Very good in report-taking or consolidation 1 5 v v
OTHER: Saves time hence improves timely service delivery 1 5 4 g
OTHER: Gives information on disease trends in Botswana 1 5 T T
hence informs future researches
OTHER: To retrieve patient results. Reduces workload and 1 5 v v
time wasting for patient

Total - 145 75.1

N/A- 48 24.9
Total: - 193 100.0

On why they use electronic health records, 46.6% of the respondents insisted that they used

EHRs because they were mandated in their healthcare practice, 67.4% indicated that EHRs

improve access updated information, while 34% reported using EHRs because EHRs improves

patient-related decision making in nurses. In addition, 44% of respondents indicated that they

use EHRs for their ability to improve collaboration and communication, with 49.7% insisting

they use EHRSs because it improves patient care, while others (37.8%) reported that EHRs

improve patient outcomes. Furthermore, 1% reported using EHRs because it is good for report

taking or consolidation, and another 1% insist that EHRs save time hence improving timely

service delivery. Moreover, 1% of the respondents indicated that they use EHRs as it gives

information on disease trends in Botswana, thus aiding future research, while another 1%

indicated that they use EHRs to retrieve results as it reduces workload and time wasting.
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5.4.1 Discussion: Nurses’ Perceptions of Reasons for EHRs (facilitators)

The research findings show that this study found seven facilitators to the utilization of EHRs

in Botswana’s public health facilities in resource-limited setting as follows:

1)

2)

3)

Facilitator 1: Mandated in your healthcare practice

This study found that from the total number of nurses who answered this research question,
62.1% of the respondents insisted that they used EHRS in their practice for their job because
the use of EHRs was mandatory. This finding suggests that more nurses are striving to be
compliant as the use of EHRs is mandated, leading to increased usage [381]. Voluntariness
has been extensively studied in relation to behavioural intention and mandatory settings
with results showing a correlation between social influence and behavioural intention [24],
[425], [426]. Senior management in nursing should maintain the mandatory use of EHRS
to boost the adoption of EHRs use [427].

Facilitator 2: Improves access to up-to-date patient health-related data

Nurses reported improved access to updated patient data as the most important and valuable
reason for using EHRSs in Botswana’s public health facilities in resource-limited settings.
This was evident as 89.7% of the respondents chose this reason. This suggests that most
nurses prefer EHRs because of the improved access to timely and up-to-date data as a
technological benefit of EHRs use [428]. Access to up-to-date information helps simplify
the workflow in nursing [1]. Nursing educators should consider educating nurses on the
technological benefits of EHRs use in order to improve acceptance and adoption of the use
of EHRs [235]. EHRs help to improve the accessibility of up-to-date patient data and
improve the data quality and efficiency [429].

Facilitator 3: Improves patient-related decision making

Patient-related decision-making is an important step in patient care. According to 45.5% of
the respondents, making decisions on how to care for a patient and what medication or
treatment is recommended is facilitated and made easier by the use of EHRs [430]. Nursing
educators should emphasize the benefits associated with EHRs during EHRs training to

address nurses’ needs for patient care decisions [431].
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4)

5)

6)

Facilitator 4: Improves collaboration and communication

Since patient care data is accessed by all the relevant authorities with authentication,
collaboration and communication on nursing care is greatly improved through the use of
EHRs [1]. Previous studies have documented the collaboration and communication benefits
of EHRs usage [432]. These results are consistent with previous studies that found an
extensively improved channel of communication and coordination among nurses using
EHRs [6], [429], [433].

Facilitator 5: Improves patient care

This study found that the use of EHRs in Botswana’s public health facilities in resource-
limited settings significantly improves the process of impeding, treating, and managing
patient illnesses as well as maintaining good health. In this study, 49.7 % of participating
nurses indicated that they use EHRs because it improves patient care. These findings are in
line with works that reported an improvement in the quality and efficiency of the nursing
care given through the use of EHRs [1], [6], [429], [434].

Facilitator 6: Improves patient outcomes

The study findings demonstrate that 37.8% of the participants indicated that they use EHRs
as it improves patient outcomes. This finding suggests that a patient’s functional status,
well-being, comfort, and satisfaction are improved by the use of EHRs [435]. This is
congruent with other studies that reported favourable outcomes in nursing care settings

where EHR systems were used. [429].

5.5 Nurses’ Perceived Barriers to EHRS use

Regarding the factors that the respondents perceive as barriers to using EHRs in their practice,

35.8% of the nurses reported that electronic health records have inaccurate patient information

due to periodic updates rather than real-time, regular updates. In addition, 49.7% of the nurses

reported that one of the barriers to the use of EHRS is spending too much time entering data

and not enough time making eye contact with patients, while 55.4% reported that EHR increase

workload. However, only 11.4% cited privacy and confidentiality concerns, and 20.2%

indicated that EHRs are more difficult to use compared to paper-based records, while 19.7%

of the participating nurses reported that EHRs implementation reduced practice productivity

and disturbs workflow.
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Table 75: Nurses’ Perceived Barriers to EHRs use

Frequency Percent

Inaccurate patient information due to periodic and not real-time updates. 69 35.8
Spending too much time keying in data and too little time making eye contact with patients 96 49.7
Increases workload 107 55.4
Privacy and confidentiality concerns 22 114
EHRs are more difficult to use than paper-based records 39 20.2
EHRs implementation reduces practice productivity and disturbs workflow (at least initially) 38 19.7
OTHER: Lack of / inadequate EHR training 21 10.9
OTHER: Support and maintenance 19 9.8
OTHER: Poor accessibility 35 18.1
OTHER: Lack of knowledge, experience and use 4 2.1
OTHER: Shortage of staff and computers 11 5.7
OTHER: Increased workload time and redundancy 2 1.0
OTHER: Mismatch 4 2.1
Total: 193 100.0

The following sub-categories emerged as other barriers to EHRs use. (10.9%) of the nurses
revealed that they lacked EHR-related training. 9.8 % indicated that maintenance and
support and 18.1 % of the respondents indicated that poor EHRSs accessibility is another
barrier to the use of EHRs. In addition, 2.1 % of the respondents indicated that lack of
knowledge, experience and use is another barrier, 5.7% indicated that shortage of staff and
computers also contribute as a barrier to the use of EHRs, and 1% indicated that increased
workload time and redundancy contribute as a limiting factor in the use of EHRs, and 2.1%

indicated that mismatch with job specification is another hindrance to the use of EHRs.

5.5.1 Discussion: Barriers to EHRs use

1) Inaccurate patient information due to periodic and not real-time updates.
The accuracy of patient information in EHRs was a common theme across respondents. For
various reasons that include shortage of staff, system freeze or crash, power outages,
support and maintenance issues), patient data is not always captured in EHRs in real-time
[4]. This leads to a rise in inaccuracies in patient information due to the periodic nature of

data updates [436]. Nurses expressed frustrations at the lack of dedicated EHRs personnel
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2)

3)

4)

to handle data entry to reduce the workloads. This is consistent with a study that found
nurses reluctant to use EHRs due to dedicated data entry personnel [437]. Some health posts
are manned by one nurse, therefore, depending on the number of patients on a given day,
the nurse may not be able to handle data entry in addition to other nursing care duties[438].
Senior management in healthcare should consider employing more nurses or data entry
personnel to help eliminate the barrier of inaccurate patient information through real-time
EHR system updates [439].

Spending too much time keying in data and too little time making eye contact with
patients

Another barrier to the use of EHRs was reported as frustration caused by too much time
entering data and limited time making eye contact with patients. The importance of nurses
focusing on their patients during the diagnosis stage cannot be overstated [440]. Nurses
need to make eye contact and focus on patients to learn patient needs and discomforts
through active listening and observation [441]. This contributes to better communication
between a nurse and a patient, resulting in a more accurate diagnosis and patient care [442].
The need for more EHRs data entry staff is evident. This would help nurses to better

communicate with their patients for a more improved diagnosis [443]-[447].

Increases workload

The most common theme among EHRs barriers was nurses’ reporting of increased
workload as a result of using EHRs. Because health facilities in limited resource settings
are generally understaffed, entering data into the system while a patient is being diagnosed
generally increases the nurses’ workload [448]. As a result, nurses generally prefer paper-
based records to speed up processes as opposed to EHRs [449]. Since some nurses cited
inadequate training, lack of knowledge and EHRs experience, and shortage of staff in
Botswana’s public health facilities in resource-limited settings, this leads nurses to view
EHRs as a tool that increases their workload [450]. Against the backdrop of the
aforementioned, senior management should address nurses’ workload that is caused by

understaffing in most rural health facilities [445].

Privacy and confidentiality concerns
A limited number of nurses were concerned that EHRs could present privacy and

confidentiality issues. The need for further training of nurses regarding EHRS
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5)

6)

authentication and restricted access to patient data is evident in the responses [451]. Senior
management in healthcare should consider including EHR system security, authentication
and confidentiality module in nursing training to ensure nurses’ data security, privacy and
confidentiality [452]. This is consistent with other studies that found nurses to have privacy
and confidentiality issues that lead to resistance to using EHRs [444], [445], [453]. This
finding underscores the need to educate nurses about the privacy and confidentiality of
EHRs and the numerous risks associated with paper-based records [451]. Senior
management in healthcare should consider educating nursing staff about the security

measures that are in place to protect data in order to improve the use of EHRs [445].

EHRs are more difficult to use than paper-based records

Some nurses reported finding EHRs difficult to use compared to paper-based records. A
transition to technological advancement is always accompanied by some resistance,
motivated by numerous factors [116]. Senior management in healthcare should consider
examining factors that may motivate nurses to consider EHRs as difficult [454]. Factors
such as inadequate training, lack of experience with EHRs, and organizational issues such
as shortage of staff, computers and lack of IT support for EHRs may arise [455]. These
issues should be addressed to promote the use of EHRsS in Botswana’s public health
facilities in resource-limited settings [398], [445]. This research finding calls for continued
training and the provision of time for nurses to learn how to use EHRs in Botswana’s public
health facilities in resource-limited settings [456]. This process can also be induced by

providing direct and indirect incentives for nurses to achieve improved results [55].

EHRs implementation reduces practice productivity and disturbs workflow (at least
initially)

Nurses also reported that EHRSs reduce productivity and disrupt workflow. This barrier can
be caused by the initial phase of learning how to use EHRs [457]. Transiting from paper-
based records, where information is filled out on a medical card, to using electronic means
with defined steps is a leap that cannot be taken lightly [458]. It takes time to learn a new
system and incorporate it into everyday use [459]. For this reason, continued training
should be provided to those who are struggling to grasp system functionality and new users
to help them grasp EHRs use [460]. This result is consistent with other studies that found

that incorporating EHRs in the daily work routine for nurses disrupts workflow [444],
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[461]. This barrier necessitates a redesign of the workflow to eliminate unnecessary

processes and to accommodate EHRs in everyday use [55].

Other Barriers that came up:

Nurses in Botswana’s public health facilities in resource-limited settings also reported a lack
of or inadequate training as a barrier to EHRs use. Although lack of or inadequate training
can be used to justify poor EHRs usability [462], senior management must find a balance
between providing adequate training for nurses and facilitating improvements to EHRs [443],
[453], [463], [464]. Support and Maintenance issues were reported to be a hinderance to the
use of EHRs. In addition, this is also consistent with other studies that found that poor support
and maintenance of EHRs is a barrier that can result in poor EHRs utilization [443], [445],
[453], [465], [466]. Poor Accessibility has been highlighted as a barrier to the use of EHRs
[447]. The research findings indicate the importance of providing adequate and continual
training for nurses, giving them more time to grasp EHRs functionality, and having EHRs

support and maintenance personnel to deal with any technical issues that may arise [55].

This result is consistent with other studies that found that most nurses lack technical skills,
understanding and experience leading to resistance to using EHRs [443]-[445], [453], [464],
[465]. Regarding technical skills, knowledge and experience, one study also highlighted
computer literacy to be a barrier to EHRs use [447]. Shortages of staff and computers have
also been reported as barriers to the use of EHRS in Botswana’s public health facilities in
resource-limited settings. Some research studies also found that the lack of computers and
internet connectivity was an important factor that affects the utilization of EHRs in rural and
urban settings [444]. Some of the nurses reported that there is a mismatch between what they
require and what the EHRs system provides in terms of functionality. This has been cited as a
common theme in other studies that identified a mismatch in the needs of EHRs users [443].
Since paper-based records are still widely used across Botswana’s public health facilities in
resource-limited settings, nurses view the combination of paper-based records and EHRs use
to be redundant record keeping. As a result, some choose to use paper-based records for their
convenience and flexibility [447].
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5.6 Conclusions

This work pursued to identify, appreciate, and assess factors that affect nurses’ acceptance and
use and to explore nurses’ perceptions and intent to use of EHRS in Botswana’s public health
facilities in resource-limited setting. This study found that personal innovativeness, computer
anxiety, attitudes, effort expectancy, social influence and performance expectancy have
statistically significant influence on nurses’ behavioural intention to use EHRs. In addition,
this work established that age, IT experience, professional experience and education moderate
the correlations between the main study variables. Behavioural intentions and facilitating
conditions were established to have statistically significant effect on actual use. This study also
found the moderating influence of EHRs-based experience on the correlation between

behavioural intentions and actual use.

This section also examined how nurses perceive the barriers to EHRs use and the reasons why
nurses use EHRSs in Botswana’s public health facilities in resource-limited setting. The research
findings highlighted the need for senior management in healthcare to improve nurses’
knowledge of using EHRs and the importance of EHRs utilization through training. This would
help to address human or individual barriers such as privacy and confidentiality concerns, lack
of knowledge, experience and use, and the barrier of nurses who find EHRs difficult to use. To
address technological barriers, the study findings highlighted the importance of performing
end-user requirement analysis to tailor make EHRSs to the end-user needs. In addition, EHRs
providers should integrate nurses into the design process to design EHR systems that meet end-
user needs. The research findings also highlight the importance of technology-based courses to
help nurses improve their technical know-how. In addition, computer science modules may
need to be added to the medical school curriculum to help nurses to build the knowledge and
confidence for use of information systems in general [55]. Healthcare facilities should have
more IT units and employ more nurses or EHRs dedicated personnel to mitigate the impact of
a shortage of staff. The results also emphasize the need for senior management in healthcare to
find ways to promote EHRs use by providing nurses with direct or indirect incentives to
promote the acceptance and use of EHRs in Botswana’s resource-limited healthcare settings
[445].

Furthermore, the study findings highlight the importance of the mandatory establishment of

the use of EHRs as a provision for facilitators of EHRSs use. This requirement goes a long way
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towards improving the use of EHRs. In addition, the study findings highlight the need to
empower nurses and educate them about the benefits of using EHRs. Knowledge and
understanding of the benefits associated with using EHRs such as improved outcomes,
communication and collaboration, patient care, patient-related decision making and access to
data can help improve EHRs use. Therefore, the importance of EHRs related training cannot

be overstated, as highlighted by this study.
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6 CHAPTER 6: NURSES’ COMFORT LEVELS WITH EHRS USAGE

This chapter presents the qualitative data analysis on comfort levels associated with EHRS in
Botswana’s public health facilities in resource-limited setting. An open-ended question was
asked to participants using the same sample and research instrument at the same time to acquire

more knowledge and understanding about nurses’ comfort levels with using EHRs [267].

The question, which was aimed at collecting qualitative data on nurses’ perceptions of their
level of comfort prompted nurses to expound on reasons why they felt comfortable or
discomfort with EHRs usage. A total of 21 subcategories that explain nurses’ level of comfort
or discomfort in Botswana’s public health facilities in resource-limited settings emerged.
Categories and subcategories that emerged are presented in Table 76 below. All the emergent

sub-categories were grouped into the following categories:

1. Nurses’ Individual Characteristics
2. Technological Characteristics

3. Organizational/ Environmental Characteristics

Table 76: Categories and subcategories of factors influencing nurses' comfort levels

COMFORT DISCOMFORT

NURSES’ INDIVIDUAL CHARACTERISTICS
A 1 Nurses' computer self-efficacy & EHRs 10 Age
related knowledge
2 Experience & frequency of use 11 Lack of technology-related knowledge
3 Age 12 Lack of experience
4 Technology Educational related training 13  Infrequency of use

TECHNOLOGY CHARACTERISTICS

B IMPROVED COLLABORATION TECHNICAL DIFFICULTIES
5 Improved Accessibility, Communication, 14 Poor accessibility: Power Cuts &
Collaborative work & Convenience Network/Connectivity ISSUES
EHRs SYSTEM DESIGN PROS EHRs SYSTEM DESIGN
6  User-friendly: Step-by-step guide, Easy 15 Software & Hardware; System updates,
to learn & use freeze & crashes
7 Effective & Efficient data storage 16 Difficult to use; Not User friendly,
(accurate & timely) & reduces workload disturbs workflow
8 Improved data integrity, Privacy & 17 Redundant (Time-consuming) &
Confidentiality Increased workload, disturbs workflow
ORGANIZATIONAL CHARACTERISTIC
C 9 EHRs related training 18 Lack of/Inadequate EHRs related training
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19 Poor EHRs Support and Maintenance
20 Shortage of STAFF/manpower

21 No Computers, Internet, Electricity or
EHRs installed

6.1.1 Individual Attributes

This group presents the findings on nurses’ individual attributes as factors influencing nurses’
level of comfort using EHRs. Under nurses’ individual characteristics, four subcategories

emerged as the fundamental determinants of nurses’ comfort with using EHRs, namely:

i.  nurses’ computer self-efficacy and EHRSs related knowledge,
ii. EHRs-related experience and frequency of use,
lii.  nurses’ age,

iv.  and technology educational-related training.

Respondents who reported to have high computer self-efficacy, EHRs-related knowledge,
educational-related training, youth, highly experienced with EHRs use and high frequency of
EHRs use also reported being comfortable with EHRs use. These nurses reported that they
were able to easily navigate and harness the benefits associated with using EHRs. Some of their

responses were noted as:

O “Long-time use of EHRs makes me comfortable (with usage)” (Respondent 1)

0 “I have expertise in Electronic Information system that makes it very easy and way

comfortable in using EHRs” (Respondent 38)

However, some respondents indicated that they are older, and therefore they are not very
conversant with technology altogether, which leads to discomfort with EHRs usage. Others
reported being uncomfortable with using EHRs due to a lack of technology-related knowledge
and EHRs experience. Some respondents cited the infrequency of the use of EHRs as the main

reason for their discomfort with using EHRs. Some of their responses were recorded as:

0 “Not really competent in all aspects of the system” (Respondent 10)
o0 “Lack of training on basic computer knowledge” (Respondent 235)

O “Born before technology so I am computer illiterate” (respondent 117)
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0 “Because of lack of use of EHRs in our facility, with lack of experience hence being

uncomfortable using EHRs” (Respondent 120)

6.1.2 Technological Characteristics

This category presents findings on the technological characteristics of EHRs as factors
influencing nurses’ level of comfort using EHRs in Botswana’s public health facilities in
resource-limited settings. Two subcategories emerged as the underlying factors explaining

nurses’ level of comfort using EHRs, these were:

1. Improved collaboration
1.1 Improved Accessibility
1.2 Communication
1.3 Collaborative work & Convenience
2. EHRs System Design Pros
2.2 User-friendly: Step-by-step guide, Easy to learn & use
2.3 Effective & Efficient data storage (accurate & timely) & reduces workload

2.4 Improved data integrity, Privacy & Confidentiality

On the contrary, two more subcategories emerged as the underlying factors explaining nurses’
level of discomfort using EHRs in Botswana’s public health facilities in resource-limited

settings. These were:

1. Technical Difficulties
1.1 Poor accessibility: Power Cuts & Network/Connectivity Issues
2. EHRs System Design
2.1 Software & Hardware
2.1.1 System Updates, Freezes & Crashes
2.2 Difficult to use; Not User-friendly, disturbs workflow

Improved Collaboration

Participating nurses reported that using EHRs improved collaboration in their practice. In
addition, some of the nurses reported that using EHRs improved accessibility to patient records,

improved communication and collaborative work while increasing convenience and saving
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time. Some of their comments on improved accessibility, communication and collaborative

work included:

o “Can be accessed and be seen by other health care providers” (Participant 16)

o “Makes work easier and fast to access at any time.” (Participant 56)

o “lt’s convenient to retrieve patients records and reduce resource wastage like
sending an ambulance to collect printed patient results from Serule” (Participant
83)

EHRs System Design pros

A small fraction of the participating nurses reported that the current EHRS design is user-
friendly. They highlighted that EHRs were designed to prompt the user to follow a specific
step-by-step guide to governing data input. They indicated that this helps to ensure that all
necessary data is recorded. Some participants went on to report that EHRs have been designed
in a way that makes them easy to learn, comprehend and use. In addition, some of the
participating nurses reported that EHRs are effective, and efficient data storage tools because
they provide timely and accurate information and they reduce workload. Some of the nurses
reported that the use of EHRs has resulted in improved data integrity, privacy and

confidentiality. This was noted in the following comments:

= User-friendly: Step-by-step guide, Easy to learn & use
o  “EHRs assist in full patient management because it guides health care workers in all
key practices. It’s not easy to miss any practices” (Participant 6)
o “EHR follows a smooth guideline on how to examine patients” (Participant 7)

o “The system is easy to understand and use” (Participant 66)

= Effective & Efficient data storage (accurate & timely) & reduces workload

o “It reduces workload” (Participant 58)

o “Patient information is kept for reference once. Most patients don’t come with old
medical cards which often makes it difficult to see what medication patients have been
taking or for patients with chronic illness it’s difficult to see how the patient has been
if using old medical cards. EHRs are also time-saving and not tiring as paper data.”

(Participant 71)

o “It eases work and reduces paperwork” (Participant 103)
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= Improved data integrity, Privacy & Confidentiality
o “I have my own password that I do not share” (Participant 6)
o “lt’s comfortable because patients’ records are safe in the computers” (Participant 11)
o “Improves computer learning skills. Improves privacy and confidentiality of patients

since its accessible authorized personnel who can easily account for any tempers.”

(Participant 81)

However, some of the participating nurses reported some discomfort in using EHRs.
Discomforts with using EHRs were attributed to technical difficulties and issues concerning
software, hardware, and the design of EHRs.

Technical Difficulties: Poor Accessibility: Power Cuts & Network/Connectivity Issues

The participating nurses reported that, EHR systems are not always available for use, hence
poor accessibility is attributed to this. Some of the reasons that were advanced as contributing
factors for the poor accessibility of EHRs involve power cuts and unreliable network
connectivity of EHR systems. Poor accessibility results in the inability to access important
information when needed, and this may cause some discomfort with EHR’s use. Some of the

participating nurses’ comments were recorded as:

0 “System not available so sometimes it’s not reliable” (Participant 63)
0 “Sometimes there is no power (electricity) and network” (Participant 89)

O “Most times there is no network, and you can’t access most data” (Participant 134)

EHRs System Design: Software & Hardware; System Updates, Freezes & Crashes

Some of the participating nurses reported their discomfort with using EHRs on account of the
EHRs software being slow. In addition, nurses reported that the frequent and unpredictable
disruptive system updates further add to their discomfort as they render these systems unusable
at the time of the system update. In addition, some of the nurses also reported system freezes
and crashes as deterrents to EHR system use and a factor that influences their discomfort with

EHRs use. Some of their comments were noted as:
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O “Updating of electronics takes time hence a gap in between implementing”
(Participant 59)
0 “Sometimes electronics take a long time to respond (freezes) which consumes time,

more time spent with the client.” (Participant 154)
Difficult to Use

Responses from a few participating nurses shows that EHRs usage brought about some
discomfort because the nurses consider it difficult to use. The difficulty in using EHRs can be
attributed to low self-efficacy, lack of or inadequate training and lack of experience with EHRs

use. Some of their responses were recorded as:

O “EHRs are difficult to use” (Participant 8)
0 “Not easy to use” (Participant 68)

o “Some information is difficult to enter into Electronic Health Records”(Participantl 10)
Disturbs Workflow: Redundant, Time Consuming & Increases Workload

Some of the nurses reported discomforts with using EHRs, citing that EHRs usage disrupts
their workflow. These nurses highlighted that using EHRs is time-consuming while reducing
the quality of care given to the patients. In addition, they reported that EHRS usage brings about
patient data redundancy as they have to use EHRs and paper-based records simultaneously,

leading to an increase in their workload. Some of their responses were noted as:

’

O “Itincreases workload and also capturing and collecting data takes a lot of time.’

(Participant 101)

0 “Reduces quality of care to the patient, eye contact reduced, more workload as it

takes time to enter information since there are more variables to fill” (Participant

126)

o “It would have been easier if it is electronic based and not a combination of paper-

based and electronic-based” (Participant 158)

6.1.3 Organizational Characteristics

This group presents findings on the conveyed organizational characteristics of EHRs as factors

that affect nurses’ comfort levels with EHRs usage in Botswana’s public health facilities in
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resource-limited settings. Four (4) subcategories surfaced as the underlying organizational and

environmental factors explaining nurses’ level of comfort using EHRs. These are:

i.  EHRs-related training,
ii.  EHRs support and maintenance,
iii.  shortage of staff/manpower and
iv.  unavailability of EHRs, equipment, electricity, or internet.

EHRs Training

Some participating nurses reported that EHRs related training that their employer provided
helped them acquire the right skills and they developed some comfort with using EHRs. This

was noted in the following comments:

o “I'm comfortable using PIMS which I was trained on.” (Participant 40)

0 “Training has been done followed by application on the field hence it improved my

comfort and knowledge” (Participant 107)

O “I have been trained and practising” (Participant 136)
Lack of/Inadequate EHRs related training

Some of the participating nurses in Botswana’s rural public health facilities reported a lack of
or inadequate EHRs related training as an underlying organizational factor that affects their

level of discomfort in using EHRs. Some of their responses were noted as:

o “There hasn’t been enough training” (Participant 45)

o “Inadequate knowledge. Not trained on the use of EHRs.” (Participant 96)

o “We were not trained on the relevant module (consultation) for patients. We were
therefore expected to implement what we were trained in, and it did not correspond.
The training benefited IDCC, ASRN & PMTCT in a nutshell” (Participant 174)

Poor EHRs Support and Maintenance

The absence of readily available support and maintenance personnel was found to add to
nurses’ discomfort with EHRs use in Botswana’s resource-limited settings. Nurses reported

that lack of access to timely IT support when they encounter technical challenges with EHRs
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is one of the challenges that affect the quality of their work using EHRs. In addition, some
facilities lacked some basic tools to support EHRs use. Some nurses in other healthcare
facilities reported that they do not have printers, cartridges, and paper which hinders them from

using the EHRs effectively. Some respondents reported that:

O “When it is damaged, it takes a long time to be repaired” (Participant 2)
O “Cartridges, papers and stationery availability” (Participant 25)

0 “They (EHRs) are not well maintained” (Participant 34)

Shortage of Staff/Manpower

Some nurses reported shortage of staff is a factor that contributes to their discomfort about the
use of EHRs. Filling in information in EHRs while diagnosing patients was reported to slow

down patient care. Some of the respondents’ comments were noted as:

o0 “Time-consuming due to load and shortage of manpower “(Participant 3)
o “Patient-nurse ratio; too many patients, at times patients complain that they spend
long hours waiting” (Participant 20)

0 “Comfortable but time-consuming since there is a shortage of staff” (Participant
155)

Unavailability of EHRs, Equipment, Electricity or Internet

In some healthcare facilities, EHRs were not installed at all. In addition, some facilities lacked
electricity to support EHRs usage. Other nurses reported that a lack of equipment and internet
connection to support EHRs usage was a hindrance to the use of EHRs in their healthcare posts.
All these were reported as factors inhibiting EHRs usage and causing discomfort with EHRSs

use in some facilities. Some of the respondents reported as such:

O ‘I think after mass training and facility settings/ installation of PIMS/IPMS will be

comfortable on using it, eagerly waiting for that” (Participant 28)

0 “Because of lack of use of EHRs in our facility which lack of experience hence being
uncomfortable using EHRs” (Participant 120)

O “Out of stock of some equipment” (Participant 164)
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6.1.4 Discussion: Reasons for Nurses’ Comfort or Discomfort

This section was targeted at identifying and exploring nurses’ comfort levels with regard to the
use of EHRs in resource limited settings in Botswana. The research findings indicated that
nurses delineated average to high comfort levels. Individual, technological and organizational

factors were also found to affect nurses’ comfort or discomfort levels with EHRS usage.

Although there is inadequate substantiation on the subject of nurses’ comfort levels with using
EHRs in rural settings, the research findings are consistent with other studies on nurses’
perceived barriers, facilitators, EHRs use perceptions and satisfaction with EHRs use [463],
[467]-[469] For example, a study established that educational quality, technical system quality
and service quality positively influence nurses’ perceptions of satisfaction which positively
influences nurses” EHRs usage behavior [469]. In addition, a study by [301] found that
attributes of technology such as IS performance, navigation, system speed, and response time
and the effects of EHRs on the workload of the nurses have a negative effect on nurses’
perceptions of EHRs use. Furthermore, Maillet et al. established the influence of self-efficacy,
facilitating conditions, effort expectancy, and performance expectancy on intentions and actual
use [51]. A study by Tropaz et al. identified i) user-task issues (such as EHRs system failure
to address nursing care needs and system not nursing specific), ii) system issues (such as
functionality mismatch, standards and standardization issues, interoperability issues and
system usability) and iii) organizational issues (lack of EHRs based training and EHRs

pervasiveness) as barriers to EHRs use [468].

The first conclusion that can be drawn from factors that were established to effect nurses’
comfort levels with EHRs usage is the importance of prior evaluation on nurses’ comfort levels
with using EHRs. Before training nurses on EHRS use, senior management in healthcare should
concentrate on conducting prior assessments or evaluations to find out nurses’ level of comfort
with information systems and technology usage in general. The results of this assessment may
help enlighten senior management with knowledge and understanding of nurses’ level of
comfort, identify focus areas on EHRs training, and how to identify the right EHRSs training

for the nurses.

In this study, nurses’ lack of adequate EHRs related training was found to significantly add to
nurses’ discomfort with the use of EHRs. As a result, senior management can consider

incorporating continual training; before, during and after EHRs implementation, to address
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discomforts with using EHRs. In addition, a lack of technology-related knowledge was found
to contribute to nurses’ discomfort with EHRs usage. To address this discomfort, nurses could
be provided with additional technology-related education and more training on the use of EHRs
so that they get more acquainted with the system. Peer-to-peer education can also be
incorporated to allow nurses to acquire more technical skills to help those who may be lagging
behind. In order for the technology and EHRs-based training to reach all and be successful,
senior management could adopt blended teaching and learning style approach. Blended
learning styles incorporate the use of video and audio recordings as learning materials, lecture
sessions with a conventional lecturer, demonstrations and practical sessions for a more hands-
on approach [456], [470]. This style of learning could be used to train nurses because they
present a better opportunity for nurses to grasp content and EHRs learning material that could
help improve their comfort levels with EHRSs use before, during and post EHR implementation.
A study [471] found that nurses were allowed to practice with telehealth technology before
implementation in order to improve their comfort levels. This study also found that lack of
technology-related knowledge, experience, and infrequency of use are some of the influences
that effect nurses’ discomfort with using EHRs in resource-limited settings. Since there are
nurses who lack knowledge and experience, they may find it hard to learn all the functionalities
of a system and reach mastery levels during the initial stages of training. Therefore, senior
management should consider encouraging trainees to focus on attaining the basic skills in
EHRs before they can attempt to master EHR systems [456]. Continuous training may also

benefit nurses who lack knowledge and experience with using EHRs [456].

This study also recorded some discomfort among nurses that is caused by technical difficulties
and EHRs system design. The barriers and discomforts that have been identified in this study
may be addressed by involving nurses in the process of system design as end-users, alongside
the system developers. The involvement of nurses in the design process can result in a better a
apprehension of the needs of nurses and the development of systems that can better address
their needs. It is integral for system designers to assume a user-centred methodology in the
initial design stages. Application of initial requirements specifications, formative assessment,
system enactment and summative usability assessment are integral. These are assessments
made before an information system is implemented, during system implementation and post
information system implementation [463]. Although user-centred approaches are quite
common in the information system design and implementation in healthcare, there is limited

empirical evidence specific to EHRs in rural settings [6], [447], [453]. This design approach
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involves gathering feedback from nurses as system users, combining nurses’ perceptions and
their feedback to integrate them into the features of the EHR system and functionality for a
more harmonious output [127], [472]. This integration helps designers to develop information
systems that meet the needs of system users that would not disturb nursing care workflow, but
rather help nurses to achieve and realize the intended benefits of system use [473]. This further
reiterates the need for senior management in healthcare to work with policy makers and EHRs
system designers, and involve nurses in the design procedure to advance data quality control

and administration [474].

6.2 Conclusion

In conclusion, nurses’ level of comfort concerning the use of EHRS in Botswana’s public health
facilities in resource-limited setting was examined in this chapter. This study found that nurses
have individual, technical, and organizational discomforts with the use of EHRs. The research
findings emphasize the need to involve nurses in the development of EHRs to facilitate the
design of EHRs systems that better meet the needs of nurses as end users. Such an approach
can also help system developers to design systems that are easy to use and in accordance with
the nursing workflow, resulting in reduced discomfort with EHRs usage among nurses. The
study findings also emphasize the need for senior management to evaluate nurses in terms of
discomfort before EHRs implementation to help in shaping EHRs training focus points and the
need for continuous training. There is also a need for EHR system support and maintenance

and timely response to any issues that arise from the use of EHRs.
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7 CHAPTER 7: CONCLUSIONS & RECOMMENDATIONS

7.1 Introduction
This chapter advances the suppositions of this study as per the research findings, strengths,
limitations, and contributions of the study. The chapter also presents the resultant study

implications and recommendations which are based on the conclusions of the study.

7.2 Overview

The assimilation, acceptance and use of electronic health records are transforming health care
and the way healthcare professionals retrieve and interrelate with patient and health data[7],
[475]. This significant change is reflected in the increasing adoption of EHRs and the resultant
changes in the way healthcare data is stored, retrieved, distributed, handled and consumed
[476]. In addition, the reliability and efficiency of electronic health record systems in
Botswana have been widely documented [477]. EHR was introduced to automate healthcare
workflow, reduce adverse drug events, document patient needs, and improve collaborations
amongst healthcare professionals while improving information accessibility [4], [5], [54],
[180], [386], [393], [429], [465], [478], [479].

While the benefits of electronic health record systems have been noted, empirical evidence
suggests that the implementation of electronic health record systems does not always mean that
these benefits will be realized [480]. On the other hand, previous studies have reported
numerous cases of low behavioural intentions and the actual use of EHRSs [57]. To achieve the
intended benefits of the EHRs implementation, there should be some system acceptance and
the intended end-users of the system should use the system for the intended purposes. Nurses
are the largest group of EHRSs end-users, and they are an integral part of realizing the benefits
of EHRs. As a result, nurses’ level of comfort, perceptions, behavioural intentions, and actual
use were comprehensively examined to expand knowledge on nurses’ acceptance and use of

EHRSs in resource-limited settings where knowledge is limited.

This study utilizes a convergent mixed-methods design, collecting the quantitative and
qualitative data at the concurrently to answer the research questions [264], [265]. Moreover,
this study proposes the use of the modified UTAUT model [23] as well as additional variables
influencing acceptance and use of information systems as divulged by the literature review
conducted to gain a rigorous understanding of the factors affecting nurses’ acceptance and use

of EHRs in resource-limited settings.
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This study used cross-sectional, convergent mixed-methods design survey. In this study, the
researcher adopted the positivism paradigm to address the research questions and achieve the
objectives of the study. The understanding gained from the analysis of the findings on the main
study variables was theorised and this led to the inclusion of additional variables to the
Modified UTAUT model to better explain factors influencing nurse’s behavioural intention
and usage behaviour in resource-limited settings. Lastly, categories emerged from the analysis
of the open-ended question. These categories were expanded with available literature to gain

an in-depth understanding of the research findings.

7.3 Implications

This study assessed the acceptance and use of EHRs in Botswana’s public health facilities in
resource-limited settings by nurses and proposed an augmentation of the Modified UTAUT
model. This study established the effects of effort expectancy, performance expectancy,
attitudes, computer anxiety, social influence and personal innovativeness on behavioural
intention and the moderating influence of age, professional experience, IT experience and level
of education on the main study variables. In addition, this study found the influence of
behavioural intentions and facilitating conditions on nurses’ actual usage behaviour of EHRS.
Lastly, this study found EHRs Experience moderates the relationship between behavioural

intentions and actual use.

The research findings showed that the resultant model explains 37.5% of the variance in
behavioural intentions and 27.1% of the variance in nurses’ actual use of EHRs. Also, the
research findings emphasize the importance and need for further research to explore and
establish the most appropriate theoretical framework to better explain nurses’ acceptance and
use of EHRs.

The theoretical implication of this study is that more than 60% of the variance in nurses’
behavioural intention to use EHRs in the Modified UTAUT model and the proposed model
were not accounted for. This can be explained by the origins of acceptance models. Although
UTAUT and other technology acceptance models were developed to uncover the factors that
influence IS usage and how users make decisions on technology use, these acceptance models
do not originate from healthcare domain. Acceptance models may be inadequate in terms of

explanatory power in nursing and this inadequacy may be due to aspects of their commercial,
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psychological and sociological origins [64],[134], [138]. Therefore, UTAUT may not have all
the variables needed to fully explain nurses’ acceptance and use of information systems, and
some of its variables may not be adequate to expound information systems acceptance and use
in resource-limited settings [481], [482]. This limitation necessitates further research in this
discipline to ascertain the suitable factors that determine nurses’ acceptance and use of

information technology.

The study findings on the effects of nurses’ performance expectancy on behavioural intention
reiterate the need to involve nurses at every stage of EHRs design and refinement to help system
designers to avoid designing and implementing systems that are inconsistent with the general
requirements of nurses’ needs. Engaging nurses during the requirements gathering, software
design, development, testing, and integration phases is integral as they are the most substantial
group of EHR system end-users [476]. This will help developers to design systems that are
better suited to the nursing workflow and need for improved system utilization [467]. The
involvement of nurses as system end-users in the design/deliniation and implementation
procedures emphasizes the importance of constant contact and collaboration among nurses and
system developers[158]. Lastly, system developers should appreciate the nursing care
workflow by observing the nurses’ daily practice. This would help system developers to better
understand the complexities of nursing and its challenges in rural settings. The resultant
knowledge of nursing needs and environmental issues would help system developers to
develop information systems that better address the needs of nursing care, thereby improving

acceptance and use [467].

The research findings on the effects of computer anxiety and attitudes on nurses’ behavioural
intention highlight the need for the Ministry of Health and respective district health
management teams to promote or adopt an organizational culture and a general work
environment that encourages and supports the use of EHRs [127] to curb the effects of
computer anxiety and to encourage EHRs use. This ideal work environment and supportive
organizational culture can be achieved by allowing nurses to have more practice on the use of
EHRs systems before implementation. This would help nurses to be familiar with EHRs and
master the system and its functionality before mandating use [57]. In addition, the findings on
computer anxiety suggest that nurses are afraid of making errors that they cannot correct and
appear incompetent when using EHRs, making them uncomfortable and confused when using

EHRs [208], [389]. Therefore, there is a need for senior management to provide IT support
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and adequate EHRs based-training before, during and after EHRs implementation to address
issues of nurses’ computer anxiety[467], [483]. In terms of attitudes, promoting peer guidance
by incentivising EHRSs trainers to guide other nurses with the effective application of EHRs in

their professional roles can help promote EHRs acceptance and use [484].

The effect of personal innovativeness on behavioural intention refers to an individual nurse’s
willingness to try out an innovation. The research findings highlight the need to classify nurses
into innovators, early adopters, early majority, late majority and laggards [200]. These
categories will help senior management create separate training priorities and set separate time
frames for the expectations about the acceptance and use of EHRs. Since early adopters are
known to be more connected and communicate better through interpersonal channels, senior
management needs to combine early adopters and late adopters so that they can exchange
knowledge and skills on the use of EHRs. This study is consistent with other studies that have
found that personal innovativeness is a significant determinant of effort expectancy [380]. This
suggests that innovators, early adopters and the early majority find it relatively easy to learn,
understand and navigate EHRs [379], therefore should be identified and used to help laggards
to fit in EHRs usage.

This study revealed numerous organizational issues affecting EHRs usage. Therefore, senior
nursing management must create a work environment that promotes and supports the use of
EHRs. This can be achieved by employing more nurses in understaffed facilities to reduce
workload and promote the use of EHRs. Management may also consider employing EHRs
dedicated data entry personnel to enable real-time data entry rather than periodic updates. Also,
facilities should have dedicated system technical support and maintenance engineers on-site at
all times to deal with technological issues and faults as they arise in order to promote the use
of EHRs [15], [483].

Investing in training can also help promote the use of EHRSs. From the study findings, issues
related to inadequate or lack of technological (EHRS) training, knowledge, and experience with
EHRs were raised. Training nurses on the use of EHRSs before, during and post-implementation
can help nurses to gain knowledge on EHRs usage and thus drive their use. Previous studies
have also suggested the provision of dedicated personnel to provide key user instructions and
important information about EHRs, their benefits and their functionality. These can be early
adopter nurses who are innovative (peer-to-peer) or EHRs-based educators. These individuals

exert a social influence on nurses as EHRs end users to motivate them to accept and use EHRs.
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These persons can be stationed in rural facilities to assist in person or they can provide service

through other means of communication [485], [486].

The results of this study revealed that healthcare facilities provide EHRs training for nurses in
various ways, including conventional instructor-led lectures, video, audio, and delivery of
printed or electronic material [470], [487]-[489]. Senior management in nursing should
consider implementing a blended learning style that incorporates audio, video, lecture sessions,
demonstrations and practical sessions to better train nurses on EHRs [456], [470]. A blended
learning style allows nurses to better understand concepts and practice with EHRs through
practical sessions for better usage. A study also found that allowing nurses to practice with
EHRs before implementation helps improve post-implementation usage by considerably

improving nurses’ level of comfort in using EHRs and EHRs-related knowledge [471].

Previous studies on nursing education curricula show that nursing care institutions lag behind
in terms of incorporating the study and management of health data and the application of
nursing concepts to EHRs, to improve nursing [401], [490]. As a result, nursing students should
learn about the integration of health information systems in the practical section of their studies
[490]. This can lead to inconsistencies in the knowledge acquired, as student training sites
differ in the kinds of information systems they utilize, the associated usage frequencies and the
training availed to nursing students [491]. Given the above, the incorporation of EHRs-related
training into nursing curricula is of the greatest importance to ensure that nursing students
graduate with optimal knowledge of the benefits and functionality of EHRs [492]. EHRs-
related training can be incorporated into nursing institutions by allowing nursing students to
develop their own EHRs concepts and prototypes. This allows students to deepen their
understanding of EHRs functionality and benefits [493]. Furthermore, EHRs may be
incorporated in a laboratory setting at the simulation level. Simulating various types of EHRs
can help students fully understand the functionalities of different types of EHRs and prepare
for their use [401], [494].

This research also found that there were rural healthcare facilities with unreliable power or
without access to electricity and internet connectivity or electricity. The DHMT leadership
should consider working with parastatal telecommunication companies to avail or increase
telecommunication connectivity in affected areas. A study Galani et al. suggested that

unreliable power may result in data corruption and this may compromise the reliability of
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patient data stored in EHRS [495]. Paper-based records are widely used in these areas to combat

the unavailability of internet connectivity.

7.4 Future Research

This study sort to explore causal factors that affect nurses’ comfort levels, acceptance and usage
behaviour in resource-limited setting. Further research is required to examine nurses’
behavioural intention to use EHRS in resource-limited setting on larger and diverse setting
sample size sample. This can help to ascertain or determine whether the influence of factors
found in this study will maintain their influence at the national level, for example, including
Botswana’s public health facilities in resource-limited settings in other regions that were not
covered in this study. Future research should consider examining other factors that influence
behavioural intention, such as training and satisfaction that were not captured in this study to
add to the explanatory power of the resultant model. The variables in this work that were
established to have substantial effects on nurses’ behavioural intentions and actual usage

behaviour were informed by the existing literature.

7.5 Strengths and limitations of the study

Strengths

This work is the first to identify, understand and assess the causal factors that affect nurses’
acceptance, usage behaviour, perceptions of nurses and behavioural intentions to use EHRs in
Botswana’s public healthcare facilities in resource-limited setting. This aspect is of great
significance, and it is hoped that this study expands the body of knowledge on acceptance and

usage of EHRs in resource-limited setting.

The Modified UTAUT Model was implored to examine the causal factors that affect the
acceptance and use of EHRs with some additions guided by empirical evidence.
This research findings on nurses’ experiences can be used in policy design and implementation

in healthcare.
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Lastly, this study combined both the quantitative and qualitative approaches to collect data.
Combining these approaches in the same study helped to avoid bias and to generate
information-rich cases to better understand the subject matter.

Limitations
There limitations of this study include:

e This study covered only regions that were in close proximity and easily accessible to
the research team. Therefore, dispersed rural facilities with rough terrain and poor road
conditions were not covered due to limited resources.

e This study was only open to respondents who were conversant and proficient in the
English. In addition, there are some nurses who did not take part in this investigation
due to limitations in the set inclusion criteria, who may have different views may from
the study participants.

e Lastly, due to Botswana’s various cultures and different environmental issues, the
views and perceptions of potential participants in other regions not covered may differ
from those of the nurses involved in this study, thus this should be considered in the

generalizability of the research findings.

7.6  Contribution of the study

This work aims to create knowledge on the acceptance and use of EHRs in healthcare. In
addition, the study outcomes deliver a theoretical model that explains the acceptance and use
of EHRs for resource-limited settings. The resultant model introduced the effect of perceived
innovativeness and computer anxiety as extensions to the modified UTAUT model to better
understand the causal factors affecting behavioural intentions in resource-limited settings. The
study also introduced the influence of the education, age, IT experience, and professional
experience as moderators to better explain behavioural intentions. This research findings also
introduce the moderating influence of EHRs experience on the correlation between behavioural
intention and the actual usage behaviour of EHRs. After a comprehensive review of the
empirical evidence on actual usage behaviour, this work extended the modified UTAUT model
by introducing the influence of EHR experience on actual usage. This study also found that the
resultant model has a large correlation coefficient for behavioural intention and actual usage
behaviour. Studies [6], [447], [453] suggested that the issue of acceptance and use of

technological systems in resource-limited settings needs further investigation as there is
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inadequate substantiation on the subject [23] [117]. Therefore, this study adds much-needed
insights into the subject matter and validates the UTAUT model in resource-limited settings.

A thorough understanding and appreciation of the factors that affect the acceptance and use of
EHRs by nurses, as well as nurses’ perceptions, will greatly assist the Ministry of Health
through DHMT heads, senior nursing management teams and nursing trainers or instructors to
come up with strategic methods to incorporate EHRs in rural clinics and health posts.
Successful integration will help improve EHRs usage and thus improve healthcare in

Botswana.

7.7 Conclusion

This study on nurses’ acceptance and use, perceptions and behavioural intention to use EHRs
in Botswana’s public health facilities in resource-limited settings found and theorised the effect
of individual attributes, attributes of technology and organizational attributes on EHRs usage
and the formation of perceptions on system usage. Personal innovativeness, performance
expectancy, effort expectancy, social influence, attitude towards behaviour, and computer
anxiety had a direct effect on behavioural intention. The effect of facilitating conditions,
behavioural intention and EHRs Experience was assessed and theorised in relation to system

usage.

Some nurses lacked technology-related knowledge to adopt EHRs in their practice. Other
nurses cited that they were too old for new technology and could not navigate through EHRs
systems. As such, there is a need for senior management to ensure that nurses are adequately
trained on EHRs use and create an organizational environment that allows nurses to practice

with EHRs use to improve utilization.

In other facilities, frequent power cuts, network connectivity issues, software and hardware
issues, system updates, freezes and crashes greatly affected EHRS’ use. Also, due to a lack of
training, some nurses found EHRSs systems to be difficult to use and generally not user-friendly.
Nurses also felt that EHRs systems were redundant as they were required to keep both paper-
based and electronic records at the same time, increasing their workload while disturbing their
workflow. Senior management need to employ more nurses or EHRs data entry personnel to
address the issue of shortage of staff and to reduce nurses’ workload. Also, periodic training

should be availed to nurses to help equip them with knowledge on EHRS use.
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Nurses also felt that factors such as poor EHRs support and maintenance, shortage of computer
units, internet and EHRs system were found to be the most prominent issue deterring nurses
from using EHRs in their practice for their job tasks. This was indicated by facilitating
conditions being the most prominent determinant of actual usage as opposed to behavioural
intentions or system-related experience. The Ministry of Health should avail EHRs support
personnel on-site at every facility to ensure that EHRS systems are functioning properly at all
times. Also, adequate computer units should be availed in every facility altogether with the

necessary hardware and software to improve EHRs system utilization.

Finally, it is hoped this research has contributed to the understanding of barriers and facilitators
of EHRs use, nurses’ perceptions of factors that affect acceptance and use, and the phenomenon
of nurses’ resistance to the use of EHRs in Botswana’s public health facilities in resource-
limited settings. It is also hoped that the study findings and recommendations can serve as a
basis for the formulation of strategies and an organizational culture that will help improve
EHRs utilization.
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Appendix A: Research Permits

Telephone : 3635400 / 3655483
Fax : 3914271
E-mail: botsamote@gov.bw

Block 6, Government Enclave, Headquarters
Private Bag 00517 Gaborone

REPUBLIC OF BOTSWANA 7
MINISTRY OF TERTIARY EDUCATION, RESEARCH, SCIENCE AND TECHNOLOGY
REF: MOTE 1/18/6 VII (53)

234 September 2019
QOabile Lesley Boitshoko
P O Box 401523
Gaborone

Dear Sir

granted. The permit is vélld for one (1) year. Y
4.4 to 5.0 of the ‘Guidelines for Appllcation for R

165















DISTRICT HEALTH MANAGEMENT TEAM
PRIVATE BAG MK 13

KANYE

BOTSWANA

TELEPHONE: 5443584 /5441257
FAX: 5443934

REPUBLIC OF BOTSWANA
MINISTRY OF HEALTH AND WELNESS

REF: SKDHMT/6/8/51 (17) 30" March 2021

Oabile Lesley Othusitse
Private Bag 16
Palapye

Dear Othusitse

EXAMINING NURSES’ ACCEPTANCE AND USE OF ELECTRONIC HEALTH
RECORDS IN RURAL PUBLIC HEALTH CLINICS

The above subject matter refers.

Permission is granted for you to conduct a study on Examining Nurses’ Acceptance
and Use of Electronic Health Records in Rural Public Health Clinics. You are
permitted to conduct this study between 14" August 2020 and 13" August 2021.

This permit does not give you authority to collect data from study participants without
their consent, therefore you are required to obtain consent from participants at all
times. The study should be conducted as outlined in the approved proposal and any
changes should be submitted for consideration and approval to the Health Research
and Development division in the Ministry of Health and Wellness.

You are requested to submit an electronic copy of the report to kanyedhmt@gamail.com
upon completion of the study.

Yours faithfully,

\
BAG M \\

3 O'MAR 2021

J. K. Mosimanewakgosi

Coordinator — RHMT
SOUTHERN
K
-
Vision: A Model of Excellence in Quality Health Services, e
Values: Botho, Equity, Timelliness, Ci Focus, T k. Acountability BOTSWANAY 2
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KGATLENG DHMT
PRIVATE BAG 13
MOCHUDI

TELEPHONE: 5777837
FAX: 5777346

REPUBLIC OF BOTSWANA

REFERENCE: DRM 3/1/28 III (22) 30" March 2021

Mr. Oabile Lesley Othusitse
BIUST

Private Bag 16

Palapye

Dear Sir
RESEARCH PERMIT APPLICATION

Reference is made to your correspondence on the above subject matter
dated 25" March 2021.

Your request to conduct study entitled “Examining Nurses”
Acceptance and Use of Electronic Health Records in Rural Public
Health Clinics’ in Kgatleng DHMT facilities is acceded to.

By copy of this letter the facility in-charge is informed of your intentions,
and is requested to provide you with the necessary support.

Thank you.

Yours Faithfully

- cemn

Dr B. Lecoge &}
RHMT Coordina
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Telephone: 4611000

Reference: Rabongaka .,' 'A Y% e S Pg gox 120
Fax: 4600671 = Se(owe
\&J’o R

_‘_ ’

Republic of Botswana
4 September 2020

Serowe District Health Management Team
Institutional Review Board

Oabile Lesley Boitshoko

P.O.Box 401523
Gaborone

Dear Sir

PROTOCOL TITLE: EXAMINING NURSES’ ACCEPTANOE

175






Appendix B: Questionnaire Validity Tool

Questionnaire Validation

Criteria Operational Definitions Score Questions
Not Below Meets Exceeds Nor
A p i Fj, i "ﬁ. P r p b mr:c:m%
fa (eome o o (List page
modifi and guestion
needed) needed) e i needed) number) and
be. mmm need to be
rﬁnggs) Inar revised.
1 2 3
Clarity s The questions are direct and specific. 1 2 3 4
* Only one question is asked at a time.
* The participants can understand what is being asked.
o There are no double-barreled questions (two questions in
one).
Wordiness * Questions are concise 1 2 3 4
There are no unnecessary words
Negative * Questions are asked using the affirmative (e.g., Instead of 1 2 3 4
Wording asking, “Which methods are not used?”, the researcher asks,
“Which methods are used?”)
Overlapping + No response covers more than one choice. 1 2 3 4
Responses * All possibilities are considered.
* There are no ambiguous questions.
Balance * The questions are unbiased and do not lead the participants 1 2 3 4
to a response. The questions are asked using a neutral tone.
Use of Jargon « The terms used are understandable by the target population. 1 2 3 4
There are no clichés or hyperbole in the wording of the
questions.
Appropriateness | » The choices listed allow participants to respond 1 2 3 4
of  Responses appropriately.
Listed * The responses apply to all situations or offer a way for those
to respond with unique situations.
Use of Technical | ¢ The use of technical language is minimal and appropriate. 1 2 3 4
Language * _All acronyms are defined.
Application to | « The questions asked relate to the daily practices or expertise 1 2 3 4
Praxis of the potential participants.
Relationship to | » The questions are sufficient to resolve the problem in the 1 2 3 4
Problem study
e The questions arc sufficient to answer the research
questions.
e The questions are sufficient to obtain the purpose of the
study.
Measure of | « The survey adequately measures this construct.* [Includes 1 2 3 4
Construct: Operational Definition and concepts associated with
(  Performance construct|
Expectancy )
Measure of | e The survey adequately measures this construct. */Includes 1 2 3 4
Construct: Oy ional Definition and oy iated with
(Effort construct|
Expectancy)
Measure of | e The survey adequately measures this construct.* [Includes 1 2 3 4
Construct: Operational Definitic and ] iated with
Social Influence construct|
Measure of | e The survey adequately measures this construct.* [Includes 1 2 3 4
Construct: Operational D it and i d  with
Facilitating construct|
Conditions
Measure of | e The survey adequately measures this construct.* [Includes 1 2 3 4
Construct: Operational Definition and 2y iated with
Self Efficacy construct|
Measure of | e The survey adequately measures this construct.® [Includes 1 2 3 4
Construct: Oy ional Definition and oy iated with
Attitude construct]
Measure of | e The survey adequately measures this construct* [Includes 1 2 3 4
Construct: Operational Definiti and o] iated with
Personal construct|
Innovation
Measure of | e The survey adequately measures this construct.* [Includes 1 2 3 4
Construct: Operational Definitic and 7 iated with
Resistance to construct|
change
Measure of | e The survey adequately measures this construct.* [Include 1 2 3 4
Construct: [4; ional Definition and 7 iated with
Computer construct|
Anxiety
Measure of | & The survey adequately measures this construct.® [Includes 1 2 3 4
Construct: [¢; ional Definition and ’f iated with
Behavioral construct]
Intention
Measure of [ e The survey adequately measures this construct* [Tncludes 1 2 3 4
Construct: Operational Definitic and oy iated with
Actual Use construct]

177



* The operational definition should include the domains and constructs that are being investigated. You need to assign meaning to a variable by specifying
the activities and operations necessary to measure, categorize, or manipulate the variable For example, to measure the construct successful aging the
following domains could be included: degree of physical disability (low number); prevalence of physical performance (high number), and degree of
cognitive impairment (low number). If you were to measure creativity, this construct is generally recognized to consist of flexibility, originality, elaboration,
and other concepts. Prior studies can be helpful in establishing the domains of a construct,

Comments and Suggestions

Please use the comments and suggestions section to recommend revisions.

Types of Validity

VRERP is designed to measure face validity, construct validity, and content validity. To establish criterion validity would require further research.
Face validity is concerned with how a measure or procedure appears. Does it seem like a reasonable way to gain the information the researchers
are attempting to obtain? Does it seem well designed? Does it seem as though it will work reliably? Face validity is independent of established

theories for support (Fink, 1995).

Construct validity secks agreement between a theoretical concept and a specific measuring device or procedure. This requires operational
definitions of all constructs being measured.

Content Validity is based on the extent to which a measurement reflects the specific intended domain of content (Carmines & Zeller, 1991, p.20).
Experts in the field can determine if an instrument satisfies this requirement. Content validity requires the researcher to define the domains they
are attempting to study. Construct and content validity should be demonstrated from a variety of perspectives.

Criterion related validity, also referred to as instrumental validity, is used to demonstrate the accuracy of a measure or procedure by comparing it
with another measure or procedure which has been demonstrated to be valid. If after an extensive search of the literature, such an instrument is not
found, then the instrument that meets the other measures of validity are used to provide criterion related validity for future instruments.
Operationalization is the process of defining a concept or construct that could have a variety of meanings to make the term measurable and

distinguishable from similar concepts. Operationalizing enables the concept or construct to be expressed in terms of empirical observations.
Operationalizing includes describing what is, and what is not, part of that concept or construct.

References
Carmines, E. G. & Zeller, R.A. (1991). Reliability and validity assessment. Newbury Park: Sage Publications.

Fink. A.. ed. (1995). How to measure survey reliability and validity v. 7. Thousand Oaks, CA: Sage.
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Appendix C: Information sheet, Consent Form and Questionnaire
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INFORMATION SHEET
« EXAMINING NURSES’ ACCEPTANCE AND USE OF ELECTRONIC HEALTH RECORDS IN
BOTSWANA RURAL PUBLIC HEALTH FACILITIES »

Invitation to take part

You are invited to participate in a research study which aims to examine nurses* acceptance and use of electronic
health records in Botswana rural public health facilities. Before agreeing to participate in this project, it is important
to take time to read and understand the following information. If there are words or sections that you do not
understand, please do not hesitate to ask questions for clarification.

Identification

Research Principal: Dr Malatsi Galani Researcher: Oabile Lesley Othusitse

Tel: (+267) 493 1106 Cell: (+267) 76923142

Botswana International University of Science & Technology | Botswana International University of Science &
Department: Computer Science and Information Systems Technology

Address: Plot No. 10071, Boseja Ward, Palapye Department: Computer Science and Information
Private Bag 16 Palapye, Botswana Systems

Email address: galanim@biust.ac.bw Email: bol810003%9@studentmail binst.ac.bw

Study Background Information

Botswana has introduced electronic health records in her public hospitals and clinics. Beyond implementation of a
technological system lies acceptance and use difficulties altogether with use behavior concerns. Poor usage of
electronic health records in public health clinics results in underutilized systems. Hence the benefits are unlikely to
be realized. By studying perceptions and factors that influence behavioral intentions and use behavior, we may be
better equipped to utilize electronic documentation systems.

Project Objectives

This research project seeks to identify, understand and examine factors that influence nurses® acceptance and use
and to explore nurses’ perceptions and overall intention to use of Electronic Health Records (EHR) in Botswana
rural public health facilities.

Participant requirements:
To take part, you will be required to complete the enclose questionnaire on nurses’ acceptance and use of electronic
health records in Botswana rural public health facilities which should take about 30 minutes to complete.

Potential Risks and Harm
There are no known or anticipated risks or discomforts associated with participating in this study. Only time invested
in taking part may be lost whilst participating in this study.

Possible benefits:

You will have the advantage of taking a step back to review your perspective on yvour daily work practices. The
results of the study will help to fuel the acceptance and use of electronic health records in Botswana rural health
facilities. Your participation will contribute to the advancement of knowledge, by providing a better understanding
of nurses’ perceptions and factors that influence acceptance and use of electronic health records in rural settings.
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Anonymity and confidentiality

All information collected as part of this research project is confidential and only the research team will have access
to the information. Any information about you or your individual views will be made anonymous se that you cannot
be recognized from it. To protect your identity and ensure the confidentiality of the data collected from you, you
will always be identified by an alphanumeric code. The code associated with your name will only be known by the
research team members only.

Voluntary Participation & Withdrawal Rights

Your participation in this project is voluntary. This means that you accept to participate in this project without any
constraints or exterior pressure, and are free at any time to end your participation throughout the course of this
project. In this case your collected personal information will be destroyed. Your agreement to participate also
implies that you accept that the research team may use the findings of the current research program for the purposes
of: articles, student theses, for conferences, and for scientific and professional communications. The information is
collected with the condition that you will never be directly identified, nor will any of your personal information be
publicly divulged without your explicit consent.

Financial Compensation or Other

It is understood that there is no compensation (financial or otherwise) associated with your participation in this
research project.

Liability Clause

By agreeing to participate in this study, you do not renounce any of your rights, nor are the researchers, sponsor or
the institution involved free from their legal and professional responsibilities.

For Questions on The Project and Your Rights
For any additional questions on the project, your participation and regarding your rights as a research participant,
or to withdraw from the project, you may contact:

Dr. Malatsi GALANI
Tel: (+267) 493 1106
E-mail address: galanim{@biust.ac.bw

The Health Research and Development Division of Ministry of Health and Wellness has approved this research
project (Reference: HPDME 13/18/1) in which you are a participant. For information concerning the responsibilities
of the research team, ethics plan on human research or to make a complaint, you may contact the president of the
Committee through secretary intermediary at {(+267) 363 2751 or by email: kgmotlhanka@gov.bw

ACKNOWLEDGEMENTS:

We thank you for your collaboration in this project.

Your collaboration is important to the realization of our research project and the research team would like to thank
you for your cooperation. Should you wish to obtain a written summary of the primary findings of this research,
please provide your contact details to the researcher.

180




Consent Form
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CONSENT FORM

STUDY TITLE: EXAMINING NURSES® ACCEPTANCE AND USE OF ELECTRONIC
HEALTH RECORDS IN RURAL PUBLIC HEALTH FACILITIES

I give my consent to use the information I supply to this study on the understanding
that:

I have been given the information sheet and the opportunity to ask questions.
I confirm that my participation is voluntary and that [ am free to withdraw at
any time, without giving any reason and my rights will not be affected.

* My decision on whether or not to take part in this study will not disadvantage
me or affect my involvement with the Botswana International University of
Science and Technology

* Reports and publication from the study will be based on de-identified
information and will not identify individuals taking part.

e [agree to take part in the study.

I have been provided with information about this study including how it will gather, store, use
and disclose information about me. [ have been given an opportunity to ask questions and have
been fully informed.

Signature Date

- Accept
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Questionnaire

0
4
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BOTSWANA INTERNATIONAL UNIVERSITY
OF SCIENCE & TECHNOLOGY

QUESTIONNAIRE

« EXAMINING NURSES’ ACCEPTANCE AND USE OF ELECTRONIC HEALTH RECORDS IN
BOTSWANA RURAL PUBLIC HEALTH FACILITIES »

You have received this questionnaire because you are a Registered Nurse practicing in a rural health facility
within Botswana’s public healthcare system. To confirm this, please complete the following checklist before you
respond to the questionnaire. If any of the listed items do not apply to you, please do not complete the questionnaire,
rather return it in the enclosed envelope. If all items below apply to you, kindly complete the questionnaire and return it
in the enclosed envelope.

Currently a registered nurse (RN) practicing in a rural health facility within the Botswana public
healthcare  system.
Involved in the provision of coordinated or delivery of care to patients within the health facility.

SECTION A

The following are items related to your personal characteristics as a Registered Nurse. Please, respond by putting a
tick () in the space next to the appropriate answer or writing your answer in the provided space.

1) State your current position
2) State the name of your health facility
3) State the name of your DHMT

4) Gender/Sex: Male Female
5) How old are you?
Less than 30 40-49 Older than 59
30-39 50-59
6) What is your highest level of nursing education?
Certificate Bachelor’s Degree Doctoral Degree
Diploma Master’s Degree Other, please specify
7) What’s your current employment status?
Casual Employed Part-Time
Employed Full-Time Other, please specify
8) How may years have you been working within the healthcare system? years

9) As part of your daily job routine, do you actively provide direct patient care?
Yes No

10) Do you have any prior experience using computing hardware (e.g., Smartphones, computers) or software
applications (e.g., Computerized Provider Order Entry)?

Yes No

11) If YES, which computing hardware or software applications do you have experience using?
Computers
Smartphones

Computerized Provider Order Entry
Other, please specify

12) If YES, how many years have you been using computing hardware and or software applications in your
current practice? Years
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The following are questions related to These are digital patient data storage systems which
allow data to be exchanged and accessed by authorized system users. Since EHRs are paperless, nurses are required to
enter patient medical data into an information system for storage and dissemination,

13) Do you have any prior experience using electronic health records within your workplace for your job?

Yes ] No
14) If_LES, how many years have you been using electronic health records within your workplace for your job?
Years

15) Do you currently use electronic health records within your workplace for your job?
Yes d No

16) If YES, please name and briefly describe the type of electronic health records you currently use:

17) It XES. how often do you use the electronic health record systems in your healthcare practice?

() Daily (I Every Week () Once every 2 weeks
Once a month (J Less than once a month

18) It NO, please state and briefly describe the type of documentation system you currently use. (E.g. paper based
records or a hybrid documentation system, that is, a combination of paper and electronic documentation.)

19) Why do you use an electronic documentation system? (Select all that apply)

Mandated in your healthcare practice

Improves access to up-to-date patient health-related data
Improves patient-related decision making

Improves collaboration and communication

Improves patient care

Improves patient outcomes

Other, please specify

0000000

20) What factors, or do you see as, are barriers to using electronic health records in your practice? (Select all that
apply)

Inaccurate patient information due to periodic and not real-time updates

Spending too much time keying in data and too little time making eye contact with patients

Increases workload

Privacy and confidentiality concems

EHRs are more difficult to use than paper-based records

EHRs implementation reduces practice productivity and disturbs workflow (at least initially)

Other, please specify

0000000

21) What is your comfort level with using electronic documentation systems in your healthcare practice?
Not comfortable at all CJ  Alittle comfortable
(J  Quite comfortable ] Very comfortable

22) Could you explain why you feel comfortable or uncomfortable using electronic documentation systems in your
healthcare practice?
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SECTIONB

The following are statements about your use of electronic health records in your health facility. Please answer the
Sollowing questions/statements by selecting the most appropriate response based on your experience or opinion with a
’ * o £ o ’

tick (). NB:

Performance Expectancy: the degree to which a person believes that using a particular system would enhance his or

her job performance

Performance Expectancy

Rating Sc:

ale

1.Strongy
Agree

2.Agree

J.Neutral

4.Disagree

S.Strongly
Disagree

1. Using EHR in my job improves my job performance.

2. Using EHR in my job enables me to accomplish my tasks
| quickly.

3. Using EHR in my job increases my productivity.

4. Using EHR enhances my effectiveness in my job.

5. Using EHR makes it easier for me to do my job.

6. | find using EHR useful in my job.

Effort Expectancy: the degree to which a person believes that using a parti

Effort Expectancy

jcular svstem would be free of effor

-

Rating Se

ale

1.Strongy
Agree

LAgree

3.Neutral

4.Disagree

S5.5trongly
Disagree |

7. Leaming to operate EHR in my job is easy for me

8. 1 find it easy to get EHR to do what I want it to do.

9. My interaction with EHR is clear and understandable.

10. I find EHRSs to be flexible to interact with.

11. Itis easy for me to be skillful at using EHR systems.

12. EHR is easy to adapt to my everyday work.

Social Influence refers to the level of an individual's believes about their integral social circle members’ perception

on whether or not to use a syvstem in question

Social Influence Rating Scale
LStrongy | 2.Agree | 3.Neutral | 4.Disagree | S.Strongly
Agree Disagree

13. People who are important to_me think I should use EHR.

14. People who influence my behavior think [ should use EHR.

15. The senior management of this health facility have been helpful
in the use of EHR.

16.In general, the organization has supported the use of EHR
systems.

acquiring or using a technological system.

Computer anxiety: this is the rate at which a potential system user is enveloped with fear upon the very possibility of

Computer Anxiety

Rating S

cale

1.Strongy
Agree

LAgree

3.Neutral

4.Disagree

5.5trongly
Disagree

17. Using EHR makes me feel uneasy and confused

18. I have hesitation to use EHR systems fearing that I will make a
mistake that I cannot correct.

19. 1 feel threatened when others talk about EHR use.

20. 1 feel aggressive and hostile towards the use of EHRs

21. I avoid using EHR systems whenever [ can.

22 1 find the challenge of learning EHR systems exciting

23, It scares me to think that I could cause the computer to destroy

a large amount of information by pressing the wrong key.
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Personal attitudes are unigue to an individual and may be favorable or unfavorable as perceptions of the potential

results of carrving out a behavior

Attitude Rating Scale
L.Strongy | ZAgree | 3.Uncertain | 4.Disagree | S5Strongly
Agree Disagree
24. The use of EHR improves patient care by giving nurses more
time with the patients.
25. EHRs can be adapted to assist nurses in many aspects of patient
care.
26.The time spent using EHRS is not proportional to the benefits.
27. Computerization of nursing data through EHRs offer nurses a
remarkable opportunity to improve patient care.
28. EHR helps to make a nurse’s job easier.
29. EHRs cause nurses to give less time to quality patience care.
30. EHR increases costs by increasing a nurse's workload.
31. It takes as much effort to maintain patient records in EHR as it
does by hand in paper-based records.
32.EHR create more problems than they solve in nursing practice
33. The use of EHR systems dehumanizes nursing care.
34. Part of the increase in costs of healthcare is because of EHRs.
35. 1 am comfortable using EHR systems
36.1 do not feel threatened when others talk about EHR systems
37. EHR systems do not scare me at all.
38. I have a lot of self-confidence when it comes to working with
EHRs.
39. Confidentiality is nearly impossible if patient records are in
EHRs
40. Confidentiality will not be sacrificed by patient records being
entered into EHRs.
41. EHRs represent a violation of patient privacy
42. Paper-based records are more efficient than EHRs.
43, EHR systems can save me time when writing my medical notes.
44. EHRs can eliminate errors that result from misinterpreting
handwritten notes.
45. 1 encourage my colleagues to use EHR systems.
46. 1 like working with EHR systems.
“Facilitating conditions: the degree to which an individual believes that an organizational and technical
infrastriucture exists to support the use of a syvstem”
Facilitating Conditions Rating Scale
LStrongy | 2.Agree J.Neutral 4.Disagree S5.5trongly
Agree Disagree

47. 1 have the resources necessary to use EHRs.

48. I have the knowledge necessary to use EHRs.

49. EHRs are compatible with other systems [ use.

50. A support team or person is available for assistance with EHR
system difficulties.

Self-Efficacy: an individual 's perception about his or her own ability to carry out his or her job task.

Self-Efficacy Rating Scale

L.Strongy | 2.Agree J.Neutral 4.Disgree S5.5trongly

Agree Disagree
51. 1 can complete my task using EHR if there was no one else
around.
52. 1 could complete my task using EHR if I could get support or
assistance when [ run into an issue.
4
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WIST

Self-E fficacy

LStrongy
Agree

2. Agree

J.Neutral 4.Disgree

S5.5trongly
Disagree

53.1 could complete my task using EHR if I had the proper time to
complete my assigned task.

54. 1 can complete my task on EHR using a manual as a reference
point.

55. 1 feel confident pulling patient records from EHR systems.

56. 1 feel confident adding patient records in EHR systems.

57. 1 feel confident deleting files when they are no longer needed.

58. I feel confident troubleshooting computer problems.

59. 1 feel confident retrieving files from a shared network
environment.

60. I am confident that I could deal efficiently with most problems
I could face using EHR.

Personal Innovativeness is “the degree to which an individual or other unit of adoption is relatively earlier in

adopting new ideas than other members of a social system”

Personal Innovativeness

Rating Seale

L.Strongy
Agree

2 Agree

J.Neutral 4.Disagree

S5.5trongly
Disagree

61. If I heard about a new information technology. I would look for
ways to experiment with it.

62. Among my peers, I am usually the first to try out new
information technologies.

63. In general, I am not hesitant to try out new information
technologies.

64. 1 like to experiment with new information technology

Resistance to change: action taken by individuals or groups when they perceive occu

rring c'hangﬁ as a threat to them.

Resistance to Change

Rating Seal

3

LStrongy
Agree

2. Agree

J.Neutral 4.Disagree

S5.5trongly
Disagree

65. 1 don’t want the EHR system to change the way | deal with
diseases of patients.

66. I don’t want the EHR system to change the way I keep the health
records of patients.

67. 1 don't want EHR to change the way I interact with other
healthcare workers regarding the patients’ diseases.

Behavioral Intention: Bl is defined as the probability of an individual to perform a behavior in guestion.

Behavioral Intention

Rating Scale

LStrongy | 2.Agree J.Neutral 4.Disagree S5.5trongly
Agree Disagree
68. I intend to use the EHR systems in future.
69. I plan to use EHR to a full extent in the next 3 months.
70. 1 recommend others to use this EHR systems.
Post purchase and implementation of EHR, the observable patterns of svstem use are known as Actual Use
Actual Use Rating Scale
71. If you are already using EHR, on average, how often do you use the EHR system in
your healthcare practice? Report frequency
72. If you are already using EHR in your healthcare practice, on average, how much time
do vou spend using EHR per shift? Report total hours
This is the end of the questionnaire. Thank you for taking your time to complete this questionnaire.
Please do not forget to sign the consent form.
5
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Appendix D: Results

1. POSITION
Frequency Percent Valid Percent Cumulative Percent
Valid SENIOR REGISTERED NURSE 17 8.8 8.8 8.8
PRINCIPAL REGISTERED NURSE 96 49.7 49.7 58.5
CHIEF REGISTERED NURSE 6 3.1 3.1 61.7
REGISTERED NURSE 56 29.0 29.0 90.7
MIDWIFE 4 2.1 2.1 92.7
SENIOR NURSING OFFICER 2 1.0 1.0 93.8
ASSISTANT NURSING OFFICER 2 1.0 1.0 94.8
OPHTHALMIC NURSE 1 5 .5 95.3
NURSING OFFICER | 6 3.1 3.1 98.4
NURSING OFFICER Il 2 1.0 1.0 99.5
NURSING SUPERINTENDENT 1 5 5 100.0
Total 193 100.0 100.0
2. FACILITY NAME
Frequency Percent Valid Percent ~ Cumulative Percent
Valid RAMOKGONAMI CLINIC 3 1.6 1.6 1.6

CHADIBE CLINIC 4 2.1 2.1 3.6
SHOSHONG CLINIC 7 3.6 3.6 7.3
SHELEKETLA CLINIC 3 1.6 1.6 8.8
IKONGWE HEALTH POST 1 5 .5 9.3
MOSOLOTSHANE CLINIC 3 1.6 1.6 10.9
MMUTLANE HEALTH POST 1 B 5 11.4
BONWAPITSE HEALTH POST 1 5 .5 11.9
KALAMARE CLINIC 4 2.1 2.1 14.0
TEWANE HEALTH POST 2 1.0 1.0 15.0
MAAPE HEALTH POST 1 B 5 155
PILIKWE CLINIC 2 1.0 1.0 16.6
MOKOBENG HEALTH POST 1 15 .5 17.1
NGWAPA HEALTH POST 1 15 .5 17.6
SHASHEMOOKE HEALTH POST 2 1.0 1.0 18.7
TLHALOGANG HEALTH POST 4 2.1 2.1 20.7
JAMATAKA HEALTH POST 2 1.0 1.0 21.8
MAKOBO HEALTH POST 2 1.0 1.0 22.8
NATALE HEALTH POST 1 .5 .5 23.3
MANDUNYANE HEALTH POST 3 1.6 1.6 24.9
SHASHEBRIDGE HEALTH POST 4 2.1 2.1 26.9
SHASHE STATION HEALTH POST 4 2.1 2.1 29.0
BOROLONG CLINIC 8 4.1 4.1 33.2
MATHANGWANE CLINIC 8 4.1 4.1 37.3
MOSHOPHA HEALTH POST 1 15 .5 37.8
MATLHAKO HEALTH POST 2 1.0 1.0 38.9
MACHANENG CLINIC 5 2.6 2.6 41.5
LETORENG HEALTH POST 1 15 .5 42.0
MHALAPITSA HEALTH POST 1 5 .5 42,5
NGWAPA HEALTH POST 2 1.0 1.0 435
MOGOROSI HEALTH POST 2 1.0 1.0 44.6
THABALA CLINIC 4 2.1 2.1 46.6
MOIYABANA CLINIC 4 2.1 2.1 48.7
RUSSLE MAY CLINIC 4 2.1 2.1 50.8
MABELEAPODI CLINIC 2 1.0 1.0 51.8
MMASHORO CLINIC 5 2.6 2.6 54.4
PAJE HEALTH POST 1 5 .5 54.9
TATISIDING CLINIC 15 7.8 7.8 62.7
SEFHARE PRIMARY HOSPITAL 29 15.0 15.0 7.7
SEFHOPHE CLINIC 3 1.6 1.6 79.3
BOKAA CLINIC 4 2.1 2.1 81.3
MORWA CLINIC 3 1.6 1.6 82.9
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PILANE HEALTH POST 1 5 5 83.4
ARTESIA CLINIC & 2.6 2.6 86.0
LECHENG CLINIC 5 2.6 2.6 88.6
MALAKA HEALTH POST 1 5 .5 89.1
MATLHAKOLA HEALTH POST 1 5 5 89.6
LOTLHAKANE EAST CLINIC 2 1.0 1.0 90.7
SELOKOLELA HEALTH POST 3 1.6 1.6 92.2
MOSHANA HEALTH POST 2 1.0 1.0 93.3
KGOPE HEALTH POST 1 5 .5 93.8
MMATSETA HEALTH POST 2 1.0 1.0 94.8
LENTSWELETAU CLINIC 10 5.2 5.2 100.0
Total 193 100.0 100.0

3. DHMT NAME

Frequency Percent Valid Percent Cumulative Percent
Valid GREATER MAHALAPYE DHMT 75 38.9 38.9 38.9
GREATER FRANCISTOWN DHMT 51 26.4 26.4 65.3
SEROWE DHMT 24 12.4 12.4 7.7
GREATER SELEBI PHIKWE DHMT 3 1.6 1.6 79.3
KGATLENG DHMT 13 6.7 6.7 86.0
PALAPYE DHMT 7 3.6 3.6 89.6
SOUTHERN DHMT (KANYE) 7 3.6 3.6 93.3
KWENENG EAST DHMT 13 6.7 6.7 100.0
Total 193 100.0 100.0
4. GENDER
Frequency Percent Valid Percent Cumulative Percent
Valid FEMALE 143 74.1 74.1 74.1
MALE 50 25.9 25.9 100.0
Total 193 100.0 100.0
5. AGE
Frequency Percent Valid Percent Cumulative Percent
Valid Less than 30 53 275 27.5 27.5
30-39 76 39.4 39.4 66.8
40-49 37 19.2 19.2 86.0
50-59 23 11.9 11.9 97.9
Older than 59 4 2.1 2.1 100.0
Total 193 100.0 100.0
6. LEVEL OF EDUCATION
Frequency Percent Valid Percent Cumulative Percent
Valid DIPLOMA 174 90.2 90.2 90.2
BACHELOR'S DEGREE 19 9.8 9.8 100.0
Total 193 100.0 100.0
7. EMPLOYMENT STATUS
Frequency Percent Valid Percent Cumulative Percent
Valid Employed Full-Time 188 97.4 97.4 97.4
Contract Worker 5 2.6 2.6 100.0
Total 193 100.0 100.0
8. YEARS OF EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid .10 1 5 5 .5
888 1 5 5 1.0
.50 1 5 5 1.6
.70 1 5 15 2.1
.80 1 5 15 2.6
1.00 8 4.1 4.1 6.7
1.50 2 1.0 1.0 7.8
2.00 18 9.3 9.3 17.1
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3.00 3 1.6 1.6 18.7
4.00 6 3.1 3.1 21.8
5.00 13 6.7 6.7 28.5
6.00 4 2.1 2.1 30.6
7.00 11 5.7 5.7 36.3
8.00 11 5.7 5.7 42.0
9.00 5 2.6 2.6 44.6
10.00 9 4.7 4.7 49.2
11.00 7 3.6 3.6 52.8
12.00 8 4.1 4.1 57.0
13.00 7 3.6 3.6 60.6
14.00 7 3.6 3.6 64.2
15.00 10 5.2 5.2 69.4
16.00 7 3.6 3.6 73.1
17.00 4 2.1 2.1 75.1
18.00 2 1.0 1.0 76.2
19.00 4 2.1 2.1 78.2
20.00 5 2.6 2.6 80.8
22.00 4 2.1 2.1 82.9
23.00 2 1.0 1.0 83.9
24.00 3 1.6 1.6 85.5
25.00 3 1.6 1.6 87.0
26.00 2 1.0 1.0 88.1
27.00 6 3.1 3.1 91.2
28.00 2 1.0 1.0 92.2
30.00 3 1.6 1.6 93.8
31.00 2 1.0 1.0 94.8
32.00 3 1.6 1.6 96.4
33.00 1 5 5 96.9
35.00 3 1.6 1.6 98.4
37.00 2 1.0 1.0 99.5
39.00 1 5 5 100.0
Total 193 100.0 100.0
9. DIRECT PATIENT CARE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 193 100.0 100.0 100.0
10. COMPUTER EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 179 92.7 92.7 92.7
NO 14 7.3 7.3 100.0
Total 193 100.0 100.0
11. COMPUTER EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 173 89.6 89.6 89.6
NO 6 3.1 3.1 92.7
N/A 14 7.3 7.3 100.0
Total 193 100.0 100.0
11. SMARTPHONES EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 138 71.5 71.5 715
NO 41 21.2 21.2 92.7
N/A 14 7.3 7.3 100.0
Total 193 100.0 100.0
11. CPOE EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 24 12.4 12.4 12.4
NO 155 80.3 80.3 92.7
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N/A 14 7.3 7.3 100.0

Total 193 100.0 100.0
11. OTHER: TABLET EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 2 1.0 1.0 1.0
NO 177 91.7 91.7 92.7
N/A 14 7.3 7.3 100.0
Total 193 100.0 100.0
11. OTHER: MS OFFICE EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 2 1.0 1.0 1.0
NO 177 91.7 91.7 92.7
N/A 14 7.3 7.3 100.0
Total 193 100.0 100.0
11. OTHER; PIMS IPMS EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 2 1.0 1.0 1.0
NO 177 91.7 91.7 92.7
N/A 14 7.3 7.3 100.0
Total 193 100.0 100.0
11. N/A
Frequency Percent Valid Percent Cumulative Percent
Valid YES 14 7.3 7.3 7.3
NO 179 92.7 92.7 100.0
Total 193 100.0 100.0
12. YEARS OF HARDWARE/SOFTWARE EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid 1.0 5 2.6 2.6 2.6
2.0 10 5.2 5.2 7.8
2.1 1 ) 5 8.3
2.3 1 5 5 8.8
2.9 1 15 15 9.3
3.0 6 3.1 3.1 12.4
4.0 7 3.6 3.6 16.1
5.0 21 10.9 10.9 26.9
6.0 10 5.2 5.2 32.1
7.0 11 5.7 5.7 37.8
8.0 14 7.3 7.3 45.1
9.0 3 1.6 1.6 46.6
10.0 8 4.1 4.1 50.8
11.0 4 2.1 2.1 52.8
12.0 39 20.2 20.2 73.1
13.0 8 4.1 4.1 77.2
14.0 1 ) .5 7.7
15.0 11 5.7 5.7 83.4
16.0 4 2.1 2.1 85.5
17.0 5 2.6 2.6 88.1
18.0 2 1.0 1.0 89.1
19.0 2 1.0 1.0 90.2
20.0 2 1.0 1.0 91.2
22.0 2 1.0 1.0 92.2
25.0 1 15 15 92.7
99.0 14 7.3 7.3 100.0
Total 193 100.0 100.0

12.12. YEARS OF HARDWARE/SOFTWARE EXPERIENCE N/A
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Frequency Percent Valid Percent Cumulative Percent
Valid YES 13 6.7 6.7 6.7
NO 180 93.3 93.3 100.0
Total 193 100.0 100.0
13. EHR EXPERIENCE
Frequency Percent Valid Percent Cumulative Percent
Valid 1 158 81.9 81.9 81.9
2 35 18.1 18.1 100.0
Total 193 100.0 100.0
14. EHR YEARS OF USE
Frequency Percent Valid Percent Cumulative Percent
Valid 1 1 a5 5 5
5 2 1.0 1.0 1.6
N 1 15 15 2.1
.8 1 B B 2.6
YES 13 6.7 6.7 9.3
15 1 5 5 9.8
NO 20 10.4 10.4 20.2
3.0 10 5.2 5.2 25.4
4.0 12 6.2 6.2 31.6
5.0 31 16.1 16.1 47.7
6.0 8 4.1 4.1 51.8
7.0 13 6.7 6.7 58.5
8.0 3 1.6 1.6 60.1
9.0 3 1.6 1.6 61.7
10.0 18 9.3 9.3 71.0
11.0 5 2.6 2.6 73.6
12.0 7 3.6 3.6 77.2
13.0 1 B B 77.7
14.0 1 ) .5 78.2
15.0 4 2.1 2.1 80.3
17.0 2 1.0 1.0 81.3
20.0 1 85 5 81.9
99.0 35 18.1 18.1 100.0
Total 193 100.0 100.0
14. EHR YEARS OF USE N/A
Frequency Percent Valid Percent Cumulative Percent
Valid YES 35 18.1 18.1 18.1
NO 158 81.9 81.9 100.0
Total 193 100.0 100.0
15. EHR CURRENT USE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 147 76.2 76.2 76.2
NO 46 23.8 23.8 100.0
Total 193 100.0 100.0
16. PAPERBASED RECORD USED
Frequency Percent Valid Percent Cumulative Percent
Valid YES 66 34.2 34.2 34.2
NO 127 65.8 65.8 100.0
Total 193 100.0 100.0
17.EHR NAME
Frequency Percent Valid Percent Cumulative Percent
Valid PIMS 76 39.4 39.4 39.4
IPMS 41 21.2 21.2 60.6
PIMS, IPMS 28 14.5 14.5 75.1
N/A 48 24.9 24.9 100.0
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Total

193 100.0 100.0

18. EHR FREQUENCY OF USE

Frequency Percent Valid Percent Cumulative Percent
Valid Daily 110 57.0 57.0 57.0
Every Week 21 10.9 10.9 67.9
Once every 2 Weeks 7 3.6 3.6 715
Once a month 2 1.0 1.0 72.5
Less than once a month 5 2.6 2.6 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
19. Mandated in your healthcare practice
Frequency Percent Valid Percent Cumulative Percent
Valid YES 90 46.6 46.6 46.6
NO 55 28.5 28.5 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
19. Improves access to up-to-date patient health-related data
Frequency Percent Valid Percent Cumulative Percent
Valid YES 130 67.4 67.4 67.4
NO 15 7.8 7.8 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
19. Improves patient-related decision making
Frequency Percent Valid Percent Cumulative Percent
Valid YES 66 34.2 34.2 34.2
NO 79 40.9 40.9 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
19. Improves collaboration and communication
Frequency Percent Valid Percent Cumulative Percent
Valid YES 85 44.0 44.0 44.0
NO 60 31.1 311 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
19. Improves patient care.
Frequency Percent Valid Percent Cumulative Percent
Valid MES 96 49.7 49.7 49.7
NO 49 25.4 25.4 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
19. Improves patient outcomes
Frequency Percent Valid Percent Cumulative Percent
Valid YES 73 37.8 37.8 37.8
NO 72 37.3 37.3 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
OTHER: VERY GOOD IN REPORT TAKING OR CONSOLIDATION
Frequency Percent Valid Percent Cumulative Percent
Valid YES 1 15 15 .5
NO 144 74.6 74.6 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0

19. OTHER: SAVES TIME HENCE IMPROVES TIMELY SERVICE DELIVERY
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Frequency Percent Valid Percent Cumulative Percent
Valid YES 1 5 5 .5
NO 144 74.6 74.6 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
19.0THER: GIVES INFORMATION ON DISEASE TRENDS IN BOTSWANA HENCE INFORMS
FUTURE RESEARCHES
Frequency Percent Valid Percent Cumulative Percent
Valid YES 1 15 B 5
NO 144 74.6 74.6 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
19.0THER: TO RETRIEVE PATIENT RESULTS. REDUCES WORKLOAD AND TIME WASTNG
FOR PATIENT
Frequency Percent Valid Percent Cumulative Percent
Valid NO 145 75.1 75.1 75.1
N/A 48 24.9 24.9 100.0
Total 193 100.0 100.0
20. Inaccurate patient information due to periodic and not real-time updates.
Frequency Percent Valid Percent Cumulative Percent
Valid YES 69 35.8 35.8 35.8
NO 124 64.2 64.2 100.0
Total 193 100.0 100.0
20. Spending too much time keying in data and too little time making eye contact with patients
Frequency Percent Valid Percent Cumulative Percent
Valid YES 96 49.7 49.7 49.7
NO 97 50.3 50.3 100.0
Total 193 100.0 100.0
20. Increases workload
Frequency Percent Valid Percent Cumulative Percent
Valid YES 107 55.4 55.4 55.4
NO 86 44.6 44.6 100.0
Total 193 100.0 100.0
20. Privacy and confidentiality concerns
Frequency Percent Valid Percent Cumulative Percent
Valid YES 22 114 11.4 11.4
NO 171 88.6 88.6 100.0
Total 193 100.0 100.0
20. EHRs are more difficult to use than paper-based records
Frequency Percent Valid Percent Cumulative Percent
Valid YES 39 20.2 20.2 20.2
NO 154 79.8 79.8 100.0
Total 193 100.0 100.0
20. EHRs implementation reduces practice productivity and disturbs workflow (at least initially)
Frequency Percent Valid Percent Cumulative Percent
Valid YES 38 19.7 19.7 19.7
NO 155 80.3 80.3 100.0
Total 193 100.0 100.0
20. OTHER: LACK OF / INADEQUATE EHR TRAINING
Frequency Percent Valid Percent Cumulative Percent
Valid 0 8 4.1 4.1 4.1
MES 21 10.9 10.9 15.0
NO 164 85.0 85.0 100.0
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Total

193 100.0 100.0

20. OTHER: SUPPORT AND MAINTENCE

Frequency Percent Valid Percent Cumulative Percent
Valid YES 19 9.8 9.8 9.8
NO 174 90.2 90.2 100.0
Total 193 100.0 100.0
20. OTHER: POOR ACCESSIBILITY
Frequency Percent Valid Percent Cumulative Percent
Valid YES 35 18.1 18.1 18.1
NO 158 81.9 81.9 100.0
Total 193 100.0 100.0
20. OTHER: LACK OF KNOWLEDGE, EXPEREINCE AND USE
Frequency Percent Valid Percent Cumulative Percent
Valid YES 4 2.1 2.1 2.1
NO 189 97.9 97.9 100.0
Total 193 100.0 100.0
20. OTHER: SHORTAGE OF STAFF AND COMPUTERS
Frequency Percent Valid Percent Cumulative Percent
Valid YES 11 5.7 5.7 5.7
NO 182 94.3 94.3 100.0
Total 193 100.0 100.0
20. OTHER: INCREASED WORKLOAD TIME AND REDUNDANCY
Frequency Percent Valid Percent Cumulative Percent
Valid YES 2 1.0 1.0 1.0
NO 191 99.0 99.0 100.0
Total 193 100.0 100.0
20. OTHER: MISMATCH
Frequency Percent Valid Percent Cumulative Percent
Valid YES 4 2.1 2.1 2.1
NO 189 97.9 97.9 100.0
Total 193 100.0 100.0
21. COMFORT LEVEL
Frequency Percent Valid Percent Cumulative Percent
Valid Not comfortable at all 20 10.4 10.4 10.4
A little comfortable 41 21.2 21.2 31.6
Quite Comfortable 60 31.1 31.1 62.7
Very Comfortable 72 37.3 37.3 100.0
Total 193 100.0 100.0
Nurses' technology-related training
Frequency Percent Valid Percent Cumulative Percent
Valid NO 190 98.4 98.4 98.4
YES 3 1.6 1.6 100.0
Total 193 100.0 100.0
Nurses' computer self-efficacy & knowledge
Frequency Percent Valid Percent Cumulative Percent
Valid NO 175 90.7 90.7 90.7
YES 18 9.3 9.3 100.0
Total 193 100.0 100.0
EHR Experience & frequency of use
Frequency Percent Valid Percent Cumulative Percent
Valid NO 191 99.0 99.0 99.0
YES 2 1.0 1.0 100.0
Total 193 100.0 100.0
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Improved Accessibility, Communication, Collaborative work & Convenience

Frequency Percent Valid Percent Cumulative Percent
Valid NO 152 78.8 78.8 78.8
YES 41 21.2 21.2 100.0
Total 193 100.0 100.0

User-friendly: Step by step guide, Easy to learn & use

Frequency Percent Valid Percent Cumulative Percent
Valid NO 165 85.5 85.5 85.5
YES 28 14,5 14.5 100.0
Total 193 100.0 100.0
Effective & Efficient data storage (accurate & timely) & reduces workload
Frequency Percent Valid Percent Cumulative Percent
Valid NO 151 78.2 78.2 78.2
YES 42 21.8 21.8 100.0
Total 193 100.0 100.0
Improved data integrity, Privacy & Confidentiality
Frequency Percent Valid Percent Cumulative Percent
Valid NO 184 95.3 95.3 95.3
YES 9 4.7 4.7 100.0
Total 193 100.0 100.0
Training
Frequency Percent Valid Percent Cumulative Percent
Valid NO 187 96.9 96.9 96.9
YES 6 3.1 3.1 100.0
Total 193 100.0 100.0

Age Related difficulties

Frequency Percent Valid Percent Cumulative Percent
Valid NO 192 99.5 99.5 99.5
YES 1 15 15 100.0
Total 193 100.0 100.0
Lack of EHR knowledge, experience and frequency of use
Frequency Percent Valid Percent Cumulative Percent
Valid NO 184 95.3 95.3 95.3
MES 9 4.7 4.7 100.0
Total 193 100.0 100.0
Privacy & Confidentiality Concerns
Frequency Percent Valid Percent Cumulative Percent
Valid NO 193 100.0 100.0 100.0
Poor accessibility: Power Cuts & Network/Connectivity ISSUES
Frequency Percent Valid Percent Cumulative Percent
Valid NO 186 96.4 96.4 96.4
YES 7 3.6 3.6 100.0
Total 193 100.0 100.0

SOFTWARE & HARDWARE; System updates & crashes

Frequency Percent Valid Percent Cumulative Percent
Valid NO 191 99.0 99.0 99.0
YES 2 1.0 1.0 100.0
Total 193 100.0 100.0
Privacy & Confidentiality Concerns
Frequency Percent Valid Percent Cumulative Percent
Valid NO 193 100.0 100.0 100.0
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Difficult to use; Not User friendly, disturbs workflow

Frequency Percent Valid Percent Cumulative Percent
Valid NO 187 96.9 96.9 96.9
YES 6 3.1 3.1 100.0
Total 193 100.0 100.0
Lack of training
Frequency Percent Valid Percent Cumulative Percent
Valid NO 168 87.0 87.0 87.0
YES 25 13.0 13.0 100.0
Total 193 100.0 100.0
Redundant, Time consuming & Increased workload
Frequency Percent Valid Percent Cumulative Percent
Valid NO 167 86.5 86.5 86.5
YES 26 135 13.5 100.0
Total 193 100.0 100.0
POOR EHR Support and Maintenance
Frequency Percent Valid Percent Cumulative Percent
Valid NO 188 97.4 97.4 97.4
YES 5 2.6 2.6 100.0
Total 193 100.0 100.0
No EHR Installed
Frequency Percent Valid Percent Cumulative Percent
Valid NO 193 100.0 100.0 100.0

196



8

[1]

[2]
[3]

[4]

[5]
[6]

[7]

8]
[9]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

REFERENCES

K. Hiyrinen, K. Saranto, and P. Nykénen, “Definition, structure, content, use and
impacts of electronic health records: A review of the research literature,” Int. J. Med.
Inform., vol. 77, no. 5, pp. 291-304, 2008.

Kwak Yun Sik, “Intemational Standards for Building Electronic Health,” pp. 18-23,
2005.

N. Menachemi and R. G. Brooks, “Reviewing the benefits and costs of electronic
health records and associated patient safety technologies,” J. Med. Syst., vol. 30, no. 3,
pp. 159-168, 2006.

M. Thakkar and D. C. Davis, “Risks, barriers, and benefits of EHR systems: a
comparative study based on size of hospital.,” Perspect. Heal. Inf. Manag., vol. 3, p. 5,
2006.

D. Blumenthal, J. P. Glaser, and D. Ph, “he a Ith polic y r eport Information
Technology Comes to Medicine,” Health Care (Don. Mills)., pp. 2527-2534, 2007.
L. Nguyen, E. Bellucci, and L. T. Nguyen, “Electronic health records implementation:
An evaluation of information system impact and contingency factors,” Int. J. Med.
Inform., vol. 83, no. 11, pp. 779-796, 2014.

A. Boonstra and M. Broekhuis, “Barriers to the acceptance of electronic medical
records by physicians from systematic review to taxonomy and interventions,” BMC
Health Serv. Res., vol. 10, 2010.

S.J. Wang et al., “A cost-benefit analysis of electronic medical records in primary
care,” Am. J. Med., vol. 114, no. 5, pp. 397-403, 2003.

B. Holtz and S. Krein, “Understanding Nurse Perceptions of a Newly Implemented
Electronic Medical Record System,” J. Technol. Hum. Serv., vol. 29, no. 4, pp. 247—
262, 2011.

T. B. Iversen, A. D. Landmark, and A. Tjora, “The peace of paper: Patient lists as
work tools,” Int. J. Med. Inform., vol. 84, no. 1, pp. 69-75, 2015.

C. Despont-Gros, H. Mueller, and C. Lovis, “Evaluating user interactions with clinical
information systems: A model based on human-computer interaction models,” J.
Biomed. Inform., vol. 38, no. 3, pp. 244-255, 2005.

J. G. Anderson and C. E. Aydin, “Overview: Theoretical Perspectives and
Methodologies for the Evaluation of Healthcare Information Systems,” Eval. Organ.
Impact Healthc. Inf. Syst., pp. 5-29, 2006.

B. Kaplan and N. T. Shaw, “People, Organizational, and Social Issues: Evaluation as
an exemplar,” Yearb. Med. Inform., vol. 11, no. 01, pp. 91-102, 2002.

N. M. Lorenzi and R. T. Riley, “Organizational issues = change,” Int. J. Med. Inform.,
vol. 69, no. 2-3, pp. 197-203, 2003.

M. P. Gagnon, E. Orrufio, J. Asua, A. Ben Abdeljelil, and J. Emparanza, “Using a
modified technology acceptance model to evaluate healthcare professionals’ adoption
of a new telemonitoring system,” Telemed. e-Health, vol. 18, no. 1, pp. 54-59, 2012.
A. Noblin et al., “EHR implementation in a new clinic: A case study of clinician
perceptions,” J. Med. Syst., vol. 37, no. 4, 2013.

S. Rivard, L. Lapointe, and A. Kappos, “An organizational culture-based theory of
clinical information systems implementation in hospitals,” J. Assoc. Inf. Syst., vol. 12,
no. 2, pp. 123-162, 2011.

L. Lapointe and S. Rivard, “A multilevel model of resistance to information
technology implementation,” MIS Q. Manag. Inf. Syst., vol. 29, no. 3, pp. 461491,
2005.

G. Cabanac, C. Chrisment, and C. Julien, “Social Validation of Collective

197



[20]

[21]

[22]

[23]

[24]

[25]

[26]
[27]

[28]

[29]
[30]
[31]
[32]
[33]
[34]

[35]

[36]

[37]

[38]

[39]

Annotations :,” J. Am. Soc. Inf. Sci., vol. 61, no. 2, pp. 271-287, 2010.

C. A. McGinn et al., “Comparison of use groups perspectives of barriers and facilitator
to implementing EHR — a systematic review,” BMC Med, vol. 9, 2011.

C. A. McGinn et al., “Users perspectives of key factors to implementing electronic
health records in Canada: A Delphi study,” BMC Med. Inform. Decis. Mak., vol. 12,
no. 1, 2012.

D. Wills, Matthew J; El-Gayar, Omar F; Benntt, “Examining Healthcare Professionals’
Acceptance of Electronic Medical Records Using Utaut,” Issues Inf. Syst., vol. 9, no. 2,
pp. 396-401, 2008.

K. B. Shiferaw and E. A. Mehari, “Modeling predictors of acceptance and use of
electronic medical record system in a resource limited setting: Using modified
UTAUT model,” Informatics Med. Unlocked, vol. 17, no. April, p. 100182, 2019.

A. Hennington and B. D. Janz, “Information Systems and Healthcare XVI: Physician
Adoption of Electronic Medical Records: Applying the UTAUT Model in a Healthcare
Context,” Commun. Assoc. Inf. Syst., vol. 19, pp. 60-80, 2007.

M. Hospital and B. K. J. Ngcobo, ““ Knowledge , attitudes and practice of healthcare
workers on the use of Health Information Technology : A mixed method descriptive
survey among healthcare workers in Princess,” no. April, 2019.

N. Health, “Republic of Botswana National Health Policy Towards a Healthier
Botswana,” no. August, 2011.

Central Statistics Office Botswana., “Health Statistics: Stats Brief 2007-2015. Central
Statistics Office, Gaborone, Botswana.,” pp. 1-14, 2015.

O. Seitio-Kgokgwe, Y. Mashalla, E. Seloilwe, and N. Chida, “Utilization of the
District Health Information Software (DHIS) in Botswana: From paper to electronic
based system,” 2016 IST-Africa Conf. IST-Africa 2016, no. 3, pp. 1-10, 2016.

P. lyer, Estimated Resource Needs for Key Health Interventions Offered under
Botswana ’ s Essential Health Services Plan 2013 — 2017, no. August 2014. 2017.

L. Machacha, M. Kanjadza, and B. Kumari, “The Use and Adoption of HIS and EMR
in Botswana,” pp. 164-167, 2017.

Maitlamo, “Maitlamo Botswana ’ s National ICT Policy,” no. December, pp. 1-60,
2004.

T. Khama, “An Assessment of the Integrated Patient Management System of the
Ministry of Health: A case study of Princess Marina hospital,” pp. 6-12, 2017.

T. Ramooki, “Botswana to launch patient portal,” Botswana Daily News, Gaborone,
07-Sep-2016.

K. M. Cresswell and A. Sheikh, Inpatient Clinical Information Systems. Elsevier Inc.,
2017.

S. P. Sood et al., “Electronic medical records: A review comparing the challenges in
developed and developing countries,” Proc. Annu. Hawaii Int. Conf. Syst. Sci., pp. 1-
10, 2008.

O. Seitio-Kgokgwe, R. D. Gauld, P. C. Hill, and P. Barnett, “Development of the
National Health Information Systems in Botswana: Pitfalls, prospects and lessons,”
Online J. Public Health Inform., vol. 7, no. 2, pp. 1-19, 2015.

J. H. Ledikwe et al., “Improving the quality of health information: A qualitative
assessment of data management and reporting systems in Botswana,” Heal. Res. Policy
Syst., vol. 12, no. 1, pp. 1-10, 2014.

Ministry of Health, “Integrated Health Service Plan: A Strategy for Changing the
Health Sector for a Healthy Botswana 2010-2020,” no. November, p. Available from :
http://www.moh.gov.bw/Publication, 2010.

U. Nations and P. Fund, “Srhr and hiv linkages indicator baseline survey report

198



[40]

[41]

[42]
[43]
[44]

[45]

[46]
[47]
[48]
[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]
[57]

[58]

february 2016,” no. February, 2016.

P. M. Gollwitzer, “Goal Achievement: The Role of Intentions,” Eur. Rev. Soc.
Psychol., vol. 4, no. 1, pp. 141-185, 1993.

M. P. Zanna, J. M. Olson, and R. H. Fazio, “Attitude-behavior consistency: An
individual difference perspective,” J. Pers. Soc. Psychol., vol. 38, no. 3, pp. 432—440,
1980.

I. Ajzen, C. Timko, and J. B. White, “Self-Monitoring and the Attitude-Behavior
Relation,” vol. 42, no. 3, pp. 426435, 1982.

K. Lewin, “Intention, Will and Need,” in Organization and pathology of Thought,
New York: Columbia University Press, 1951, pp. 95-153.

L. Sommer, “The Theory Of Planned Behaviour And The Impact Of Past Behaviour,”
Int. Bus. Econ. Res. J., vol. 10, no. 1, pp. 91-110, 2011.

G. Godin and M. Conner, “Intention-behavior Relationship Based on Epidemiology
Indices: An Application to Physical Activity.” Laval University., Quebec, Canada, pp.
180-182, 2008.

M. P. Eccles et al., “Do self- reported intentions predict clinicians’ behaviour: A
systematic review,” Implement. Sci., vol. 1, no. 1, 2006.

R. J. Hill, M. Fishbein, and I. Ajzen, “Belief, Attitude, Intention and Behavior: An
Introduction to Theory and Research.,” Contemp. Sociol., vol. 6, no. 2, p. 244, 1977.
M. Fishbein and I. Ajzen, Predicting Changing Behavior and Predicting Behavior.
New York: Taylor and Francis Group, 2009.

J. D. Fisher, J. D. Fisher, and W. A. Fisher, “Changing AIDS - Risk Behavior
Changing AIDS-Risk Behavior,” 1992.

R. Sharifian, F. Askarian, M. Nematolahi, and P. Farhadi, “Factors influencing nurses’
acceptance of hospital information systems in Iran: application of the Unified Theory
of Acceptance and Use of Technology,” Heal. Inf. Manag. J., vol. 43, no. 3, pp. 23-28,
2014.

E. Maillet, L. Mathieu, and C. Sicotte, “Modeling factors explaining the acceptance,
actual use and satisfaction of nurses using an Electronic Patient Record in acute care
settings: An extension of the UTAUT,” Int. J. Med. Inform., vol. 84, no. 1, pp. 36-47,
2015.

N. D. Oye, N. A.Iahad, and N. Ab.Rabin, “Behavioral intention to accept and use ICT
in public university : integrating quantitative and qualitative data,” J. Emerg. Trends
Comput. Inf. Sci., vol. 3, no. 6, pp. 957-969, 2012.

J. L. Hsiao and R. F. Chen, “Critical factors influencing physicians’ intention to use
computerized clinical practice guidelines: An integrative model of activity theory and
the technology acceptance model,” BMC Med. Inform. Decis. Mak., vol. 16, no. 1, pp.
1-15, 2016.

S. Y. Hung, J. C. A. Tsai, and C. C. Chuang, “Investigating primary health care
nurses’ intention to use information technology: An empirical study in Taiwan,” Decis.
Support Syst., vol. 57, no. 1, pp. 331-342, 2014.

M. Khalifa, “Barriers to health information systems and electronic medical records
implementation a field study of Saudi Arabian hospitals,” Procedia Comput. Sci., vol.
21, pp. 335-342, 2013.

and D. M. Y. Adam Moser, Kevin Range, “%:[K ) ZENIH Public Access,” Bone,

vol. 23, no. 1, pp. 1-7, 2008.

T. Van Houwelingen, “Telehealth competence in nursing - Enhancing Skills and
Practice in providing care remotely,” p. 247, 2018.

P.Y. Yen and S. Bakken, “Review of health information technology usability study
methodologies,” J. Am. Med. Informatics Assoc., vol. 19, no. 3, pp. 413-422, 2012.

199



[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]
[68]
[69]

[70]

[71]

[72]

[73]

[74]
[75]

[76]

P. Y. K. Chau and P. J. Hu, “Examining a model of information technology acceptance
by individual professionals: An exploratory study,” J. Manag. Inf. Syst., vol. 18, no. 4,
pp. 191-229, 2002.

J. Asua, E. Orrufio, E. Reviriego, and M. P. Gagnon, “Healthcare professional
acceptance of telemonitoring for chronic care patients in primary care,” BMC Med.
Inform. Decis. Mak., vol. 12, no. 1, 2012.

I. L. Wu, J. Y. Li, and C. Y. Fu, “The adoption of mobile healthcare by hospital’s
professionals: An integrative perspective,” Decis. Support Syst., vol. 51, no. 3, pp.
587-596, 2011.

J. Li, A. Talaei-Khoei, H. Seale, P. Ray, and C. R. Maclntyre, “Health care provider
adoption of ehealth: Systematic literature review,” J. Med. Internet Res., vol. 15, no. 4,
2013.

P. Sugarhood, J. Wherton, R. Procter, S. Hinder, and T. Greenhalgh, “Technology as
system innovation: A key informant interview study of the application of the diffusion
of innovation model to telecare,” Disabil. Rehabil. Assist. Technol., vol. 9, no. 1, pp.
79-87, 2014.

B. Kijsanayotin, S. Pannarunothai, and S. M. Speedie, “Factors influencing health
information technology adoption in Thailand’s community health centers: Applying
the UTAUT model,” Int. J. Med. Inform., vol. 78, no. 6, pp. 404416, 2009.

P. Ifinedo, “The moderating effects of demographic and individual characteristicson
nurses’ acceptance of information systems: A canadian study,” Int. J. Med. Inform.,
vol. 87, pp. 27-35, 2016.

0. C. Otieno, S. Liyala, B. C. Odongo, S. Abeka, and S. Ogara, “Validation of
Extended Theory of Reasoned Action to Predict Mobile Phone Money Usage,” World
J. Comput. Appl. Technol., vol. 6, no. 1, pp. 1-13, 2018.

V. Venkatesh and H. Bala, “Technology Acceptance Model 3 and a Research Agenda
on Interventions,” vol. 39, no. 2, pp. 273-315, 2008.

V. Venkatesh, M. G. Morris, G. B. Davis, and F. D. Davis, “User Acceptance of
Information Technology: Toward a Unified View,” vol. 27, no. 3, pp. 425-478, 2003.
M. P. Gagnon et al., “Electronic health record acceptance by physicians: Testing an
integrated theoretical model,” J. Biomed. Inform., vol. 48, pp. 17-27, 2014.

P. A. Fygenson and P. and Mendel, “Understanding and Predicting Electronic
Commerce Adoption: An Extension of the Theory of Planned Behavior,” MIS Q., vol.
30, no. 1, pp. 115-143, 2019.

I. Ajzen, “The theory of planned behavior. Organizational Behavior and Human
Decision Processes,” J Organ. Behav. Hum. Decis. Process. 50, 179-211 (1991, vol.
72, no. 2, pp. 322-332, 1991.

D. C.F. Lai, I. K. W. Lai, and E. Jordan, “An extended utaut model for the study of
negative user adoption behaviours of mobile commerce,” Proc. Int. Conf. Electron.
Bus., pp. 720-728, 2009.

V. Venkatesh and F. D. Davis, “Studies Linked references are available on JSTOR for
this article : A Theoretical Extension of the Technology Acceptance Model : Four
Longitudinal Field Studies,” Manage. Sci., vol. 46, no. 2, pp. 186204, 2000.

P. Lai, “the Literature Review of Technology Adoption Models and Theories for the
Novelty Technology,” J. Inf. Syst. Technol. Manag., vol. 14, no. 1, pp. 21-38, 2017.
A. Health et al., Speaking of health: assessing health communication strategies for
diverse populations, vol. 40, no. 11. 2003.

P.J. Hu, P. Y. K. Chau, O. R. Liu Sheng, and K. Y. Tam, “Examining the Technology
Acceptance Model Using Physician Acceptance of Telemedicine Technology,” J.
Manag. Inf. Syst., vol. 16, no. 2, pp. 91-112, 1999.

200



[77]
[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]
[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

“Fred 1980 TAM,” 1985.

A. Hussain, E. O. C. Mkpojiogu, and M. M. Yusof, “Perceived usefulness, perceived
ease of use, and perceived enjoyment as drivers for the user acceptance of interactive
mobile maps,” AIP Conf. Proc., vol. 1761, no. October 2017, 2016.

C. Bush, “Cultural Reflections on American Linguists from Whitney to Sapir,” J. Am.
Stud., vol. 22, no. 2, pp. 185-212, 1988.

R. Fayad and D. Paper, “The Technology Acceptance Model E-Commerce Extension:
A Conceptual Framework,” Procedia Econ. Financ., vol. 26, no. 961, pp. 1000-1006,
2015.

A. A. Hamid, F. Z. A. Razak, A. A. Bakar, and W. S. W. Abdullah, “The Effects of
Perceived Usefulness and Perceived Ease of Use on Continuance Intention to Use E-
Government,” Procedia Econ. Financ., vol. 35, no. October 2015, pp. 644-649, 2016.
F. D. Davis, “Perceived usefulness, perceived ease of use, and user acceptance of
information technology,” MIS Q. Manag. Inf. Syst., vol. 13, no. 3, pp. 319-339, 1989.
V. Venkatesh, “Determinants of Perceived Ease of Use: Integrating Control, Intrinsic
Motivation, and Emotion into the Technology Acceptance Model,” Cognitiva, vol. 16,
no. 1, pp. 3-11, 2000.

K. Mathieson, “Predicting User Intentions : Comparing the Technology Acceptance
Model with the Theory of Planned Behavior Author ( s ): Kieran Mathieson Published
by : INFORMS Stable URL : http://www.jstor.org/stable/23010882 REFERENCES
Linked references are available o,” Inf. Syst. Res., vol. 2, no. 3, pp. 173-191, 1991.

P. A. Todd, “Understanding Information Technology Usage : A Test of Competing
Models Author ('s): Shirley Taylor and Peter A . Todd Reviewed work (s ): Published
by : INFORMS Stable URL : http://www.jstor.org/stable/23011007 . Understanding
Models Usage :,” vol. 6, no. 2, pp. 144-176, 2012.

J. Hartwick and H. Barki, “Explaining the role of user participation in information
system use,” Manage. Sci., vol. 40, no. 4, pp. 440-465, 1994,

H. C. Kelman, “Compliance, identification, and internalization three processes of
attitude change,” J. Conflict Resolut., vol. 2, no. 1, pp. 51-60, 1958.

W. Jackson, R. Perkins, and W. Jackson, “Linked references are available on JSTOR
for this article : Television for Deaf Learners : A Utilization Quandary,” vol. 119, no.
5, pp. 537-548, 2019.

G. C. Moore, I. Benbasat, S. Information, N. September, and G. C. Moore,
“Development of an Instrument to Measure the Perceptions of Adopting an
Information Technology Innovation Stable URL :
http://www.jstor.org/stable/23010883 Linked references are available on JSTOR for
this article : of an Instrument to Measure the Percepti,” Inf. Syst. Res., vol. 2, no. 3, pp.
192-222, 1991.

R. Agarwal and J. Prasad, “The Role of Innovation Characteristics and Perceived
Voluntariness in the Acceptance of Information Technologies,” Decis. Sci., vol. 28, no.
3, pp. 557-582, 1997.

J. Doll and 1. Ajzen, “Accessibility and Stability of Predictors in the Theory of Planned
Behavior,” J. Pers. Soc. Psychol., vol. 63, no. 5, pp. 754-765, 1992.

R. H. Fazio and M. P. Zanna, “Direct Experience and Attitude Behavior Consistency
in Advances in Experimental Social Psychology,” Adv. Exp. Soc. Psychol., vol. 14, no.
January 1981, pp. 161-202, 1981.

D. Kieras, “An approach to the formal analysis of user complexityt,” pp. 365-394,
1985.

K. M. S. Faqih and M. 1. R. M. Jaradat, “Assessing the moderating effect of gender
differences and individualism-collectivism at individual-level on the adoption of

201



[95]

[96]

[97]

[98]
[99]

[100]

[101]
[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

mobile commerce technology: TAM3 perspective,” J. Retail. Consum. Serv., vol. 22,
pp. 37-52, 2015.

P. L. Phua, S. L. Wong, and R. Abu, “Factors Influencing the Behavioural Intention to
use the Internet as a Teaching-Learning Tool in Home Economics,” Procedia - Soc.
Behav. Sci., vol. 59, pp. 180-187, 2012.

A. Tarhini, K. Hone, and X. Liu, “Extending the TAM model to empirically
investigate the students’ behavioural intention to use e-learning in developing
countries,” Proc. 2013 Sci. Inf. Conf. SAI 2013, pp. 732-737, 2013.

A. ALOMARY and J. WOOLLARD, “HOW IS TECHNOLOGY ACCEPTED BY
USERS? A REVIEW OF TECHNOLOGY ACCEPTANCE MODELS AND
THEORIES,” Arch. Dermatol., vol. 110, no. 3, pp. 463-464, 2015.

N. Kripanont, “Examining a Technology Acceptance Model of Internet Usage by
Academics within Thai Business Schools,” 2007.

J. Aisbett and A. J. Rodrigues, “Strengthening the Role of ICT in Development
Editors,” vol. IV, 2008.

Y. K. Dwivedi, N. P. Rana, H. Chen, and M. D. Williams, “A meta-analysis of the
unified theory of acceptance and use of technology (UTAUT),” IFIP Adv. Inf.
Commun. Technol., vol. 366, pp. 155-170, 2011.

S. Taylor and P. Todd, “Assessing IT usage: The role of prior experience,” MIS Q.
Manag. Inf. Syst., vol. 19, no. 4, pp. 561-568, 1995.

D. R. Compeau and C. A. Higgins, “Computer self-efficacy: Development of a
measure and initial test,” MIS Q. Manag. Inf. Syst., vol. 19, no. 2, pp. 189-210, 1995.
D. J. Bem and A. Allen, “On predicting some of the people some of the time: The
search for cross-situational consistencies in behavior,” Psychol. Rev., vol. 81, no. 6,
pp. 506-520, 1974.

J. T. Spence, “Comment on Lubinski, Tellegen, and Butcher’s ‘Masculinity,
femininity, and androgyny viewed and assessed as distinct concepts.,”” J. Pers. Soc.
Psychol., vol. 44, no. 2, pp. 440446, 1983.

M. J. Armstrong, “Older Women ’ s Organization of Friendship Support Networks :
An African American-White American Comparison Older Women ’ s Organization of
Friendship Support Networks : An African American-White American Comparison,”
vol. 2841, no. April 2013, pp. 37-41, 2008.

M. Science, “User Acceptance of Computer Technology : A Comparison of Two
Theoretical Models Author (s): Fred D . Davis , Richard P . Bagozzi and Paul R .
Warshaw Published by : INFORMS Stable URL :
https://www.jstor.org/stable/2632151 REFERENCES Linked references a,” vol. 35,
no. 8, pp. 982-1003, 2019.

R. L. Thompson, C. A. Higgins, and J. M. Howell, “Personal computing: Toward a
conceptual model of utilization,” MIS Q. Manag. Inf. Syst., vol. 15, no. 1, pp. 125-142,
1991.

C. R. Ploufte, J. S. Hulland, and M. Vandenbosch, “Research Report: Richness Versus
Parsimony in Modeling Technology Adoption Decisions - Understanding Merchant
Adoption of a Smart Card-Based Payment System,” Inf. Syst. Res., vol. 12, no. 2, pp.
208-222, 2001.

G. C. Moore and I. Benbasat, “Integrating Diffusion of Innovations and Theory of
Reasoned Action models to predict utilization of information technology by end-users
BT - Diffusion and Adoption of Information Technology: Proceedings of the first IFIP
WG 8.6 working conference on the d,” Diffus. Adopt. Inf. Technol., pp. 132-146,
1996.

M. G. Morris, “Why Don ’ T Men Ever Stop To Ask for Directions ? Gender , Social

202



Influence , and Their Role in Technology and Usage Behaviorl,” MIS Quaterly, vol.
24, no. 1, pp. 115-139, 2009.

[111] V. Venkatesh, M. G. Morris, and P. L. Ackerman, “A Longitudinal Field Investigation
of Gender Differences in Individual Technology Adoption Decision-Making
Processes,” Organ. Behav. Hum. Decis. Process., vol. 83, no. 1, pp. 33-60, 2000.

[112] S. R. Rhodes, “Age-related differences in work attitudes and behavior: A review and
conceptual analysis,” Psychol. Bull., vol. 93, no. 2, pp. 328-367, 1983.

[113] M. G. MORRIS and V. VENKATESH, “Age Differences in Technology Adoption
Decisions: Implications for a Changing Work Force,” Pers. Psychol., vol. 53, no. 2,
pp. 375-403, 2000.

[114] F. Bergeron, S. Rivard, and L. De Serre, “Investigating the Support Role of the
Information Center,” MIS Q., vol. 14, no. 3, pp. 247-260, 1990.

[115] B. Tilahun and F. Fritz, “Modeling antecedents of electronic medical record system
implementation success in low-resource setting hospitals Healthcare Information
Systems,” BMC Med. Inform. Decis. Mak., vol. 15, no. 1, pp. 1-9, 2015.

[116] R. Hoque and G. Sorwar, “Understanding factors influencing the adoption of mHealth
by the elderly: An extension of the UTAUT model,” Int. J. Med. Inform., vol. 101, no.
September 2015, pp. 75-84, 2017.

[117] T. Mengesha, “Electronic solutions for ethiopian health sector,” p. 48, 2011.

[118] S. Dewan, D. Ganley, K. L. Kraemer, and K. L. Kraemer, “Complementarities in the
Diffusion of Personal Computers and the Internet : Implications for the Global Digital
Divide Complementarities in the Diffusion of Person Computers and the Internet :
Implications for the Global Digital Divide,” Pubsonline.Informs.Org, vol. 21, no. 4,
pp. 925-940, 2019.

[119] R. Ward, “The application of technology acceptance and diffusion of innovation
models in healthcare informatics,” Heal. Policy Technol., vol. 2, no. 4, pp. 222-228,
2013.

[120] R.J. Korda, M. S. Clements, and J. Dixon, “Socioeconomic inequalities in the
diffusion of health technology: Uptake of coronary procedures as an example,” Soc.
Sci. Med., vol. 72, no. 2, pp. 224-229, 2011.

[121] Y. Varabyova, C. R. Blankart, A. L. Greer, and J. Schreyogg, “The determinants of
medical technology adoption in different decisional systems: A systematic literature
review,” Health Policy (New. York)., vol. 121, no. 3, pp. 230-242, 2017.

[122] M. D. Gebremichael and J. W. Jackson, “Bridging the gap in Sub-Saharan Africa: A
holistic look at information poverty and the region’s digital divide,” Gov. Inf. Q., vol.
23, no. 2, pp. 267-280, 2006.

[123] G. Kebede, “The information needs of end-users of Sub-Saharan Africa in the digital
information environment,” Int. Inf. Libr. Rev., vol. 36, no. 3, pp. 273-279, 2004.

[124] B. Oyelaran-Oyeyinka and K. Lal, “Internet diffusion in sub-Saharan Africa: A cross-
country analysis,” Telecomm. Policy, vol. 29, no. 7, pp. 507-527, 2005.

[125] H. Liang, Y. Xue, W. Ke, and K. K. Wei, “Understanding the influence of team
climate on it use,” J. Assoc. Inf. Syst., vol. 11, no. 8, pp. 414-432, 2010.

[126] D. L. Hoffman and T. P. Novak, “Bridging the racial divide on the internet,” Science
(80-.)., vol. 280, no. 5362, pp. 390-391, 1998.

[127] S. Ibrahim, “Registered Nurses ’ Intention To Use Electronic Documentation Systems :
A Mixed Methods Study,” no. April, 2019.

[128] S. Krueklai, S. Kiattisin, and A. Leelasantitham, “Analysis of factor affecting in
unified theory of acceptance and use of technology ( UTAUT ) e-healthcare of
government hospitals in,” Int. Conf. Inf. Soc. Sci. Int. Symp. Mark. Logist. Bus., pp.
443-451, 2013.

203



[129] N. Phichitchaisopa and T. Naenna, “Factors affecting the adoption of healthcare
information technology,” EXCLI J., vol. 12, pp. 413-436, 2013.

[130] P. Ifinedo, “Technology acceptance by health professionals in Canada: An analysis
with a modified UTAUT model,” Proc. Annu. Hawaii Int. Conf. Syst. Sci., pp. 2937—
2946, 2012.

[131] Y. Kim and K. Crowston, “Technology adoption and use theory review for studying
scientists’ continued use of cyber-infrastructure,” Proc. ASIST Annu. Meet., vol. 48,
2011.

[132] M. B. Alazzam, A. S. H. Basari, A. S. Sibghatullah, M. Doheir, O. M. A. Enaizan, and
A. H. K. Mamra, “EHRS acceptance in Jordan hospitals by UTAUT2 model:
Preliminary result,” J. Theor. Appl. Inf. Technol., vol. 78, no. 3, pp. 473-482, 2015.

[133] A. Kupfer, S. Schéb, L. Ableitner, and V. Tiefenbeck, “Technology adoption vs.
continuous usage intention: Do decision criteria change when using a technology?,”
AMCIS 2016 Surfing IT Innov. Wave - 22nd Am. Conf. Inf. Syst., no. August, 2016.

[134] V. Venkatesh, J. Y. L. Thong, and X. Xu, “CONSUMER ACCEPTANCE AND USE
OF INFORMATION TECHNOLOGY: EXTENDING THE UNIFIED THEORY OF
ACCEPTANCE AND USE OF TECHNOLOGY1,” MIS Q., vol. 36, no. 1, pp. 157—
178, 2012.

[135] M. B. Alazzam, A. S. H. Basari, A. S. Sibghatullah, Y. M. Ibrahim, M. R. Ramli, and
M. H. Naim, “Trust in stored data in EHRs acceptance of medical staff: Using
UTAUT2,” Int. J. Appl. Eng. Res., vol. 11, no. 4, pp. 2737-2748, 2016.

[136] I. Ajzen and M. Fishbein, “Understanding attitudes and predicting social behaviour,”
1980.

[137] V. Venkatesh, F. D. Davis, V. Venkatesh, and F. D. Davis, “Studies Linked references
are available on JSTOR for this article : A Theoretical Extension of the Technology
Acceptance Model : Four Longitudinal Field Studies,” vol. 46, no. 2, pp. 186204,
2016.

[138] V. Venkatesh, M. G. Morris, G. B. Davis, and F. D. Davis, “User Acceptance of
Information Technology: Toward a Unified View,” Quarterly, vol. 27, no. 3, pp. 425-
478, 2003.

[139] G. Godin, A. Bélanger-Gravel, M. Eccles, and J. Grimshaw, “Healthcare
professionals’ intentions and behaviours: A systematic review of studies based on
social cognitive theories,” Implement. Sci., vol. 3, no. 1, pp. 1-12, 2008.

[140] R. J. Holden, “Social and personal normative influences on healthcare professionals to
use information technology: Towards a more robust social ergonomics,” Theor. Issues
Ergon. Sci., vol. 13, no. 5, pp. 546-569, 2012.

[141] S.Kim, K. H. Lee, H. Hwang, and S. Yoo, “Analysis of the factors influencing
healthcare professionals’ adoption of mobile electronic medical record (EMR) using
the unified theory of acceptance and use of technology (UTAUT) in a tertiary
hospital,” BMC Med. Inform. Decis. Mak., vol. 16, no. 1, pp. 1-12, 2016.

[142] G. A. Wildenbos, “Facilitators and barriers of electronic health record patient portal
adoption by older adults: a literature study,” Stud. Health Technol. Inform., 2017.

[143] T. Christensen, A. Faxvaag, H. Lerum, and A. Grimsmo, “Norwegians GPs’ use of
electronic patient record systems,” Int. J. Med. Inform., vol. 78, no. 12, pp. 808-814,
2009.

[144] P.J. Edwards, K. P. Moloney, J. A. Jacko, and F. Sainfort, “Evaluating usability of a
commercial electronic health record: A case study,” Int. J. Hum. Comput. Stud., vol.
66, no. 10, pp. 718-728, 2008.

[145] H. Hypponen, J. Reponen, T. Ladveri, and J. Kaipio, “User experiences with different
regional health information exchange systems in Finland,” Int. J. Med. Inform., vol.

204



[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

83, no. 1, pp. 1-18, 2014.

H. Robabi and A. Arbabisarjou, “Computer literacy among students of Zahedan
University of Medical Sciences,” Glob. J. Health Sci., vol. 7, no. 4, pp. 136-142, 2015.
H. S. F. Fraser, P. Biondich, D. Moodley, S. Choi, B. W. Mamlin, and P. Szolovits,
“Implementing electronic medical record systems in developing countries,” Inform.
Prim. Care, vol. 13, no. 2, pp. 83-95, 2005.

M. Al Farsi and D. J. West, “Use of electronic medical records in Oman and physician
satisfaction,” J. Med. Syst., vol. 30, no. 1, pp. 17-22, 2006.

G. Pareé et al., “Barriers to organizational adoption of EMR systems in family
physician practices: A mixed-methods study in Canada,” Int. J. Med. Inform., vol. 83,
no. 8, pp. 548-558, 2014.

M. G. Morris, V. Venkatesh, and P. L. Ackerman, “Gender and age differences in
employee decisions about new technology: An extension to the theory of planned
behavior,” IEEE Trans. Eng. Manag., vol. 52, no. 1, pp. 69-84, 2005.

V. Venkatesh and F. D. Davis, “A model of the antecedents of perceived ease of use:
Development and test,” Decis. Sci., vol. 27, no. 3, pp. 451-481, 1996.

C.-P. Lin and B. Anol, “Learning online social support: an investigation of network
information technology based on UTAUT,” CyberPsychology Behav., vol. 11, no. 3,
pp. 268-272, 2008.

P. A. Nuq and B. Aubert, “Towards a better understanding of the intention to use
ehealth services by medical professionals: The case of developing countries,” Int. J.
Healthc. Manag., vol. 6, no. 4, pp. 217-236, 2013.

A. Garavand, M. Samadbeik, M. Kafashi, and S. Abhari, “Acceptance of Health
Information Technologies, Acceptance of Mobile Health: A Review Article,” Econ. J.,
vol. 118, no. 526, pp. F126-F128, 2017.

WHO, “Framework and Standards for Country Health Information Systems,” World
Health, vol. 2nd Editio, no. January, p. 72, 2012.

T. Garrido et al., “Making the business case for hospital information systems--a Kaiser
Permanente investment decision,” J. Health Care Finance, vol. 31, no. 2, pp. 16-25,
2004.

F. Blavin, C. Ramos, A. Shah, and K. Devers, “Lessons from the Literature on
Electronic Health Record Implementation,” pp. 202223, 2013.

J. E. Stevenson, G. C. Nilsson, G. I. Petersson, and P. E. Johansson, “Nurses’
experience of using electronic patient records in everyday practice in acute/inpatient
ward settings: A literature review,” Health Informatics J., vol. 16, no. 1, pp. 63-72,
2010.

P. R. DeLucia, T. E. Ott, and P. A. Palmieri, “Performance in Nursing,” Rev. Hum.
Factors Ergon., vol. 5, no. 1, pp. 1-40, 2009.

N. N. Mchunu, “Adequacy of healthcare information systems to support data quality in
the public healthcare sector , in the Western Cape , South Africa by Nokubalela
Ntombiyethu Mchunu Thesis submitted in fulfilment of the requirements for the
degree Master of Technology,” no. August, pp. 1-113, 2013.

M. S. RAHMAN, “UNDERSTANDING FACTORS INFLUENCING INTENTION
TO USE ELECTRONIC HEALTH RECORDS (EHRs): AN INTEGRATION OF
MULTIPLE THEORETICAL PERSPECTIVES,” THE UNIVERSITY OF TEXAS
AT SAN ANTONIO, 2015.

C. M. DesRoches et al., “Electronic Health Records in Ambulatory Care — A
National Survey of Physicians,” N. Engl. J. Med., vol. 359, no. 1, pp. 50-60, 2008.

C. M. DesRoches, C. Worzala, M. S. Joshi, P. D. Kralovec, and A. K. Jha, “Small,
nonteaching, and rural hospitals continue to be slow in adopting electronic health

205



record systems,” Health Aff., vol. 31, no. 5, pp. 1092-1099, 2012.

[164] V. D. Love, “Improving electronic health record adoption among rural health-care
workers: A correlational study.,” Diss. Abstr. Int. Sect. A Humanit. Soc. Sci., vol. 77,
no. 3-A(E), p. No-Specified, 2016.

[165] J. W. Creswell, Research design: qualitative, quantitative, and mixed methods
approaches, 4th Editio. Califonia 91320: SAGE Publications Inc, 2014.

[166] A. Mather, “Nurses’ Experiences of using Electronic Health Records in a Public
Health Care Facility: Middle East, Qatar,” no. April, 2019.

[167] S. K. Burns, N. & Grove, Understanding nursing research. Building an evidence-
based practice., 5th Editio. USA: Elsevier Inc.: Saunders Elsevier, 2007, 2011.

[168] T. F. Kummer, K. Schéifer, and N. Todorova, “Acceptance of hospital nurses toward
sensor-based medication systems: A questionnaire survey,” Int. J. Nurs. Stud., vol. 50,
no. 4, pp. 508-517, 2013.

[169] K. M. Song, L., Park, B., & Oh, “Analysis of the technology acceptance model in
examining hospital nurses’ behavioural intentions toward the use of bar code
medication dministration.,” pp. 157-165., 2015.

[170] I C. Lin, C. Lin, C. L. Hsu, J. Roan, J. S. Yeh, and Y. H. Cheng, “The usage behavior
and intention stability of nurses: An empirical study of a nursing information system,”
J. Nurs. Res., vol. 24, no. 1, pp. 48-57, 2016.

[171] “ELECTRONIC HEALTH RECORDS : OVERCOMING OBSTACLES TO
IMPROVE ACCEPTANCE AND UTILIZATION FOR MENTAL HEALTH
CLINICIANS by Stephen A . Odom KERRY GROHMAN , PhD , Faculty Mentor and
Chair DEBORAH GANGLUFF , PhD , Committee Member LYNN HACKSTAFF ,
PhD , Committ,” no. December, 2016.

[172] Y. Xue, H. Liang, V. Mbarika, R. Hauser, P. Schwager, and M. Kassa Getahun,
“Investigating the resistance to telemedicine in Ethiopia,” Int. J. Med. Inform., vol. 84,
no. 8, pp. 537-547, 2015.

[173] S. Ryu, “Telemedicine: Opportunities and Developments in Member States: Report on
the Second Global Survey on eHealth 2009 (Global Observatory for eHealth Series,
Volume 2),” Healthc. Inform. Res., vol. 18, no. 2, p. 153, 2012.

[174] C. Barchielli, C. Marullo, M. Bonciani, and M. Vainieri, “Nurses and the acceptance
of innovations in technology-intensive contexts: the need for tailored management
strategies,” BMC Health Serv. Res., vol. 21, no. 1, p. 639, 2021.

[175] S. Z.Khan, Z. Shahid, K. Hedstrom, and A. Andersson, “Hopes and fears in
implementation of electronic health records in Bangladesh,” Electron. J. Inf. Syst. Dev.
Ctries., vol. 54, no. 1, pp. 1-18, 2012.

[176] S.N. Khalifehsoltani and M. R. Gerami, “E-health challenges, opportunities and
experiences of developing countries,” IC4E 2010 - 2010 Int. Conf. e-Education, e-
Business, e-Management e-Learning, pp. 264-268, 2010.

[177] G. Fitzgerald, L. Piris, and A. Serrano, “Identification of benefits and barriers for the
adoption of e-health information systems using a socio-technical approach,” Proc. Int.
Conf. Inf. Technol. Interfaces, ITI, pp. 601-606, 2008.

[178] H. C. Kimaro and J. L. Nhampossa, “Analyzing the problem of unsustainable health
information systems in less-developed economies: Case studies from Tanzania and
Mozambique,” Inf. Technol. Dev., vol. 11, no. 3, pp. 273-298, 2005.

[179] S. Sahay and G. Walsham, “Scaling of health information systems in India: Challenges
and approaches,” Inf. Technol. Dev., vol. 12, no. 3, pp. 185-200, 2006.

[180] E. P. Bazile, “Electronic Medical Records (EMR): An Empirical Testing of Factors
Contributing to Healthcare Professionals’ Resistance to Use EMR Systems,” ProQuest
Diss. Theses, no. 964, p. 186, 2016.

206



[181] S.J. Czaja, N. Charness, A. D. Fisk, C. Hertzog, and W. A. Rogers, “NIH Public
Access,” vol. 21, no. 2, pp. 333-352, 2006.

[182] B. Aldosari, S. Al-Mansour, H. Aldosari, and A. Alanazi, “Assessment of factors
influencing nurses acceptance of electronic medical record in a Saudi Arabia hospital,”
Informatics Med. Unlocked, vol. 10, no. December 2017, pp. 82-88, 2018.

[183] M. Abdekhoda, M. Ahmadi, M. Gohari, and A. Noruzi, “The effects of organizational
contextual factors on physicians’ attitude toward adoption of Electronic Medical
Records,” J. Biomed. Inform., vol. 53, pp. 174-179, 2015.

[184] L. Lapointe and S. Rivard, “A multilevel model of resistance to information
technology implementation,” MIS Q. Manag. Inf. Syst., vol. 29, no. 3, pp. 461491,
2005.

[185] M. K. Kipturgo, L. W. Kivuti-Bitok, A. K. Karani, and M. M. Muiva, “Attitudes of
nursing staff towards computerisation: A case of two hospitals in Nairobi, Kenya,”
BMC Med. Inform. Decis. Mak., vol. 14, no. 1, 2014.

[186] W. Munyoka and M. Maharaj, “The effect of UTAUT2 moderator factors on citizens’
intention to adopt e-government: The case of two SADC countries,” Probl. Perspect.
Manag., vol. 15, no. 1, pp. 115-123, 2017.

[187] D. Leblanc, G., Gagnon, M. P., & Sanderson, “Determinants of primary case nurses’
intention to adopt an electronic health record in their clinical practice.,” CIN, pp. 51,
22-27, 2012.

[188] S. Diinnebeil, A. Sunyaev, 1. Blohm, J. M. Leimeister, and H. Krcmar, “Determinants
of physicians’ technology acceptance for e-health in ambulatory care,” Int. J. Med.
Inform., vol. 81, no. 11, pp. 746-760, 2012.

[189] A. Bhattacherjee and N. Hikmet, “Physicians’ resistance toward healthcare
information technology: A theoretical model and empirical test,” Eur. J. Inf. Syst., vol.
16, no. 6, pp. 725-737, 2007.

[190] L. Colligan, H. W. W. Potts, C. T. Finn, and R. A. Sinkin, “Cognitive workload
changes for nurses transitioning from a legacy system with paper documentation to a
commercial electronic health record,” Int. J. Med. Inform., vol. 84, no. 7, pp. 469-476,
2015.

[191] K. J. Garland and J. M. Noyes, “Computer experience: A poor predictor of computer
attitudes,” Comput. Human Behav., vol. 20, no. 6, pp. 823-840, 2004.

[192] A. Burton-Jones and G. S. Hubona, “The mediation of external variables in the
technology acceptance model,” Inf. Manag., vol. 43, no. 6, pp. 706717, 2006.

[193] K. Mathieson, E. Peacock, and W. W. Chin, “Extending the Technology Acceptance
Model: The Influence of Perceived User Resources,” Data Base Adv. Inf. Syst., vol. 32,
no. 3, pp. 86-112, 2001.

[194] M. K. Singley and J. R. Anderson, “The transfer of text-editing skill,” Int. J. Man.
Mach. Stud., vol. 22, no. 4, pp. 403-423, 1985.

[195] D. E. Egan and L. M. Gomez, “Assaying, isolating, and accommodating individual
differences in learning a complex skill,” Individ. Differ. Cogn., vol. 2, pp. 174-217,
1985.

[196] F. A. Costa and M. H. M. H. Peralta, “Primary Teachers’ Competence and Confidence
Level Regarding the Use of ICT,” Proc. World Conf. Educ. Multimedia, Hypermedia
Telecommun., no. 3, pp. 46-52, 2006.

[197] A.E. Bennani and R. Oumlil, “IT acceptance by nurses in morocco: Application of a
modified unified theory of acceptance and use of technology,” Innov. Vis. 2020
Sustain. growth, Entrep. Econ. Dev. - Proc. 19th Int. Bus. Inf. Manag. Assoc. Conf.,
vol. 2, pp. 697-705, 2012.

[198] G. Strudwick, “Predicting Nurses’ Use of Healthcare Technology Using the

207



[199]

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]
[210]
[211]

[212]

[213]

[214]

[215]

[216]

Technology Acceptance Model: An Integrative Review,” CIN - Comput. Informatics
Nurs., vol. 33, no. 5, pp. 189-198, 2015.

M. H. Chung, C. H. Ho, and H. C. Wen, “Predicting intentions of nurses to adopt
patient personal health records: A structural equation modeling approach,” Comput.
Methods Programs Biomed., vol. 136, no. 250, pp. 45-53, 2016.

R. Agarwal and J. Prasad, “A Conceptual and Operational Definition of Personal
Innovativeness in the Domain of Information Technology,” Inf. Syst. Res., vol. 9, no.
2, pp. 204-215, 1998.

M. Y. Yi, K. D. Fiedler, and J. S. Park, “Understanding the role of individual
innovativeness in the acceptance of 1T-based innovations: Comparative analyses of
models and measures,” Decis. Sci., vol. 37, no. 3, pp. 393-426, 2006.

A. Hossain, R. Quaresma, and H. Rahman, “Investigating factors influencing the
physicians’ adoption of electronic health record (EHR) in healthcare system of
Bangladesh: An empirical study,” Int. J. Inf. Manage., vol. 44, no. October 2018, pp.
76-87, 20109.

M. Y. Yi,J. D. Jackson, J. S. Park, and J. C. Probst, “Understanding information
technology acceptance by individual professionals: Toward an integrative view,” Inf.
Manag., vol. 43, no. 3, pp. 350-363, 2006.

H. San Martin and A. Herrero, “Influence of the user’s psychological factors on the
online purchase intention in rural tourism: Integrating innovativeness to the UTAUT
framework,” Tour. Manag., vol. 33, no. 2, pp. 341-350, 2012.

V. P. Aggelidis and P. D. Chatzoglou, “Using a modified technology acceptance
model in hospitals,” Int. J. Med. Inform., vol. 78, no. 2, pp. 115-126, 2009.

A. Kohnke, M. L. Cole, and R. Bush, “Incorporating UTAUT predictors for
understanding home care patients’ and clinician’s acceptance of healthcare
telemedicine equipment,” J. Technol. Manag. Innov., vol. 9, no. 2, pp. 29-41, 2014.
Y. Park and J. V. Chen, “Acceptance and adoption of the innovative use of
smartphone,” Ind. Manag. Data Syst., vol. 107, no. 9, pp. 1349-1365, 2007.

D. Ozdemir-Glingér and H. Camgoz-Akdag, “Examining the effects of technology
anxiety and resistance to change on the acceptance of breast tumor registry system:
Evidence from Turkey,” Technol. Soc., vol. 54, no. March, pp. 66-73, 2018.

S. Liu, “The impact of forced use on customer adoption of self-service technologies,”
Comput. Human Behav., vol. 28, no. 4, pp. 1194-1201, 2012.

L. Lazuras and A. Dokou, “Mental health professionals’ acceptance of online
counseling,” Technol. Soc., vol. 44, pp. 10-14, 2016.

M. Igbaria and J. livari, “The effects of self-efficacy on computer usage,” Omega, vol.
23, no. 6, pp. 587605, 1995.

G. Hackbarth, V. Grover, and M. Yi, “Computer playfulness and anxiety: positive and
negative affect on perceived ease of use,” Comput. Play. anxiety Posit. Negat. Affect
perceived ease use, Inf. Manag., vol. 40, pp. 19-36, 2003.

M. Cimperman, M. Makovec Brencic, and P. Trkman, “Analyzing older users’ home
telehealth services acceptance behavior-applying an Extended UTAUT model,” Int. J.
Med. Inform., vol. 90, pp. 22-31, 2016.

P. A. Beiter, J. Sorscher, C. J. Henderson, and M. Talen, “Do electronic medical record
(EMR) demonstrations change attitudes, knowledge, skills or needs?,” Inform. Prim.
Care, vol. 16, no. 3, pp. 221-227, 2008.

J. L. Simpson Jr., “Examining differences in electronic health record adoption and
motivations between small and large physician practices,” ProQuest Diss. Theses, no.
July, p. 117, 2014.

X. Liu, “Full-Text Citation Analysis : A New Method to Enhance,” J. Am. Soc. Inf.

208



Sci. Technol., vol. 64, no. July, pp. 1852-1863, 2013.

[217] M. Beglaryan, V. Petrosyan, and E. Bunker, “Development of a tripolar model of
technology acceptance: Hospital-based physicians’ perspective on EHR,” Int. J. Med.
Inform., vol. 102, pp. 50-61, 2017.

[218] F. P. Su, “Patent Priority Network : Linking Patent Portfolio,” J. Am. Soc. Inf. Sci., vol.
60, no. 1999, pp. 2353-2361, 2009.

[219] R. Steele, A. Lo, C. Secombe, and Y. K. Wong, “Elderly persons’ perception and
acceptance of using wireless sensor networks to assist healthcare,” Int. J. Med. Inform.,
vol. 78, no. 12, pp. 788-801, 2009.

[220] K. F. Ho, P. C. Chang, M. D. Kurniasari, S. Susanty, and M. H. Chung, “Determining
factors affecting nurses’ acceptance of a care plan system using a modified technology
acceptance model 3: Structural equation model with cross-sectional data,” JMIR Med.
Informatics, vol. 8, no. 5, 2020.

[221] H. Zha et al., “Acceptance of clinical decision support system to prevent venous
thromboembolism among nurses: an extension of the UTAUT model,” BMC Med.
Inform. Decis. Mak., vol. 22, no. 1, pp. 1-12, 2022.

[222] C. C. Yousef et al., “Predicting health care providers’ acceptance of a personal health
record secure messaging feature,” Appl. Clin. Inform., vol. 13, no. 01, pp. 148-160,
2022.

[223] V. Ljubicic, P. H. Ketikidis, and L. Lazuras, “Drivers of intentions to use healthcare
information systems among health and care professionals,” Health Informatics J., vol.
26, no. 1, pp. 5671, 2020.

[224] A. Alsyouf, A. K. Ishak, A. Lutfi, F. N. Alhazmi, and M. Al-Okaily, “The Role of
Personality and Top Management Support in Continuance Intention to Use Electronic
Health Record Systems among Nurses,” Int. J. Environ. Res. Public Health, vol. 19,
no. 17, 2022.

[225] C. C. Yousef et al., “Health care providers’ acceptance of a personal health record:
Cross-sectional study,” J. Med. Internet Res., vol. 23, no. 10, pp. 1-15, 2021.

[226] Z. Lulin, J. Owusu-Marfo, H. A. Antwi, and X. Xu, “The Contributing Factors to
Nurses’ Behavioral Intention to Use Hospital Information Technologies in Ghana,”
SAGE Open Nurs., vol. 6, no. 301, 2020.

[227] M. Galani, “Factors affecting nursing staff use of nursing information systems in
residential aged care homes,” 2015.

[228] K.-M. Kuo, C.-F. Liu, and C.-C. Ma, “An investigation of the effect of nurses’
technology readiness on the acceptance of mobile electronic medical record systems,”
BMC Med. Inform. Decis. Mak., vol. 13, no. 1, pp. 1-14, 2013.

[229] A. Alsyoufand A. K. Ishak, “Acceptance of electronic health record system among
nurses: The effect of technology readiness,” Asian J. Inf. Technol., vol. 16, no. 6, pp.
414-421, 2017.

[230] R.R. Shield, R. E. Goldman, D. A. Anthony, N. Wang, R. J. Doyle, and J. Borkan,
“Gradual electronic health record implementation: new insights on physician and
patient adaptation,” Ann. Fam. Med., vol. 8, no. 4, pp. 316-326, 2010.

[231] R. Parthasarathy, T. Steinbach, J. Knight, and L. Knight, “Framework to enhance
nurses’ use of EMR,” Hosp. Top., vol. 96, no. 3, pp. 85-93, 2018.

[232] S.P. Kossman, “Perceptions of impact of electronic health records on nurses’ work,”
Stud. Health Technol. Inform., vol. 122, p. 337, 2006.

[233] N. Pera, A. Kaur, and R. Rao, “Perception of electronic medical records (EMRs) by
nursing staff in a teaching hospital in India,” Int. J. Adv. Med. Heal. Res., vol. 1, no. 2,
p. 75, 2014.

[234] L. A. Huryk, “Factors influencing nurses’ attitudes towards healthcare information

209



technology,” J. Nurs. Manag., vol. 18, no. 5, pp. 606-612, 2010.

[235] L. Miller, M. Stimely, P. Matheny, M. Pope, R. McAtee, and K. Miller, “Novice nurse
preparedness to effectively use electronic health records in acute care settings: Critical
informatics knowledge and skill gaps,” Online J. Nurs. Informatics, vol. 18, no. 2,
2014.

[236] L.S. Yontz, J. L. Zinn, and E. J. Schumacher, “Perioperative nurses’ attitudes toward
the electronic health record,” J. PeriAnesthesia Nurs., vol. 30, no. 1, pp. 23-32, 2015.

[237] ’Jon Jasperson, P. E. Carter, and R. W. Zmud, “A comprehensive conceptualization of
post-adoptive behaviors associated with information technology enabled work
systems,” MIS Q., pp. 525-557, 2005.

[238] K. M. Cresswell, D. W. Bates, and A. Sheikh, “Ten key considerations for the
successful implementation and adoption of large-scale health information technology,”
pp. 9-13, 2013.

[239] S.J. C. . Sharit, “Department of Psychology, Florida State University, Tallahassee,
Florida, 2. Georgia Institute of Technology, Atlanta, Georgia, 3. University of Miami,
Miami, Florida,” vol. 1, p. 2017, 2017.

[240] C. C. Kuo, K. M., Liu, C. F., & Ma, “An investigation of the effect of nurses’
technology readiness on the acceptance of mobile electronic medical record systems,”
N. Engl. J. Med., vol. 312, no. 4, p. 249, 2013.

[241] A. While and G. Dewsbury, “Nursing and information and communication technology
(ICT): A discussion of trends and future directions,” Int. J. Nurs. Stud., vol. 48, no. 10,
pp. 1302-1310, 2011.

[242] C. A. McGinn et al., “Comparison of user groups’ perspectives of barriers and
facilitators to implementing electronic health records: A systematic review,” BMC
Med., vol. 9, 2011.

[243] C.C. Lee, S. P. Lin, S. L. Yang, M. Y. Tsou, and K. Y. Chang, “Evaluating the
influence of perceived organizational learning capability on user acceptance of
information technology among operating room nurse staff,” Acta Anaesthesiol.
Taiwanica, vol. 51, no. 1, pp. 22-27, 2013.

[244] A.S. M. Lau, “Hospital-based nurses’ perceptions of the adoption of Web 2.0 tools for
knowledge sharing, learning, social interaction and the production of collective
intelligence,” J. Med. Internet Res., vol. 13, no. 4, 2011.

[245] Y. Kowitlawakul, “The technology acceptance model: Predicting nurses’ intention to
use telemedicine technology (eICU),” pp. 411-418, 2011.

[246] L. L. Panagiotis Ketikidis1, 2, Tomislav Dimitrovski2, Peter A. Bath3, “Acceptance of
Health Information Technology in Health Professionals: An Application of the
Revised Technology Acceptance Model,” vol. 18, 2012.

[247] C. (2014) Jamal, A., & Grant, “An essential guide to clinical documentation
improvement.,” vol. 19, no. 4, pp. 27-29, 2014.

[248] M. D. Williams, N. P. Rana, and Y. K. Dwivedi, The unified theory of acceptance and
use of technology (UTAUT): A literature review, vol. 28, no. 3. 2015.

[249] P. Little, “An investigation of factors that influence registered nurses’ intentions to use
e-learning systems in completing higher degrees in nursing.,” Diss. Abstr. Int. Sect. A
Humanit. Soc. Sci., vol. 78, no. 5-A(E), p. No-Specified, 2017.

[250] H. Dimassi, H. A.-S. Huijer, and S. D. Marini, “Nurses’ Attitudes Toward the Use of
the Bar-coding Medication Bar-coding Medication,” vol. 28, no. 2, pp. 112-123, 2010.

[251] G. Brumini, I. Kovi¢, D. Zombori, I. Luli¢, and M. Petrovecki, “Nurses’ attitudes
towards computers: Cross sectional questionnaire study,” Croat. Med. J., vol. 46, no.
1, pp. 101-104, 2005.

[252] N. Sultana, “Nurses’ attitudes towards computerization in clinical practice,” J. Adv.

210



Nurs., vol. 15, no. 6, pp. 696-702, 1990.

[253] J. C. Crosson et al., “Variation in electronic prescribing implementation among twelve
ambulatory practices,” J. Gen. Intern. Med., vol. 23, no. 4, pp. 364-371, 2008.

[254] J. W. Creswell, “RESEARCH DESIGN: Qualitative, Quantitative, and Mixed
MethodsApproaches,” vol. second edi, 2003.

[255] W. Orlikowski and J. J. Baroudi, “Studying Information Technology in Organizations :
Research Approaches and Assumptions Author (s ): Wanda J . Orlikowski and Jack J .
Baroudi Published by : INFORMS Stable URL : http://www jstor.org/stable/23010611
Studying Information Technology in Orga,” Inf. Syst. Res., vol. 2, no. 1, pp. 1-28,
1991.

[256] O. O. Ogundaini, “Adoption and use of electronic healthcare information systems to
support clinical care in public hospitals of the Western Cape, South Africa,” pp. 1-
207, 2016.

[257] T.J. Ellis and Y. Levy, “Framework of problem-based research: A guide for novice
researchers on the development of a research-worthy problem,” Informing Sci., vol. 11,
pp. 17-33, 2008.

[258] A. Rindfleisch, A. J. Malter, S. Ganesan, and C. Moorman, “Cross-sectional versus
longitudinal survey research: Concepts, findings, and guidelines,” J. Mark. Res., vol.
45, no. 3, pp. 261-279, 2008.

[259] K. A. Levin, “Study design III: Cross-sectional studies,” Evid. Based. Dent., vol. 7, no.
1, pp. 24-25, 2006.

[260] X. Wang and Z. Cheng, “Cross-Sectional Studies: Strengths, Weaknesses, and
Recommendations,” Chest, vol. 158, no. 1, pp. S65-S71, 2020.

[261] M. Hemed, “Training Course in Sexual and Reproductive Health Research Geneva,”
Cross-sectional Stud., p. 12, 2015.

[262] M. S. Setia, “Methodology series module 3: Cross-sectional studies,” Indian J.
Dermatol., vol. 61, no. 3, pp. 261-264, 2016.

[263] M. Prince, J. Das-Munshi, M. Prince, and J. Das-Munshi, “Cross-Sectional surveys,”
Pract. Psychiatr. Epidemiol., pp. 127-144, 2020.

[264] H. Nassaji, “Qualitative and descriptive research: Data type versus data analysis,”
Lang. Teach. Res., vol. 19, no. 2, pp. 129-132, 2015.

[265] T. M. Locklear, “A descriptive, survey research study of the student characteristics
influencing the four theoretical sources of mathematical self-efficacy of college
freshmen.,” Diss. Abstr. Int. Sect. A Humanit. Soc. Sci., vol. 75, no. 9-A(E), p. No-
Specified, 2015.

[266] U. Reja, K. L. Manfreda, V. Hlebec, and V. Vehovar, “Open-ended vs. close-ended
questions in web questionnaires,” Dev. Appl. Stat., vol. 19, no. 1, pp. 159-177, 2003.

[267] W. Foddy and W. H. Foddy, Constructing questions for interviews and questionnaires:
Theory and practice in social research. Cambridge university press, 1993.

[268] B. Crump and K. Logan, “A framework for mixed stakeholders and mixed methods,”
Electron. J. Bus. Res. Methods, vol. 6, no. 1, pp. 21-28, 2008.

[269] S. Elo, M. Kadriainen, O. Kanste, T. Polkki, K. Utriainen, and H. Kyngés, “Qualitative
Content Analysis,” SAGE Open, vol. 4, no. 1, p. 215824401452263, 2014.

[270] M. Vaismoradi, H. Turunen, and T. Bondas, “Content analysis and thematic analysis:
Implications for conducting a qualitative descriptive study,” Nurs. Heal. Sci., vol. 15,
no. 3, pp. 398-405, 2013.

[271] R. Cricco-Lizza, Rooting for the breast: Breastfeeding promotion in the NICU, vol. 34,
no. 6. 2009.

[272] A. A. Rehman and K. Alharthi, “An introduction to research paradigms. International,”
J. Educ. Investig., vol. 3, no. 8, pp. 51-59, 2016.

211



[273] P. Lan, “A review of advantages and disadvantages of three paradigms : positivism ,
interpretivism and critical inquiry,” Univ. ADELAIDE, no. April, pp. 0-7, 2018.

[274] M. Taylor, P.C. and Medina, “Educational Research Paradigms : From Positivism to
Pluralism,” Coll. Res. Journal, vol. 1, pp. 1-16, 2011.

[275] L. Cohen, L. Manion, K. Morrison, and R. Publishers, “Book Reviews Research
Methods in Education ( 6th ed ),” A ustr alian Educ. Res., vol. 36, no. 2, pp. 147-156,
2009.

[276] K. Richards, Qualitative inquiry in TESOL. Springer, 2003.

[277] M. Hammersley, What is qualitative research? A&C Black, 2012.

[278] J. Grix, The foundations of research. Macmillan International Higher Education, 2018.

[279] L. Cohen, “Experiments, quasi-experiments, single-case research and meta-analysis
(Cohen, L., Manion, L., & Morrison, K. in Eds) Research methods in education.(6th
eds.).” London: Routledge Falmer, 2007.

[280] J. N. Martin and T. K. Nakayama, “Thinking dialectically about culture and
communication,” Commun. Theory, vol. 9, no. 1, pp. 1-25, 1999.

[281] S. L. T. McGregor and J. A. Murnane, “Paradigm, methodology and method:
Intellectual integrity in consumer scholarship,” Int. J. Consum. Stud., vol. 34, no. 4, pp.
419-427, 2010.

[282] J. Cohen, Statistical Power Analysis for the Behavioral Sciences, Second Edi.
Department of Psychology New York University New York, New York: Lawrence
Erlbaum Associates Publishers, 1988.

[283] N. Golfashani, “Understanding Reliability and Validity in Qualitative Research,”
Qual. Rep., vol. 8, no. 4, pp. 597-607, 2003.

[284] M. Q. Patton, “Qualitative research and evaluation methods. Thousand Oaks,” Cal.
Sage Publ., vol. 4, 2002.

[285] M. Elshafie, “Research Paradigms: The Novice Researcher’s Nightmare.,” Arab World
English J., vol. 4, no. 2, 2013.

[286] J. L. Kincheloe, Knowledge and Critical Pedagogy: An Introduction (Google eBook).
2008.

[287] E. G. Guba and Y. S. Lincoln, “Competing paradigms in qualitative research,” Handb.
Qual. Res., vol. 2, no. 163-194, p. 105, 1994.

[288] P. Lather and E. St Pierre, “Post-positivist new paradigm inquiry. Class handout,
ELAN 8560,” Theor. Fram. Dr. Students Hum. Sci., 2005.

[289] P. Lather, “Paradigm proliferation as a good thing to think with: Teaching research in
education as a wild profusion,” Int. J. Qual. Stud. Educ., vol. 19, no. 1, pp. 35-57,
2006.

[290] J. F. Playle, “Humanism and positivism in nursing: contradictions and conflicts,” J.
Adv. Nurs., vol. 22, no. 5, pp. 979-984, 1995.

[291] K. Weaver and J. K. Olson, “Understanding paradigms used for nursing research,” J.
Adv. Nurs., vol. 53, no. 4, pp. 459-469, 2006.

[292] G. Artioli, C. Foa, and C. Taffurelli, “An integrated narrative nursing model: towards a
new healthcare paradigm.,” Acta Bio-medica Atenei Parm., vol. 87, no. 4-S, pp. 13-22,
2016.

[293] K. M. T. Collins, A. J. Onwuegbuzie, and Q. G. Jiao, “Prevalence of mixed-methods
sampling designs in social science research,” Eval. Res. Educ., vol. 19, no. 2, pp. 83—
101, 2006.

[294] A.J. Onwuegbuzie and J. P. Combs, “Data Analysis in Mixed Research: A Primer,”
Int. J. Educ., vol. 3, no. 1, p. 13, 2011.

[295] K. Moomba, “Perceptions and Experiences of Health Care Workers on the,” no. May,
2017.

212



[296] E. Burmeister and L. M. Aitken, “Sample size: How many is enough?,” Aust. Crit.
Care, vol. 25, no. 4, pp. 271-274, 2012.

[297] 1. Etikan, “Comparison of Convenience Sampling and Purposive Sampling,” Am. J.
Theor. Appl. Stat., vol. 5, no. 1, p. 1, 2016.

[298] R. Hill, “What Sample Size is ‘Enough’ in Internet Survey Research?,” Interpers.
Comput. Technol. An Electron. J. 21st Century, vol. 6, no. 3-4, pp. 1-10, 1998.

[299] K. Fall, “A delay-tolerant network architecture for challenged internets,” in
Proceedings of the 2003 conference on Applications, technologies, architectures, and
protocols for computer communications, 2003, pp. 27-34.

[300] V.S. Malik, W. C. Willett, and F. B. Hu, “Global obesity: trends, risk factors and
policy implications,” Nat. Rev. Endocrinol., vol. 9, no. 1, pp. 13-27, 2013.

[301] M. Viswanathan, “Understanding product and market interactions in subsistence
marketplaces: A study in South India,” in Product and market development for
subsistence marketplaces, Emerald Group Publishing Limited, 2007.

[302] N. D. Goldstuck, “Healthcare in Low-resource Settings: the individual perspective,”
Healthc. Low-resource Settings, vol. 2, no. 2, 2014.

[303] L. A. Green et al., “Sustaining ‘meaningful use’ of health information technology in
low-resource practices,” Ann. Fam. Med., vol. 13, no. 1, pp. 17-22, 2015.

[304] M. P¢lucha and E. Kasabov, “Defining rural areas,” Rural Dev. Digit. Age, pp. 15-35,
2019.

[305] T.Pateman, “Rural and urban areas: comparing lives using rural/urban classifications,”
Reg. Trends, vol. 43, no. 1, pp. 11-86, 2011.

[306] A. V. Berumen, “Density of health posts (per 100 000 population),” World Health
Organization, 2022. [Online]. Available: https://www.who.int/data/gho/indicator-
metadata-registry/imr-details/3010. [Accessed: 29-Nov-2022].

[307] S. Botswana, CENTRAL MAHALAPYE SUB DISTRICT Population and Housing
Census 2011 Selected Indicators, vol. 6. 2011.

[308] N. West and K. West, “2011 Botswana Population and Housing Census Alphabetical
Index of Villages 2011 Botswana Population and Housing Census Alphabetical Index
of Villages,” pp. 1-9, 2011.

[309] S. BOTSWANA, “SEROWE/ PALAPYE SUB DISTRICT Population and Housing
Census 2011,” Ekp, vol. 13, no. 267, 2015.

[310] Statistics Botswana, “Kgatleng SUB District,” vol. 5, 2015.

[311] S. BOTSWANA, “KWENENG EAST Sub DISTRICT; POPULATION AND
HOUSING CENSUS SELECTED INDICATORS 2011,” vol. 4, 2015.

[312] A.P. Wetzel, “Internet, mail, and mixed-mode surveys: The tailored design method *,”
J. Contin. Educ. Health Prof., vol. 30, no. 3, p. 206, 2010.

[313] S.N. Hoddinott and M. J. Bass, “The dillman total design survey method.,” Can. Fam.
Physician, vol. 32, no. November, pp. 2366-8, 1986.

[314] James T Croasmun and Lee Ostrom, “Using Likert-type scales in the social sciences,”
J. Adult Educ., vol. 40, no. 1, pp. 19-22, 2011.

[315] A.. Fallis, “Detecting effects of positively and negatively worded items on a self-
concept scale for third and sixth grade elementary students,” J. Chem. Inf. Model., vol.
53, no. 9, pp. 1689-1699, 2013.

[316] H. Wu and S. O. Leung, “Can Likert Scales be Treated as Interval Scales?—A
Simulation Study,” J. Soc. Serv. Res., vol. 43, no. 4, pp. 527-532, 2017.

[317] S. W. Huck, “and Research,” vol. 2, 2019.

[318] J. G. Maroa and W. Muturi, “Influence of Strategic Management Practices on
Performance of Floriculture Firms in Kenya a Survey of Kiambu County, Kenya,” Int.
J. Econ. Commer. Manag. United Kingdom, vol. Il1, no. 7, pp. 497-513, 2015.

213



[319] H. Awang, Z. M. Aji, W. R. S. Osman, M. F. M. Yaakob, and M. Y. Ibrahim, “Content
validity testing of instrument to measure Virtual Learning Environment (VLE) success
among teachers,” Int. J. Civ. Eng. Technol., vol. 9, no. 7, pp. 1378-1385, 2018.

[320] M. R. Lynn, “Determination and quantification of content validity.,” Nurs. Res., 1986.

[321] D. a Dillman, “we could know where we are and whither we are tending we could
better figure how to get there.” --Abraham Lincoln--,” Sci. York, no. March, pp. 1-24,
1998.

[322] J. W. Creswell, Research Design: Qualitative, Quantitative and mixed Methods
Approaches, vol. 8. Los Angeles: SAGE Publishers, 2009.

[323] K. S. Bordens and B. B. Abbott, Research Design and Methods. A process, 8th ed.,
vol. 11, no. 3. 2011.

[324] M. Van Selst, “Cozby & Bates : Methods in Behavioral Chapter 5 : Measurement
Concepts Chapter 4 Review,” 2012.

[325] O. Bolarinwa, “Principles and methods of validity and reliability testing of
questionnaires used in social and health science researches,” Niger. Postgrad. Med. J.,
vol. 22, no. 4, p. 195, 2015.

[326] L.J. Cronbach, “Coefficient alpha and the internal structure of tests,” Psychometrika,
vol. 16, no. 3, pp. 297-334, 1951.

[327] R. Jayasuriya and P. Caputi, “Computer attitude and computer anxiety in nursing.
Validation of an instrument using an Australian sample.,” Comput. Nurs., vol. 14, no.
6, pp. 340-345, 1996.

[328] C. Fornell and D. F. Larcker, “Evaluating structural equation models with
unobservable variables and measurement error,” J. Mark. Res., vol. 18, no. 1, pp. 39—
50, 1981.

[329] C. Ximénez, “A Monte Carlo study of recovery of weak factor loadings in
confirmatory factor analysis,” Struct. Equ. Model., vol. 13, no. 4, pp. 587-614, 2006.

[330] R. G. Netemeyer, W. O. Bearden, and S. Sharma, Scaling procedures: Issues and
applications. sage publications, 2003.

[331] P. S. Turocy, “Survey research in athletic training: the scientific method of
development and implementation,” J. Athl. Train., vol. 37, no. 4 suppl, p. S-174, 2002.

[332] N. Shrestha, “Factor Analysis as a Tool for Survey Analysis,” Am. J. Appl. Math. Stat.,
vol. 9, no. 1, pp. 4-11, 2021.

[333] M. A. Pett, N. R. Lackey, and J. J. Sullivan, Making sense of factor analysis: The use
of factor analysis for instrument development in health care research. sage, 2003.

[334] J.-O. Kim, J.-O. Kim, O. Ahtola, P. E. Spector, and C. W. Mueller, Introduction to
factor analysis: What it is and how to do it, no. 13. Sage, 1978.

[335] A.P.Field, Discovering statistics using SPSS: and sex and drugs and rock “n” roll
(2nd Edition). 20009.

[336] B. G. Tabachnick, L. S. Fidell, and J. B. Ullman, Using multivariate statistics, vol. 5.
pearson Boston, MA, 2007.

[337] S. Coakes, L. Steed, and P. Dzidic, “SPSS version 13.0 for windows Milton.” John
Wiley and sons Australia, 2006.

[338] A. Field, Discovering statistics using IBM SPSS statistics. sage, 2013.

[339] J. W. Osborne, A. B. Costello, and J. T. Kellow, “Exploratory factor analysis (EFA) is
rightly described as both an art and a science, whereresearchers follow a series of ana-
lytic steps involving judgments more reminis-cent of qualitative inquiry, an interesting
irony given the mathematical sophisticati,” Best Pract. Quant. Methods, vol. 86, 2008.

[340] D. Child, The essentials of factor analysis. A&C Black, 2006.

[341] K. O’Brien, “Factor Analysis: An Overview in the Field of Measurement,” Physiother.
Canada, vol. 59, no. 2, pp. 142-155, 2007.

214



[342] A.G. Yong and S. Pearce, “A Beginner’s Guide to Factor Analysis: Focusing on
Exploratory Factor Analysis,” Tutor. Quant. Methods Psychol., vol. 9, no. 2, pp. 79—
94, 2013.

[343] C. Zopluoglu and E. C. Davenport, “A note on using eigenvalues in dimensionality
assessment,” Pract. Assessment, Res. Eval., vol. 22, no. 7, pp. 1-10, 2017.

[344] J. P. Stevens, Applied multivariate statistics for the social sciences. NJ: Erlbaum.:
Hillsdale, 2002.

[345] J. F. Hair, W. C. Black, B. J. Babin, R. E. Anderson, and R. L. Tatham, “Multivariate
data analysis . Uppersaddle River,” Multivar. Data Anal. (5th ed) Up. Saddle River,
vol. 5, no. 3, pp. 207-219, 1998.

[346] D. Straub, M.-C. Boudreau, and D. Gefen, “Validation guidelines for IS positivist
research,” Commun. Assoc. Inf. Syst., vol. 13, no. 1, p. 24, 2004.

[347] J. C. Anderson and D. W. Gerbing, “Structural equation modeling in practice: A
review and recommended two-step approach.,” Psychol. Bull., vol. 103, no. 3, p. 411,
1988.

[348] J. H. Kim, “Multicollinearity and misleading statistical results,” Korean J.
Anesthesiol., vol. 72, no. 6, pp. 558-569, 2019.

[349] A. Alin, “Multicollinearity,” Wiley Interdiscip. Rev. Comput. Stat., vol. 2, no. 3, pp.
370-374, 2010.

[350] N. A. M. R. Senaviratna and T. M. J. A. Cooray, “Diagnosing Multicollinearity of
Logistic Regression Model,” Asian J. Probab. Stat., no. October, pp. 1-9, 2019.

[351] M. S. Sulaiman, M. M. Abood, S. K. Sinnakaudan, M. R. Shukor, G. Q. You, and X.
Z. Chung, “Assessing and solving multicollinearity in sediment transport prediction
models using principal component analysis,” ISH J. Hydraul. Eng., vol. 27, no. S1, pp.
343-353, 2021.

[352] D. A. Belsley, E. Kuh, and R. E. Welsch, Regression diagnostics: ldentifying
influential data and sources of collinearity. John Wiley & Sons, 2005.

[353] C. Robinson and R. E. Schumacker, “Interaction Effects: Centering, Variance Inflation
Factor, and Interpretation Issues,” vol. 35, no. 1, pp. 611, 2009.

[354] M. A. Schroeder, J. Lander, and S. Levine-Silverman, “Diagnosing and dealing with
multicollinearity,” West. J. Nurs. Res., vol. 12, no. 2, pp. 175-187, 1990.

[355] R. R. Hocking, “A Biometrics Invited Paper. The Analysis and Selection of Variables
in Linear Regression,” Biometrics, vol. 32, no. 1, p. 1, 1976.

[356] A. Miller, Subset selection in regression. chapman and hall/CRC, 2002.

[357] R. Tamura, K. Kobayashi, Y. Takano, R. Miyashiro, K. Nakata, and T. Matsui,
“Mixed integer quadratic optimization formulations for eliminating multicollinearity
based on variance inflation factor,” J. Glob. Optim., vol. 73, no. 2, pp. 431-446, 2019.

[358] R. M. Baron and D. A. Kenny, “The Moderator-Mediator Variable Distinction in
Social Psychological Research. Conceptual, Strategic, and Statistical Considerations,”
J. Pers. Soc. Psychol., vol. 51, no. 6, pp. 1173-1182, 1986.

[359] P.Y.K. Chauand P. J. H. Hu, “Investigating healthcare professionals’ decisions to
accept telemedicine technology: An empirical test of competing theories,” Inf. Manag.,
vol. 39, no. 4, pp. 297-311, 2002.

[360] G. Baptista and T. Oliveira, “Understanding mobile banking: The unified theory of
acceptance and use of technology combined with cultural moderators,” Comput.
Human Behav., vol. 50, pp. 418-430, 2015.

[361] K. M. Lin, N. S. Chen, and K. Fang, “Understanding e-learning continuance intention:
A negative critical incidents perspective,” Behav. Inf. Technol., vol. 30, no. 1, pp. 77—
89, 2011.

[362] G. Paré, C. Sicotte, and H. Jacques, “The effects of creating psychological ownership

215



on physicians’ acceptance of clinical information systems,” J. Am. Med. Informatics
Assoc., vol. 13, no. 2, pp. 197-205, 2006.

[363] M. Chow, L. Chan, B. Lo, W. P. Chu, T. Chan, and Y. M. Lai, “Exploring the
intention to use a clinical imaging portal for enhancing healthcare education,” Nurse
Educ. Today, vol. 33, no. 6, pp. 655-662, 2013.

[364] N. Archer and M. Cocosila, “A comparison of physician pre-adoption and adoption
views on electronic health records in canadian medical practices,” J. Med. Internet
Res., vol. 13, no. 3, pp. 1-11, 2011.

[365] G.W.-H. Tan, K.-B. Ooi, J.-J. Sim, and K. Phusavat, “Determinants of mobile
learning adoption: An empirical analysis,” J. Comput. Inf. Syst., vol. 52, no. 3, pp. 82—
91, 2012.

[366] M. H. Ryu, S. Kim, and E. Lee, “Understanding the factors affecting online elderly
user’s participation in video UCC services,” Comput. Human Behav., vol. 25, no. 3,
pp. 619-632, 2009.

[367] C. W. Phang, J. Sutanto, A. Kankanhalli, Y. Li, B. C. Y. Tan, and H. H. Teo, “Senior
citizens’ acceptance of information systems: A study in the context of e-Government
services,” IEEE Trans. Eng. Manag., vol. 53, no. 4, pp. 555-569, 2006.

[368] M. L. Meuter, A. L. Ostrom, M. J. Bitner, and R. Roundtree, “The influence of
technology anxiety on consumer use and experiences with self-service technologies,”
J. Bus. Res., vol. 56, no. 11, pp. 899-906, 2003.

[369] X. Guo, Y. Sun, N. Wang, Z. Peng, and Z. Yan, “The dark side of elderly acceptance
of preventive mobile health services in China,” Electron. Mark., vol. 23, no. 1, pp. 49—
61, 2013.

[370] P.Y. K. Chau and P. J. H. Hu, “Information technology acceptance by individual
professionals: A model comparison approach,” Decis. Sci., vol. 32, no. 4, pp. 699-719,
2001.

[371] V. Mehra and F. Omidian, “Development an instrument to measure university
students’ attitude towards e-learning,” Turkish Online J. Distance Educ., vol. 13, no. 1,
pp. 34-51, 2012.

[372] H. Moryson and G. Moeser, “Consumer Adoption of Cloud Computing Services in
Germany: Investigation of Moderating Effects by Applying an UTAUT Model,” Int. J.
Mark. Stud., vol. 8, no. 1, p. 14, 2016.

[373] A. A. Shaikh, R. Glavee-Geo, and H. Karjaluoto, “How relevant are risk perceptions,
effort, and performance expectancy in mobile banking adoption?,” Int. J. E-bus. Res.,
vol. 14, no. 2, pp. 39-60, 2018.

[374] L. A. Knutsen, “M-service expectancies and attitudes: Linkages and effects of first
impressions,” Proc. Annu. Hawaii Int. Conf. Syst. Sci., vol. 00, no. 2054, p. 84, 2005.

[375] S.Y.Hung, C. M. Chang, and S. R. Kuo, “User acceptance of mobile e-government
services: An empirical study,” Gov. Inf. Q., vol. 30, no. 1, pp. 33-44, 2013.

[376] A. Bhattacherjee, “Acceptance of e-commerce services: The case of electronic
brokerages,” IEEE Trans. Syst. Man, Cybern. Part ASystems Humans., vol. 30, no. 4,
pp. 411-420, 2000.

[377] O. Todd, Peter A and Shirley Taylor (School of Business Queen’s University Kingston
and Canada K7L3N6), “Understanding Information Technology Usage : A Test of
Competing Models Author ( s ): Shirley Taylor and Peter A . Todd Published by :
INFORMS Stable URL : http://www.jstor.org/stable/23011007 . Understanding
Models Usage :,” Inf. Syst. Res., vol. 6, no. 2, pp. 144-176, 1995.

[378] M. Zhang, M. Luo, R. Nie, and Y. Zhang, “Technical attributes, health attribute,
consumer attributes and their roles in adoption intention of healthcare wearable
technology,” Int. J. Med. Inform., vol. 108, no. August, pp. 97-109, 2017.

216



[379] G. A. Moore, “Crossing the Chasm (HarperBusiness, New York),” 1999.

[380] W. Lewis, R. Agarwal, and V. Sambamurthy, “Sources of influence on beliefs about
information technology use: An empirical study of knowledge workers,” MIS Q., pp.
657-678, 2003.

[381] R. Embi, “Computer anxiety and computer self-efficacy among accounting educators
at universiti teknologi MARA,” Amwviamam, vol. Beil12y, no. 235, p. 245, 2007.

[382] E.J. Rozell and W. L. Gardner III, “Cognitive, motivation, and affective processes
associated with computer-related performance: a path analysis,” Comput. Human
Behav., vol. 16, no. 2, pp. 199-222, 2000.

[383] E. B. Devine et al., “Implementing an ambulatory e-prescribing system: strategies
employed and lessons learned to minimize unintended consequences,” Adv. Patient
Saf. New Dir. Altern. Approaches (Vol. 4 Technol. Medicat. Safety), 2008.

[384] K. H. Dansky, L. D. Gamm, J. J. Vasey, and C. K. Barsukiewicz, “Electronic medical
records: are physicians ready?,” J. Healthc. Manag., vol. 44, no. 6, pp. 440-454, 1999.

[385] J. Adler-Milstein, C. E. Green, and D. W. Bates, “A survey analysis suggests that
electronic health records will yield revenue gains for some practices and losses for
many,” Health Aff., vol. 32, no. 3, pp. 562-570, 2013.

[386] S.Kumar and K. Aldrich, “Overcoming barriers to electronic medical record (EMR)
implementation in the US healthcare system: A comparative study,” Health
Informatics J., vol. 16, no. 4, pp. 306-318, 2010.

[387] H. K. Sam, A. Ekhsan, A. Othman, and Z. S. Nordin, “International Forum of
Educational Technology & Society Computer Self-Efficacy , Computer Anxiety , and
Attitudes toward the Internet : A Study among Undergraduates in Unimas Author (s ):
Hong Kian Sam , Abang Ekhsan Abang Othman and Zaimuarifuddin Shukr,” J. Educ.
Technol. Soc., vol. 8, no. 4, pp. 205-219, 2005.

[388] A. Simsek, “The Relationship between Computer Anxiety and Computer
Achievement,” Contemp. Educ. Technol., vol. 2, no. 3, pp. 177-187, 2011.

[389] A. Sarlan, R. Ahmad, W. F. Wan Ahmad, and P. D. D. Dominic, “Users’ behavioral
intention to use clinic information system: A survey,” 2012 Int. Conf. Comput. Inf. Sci.
ICCIS 2012 - A Conf. World Eng. Sci. Technol. Congr. ESTCON 2012 - Conf. Proc.,
vol. 1, pp. 37-43, 2012.

[390] F.C. Tung and S. C. Chang, “Nursing students’ behavioral intention to use online
courses: A questionnaire survey,” Int. J. Nurs. Stud., vol. 45, no. 9, pp. 1299-13009,
2008.

[391] D. Compeau, C. A. Higgins, and S. Huff, “Social cognitive theory and individual
reactions to computing technology: A longitudinal study,” MIS Q. Manag. Inf. Syst.,
vol. 23, no. 2, pp. 145-158, 1999.

[392] A. Durndell and Z. Haag, “Computer self efficacy, computer anxiety, attitudes towards
the Internet and reported experience with the Internet, by gender, in an East European
sample,” Comput. Human Behav., vol. 18, no. 5, pp. 521-535, 2002.

[393] B. Singh and J. Senthil, “Use of information technology by nurses in private hospitals
in the state of Tamil Nadu in India,” Mediterr. J. Soc. Sci., vol. 6, no. 4S2, pp. 658—
666, 2015.

[394] C.R. Alquraini H, Alhashem AM, Shah MA, “health information systems in Kuwaiti
hospitals,” J Adv Nurs, vol. 57, pp. 375-382, 2007.

[395] N. Kaya, “Factors affecting nurses’ attitudes toward computers in healthcare,” CIN -
Comput. Informatics Nurs., vol. 29, no. 2, pp. 121-129, 2011.

[396] M. Kahouei, J. M. Zadeh, and P. S. Roghani, “The evaluation of the compatibility of
electronic patient record (EPR) system with nurses’ management needs in a
developing country,” Int. J. Med. Inform., vol. 84, no. 4, pp. 263-270, 2015.

217



[397] R. Eley, T. Fallon, J. Soar, E. Buikstra, and D. Hegney, “The status of training and
education in information and computer technology of Australian nurses: A national
survey,” J. Clin. Nurs., vol. 17, no. 20, pp. 2758-2767, 2008.

[398] A. L. Terry etal., “Implementing electronic health records Key factors in primary care
MAIN FINDINGS Four common themes arose from the 3 studies: expectations of
EHRs, time and training,” vol. 54, 2008.

[399] E. Ammenwerth, U. Mansmann, C. Iller, and R. Eichstadter, “Factors affecting and
affected by user acceptance of computer-based nursing documentation: Results of a
two-year study,” J. Am. Med. Informatics Assoc., vol. 10, no. 1, pp. 69-84, 2003.

[400] J. Mannino E. and G. Cornell, “Teaching Electronic Charting with Simulation And
Debriefing in Early Fundamentals,” Dean’s Notes, vol. 35, no. 5, pp. 1-4, 2014,

[401] E. Borycki, R. S. Joe, B. Armstrong, P. Bellwood, and R. Campbell, “Educating health
professionals about the electronic health record (EHR): Removing the barriers to
adoption,” Knowl. Manag. E-Learning, vol. 3, no. 1, pp. 51-62, 2011.

[402] B. E. Holtz, “An examination of the adoption of electronic medical records by rural
hospital nurses through the unified theory of acceptance and use of technology lens.,”
Diss. Abstr. Int. Sect. B Sci. Eng., vol. 72, no. 1-B, p. 169, 2011.

[403] E. E.J. Raja, R. Mahal, and V. B. Masih, “An exploratory study to assess the computer
knowledge, attitude and skill among nurses in health care setting of a selected hospital,
Ludhiana, Punjab, India,” in MEDINFO 2004, 2004, pp. 1304-1307.

[404] C. Marasovic, C. Kenney, D. Elliott, and D. Sindhusake, “Attitudes of Australian
nurses toward the implementation of a clinical information system.,” Comput. Nurs.,
vol. 15, no. 2, pp. 91-98, 1997.

[405] M. Sleutel and M. Guinn, “As good as it gets? Going online with a clinical information
system.,” Comput. Nurs., vol. 17, no. 4, pp. 181-185, 1999.

[406] T.Y.Y.Lai, G. M. Leung, I. O. L. Wong, and J. M. Johnston, “Do doctors act on their
self-reported intention to computerize? A follow-up population-based survey in Hong
Kong,” Int. J. Med. Inform., vol. 73, no. 5, pp. 415-431, 2004.

[407] G. Simpson and M. Kenrick, “Nurses’ attitudes toward computerization in clinical
practice in a British general hospital.,” Comput. Nurs., vol. 15, no. 1, pp. 37-42, 1997.

[408] T. W. Dillon, R. A. Y. Blankenship, and T. Crews Jr, “Nursing attitudes and images of
electronic patient record systems,” CIN Comput. Informatics, Nurs., vol. 23, no. 3, pp.
139-145, 2005.

[409] E. Villalba-Mora, I. Casas, F. Lupiafiez-Villanueva, and I. Maghiros, “Adoption of
health information technologies by physicians for clinical practice: The Andalusian
case,” Int. J. Med. Inform., vol. 84, no. 7, pp. 477-485, 2015.

[410] J. Botwinick, “Cautiousness in decision,” Aging and Behavior. New York: Springer,
pp. 128-141, 1978.

[411] J. A. Lesser and S. R. Kunkel, “Exploratory and problem-solving consumer behavior
across the life span,” J. Gerontol., vol. 46, no. 5, pp. P259-P269, 1991.

[412] G.J. Tellis, E. Yin, and S. Bell, “Global consumer innovativeness: Cross-country
differences and demographic commonalities,” J. Int. Mark., vol. 17, no. 2, pp. 1-22,
2009.

[413] J. G. Faulkenberry, A. Luberti, and S. Craig, “Electronic health records, mobile health,
and the challenge of improving global health,” Curr. Probl. Pediatr. Adolesc. Health
Care, vol. 52, no. 1, p. 101111, 2022.

[414] D.J. Skiba et al., “Preparing the next generation of advanced practice nurses for
Connected care,” Stud. Health Technol. Inform., vol. 225, no. 58, pp. 307-313, 2016.

[415] S. Haldar et al., “Nursing Informatics Teaching Toolkit: Supporting the Integration of
the CASN Nursing Informatics Competencies into Nursing Curricula,” Implement.

218



Sci., vol. 34, no. 2, pp. 578-586, 2013.

[416] S.J.and K. Aljarboa, S., Miah, “Perceptions of the adoption of Clinical Decision
Support Systems in the Saudi Healthcare Sector Soliman Aljarboa , Shah J . Miah
Please refer the paper as : Aljarboa, S ., Miah, S . J . and Kerr, D . (2019).
Perceptions of the adoption of Clinical De,” pp. 1-13.

[417] M. D. Williams, N. P. Rana, and Y. K. Dwivedi, The unified theory of acceptance and
use of technology (UTAUT): A literature review, vol. 28, no. 3. 2015.

[418] Y. K. Dwivedi, N. P. Rana, A. Jeyaraj, M. Clement, and M. D. Williams, “Re-
examining the Unified Theory of Acceptance and Use of Technology (UTAUT):
Towards a Revised Theoretical Model,” Inf. Syst. Front., vol. 21, no. 3, pp. 719-734,
2019.

[419] P. Duyck et al., “Monitoring the PACS implementation process in a large university
hospital-discrepancies between radiologists and physicians,” J. Digit. Imaging, vol. 23,
no. 1, pp. 73-80, 2010.

[420] B. Gupta, S. Dasgupta, and A. Gupta, “Adoption of ICT in a government organization
in a developing country: An empirical study,” J. Strateg. Inf. Syst., vol. 17, no. 2, pp.
140-154, 2008.

[421] M. Chow, D. K. Herold, T. M. Choo, and K. Chan, “Extending the technology
acceptance model to explore the intention to use Second Life for enhancing healthcare
education,” Comput. Educ., vol. 59, no. 4, pp. 1136-1144, 2012.

[422] sodig onaolapo and O. Oyewole, “Performance Expectancy, Effort Expectancy, and
Facilitating Conditions as Factors Influencing Smart Phones Use for Mobile Learning
by Postgraduate Students of the University of Ibadan, Nigeria,” Interdiscip. J. e-Skills
Lifelong Learn., vol. 14, no. November, pp. 095-115, 2018.

[423] J. Cohen, “QUANTITATIVE METHODS IN PSYCHOLOGY A Power Primer,” vol.
112, no. I, pp. 155-159, 1992.

[424] M. Berhe, K. Tadesse, G. Berhe, and T. Gebretsadik, “Evaluation of electronic medical
record implementation from user’s perspectives in Ayder referral hospital Ethiopia,” J.
Heal. Med. Informatics, vol. 8, no. 01, pp. 1-13, 2017.

[425] T.M. L. Chiu and B. P. S. Ku, “Moderating effects of voluntariness on the actual use
of electronic health records for allied health professionals,” JMIR Med. Informatics,
vol. 3, no. 1, 2015.

[426] M.-1. R. Mousa Jaradat and M. S. Al Rababaa, “Assessing Key Factor that Influence
on the Acceptance of Mobile Commerce Based on Modified UTAUT,” Int. J. Bus.
Manag., vol. 8, no. 23, pp. 102-112, 2013.

[427] A. Barrett, “Information-seeking from organizational communication sources during
healthcare technology change,” Commun. Q., vol. 66, no. 1, pp. 58-78, 2018.

[428] L. C. Burton, G. F. Anderson, and I. W. Kues, “Using electronic health records to help
coordinate care,” Milbank Q., vol. 82, no. 3, pp. 457-481, 2004.

[429] C. A. Chao, “The impact of electronic health records on collaborative work routines: A
narrative network analysis,” Int. J. Med. Inform., vol. 94, pp. 100-111, 2016.

[430] R. Miotto, L. Li, B. A. Kidd, and J. T. Dudley, “Deep patient: an unsupervised
representation to predict the future of patients from the electronic health records,” Sci.
Rep., vol. 6, no. 1, pp. 1-10, 2016.

[431] S.R. Simon et al., “Physicians and electronic health records: A statewide survey,”
Arch. Intern. Med., vol. 167, no. 5, pp. 507-512, 2007.

[432] R. Parks, R. T. Wigand, M. B. Othmani, Z. Serhier, and O. Bouhaddou, “Electronic
health records implementation in Morocco: Challenges of silo efforts and
recommendations for improvements,” Int. J. Med. Inform., vol. 129, pp. 430-437,
2019.

219



[433] 1. M. Zadvinskis, E. Chipps, and P. Y. Yen, “Exploring nurses’ confirmed expectations
regarding health IT: A phenomenological study,” Int. J. Med. Inform., vol. 83, no. 2,
pp. 89-98, 2014.

[434] P. Carayon et al., “Impact of electronic health record technology on the work and
workflow of physicians in the intensive care unit,” Int. J. Med. Inform., vol. 84, no. 8,
pp. 578-594, 2015.

[435] C.Weng et al., “Using EHRs to integrate research with patient care: promises and
challenges,” J. Am. Med. Informatics Assoc., vol. 19, no. 5, pp. 684-687, 2012.

[436] S. Moon et al., “Identifying Information Gaps in Electronic Health Records by Using
Natural Language Processing: Gynecologic Surgery History Identification,” J. Med.
Internet Res., vol. 24, no. 1, p. e29015, 2022.

[437] P. Yu, Y. Zhang, Y. Gong, and J. Zhang, “Unintended adverse consequences of
introducing electronic health records in residential aged care homes,” Int. J. Med.
Inform., vol. 82, no. 9, pp. 772-788, 2013.

[438] B. Aldosari, “Causes of EHR projects stalling or failing: a study of EHR projects in
Saudi Arabia,” Comput. Biol. Med., vol. 91, pp. 372-381, 2017.

[439] J. G. Lam, B. S. Lee, and P. P. Chen, “The effect of electronic health records adoption
on patient visit volume at an academic ophthalmology department,” BMC Health Serv.
Res., vol. 16, no. 1, pp. 1-6, 2015.

[440] E. Montague and O. Asan, “Dynamic modeling of patient and physician eye gaze to
understand the effects of electronic health records on doctor—patient communication
and attention,” Int. J. Med. Inform., vol. 83, no. 3, pp. 225-234, 2014.

[441] R. L. Street Jr et al., “Provider interaction with the electronic health record: the effects
on patient-centered communication in medical encounters,” Patient Educ. Couns., vol.
96, no. 3, pp. 315-319, 2014.

[442] J. Zhang et al., “Strategizing EHR use to achieve patient-centered care in exam rooms:
a qualitative study on primary care providers,” J. Am. Med. Informatics Assoc., vol. 23,
no. 1, pp. 137-143, 2016.

[443] A.Boonstra and M. Broekhuis, “Barriers to the acceptance of electronic medical
records by physicians from systematic review to taxonomy and interventions,” BMC
Health Serv. Res., vol. 10, 2010.

[444] N. Menachemi, A. Langley, and R. G. Brooks, “The use of information technologies
among rural and urban physicians in Florida,” J. Med. Syst., vol. 31, no. 6, pp. 483—
488, 2007.

[445] G. A. Loomis, S. J. Ries, R. M. Saywell, and N. R. Thakker, “If electronic medical
records are so great, why aren’t family physicians using them?,” J. Fam. Pract., vol.
51, no. 7, pp. 636641, 2002.

[446] A.R. Kemper, R. L. Uren, and S. J. Clark, “Adoption of electronic health records in
primary care pediatric practices,” Pediatrics, vol. 118, no. 1, pp. e20-e24, 2006.

[447] A.F. Hallyard Laecrum, Gunnar Ellingsen, “Information in practice,” Br. Med. J., vol.
313, no. 7055, p. 438, 1996.

[448] B. G. Arndt et al., “Tethered to the EHR: primary care physician workload assessment
using EHR event log data and time-motion observations,” Ann. Fam. Med., vol. 15, no.
5, pp. 419-426, 2017.

[449] L. Akhu-Zaheya, R. Al-Maaitah, and S. Bany Hani, “Quality of nursing
documentation: Paper-based health records versus electronic-based health records,” J.
Clin. Nurs., vol. 27, no. 3-4, pp. e578-e589, 2018.

[450] C.-P. Chang, T.-T. Lee, C.-H. Liu, and M. E. Mills, “Nurses’ experiences of an initial
and reimplemented electronic health record use,” CIN Comput. Informatics, Nurs., vol.
34, no. 4, pp. 183-190, 2016.

220



[451] W. Bani Issa et al., “Privacy, confidentiality, security and patient safety concerns
about electronic health records,” Int. Nurs. Rev., vol. 67, no. 2, pp. 218-230, 2020.

[452] J. L. Kamerer and D. McDermott, “Cybersecurity: Nurses on the front line of
prevention and education,” J. Nurs. Regul., vol. 10, no. 4, pp. 48-53, 2020.

[453] A. K. Jhaetal., “Electronic health records: Use, barriers and satisfaction among
physicians who care for black and Hispanic patients,” J. Eval. Clin. Pract., vol. 15, no.
1, pp. 158-163, 2009.

[454] J. A. De Leeuw, H. Woltjer, and R. B. Kool, “Identification of factors influencing the
adoption of health information technology by nurses who are digitally lagging: in-
depth interview study,” J. Med. Internet Res., vol. 22, no. 8, p. e15630, 2020.

[455] S. H. Afrizal, A. N. Hidayanto, P. W. Handayani, M. Budiharsana, and T. Eryando,
“Narrative review for exploring barriers to readiness of electronic health record
implementation in primary health care,” Healthc. Inform. Res., vol. 25, no. 3, pp. 141-
152, 2019.

[456] C.E. Bredfeldt, E. B. Awad, K. Joseph, and M. H. Snyder, “Training providers:
Beyond the basics of electronic health records,” BMC Health Serv. Res., vol. 13, no. 1,
2013.

[457] N. M. Lorenzi, A. Kouroubali, D. E. Detmer, and M. Bloomrosen, “How to
successfully select and implement electronic health records (EHR) in small ambulatory
practice settings,” BMC Med. Inform. Decis. Mak., vol. 9, no. 1, pp. 1-13, 2009.

[458] F. Williams and S. A. Boren, “The role of the electronic medical record (EMR) in care
delivery development in developing countries: a systematic review.,” Inform. Prim.
Care, vol. 16, no. 2, 2008.

[459] R. V. Weeks, “Electronic health records: managing the transformation from a paper-
based to an electronic system,” J. Contemp. Manag., vol. 10, no. 1, pp. 135-155, 2013.

[460] Y. T. DiAngi, C. A. Longhurst, and T. H. Payne, “Taming the EHR (Electronic Health
Record)-there is hope,” J. Fam. Med., vol. 3, no. 6, 2016.

[461] T. C. Kariotis, M. Prictor, S. Chang, and K. Gray, “Impact of Electronic Health
Records on Information Practices in Mental Health Contexts: Scoping Review,” J.
Med. Internet Res., vol. 24, no. 5, p. e30405, 2022.

[462] A.L.Russ, R.J. Fairbanks, B. T. Karsh, L. G. Militello, J. J. Saleem, and R. L. Wears,
“The science of human factors: Separating fact from fiction,” BMJ Qual. Saf., vol. 22,
no. 10, pp. 802-808, 2013.

[463] J. J. Saleem et al., “Understanding barriers and facilitators to the use of Clinical
Information Systems for intensive care units and Anesthesia Record Keeping: A rapid
ethnography,” Int. J. Med. Inform., vol. 84, no. 7, pp. 500-511, 2015.

[464] B. Meade, D. Buckley, and M. Boland, “What factors affect the use of electronic
patient records by Irish GPs?,” Int. J. Med. Inform., vol. 78, no. 8, pp. 551-558, 2009.

[465] D. A. Ludwick and J. Doucette, “Primary care physicians’ experience with electronic
medical records: Barriers to implementation in a fee-for-service environment,” Int. J.
Telemed. Appl., vol. 2009, 2009.

[466] D. W. Bates, “Physicians and ambulatory electronic health records,” Health Aff., vol.
24, no. 5, pp. 1180-1189, 2005.

[467] G. Strudwick, L. McGillis Hall, L. Nagle, and P. Trbovich, “Acute care nurses’
perceptions of electronic health record use: A mixed method study,” Nurs. Open, vol.
5, no. 4, pp. 491-500, 2018.

[468] M. Topaz et al., “Nurse informaticians report low satisfaction and multi-level concerns
with electronic health records: results from an international survey,” in AMIA Annual
Symposium Proceedings, 2016, vol. 2016.

[469] H. Mohammadi, “Investigating users’ perspectives on e-learning: An integration of

221



TAM and IS success model,” Comput. Human Behav., vol. 45, pp. 359-374, 2015.

[470] G. Edwards, R. R. Kitzmiller, and S. Breckenridge-Sproat, “Innovative health
information technology training: exploring blended learning,” CIN Comput.
Informatics, Nurs., vol. 30, no. 2, pp. 104-109, 2012.

[471] C. T. M. van Houwelingen, A. Barakat, R. Best, W. R. Boot, N. Charness, and H. S.
M. Kort, “Dutch nurses’ willingness to use home telehealth: Implications for practice
and education,” J. Gerontol. Nurs., vol. 41, no. 4, pp. 47-56, 2015.

[472] T.J. Hagedorn, S. Krishnamurty, and I. R. Grosse, “An information model to support
user-centered design of medical devices,” J. Biomed. Inform., vol. 62, pp. 181-194,
2016.

[473] R.S. Evans, “Electronic Health Records: Then, Now, and in the Future,” Yearb. Med.
Inform., pp. S48-S61, 2016.

[474] J. Bronnert et al., “Data quality management model (updated),” J. AHIMA, vol. 83, no.
7, pp. 62-71, 2012.

[475] M. J. Ackerman, R. Filart, L. P. Burgess, I. Lee, and R. K. Poropatich, “Developing
next-generation telehealth tools and technologies: Patients, systems, and data
perspectives,” Telemed. e-Health, vol. 16, no. 1, pp. 93-95, 2010.

[476] C. L. Rojas and C. A. Seckman, “The informatics nurse specialist role in electronic
health record usability evaluation,” CIN - Comput. Informatics Nurs., vol. 32, no. 5,
pp. 214-220, 2014.

[477] H. Bussmann et al., “Hybrid data capture for monitoring patients on highly active
antiretroviral therapy (HAART) in urban Botswana,” Bull. World Health Organ., vol.
84, no. 2, 2006.

[478] K. Hayrinen, K. Saranto, and P. Nykénen, “Definition, structure, content, use and
impacts of electronic health records: A review of the research literature,” Int. J. Med.
Inform., vol. 77, no. 5, pp. 291-304, 2008.

[479] D.W. Dowding, M. Turley, and T. Garrido, “The impact of an electronic health record
on nurse sensitive patient outcomes: An interrupted time series analysis,” J. Am. Med.
Informatics Assoc., vol. 19, no. 4, pp. 615-620, 2012.

[480] S. Gephart, J. M. Carrington, and B. Finley, “A Systematic Review of Nurses’
Experiences with Unintended Consequences When Using the Electronic Health
Record,” Nurs. Adm. Q., vol. 39, no. 4, pp. 345-356, 2015.

[481] I.Im, S. Hong, and M. S. Kang, “An international comparison of technology adoption:
Testing the UTAUT model,” Inf. Manag., vol. 48, no. 1, pp. 1-8, 2011.

[482] F.J.R. van de Vijver and K. Leung, “Methodological Issues in Psychological
Research on Culture,” J. Cross. Cult. Psychol., vol. 31, no. 1, pp. 33-51, Jan. 2000.

[483] I. M. Zadvinskis, J. G. Smith, and P. Y. Yen, “Nurses’ experience with health
information technology: Longitudinal qualitative study,” JMIR Med. Informatics, vol.
6, no. 2, 2018.

[484] C.T. Yuan, E. H. Bradley, and I. M. Nembhard, “A mixed methods study of how
clinician ‘super users’ influence others during the implementation of electronic health
records Clinical decision-making, knowledge support systems, and theory,” BMC Med.
Inform. Decis. Mak., vol. 15, no. 1, pp. 1-10, 2015.

[485] K. S. Lundy and S. Janes, Community health nursing: Caring for the public’s health.
Jones & Bartlett Learning, 20009.

[486] H. Zhang, M. Cocosila, and N. Archer, “Factors of adoption of mobile information
technology by homecare nurses: a technology acceptance model 2 approach,” CIN
Comput. Informatics, Nurs., vol. 28, no. 1, pp. 49-56, 2010.

[487] A.Francescucci and M. Foster, “The VIRI (Virtual, Interactive, Real-Time, Instructor-
Led) Classroom: The Impact of Blended Synchronous Online Courses on Student

222



Performance, Engagement, and Satisfaction,” Can. J. High. Educ., vol. 43, no. 3, pp.
78-91, 2013.

[488] A. Abbaszadeh, H. Sabeghi, F. Borhani, and A. Heydari, “A comparative study on

[489]

[490]
[491]
[492]
[493]

[494]

[495]

effect of e-learning and instructor-led methods on nurses’ documentation
competency.,” Iran. J. Nurs. Midwifery Res., vol. 16, no. 3, pp. 23543, 2011.

J. Cao, J. Crews, M. Lin, J. Burgoon, and J. Nunamaker Jr, “Can people be trained to
better detect deception? Instructor-led vs. Web-based training,” AMCIS 2003 Proc., p.
76, 2003.

A. Jenkins, P. Eide, D. Smart, and L. Wintersteen-Arleth, “Implementing electronic
health records in nursing education,” Int. J. Nurs. Student Scholarsh., vol. 5, 2018.
N. M. George, D. M. Drahnak, D. L. Schroeder, and E. D. Katrancha, “Enhancing
Prelicensure Nursing Students’ Use of an Electronic Health Record,” Clin. Simul.
Nurs., vol. 12, no. 5, pp. 152-158, 2016.

D. M. Billings , Halstead, Judith A.,, Teaching in nursing : a guide for faculty. 2016.
R. G. Booth, “Nurses’ Learning and Conceptualization of Technology used in
Practice,” 2013.

R. G. Booth, B. Sinclair, L. Brennan, and G. Strudwick, “Developing and
implementing a simulated electronic medication administration record for
undergraduate nursing education: Using socio technical systems theory to inform
practice and curricula,” CIN - Comput. Informatics Nurs., vol. 35, no. 3, pp. 131-139,
2017.

M. Galani, D. M. Hailey, W. Tibben, and K. J. Letsholo, “Improving continuity of
HIV / AIDS care through electronic health records in resource-limited settings : A
Botswana perspective,” Heal. Policy Technol., vol. 10, no. 2, p. 100501, 2021.

223



