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ABSTRACT

Background Globally, technologies have been recognised to improve productivity
across different areas of practice including healthcare. This has been achieved
by the expansion of computers and other forms of information technologies
(ITs). Despite this advancement, there have also been growing challenges to the
adoption and use of these technologies within practice, sometimes with unintended
or unexpected consequences. However, the barriers and drivers to IT and, more
specifically, e-health adoption within healthcare are little understood, especially in
areas such as Sub-Saharan Africa (SSA) where e-health adoption is relatively new.
Methodology This paper describes a pilot study to develop and validate sample
statements for use within a later substantive Q-methodology study. The aim of
the main study was to understand factors that influence healthcare professionals’
(HCPs) attitudes towards IT adoption and use in SSA. We report on the use of
this methodology to explore the subjectivity of HCPs together with the models
of technology acceptance [technology acceptance model (TAM) and the unified-
theory of acceptance and use of technology (UTAUT)] used in combination for the
first time.

Results Following various stages and mapping of the two models of technology
acceptance used, 46 statements were developed at the end of the pilot study.
These statements were grouped into six themes to capture the constructs of the
two models used in the study.

Conclusion Findings suggestthatitis possible to use TAM and UTAUT to develop
a comprehensive set of statements. These statements reflect choices that HCPs
consider on IT/e-health adoption and use in SSA which can be used in a Q-study.

Keywords: e-health, Q-methodology, healthcare professionals, technology
acceptance model, unified theory of acceptance and use of technology, Sub-
Saharan Africa
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INTRODUCTION

There is poor adoption of technology among healthcare pro-
fessionals (HCPs)"? in Sub-Saharan Africa (SSA), despite
recognising that technology can improve healthcare deliv-
ery and outcomes. This paper explores HCPs’ views on the
adoption and use of technologies within their clinical prac-
tices. The technology acceptance model (TAM) and the uni-
fied theory of acceptance use of technology (UTAUT) are
used in this study to understand the views of HCPs working
in the clinical area on the factors that influence their adoption
and use of technologies within their clinical practice.
Technologies improve productivity across different areas of
practice including healthcare and this has been achieved due
to expansion of computers and other forms of information
technologies (ITs).? Information and communication technol-
ogies (ICTs) use and specifically innovations in e-health have
the potential to deliver better healthcare through improved
health strategies directed towards patient safety, healthcare
collaborations, efficiency and healthcare research.* The
Royal College of Nursing (RCN) defined e-health as ‘con-
cerned with promoting, empowering and facilitating health
and wellbeing with individual, families and communities and
the enhancement of professional practice using information
management and information and communication technolo-
gies’ (RCN 2017). The RCN also identifies e-health to cover
electronic patient records, electronics communication with
patients and professionals, telehealth/telecare, information
management, information governance and personal health
records. However, there remains an on-going challenge of

Table 1 Models of technology acceptance in healthcare studies

the adoption and use of these technologies within healthcare
practice.?

The implementation of these technologies within health-
care practice has met with some barriers and facilitators.3:5:6
Harrison et al.” identified that despite positive intentions unin-
tended or unexpected consequences influence the perspec-
tives of the HCPs that use these technologies. Consequently,
there has been increased interest in research into the factors
that influence e-health adoption and use within healthcare,®
though very few researchers have used a theory or model to
explore this area (Table 1).589 Though various models and
theories exist to explore ICT and e-health adoption and use
among HCPs,19-12 TAM and UTAUT'3:'4 have been identi-
fied as the most widely used.'® They have been described
as robust’®-1? in understanding IT acceptance and use more
generally. Holden and Karsh'4 have identified some criticisms
of use of these two models in healthcare. These includes
researchers inability to standardise the models’ terminologies
such interchanging ‘acceptance and adoption’ incorrectly and
the great variability that exist between such studies [p. 167].
Despite this, both models evidently have wider applications in
e-health research.14

Most studies tested the strength of the model's con-
structs to determine which construct has more impact in
the final adoption of e-health among HCPs®917.20-22 rather
than exploring the views as end users of these technolo-
gies. Our study uses Q-methodology, a method for the study
of subjectivity to explore the perspectives of the HCPs on
what influences their adoption and use of technology within
their clinical practice utilising both the TAM and UTAUT as

Author Study Model used Data collection Methodology
Aggelidis and Chatzoglou? Using a modified TAM in hospitals TAM Questionnaire Quantitative (SEM)
Bennani and Oumlil® IT acceptance by nurses in Morocco TAM Questionnaire Quantitative (SEM)
Chau and Hu'5 Investigating HCPs’ decisions to accept TAM and TPB Questionnaire Quantitative
telemedicine technology
Chismar and Wiley-Patton? Does an extended TAM apply to physicians? TAM Questionnaire  Quantitative (Regression
analysis)
Gagnon et al.20 Using a modified TAM to evaluate HCPs’ TAM Questionnaire Quantitative (Logistic
adoption of a new tele-monitoring system regression analysis)
Holden et al.47 Modelling nurses’ acceptance of bar coded TAM Questionnaire Quantitative
medication administration technology at a
paediatric hospital
Hu et al.18 Examining the TAM using Physician TAM Questionnaire Quantitative (SEM)
Acceptance of Telemedicine technology
Ketikidis et al.26 Acceptance of health IT among health TAM Questionnaire Quantitative (ANOVA)
professionals
Kijsanayotin et al.39 Factors influencing health IT in Thailand in UTAUT Questionnaire Quantitative (SEM)
community health centres
Kowitlawakul® The TAM: Predicting nurses’ intention to use TAM Questionnaire Quantitative
telemedicine technology (Regression)
Melas et al.41 Modelling the acceptance of clinical TAM Questionnaires  Quantitative (Multigroup
information systems among hospital medical analysis of structural
staff invariance)
Sharifian et al.44 Factors influencing nurses’ acceptance of UTAUT Questionnaire Quantitative (SEM)

hospital information system in Iran.
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theoretical frameworks. This paper describes the previously
unreported process of combining TAM and UTAUT with the
Q-methodology approach.

MODELS OF TECHNOLOGY ACCEPTANCE
AND USE

The technology acceptance model — TAM
TAM was proposed by Davis in 198623 to explain the poten-
tial user’s behavioural intention to use a technological inno-
vation. TAM was developed from the Theory of Reasoned
Action (TRA) of Martin Fishbein and Icek Ajzen (1975),
though less general because it applies specifically to explain
computer usage behaviour.2324 The TRA asserted that both
the attitude and subjective norm have an impact on behav-
ioural intention, which in turn affects how people perform
an action.?® Davis et al.?® stated that the goal of TAM was
to provide an explanation of the determinants of computer
acceptance across a range of contexts. It is also capable of
explaining user behaviour across a broad range of end-user
computing technologies and populations, while at the same
time being both parsimonious and theoretically justified. The
model was based on the premise that individuals’ ICT use
is determined by two major variables: perceived usefulness
(PU) — which is ‘the prospective user’s subjective probability
that using a specific ICT will increase one’s job performance
within an organisational context and perceived ease of use
(PEOU) — defined as the degree to which the prospective
user expects the target system to be free of effort’.’® The
model suggests that actual technology usage is determined
by behavioural intention to use the technology by individuals.
This is affected by their PU, PEOU of the technology and their
attitude towards it.13:17.19.23,26.27 Fyrthermore, DongPing and
LianJin'® reported that the TAM theorises that the effects of
external variables such as system characteristics, develop-
ment process, and training are mediated by PU and PEOU.
The external variables typically included system or ICT char-
acteristics, user training in the ICT concerned, user participa-
tion in design and the nature of the implementation process.?”

TAM robustness is seen as its ability to be applied to dif-
ferent technologies, under different situations, with different
control factors (gender and type of organisation) and differ-
ent subjects.?8 According to Rogers (1995) cited in,?° the fea-
tures of a technology that determines its adoption (and use)
are its relative advantage, compatibility, complexity, trialabil-
ity and observability. User exposure to these determinants
generates reactions, which Venkatesh and Davis®® referred
to as self-reported use. These identified reactions tend to be
attributed to the user intention to use and actual use of the
said technology.5-31-35

However, over the years, the model has been extended
twice to capture factors that are believed to be critical in
explaining usage behaviour.’® The first extension was identi-
fied as TAM2 by Venkatesh and Davis®? and was aimed at
including key determinants to the model’s constructs and to
understand the effects of the new determinants in the original
model.'330 This led to the removal of the ‘attitude’ construct

and the addition of determinants to PU and intention to use
constructs (Figure 1).13:27:30.36 \/enkatesh and Bala®’ further
extended that TAM was used to explore organisational per-
spectives on decision making relating to the use of ITs in the
work area. This led to the addition of determinants of PEOU
of the TAM2 model. This revision by Venkatesh and Bala3’
produced the TAM3 (Figure 1), which was expected to pro-
vide a ‘nomological network of determinants to individuals’
adoption and use of a technology’ (p. 301).

The unified-theory-of-acceptance-and-use-
of-technology (UTAUT)

The UTAUT (Figure 2) developed by Venkatesh et al.8 uni-
fied the eight prominent competing ICT acceptance and use
models. The unified models include TRA, TAM, the motiva-
tional model, the theory of planned behaviour (TPB), a model
combining the TAM and TPB (C-TAM-TPB), the model of
PC utilisation, the innovation diffusion theory and the social
cognitive theory.133940 The model was empirically tested
and accounted for 70% of the variance in usage intention
and it is suggested to be a behavioural model that aims to
explain the behaviour of people or organisations in their use
of ICT.13:38 UTAUT has four key constructs: performance
expectancy (the degree to which an individual believes that
using a system will help him/her attain gains in job perfor-
mance), effort expectancy (degree of ease associated with
the use of the system or ICT resource), social influence
(degree to which an individual perceives that ‘important oth-
ers’ believe he/she should use the technology) and facilitat-
ing conditions (degree to which an individual believes that
an organisational and technical infrastructure exist to sup-
port the use of the technology). The model also has four
moderating variables, which are age, gender, experience
and voluntariness of use.13:38

LITERATURE REVIEW

TAM and UTAUT in healthcare
The TAM has attracted a lot of empirical and theoretical atten-
tion over the years of its existence but despite being the pop-
ular model for ICT adoption and use, it is still not seen as a
healthcare specific model. Some have further argued that if
used in its generic form, it may fail to capture or even contra-
dict some unique contextual features of computerised health-
care, that is, indicating a significant gap in knowledge.14:17:41
Many studies have attempted to utilise the TAM in explaining
or predicting ICT adoption in healthcare by applying it to spe-
cific healthcare applications?%-22:26:42 or modifying the model
to test new variables or hypotheses 8.18:20.43

Aggelidis and Chatzoglou*? used a modified TAM to
examine health information systems (HIS) among HIS users
by testing 23 hypotheses within the model using structural
equation modelling (SEM) as seen in Table 1. They reported
that the relationships between the initial TAM constructs
hold and are significant. However, despite using a quantita-
tive approach, the researchers identified among the limita-
tions that a small and disproportionate sample was used,
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and that also emphasis was more on the information system
(rather than the views of the users). Also, Gagnon et al.?%
used a modified TAM to examine factors that influence the
decision of HCPs’ use of an e-health resource. They identi-
fied a response rate of 39.7% and using logistic regression
analysis, they reported that the TAM is a good model for
predicting HCPs’ intention to use an e-health resource. Also,
the researchers acknowledged that they adopted a ques-
tionnaire that has already been used in another TAM study
and has not undergone test-retest reliability as consistent
with quantitative studies. Emphasis within the study was
also on the e-health resource and not the views of the users
within the health sector. This study was similar to the study
by Chismar and Wiley-Patton'” which also used a regres-
sion analysis to examine physicians’ acceptance of tech-
nology using the TAM modified by Venkatesh and Davis3?
and adopting the questionnaire associated with the model.
They have also identified as a limitation to their study, a
small sample was used. Despite the stated limitation, they
have identified that the relationship between the constructs
within the TAM they used holds except for PEOU and sub-
jective norm. In similar TAM related research, Bennani and
Oumlil® explored factors that influence IT acceptance by
nurses. They modified the initial TAM model by adding two
new constructs: trust and image. They tested 11 hypotheses
using quantitative testing like those identified previously and
used SEM. They also reported that the relationships within
the constructs for TAM hold except for PEOU and the ‘trust’
construct they added.

Like studies involving the TAM, UTAUT research in health-
care mainly used quantitative approaches. Most research-
ers21:3944 tested the empirical strengths of the model in their
studies.

Kijsanayotin et al.®® employed a modified UTAUT to
explore factors influencing health IT (HIT) adoption in com-
munity health centres in Thailand. They employed quantita-
tive methods using SEM like in previously mentioned TAM
studies, and their emphasis was on the HIT and model
rather than the views of the participants on the factors influ-
encing their adoption of HIT. Similarly, Sharifian et al.#4
also used the UTAUT to identify factors influencing nurses’
acceptance of e-health resources in Iran again using a
quantitative approach to identify the factors which influ-
ence e-health resource acceptance by testing the strength
of the relationship within the model. The personal views of
the participants regarding the e-health acceptance were
not explored. Venkatesh et al.?! also utilised the UTAUT to
explore an e-health resource adoption and use among phy-
sicians. SEM was used to predict the strength of the rela-
tionship within the model and although they established a
relationship with the constructs with an explained variance
of 44% this compared to 76% which was established when
using the model in a previous study outside healthcare.
However, they justified that the UTAUT should be integrated
with other theories to enrich it when adopting it to the health-
care context.

Therefore, TAM and UTAUT have been the most consis-
tently used models in exploring ICT within healthcare due
to their reliable and validated robustness in technology
adoption/acceptance and use literature. Despite this, how-
ever, more emphasis has been on establishing the relation-
ships within the constructs of both models rather than the
subjective views of the users’ interaction with the e-health
resources. Some researchers'1:4546 suggested a move from
the traditional quantitative methodology use in technology
acceptance and use to a mixed approach. They argued that
by using mixed methods in such studies, an understanding of
the context will develop through the opinions of people who
use such e-health resources. Others such as Venkatesh et
al.?! have suggested using more than one model to explore
factors that influence technology acceptance and use among
HCPs. One such approach is Q-methodology which forms
the basis of this paper. The paper aims to use both TAM and
UTAUT to develop a comprehensive set of statements that
reflect the views of HCPs on adoption and use technologies
in clinical practice in SSA.

Q-methodology

Ami-Narh and Williams'! used a mixed method approach
called Q-methodology*®-3° to understand participants’ per-
spectives on e-health. This methodology has been described
as the scientific study of subjectivity.5'-53 It was developed by
William Stephenson to explore individuals’ perception relating
to an issue of discourse.5455 This methodology allows par-
ticipants to interpret items relating to an issue based on their
own practice.?":55-57 |t combines both qualitative and quanti-
tative techniques. Each participant completes a sorting exer-
cise where he/she will rank order a set of items in the form of
statements drawn from the discourse (what is known about
the topic) according to how they perceive it influences their
practice. Q-methodology is less prevalent in the technology
literature, where survey studies are frequently used.0.58:59

Q-methodology places emphasis on understanding the
viewpoints of participants by focusing on their subjective
standpoint on issues affecting them and how this standpoint
is shared with other participants within the same study envi-
ronment. Barker5® identified that the traditional methods of
studying subjectivities such as focus group discussions and
interviews or quantitative surveys pose difficulties in data
reduction to a meaningful account. She also argued that
using surveys presents the viewpoints of the participants
into a homogenous whole rather than shared or individual
perspectives.

Thus, the strength of Q-methodology lies in its approach
to the study of subjectivity and its limitation is evident in its
non-generalisable findings. However, Thomas and Baas®’
suggested that the concept generated from a Q-study could
be used beyond the population of study.

This will be the first time Q-methodology has been
employed in conjunction with the models of technology
acceptance to explore HCPs’ adoption and use of e-health
within clinical practice.
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METHODS

The process of Q-methodology

Various studies have outlined the steps involved in conduct-
ing a Q-study.5%:55:57:59.61,62 Figyre 3 shows the process from
the formulation of a research question to the generation of a
pool of relevant statements related to the context of study.
This is called the concourse (Figure 4). The concourse is sub-
sequently ‘filtered’ to develop the final sample items which in
Q-studies are identified as the Q-set or the Q-sample.58:61.62
These statements are then provided to the participants to rank
order. This ranking of the statements which is also called the
Q-sorting is usually followed up by a post-sort interview53.63
to discuss the sorting exercise. The sorting exercise is then
followed by a quantitative technique, that is, factor analysis
which is called Q-factor analysis within Q-studies (because
of its inverted factor analysis technique). The final stage of
the Q-process is the interpretation which is based on how
the Q-set items are ranked on the final shared opinions/view-
points (factors) of participants or Q-sorts after Q-analysis.
The interpretation is usually done in relation to statements
or viewpoints which are shared. These are also referred to
as consensus/agreement statements and the distinguishing
statements or statements which characterise each factor
when compared to another factor.5":5262 Thjs interpretation
has recently been improved on with the use of a crib sheet.5?
In using the crib sheet (representation of ranked statements
viewpoint), the researcher adopts a holistic approach to char-
acterise a shared viewpoint/factor based on how statement
items are rank-ordered within it. There are available software
dedicated to the analysis of Q-studies such as the PQMethod,
Ken Q-analysis and PCQ for Windows. The analysis involves

1. Developing the concourse

l

2. Q-sample development/Sample refining

\ 4

3. P-set selection

A 4

4. Doing the Q-sorts + Post-sort interviews

:

5. By-person factor analysis (correlation;
factor analysis and factor computation)

}

6. Factor interpretation

Figure 3 Q-methodology process

Interviews

Concourse

Figure 4 Concourse development within the study

correlation, by-person factor analysis and computation of
factors, respectively. During correlation, all finished sorts/Q-
sorts are correlated with each other and then followed by
an extraction process®? to identify factors (similar/shared
viewpoints). The extraction could either be done using the
centroid method or the principal component analysis (PCA),
though Watts and Stenner5? state most Q-researchers opt for
the former because of its ‘permissiveness’ in Q-studies and
because it is more traditionally acceptable than PCA (p. 99).
It should be noted that both methods provide similar results.5?
After extraction, the factors are then rotated using either the
Varimax or manual/judgemental rotation® to understand the
perspective of the participants’ viewpoint within a factor.

Since the pilot study aimed to refine and validate the state-
ment items (steps 1 and 2 in Figure 3), complete Q-factor
analysis (steps 3-6 in Figure 3) is not reported here.
Nevertheless, the PQMethod software will be used for the
main study during analysis because it is freely available and
has been validated by most Q-methodology researchers.52:53

Moreover, the interpretation of the final factors will be done
using the crib sheet and the distinguishing and consensus
characteristics of the factors/viewpoints as already men-
tioned above. It is an iterative process which will be comple-
mented by the post-sort interview data that will be collected
during the main study.

The following sections will describe the Q-pilot study.

Developing the concourse
The concourse in Q is literally all that has been said or written
about the subject or topic of discourse. The concourse may
include paintings, photographs or even musical items.5°
Prior to the development of the concourse, a research ques-
tion must be identified to guide the entire research process.
In doing so, the research question guiding this study was
stated as: What are the factors that influence ICT use among
HCPs in the clinical area in SSA? Since Q-methodology is
an exploratory process,% participants were able to identify
the barriers and motivators to their use of ICT in healthcare
or e-health resources. In developing the concourse for this
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Perceived Perceived ease -
usefulness/Perfor Social influence/
mance of use/Effort Subjective norm
expectancy expectancy
\ 4
Q-methodology
statements
/ A
Facilitating Individual Behavioural
conditions differences intention

Figure 5 Themes/constructs of models of technology acceptance and Q-methodology

study, the literature on models of technology acceptance,
barriers and facilitators to ICT use in healthcare and informal
interviews with experts in e-health were employed to build a
rich pool of statements that relate to the research question.

At the end of the concourse development, 170 state-
ment items were identified with six themes: PU/performance
expectancy, PEOU/effort expectancy, social influence/ sub-
jective norm, facilitating conditions, individual differences and
behavioural intention (Figure 5). These themes, which were
drawn mainly from the TAM and UTAUT, were adopted to
guide the final statement selection for the Q-study.

Refining the statements

Traditionally, in Q-studies, the process of refining the state-
ments involves both face and content validation of the con-
course statements.5® The face validation involves refining
the statements for clarity, readability and repetition. Content
validity is done by experts within the subject of study. They
check the items for ambiguity, applicability and complete-
ness of the items within the context of study. This is usually
followed up by a pilot study to understand if the items will
capture what they are meant to capture during sorting by the
participants.

In this study, statement refining was done by volunteer
HCPs and experts within the host university. The sample
statement items were reduced to 46 at the end of both face
and content validation by the volunteers.

The participants and the ranking process
During the pilot study, volunteers were recruited to rank
order the statement items. As with most qualitative studies,
the participants in Q-studies (also called P-set or P-sample)
are identified through purposive sampling. This means that
participants who fall within the inclusion criteria of the study
(must be HCPs who have had the experience of using IT
within clinical practice). Five HCPs within the host university
were recruited to participate in the pilot study.

Each of the volunteers was provided with the 46 state-
ment items printed on laminated cards of 5 cm x 8 cm, an
instruction on how to do the sorting and an AO size cardboard
sheet with a defined sorting grid to rank the items based on
how they agree or disagree with them along a 13-scale grid
(Figure 6). At the end of the sorting exercise with the volun-
teers, a short interview was done to understand their views
about the sorting process including if the instruction was clear
and understandable, if the statements were also clear and
complete (reflect all aspect of e-health).

RESULTS

Though all participants within the pilot reported that both the
instruction and statements were clear and understandable,
one statement was modified from ‘Using clinical information
systems increases my chance of getting a raise’ was modified
to ‘Using clinical information systems increases my chance

Most disagree

Most agree
+1 +2 +3 +4 +5 +6

Figure 6 A 13-scale sorting grid
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Table 2 Themes and the number of statements

Number of Examples of some
Themes statements statements?
1. PU/Performance 12 Using clinical information
expectancy systems facilitates better
patient care decision
making#7
2. PEOU/effort 9 | feel apprehensive
expectancy about using the clinical
information systems38
3. Social influence/ 8 Patients/families like it
subjective norm when clinical staff use the
systems*7
4. Facilitating 9 My routine tasks prevent
conditions me from having time to
use the clinical information
systems
5. Individual 4 | have a lot of experience
differences in the use of clinical
information systems in the
workplace
6. Behavioural 4 If the clinical system is
intention extended | would use it

aFull statement list is available on request

of getting a praise or reward’. In addition, another statement
‘Using clinical information systems enhances my effective-
ness in my job’ was removed, while another statement (My
routine tasks prevent me from having time to use the clinical
information systems) was suggested by a participant to make
the items complete. This made the total Q-sample items to be
46 distributed across the six themes (Table 2).

The final 46 sample statements representing the Q-set will
be printed on laminated cards as described above and pro-
vided to the HCPs within the study area in SSA to rank order.
The ranking will be with regard to their respective agreement
or disagreement of the statements in line with their clinical
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