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Abstract
Background: Providing long-term treatment and monitoring for patients,
especially those with neurological conditions, requires resources which are
not always available. Consequently, finding innovative solutions that can
ease the financial and physical burden of chronic conditions is essential.
Telerehabilitation offers a potential solution to this challenge, and it was
widely used during the COVID-19 pandemic, when face-to-face
rehabilitation services could not be provided. However, despite its clinical
effectiveness, previous studies suggest that its application may be impeded
by users’ concerns, and an inadequate understanding of the practical
implications of the discipline. The number of people with chronic disabilities
in the Kingdom of Saudi Arabia (KSA) exceeds one million, and these
patients require regular sessions with physiotherapists; however, accessing
rehabilitation services can be difficult and costly, especially for those in
rural or remote areas. Although telerehabilitation was used in the Saudi
healthcare system before the pandemic, no formal framework to support
its implementation exists and the potential barriers to its wider adoption in
the country have not been clearly identified. As a result, this study explores
the acceptance of telerehabilitation among physiotherapists and patients
with neurological conditions in KSA and proposes a potential strategy for
its nationwide implementation which takes account of the country’s large

geographic area and its socio-religious context.

Methods: This study adopts a pragmatic philosophical paradigm and

employs the Technology Acceptance Model (TAM) and the Unified Theory

iv



of Acceptance and Use of Technology (UTAUT) models to identify the factors
which influence Saudi physiotherapists’ and patients’ acceptance of
telerehabilitation. It also utilises Q methodology to gather and analyse the
data, introducing a novel online approach to data collection in response to

the limits on face-to-face engagement as a result of the pandemic.

Results and discussion: The physiotherapist participants viewed
telerehabilitation as beneficial, particularly for patients in rural or isolated
areas, but they expressed concerns about data security, and the lack of
training and technical support. The use of Q methodology enabled them to
be categorised into three attitude-based groups: Advocates, who supported
telerehabilitation for its cost-effectiveness; Pragmatists, who were open to
healthcare technology but emphasised the need for better patient
understanding of the uses of telerehabilitation; and Hesitants, who were
uncertain and concerned about missing important clinical information. The
patients with MS had varied perspectives, appreciating potential benefits,
such as cost savings, but expressing concerns about data security and
highlighting the lack of support from family and friends as a potential
barrier. These patients were also categorised into three groups:
Supporters, who recognised telerehabilitation's benefits but had concerns
about a lack of suitable space at home and would prefer to be treated by a
physiotherapist of the same gender; Rationalists, who accepted
telerehabilitation's potential benefits but who thought more resources were
required in order to accept it; and Resisters, who questioned its

effectiveness over face-to-face rehabilitation.

\Y



Barriers to telerehabilitation acceptance included the lack of facilitating
conditions, such as training, guidelines, and equipment, individual
differences such as age, gender knowledge, digital literacy, and medical
conditions, and social influence, such as lack of support and encouragement
from physiotherapists and family and friends to use telerehabilitation.
These findings informed the development of a logic model for a strategy to
implement telerehabilitation in KSA, which considers religious and cultural
beliefs in KSA, and addresses the barriers identified above. The model sets
out the desired outcomes, necessary inputs, and activities for
physiotherapists, patients and healthcare services. It also lists the short-
term, medium-term, and long-term outputs, the assumptions on which the
model is based, and the external factors which might affect its

implementation, including the rapid rate of social change in KSA.

Conclusion: This study fills a gap in the literature by examining users'
perceptions of telerehabilitation in KSA and identifying the barriers to its
acceptance among two key stakeholders groups. The logic model
contributes to society by outlining a strategy for the implementation of
telerehabilitation in KSA, and, potentially, in other countries which share
its cultural and religious values. The study also contributes to Q
methodology by demonstrating an innovative method for online data
collection and evaluating its effectiveness. In addition, the use of Q
methodology in combination with the TAM and UTAUT models provides a
methodology to assess user acceptance of healthcare technologies which

could be used in other contexts. As such, the findings of this study are of

Vi



immediate value to policy makers and healthcare providers in KSA, but they
also have wider implications. Future research in the Saudi context should
focus on the feasibility of the proposed strategy, including cost-benefit
analyses and practical trials, and exploring perceptions in other

rehabilitation fields, such as occupational and speech therapy.
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Chapter 1: Introduction

1.1 Introduction

This thesis explores the acceptance of telerehabilitation among
physiotherapists and patients with neurological conditions in the Kingdom
of Saudi Arabia (KSA) in order to propose a potential strategy for its
implementation in the country. Providing long-term treatment and
monitoring for patients, especially those with neurological conditions,
requires resources which are not always available; consequently, finding
innovative solutions that can ease the financial and physical burden of
chronic conditions is essential. Telerehabilitation offers a potential solution
to this challenge, and there is evidence to support its effectiveness,
especially in large countries, such as KSA, where access to healthcare in
rural areas can be difficult. However, telerehabilitation has not yet become
a well-established practice in the country, with studies indicating that its
application may be impeded by users’ concerns and an inadequate
understanding of the practical implications of the discipline (Appleby et al.,
2019, Niknejad et al., 2021). In addition, few published studies have
addressed the use of telerehabilitation in KSA, and none consider the
perspectives of physiotherapists or patients with neurological conditions, or

the ways their views are shaped by the country’s Islamic culture.

This research uses the Technology Acceptance Model (TAM) and the Unified
Theory of Acceptance and Use of Technology (UTAUT) models, together
with Q methodology (Venkatesh et al., 2003), to investigate the
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acceptability of telerehabilitation approaches in KSA in a population of
physiotherapists and individuals with multiple sclerosis (MS). The rest of
this chapter provides background information for this study, beginning by
describing the healthcare system in KSA and the development of digital
medicine, including telemedicine and telerehabilitation, in the country. It
then provides an overview of MS as an example of a neurological disease,
its prevalence and impacts on society in KSA, the use of rehabilitation to
support patients with the condition, and the rationale for selecting them for
this study. It goes on to discuss the impact of religion, namely Islam, on
the healthcare sector in KSA, and how this might also affect
telerehabilitation. The chapter concludes by outlining the significance of this

study.

1.2 Healthcare System in Saudi Arabia

Saudi Arabia is the largest country in the Middle East and has a total area
of over 2.15 million km? (Worlddata.info, n.d), making it one of the largest
countries in the world. Moreover, the country has experienced significant
population growth since the 1970s, reaching almost 34 million in 2021
(Statistics, 2021). In addition, while much of the population now resides in
the major cities, notably Riyadh, the capital, and Jeddah, around 24% of
Saudi nationals still live in rural areas (UN-Habitat, 2016), where healthcare
can be more difficult to access. This has placed a strain on the healthcare

services and led to calls for efficient, cost-effective solutions to ensure



accessible and sustainable healthcare across all regions (Almalki et al.,

2012).

KSA operates a nationwide healthcare system where the government
sponsors health services at no cost to Saudi nationals (Rahman and
Alshargi, 2019). This system is principally divided into three sectors: the
Ministry of Health's (MoH) network of hospitals and primary healthcare
centres, which are spread across the country; other state-run institutions,
such as military or university hospitals, and private sector establishments
(Al-Hanawi and Qattan, 2019). The MoH, being the largest healthcare
provider, is accountable for more than half of the healthcare services in the
country, supplying over 60% of the total (Almasabi, 2013). The remainder,
approximately 40%, is provided by other governmental entities and private
institutions. The need for healthcare services is increasing, yet studies
suggest that the supplied resources remain insufficient (Al Otaibi, 2017),
and this limits access to some services. For example, although healthcare
is offered free of charge to Saudi nationals, high rates of demand mean
that patients often face substantial delays before they can consult
specialists (Al-Hanawi et al., 2020, Rahman, 2020). Private healthcare can
enable patients to access treatment more quickly; however, costs can be
high, and some treatments are not fully covered by private medical
insurance. Thus, the country faces significant geographical and logistical
challenges in providing healthcare services, particularly in remote and
sparsely populated areas which has the potential to contribute to

inequalities in health (Asmri et al., 2020).
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In response to these challenges, KSA has launched an ambitious plan,
known as Saudi Vision 2030, which, among other things, aims to develop
the country’s healthcare sector in line with international standards (Rahman
and Al-Borie, 2021). This Vision, published in 2016, outlines a clear strategy
to develop the necessary infrastructure and foster an environment that
allows the public, private, and non-profit sectors to contribute to achieving
economic development while devolving away from oil dependency by 2030
(Nurunnabi, 2017). As part of this initiative, the Digital Government
Authority in KSA launched the "National Transformation Program" with a
focus on providing integrated digital services to various sectors, including
healthcare (Alharbi, 2018, Moshashai et al., 2020). The Saudi government
directed the Ministry of Health (MoH) to deliver high-quality services and
ensure coverage across the country, leading the MoH to initiate several
projects to modernize health services using advanced technology (Noor,
2019). These include a digital health programme, which aims to harness
technology to enhance healthcare services, including the integration of

telehealth into the Saudi healthcare system (Hassounah et al., 2020).

1.3 Digital Health

According to the WHO (2020), digital health has the potential to promote
equal access to good healthcare, make health systems more efficient, and
support all parts of care, from disease prevention to end-of-life care.
Different technologies, such as the Internet of Things, virtual care, remote

monitoring, artificial intelligence, and big data analytics, can improve how



we diaghose diseases, make treatment choices, use digital therapies, run
clinical trials, and manage care (Davenport and Kalakota, 2019). These
technologies can also give healthcare professionals more evidence-based
knowledge and skills, which leads to better healthcare overall (Latif et al.,
2020). As a result, digital health has become an important part of
healthcare goals globally (Fagherazzi et al., 2020). However, its full
benefits can only be realised if it is delivered in an equitable, reliable, and
sustained manner, with an emphasis on keeping data safe and secure (Brall
et al., 2019, Jandoo, 2020). This requires support in terms of leadership,

organizational structures, and workforce development (WHO, 2020).

1.3.1 Digital health in Saudi Arabia

Digital health has emerged as a transformative force within the healthcare
sector in KSA, reflecting a significant shift towards technology-based
healthcare solutions worldwide (MoH, 2018). This was partly inspired by
the World Health Assembly (2005), who asked countries to make a plan for
using technology in healthcare, and the United Nations General Assembly
(2015) who recognised that digital technology could make health
information and services cheaper and easier to reach (WHO, 2020). In
response, the Saudi MoH has implemented a number of digital health
initiatives, primarily aimed at improving the accessibility and quality of
healthcare services (Al-Kahtani et al., 2022). These include the 'Mawid' and
'Seha' mobile applications, which provide patients with a digital platform
for booking appointments and consulting healthcare professionals

remotely, respectively (Alkhalifah et al., 2022), and, more recently, the
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Seha virtual hospital, which uses innovative technologies to provide
emergency, critical and specialised support to 130 hospitals across KSA

(MoH, 2022)

Given the novelty of these innovations, there has been little research to
date examining users’ attitudes towards, them. However, within the
context of this research, studies by Alharbi et al. (2021) and Alanzi et al.
(2022) are noteworthy. Alharbi et al. (2021) conducted a cross-sectional
study which aimed to assess patient satisfaction with the Seha mobile
application. They found that the application had contributed to improved
delivery and access to healthcare services in KSA, but that users’
acceptance was influenced by their age, gender and the availability of
technical support. However, the study did not consider concerns about data
privacy, which has been identified as a key issue in relation to digital health
(WHO, 2020). Alanzi et al. (2022) assessed the users’ acceptance of the
Mawid application during the COVID-19 outbreak; they found that it was
an effective method to book appointments but that users raised concerns
regarding the availability of stable internet connections and the clarity of
the steps to book the appointments. In this case, concerns were also

expressed about their data privacy (Alanzi et al., 2022).

1.4 Telemedicine

Telemedicine has been defined as “the use of telecommunication and
information technology for the purpose of providing remote health

assessments and therapeutic interventions. This could include video or



voice messaging services on mobile phones, computers, and tablets” (NHS,
2023). It offers an important means of extending healthcare services to
wider geographical areas, especially to those in remote, rural locations
(Ekeland et al., 2010, Nittari et al., 2020), and providing diagnoses,
consultations, mentoring, and treatment for those who may ordinarily
struggle to access these services (Wootton et al., 2006, Wootton et al.,
2017). Another benefit associated with telemedicine may be seen in
patients with chronic diseases where some signs and symptoms can be
recorded at home, which may not necessarily be captured during clinical

visits (Barlow et al., 2007, Li et al., 2021).

Telemedicine was used in KSA before the launch of the digital initiatives
under Vision 2030, and the Saudi Telemedicine Network (STN) was founded
in 2011 with the aim of establishing a roadmap for its use. Despite their
subsequent collaborations with international telemedicine networks, such
as Canada Health Infoway and Ontario Telemedicine Network (Alaboudi et
al., 2015, Alshahrani et al., 2019), the research conducted for this study
could identify no official guidelines for the use of telemedicine in KSA or
any specialist training. However, a humber of studies were identified which
have explored the acceptance of telemedicine in the country, and those
which are relevant to this research are discussed in the literature review

chapter (See Chapter 2).



1.5 Telerehabilitation

The WHO delineates telerehabilitation as an intervention that delivers
rehabilitation sessions at a distance using telecommunications, including
telephone, emails, video calls, the Internet and virtual reality (WHO, 2016).
These enable various rehabilitation services to be delivered, such as
assessment, intervention, consultation, monitoring and education (Khan et
al., 2015, Peretti et al., 2017, Seron et al., 2021). However, this thesis
primarily focuses on a specific aspect of telerehabilitation: remote
consultations that involve prescribing exercises through video or online
platforms. Telerehabilitation aims to improve patient care by reducing the
time and costs linked to this form of treatment, notably by reducing
travelling time and costs for patients and for healthcare professionals who
conduct domiciliary sessions (Dhurjaty, 2004, Kairy et al., 2009, McCue et
al., 2010, Shaw et al., 2021). Furthermore, it can enable the discharge
from hospital of inpatients who only need rehabilitation sessions as
therapeutic sessions can be offered to them at their homes via
telerehabilitation (Burdea, 2003, Dinesen et al., 2012, Zanaboni et al.,
2016). In terms of its application, telerehabilitation has been used for
different clinical purposes; for example, speech therapists have used it for
assessing and treating neurological patients with speech disorders
(Brennan et al., 2004, Mulfari et al., 2022), whilst occupational therapists
have used it to supervise and monitor their patients, to encourage them to

increase their physical activity, and improve their compliance with



rehabilitation plans (Keaton et al., 2004, Bezuidenhout et al., 2022,

Fjeldstad-Pardo et al., 2018).

However, telerehabilitation is not designed to fully replace conventional
rehabilitation, but rather to supplement existing provision (Rollnik et al.,
2017). While there is evidence that face-to-face rehabilitation produces
positive outcomes in terms of improving the quality of life, physical activity
and fatigue in patients with chronic physical disabilities (Khan and Amatya,
2017), telerehabilitation appears to offers a way to overcome some of the
barriers associated with conventional rehabilitation techniques that can
affect patient compliance and adherence to rehabilitation plans (Anton et
al., 2018). These include lack of access to healthcare services in rural areas
and the difficulties some patients may have attending outpatient clinics due
to their condition (Davalos et al., 2009). As a result, telerehabilitation is
particularly recommended in larger countries where the distance between
where people live and healthcare services is considerable (Laver et al.,
2013). Telerehabilitation therefore appears to offer a cost-effective solution
to address the challenges regarding significant population growth and
providing healthcare services in KSA, particularly in remote and sparsely
populated areas. However, the question of whether it will be accepted by

patients and practitioners in the country has yet to be fully explored.

1.5.1 The impact of COVID-19 on telerehabilitation services
The post-pandemic period provides a particularly valuable opportunity to

assess attitudes towards telerehabilitation, as the COVID-19 pandemic saw



a transformation in the way rehabilitation services were delivered. Declared
by the World Health Organization (WHO) in March 2020, the pandemic has
had significant global impacts, transforming many aspects of life, including
healthcare delivery (WHO, 2020). In particular, rehabilitation services faced
unique challenges given their inherent reliance on physical interactions for
assessments and interventions. The virus, primarily transmitted through
direct, indirect, or close contact with infected people, necessitated social
distancing and lockdown measures (Centers for Disease Control and
Prevention, 2020). Therefore, many outpatient rehabilitation facilities had
to reduce their services or close temporarily, particularly during the peak
of the pandemic (Chang and Park, 2020). This led to delayed or disrupted
care for patients, including those who required rehabilitation services for
orthopaedic conditions or neurological disorders (Boldrini et al., 2020,
Negrini et al., 2020). Inpatient rehabilitation also faced challenges. Strict
infection prevention and control measures had to be implemented in
inpatient rehabilitation to protect both patients and healthcare
professionals (Wasilewski et al., 2022), and, in some cases, rehabilitation
units or wards were repurposed for acute COVID-19 care (Thau et al.,
2021). Furthermore, some patients were unable or unwilling to access
rehabilitation services in person due to concerns about COVID-19 exposure

(Lugo-Agudelo et al., 2021).

In response to the pandemic restrictions, many rehabilitation services had
to quickly shift from in-person sessions to virtual sessions, including

employing telerehabilitation technologies to deliver support (Wade, 2020).
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This prompted the acceleration of technological adaptations and the
widespread implementation of telerehabilitation solutions (Signal et al.,
2020). However, it also necessitated new operational processes, with both
practitioners and patients adjusting to new ways of delivering care, with
little opportunity to provide them with training or support with equipment,

at least in the short term.

1.5.1.1 Examining the use of telerehabilitation during COVID-19

As the WHO (2020) reported, while telemedicine was used before COVID-
19, it took on a new significance during lockdown periods when face-to-
face forms of healthcare were restricted. As a result, this study focuses on
the period between March 2020, when the pandemic was declared, and
December 2022, after the lockdown periods were over, to explore the
acceptance of telerehabilitation among physiotherapists and patients in
KSA, and the measures required to support its usage and development
post-pandemic. By collecting and analysing data during this period, this
study responds to calls for the challenges associated with the use of
telerehabilitation, and other forms of telemedicine, during the pandemic to
be identified, and remedial strategies proposed in order to support their

wider usage and development in the post-pandemic period (WHO, 2020).

1.6 Overview of Neurological Diseases and Multiple Sclerosis

Neurological diseases are the second largest cause of morbidity and
mortality worldwide after heart disease (Feigin et al., 2019), and they affect

not only individuals, but also families, caregivers, and wider society (Feigin
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and Vos, 2019). Furthermore, there is the added burden placed on the
healthcare system, which increases as the number of patients with these
conditions rises (Carroll, 2019). This issue is particularly significant in KSA,
given its size and its increasing population (General Authority for Statics in
KSA, 2019). A study conducted some 20 years ago by Al-Turaiki (2000)
highlighted that approximately 3.7% of the Saudi population were affected
by chronic disabilities, and a more recent study by Bindawas and Vennu
(2018) confirmed a broadly similar figure (3.3% of the total population),

with the most common type of disability being physical.

Multiple sclerosis (MS) is a chronic autoimmune neurodegenerative disease
that affects the central nervous system, being the most common non-
traumatic condition (Dobson and Giovannoni, 2019). The causes of MS are
still uncertain, but a number of potential causes have been highlighted,
including lack of sunlight and vitamin D, smoking, obesity, infections and
genetic predisposition (Niedziela et al., 2014, Amato et al., 2019, Stys and
Tsutsui, 2019). The number of patients with MS stands at approximately
two and a half million worldwide, and it is more prevalent among young
females, with a ratio of 2:1 in relation to its prevalence to males (Bezzini
and Battaglia, 2017, Walton et al., 2020). MS can occur at any age but is
most commonly diagnosed between 20 and 50 years old, and the median
age of MS onset is typically around 30 years old (Howard et al., 2016). MS
is considered a progressive disease, where symptoms tend to become
worse with time, and patients live their entire life with the condition (Oh et

al., 2018). This fact alone necessitates the need for quality rehabilitation
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services that can help to manage the symptoms of MS and delay the onset

of complications (Amatya et al., 2019).

In the context of Saudi Arabia, research suggests that the incidence of MS
has increased significantly in recent decades, rising from 25 cases for every
100,000 people in 1988 (Yaqub and Daif) to 40.40 in every 100,000 by
2020 (AlJumah et al., 2020). According to AlJumah et al. (2020), the
incidence among Saudi nationals was higher still at 60.95 in every 100,000,
making them particularly worthy of investigation. The female-to-male ratio
among the general population was found to be similar to the global ratio of
2:1, and 77% of patients were 40 years old or younger (AlJumah et al.,
2020). Research exploring the quality of care for MS patients in KSA is
scarce; however, a study by Al-Jadid (2013) found that only 1% of
neurological patients in KSA have received what might be regarded as
adequate healthcare and rehabilitation services, due in part to a major
shortage of inpatient rehabilitation beds in the country, with around 8,000
more beds being required for neurological patients alone. In addition,
Albejaidi (2010) highlighted a shortfall in the number of rehabilitation and
medical centres required as a result of an increase in the number of road
traffic accidents and the prevalence of neurological diseases in KSA. In this
context, it is clear that the development of creative, affordable and viable
solutions that can reduce the impact of neurological diseases on patients,

families, caregivers, society and the healthcare system is urgently needed.
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1.6.1 Rehabilitation for MS patients

The aim of rehabilitation in MS is to reduce its impact by helping patients
to be independent in active daily living and increasing participation in their
communities (Centonze et al., 2020). The general recommendation
suggests having regular assessments in order to follow up the disease
progression and monitor the patients’ needs (Yamout et al., 2020). This
includes support to enhance the general health of MS patients, which
includes their psychological, physical and cognitive functions (Kim et al.,
2019, Wendrich et al., 2019). Research indicates that early intervention is
essential for patients who are newly diagnosed with MS (Riemenschneider
et al., 2018) so providing timely access to treatment is important. However,
selecting an appropriate starting point for the rehabilitation sessions is
linked to the severity of the disease, the individual’s current level of
function and also their goals (Momsen et al., 2022), so rehabilitation plans
vary according to the needs of each patient (Kesselring and Beer, 2005,
Iodice et al., 2022). The use of physiotherapy has been shown to be
effective where the range of motion of joints, muscles weakness, pain and
general fatigue can all be enhanced (Latimer-Cheung et al., 2013), and
collaboration between physiotherapists and MS patients can lead to an
improvement in the psychological and physical functions of patients
(Soelberg Sorensen et al., 2019). However, a Cochrane review conducted
by Amatya et al. (2019) demonstrated that sustained engagement in
rehabilitation sessions, in both inpatient and outpatient settings, may be

required to achieve such improvements.
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1.6.2 The rationale for selecting MS for this research

The choice of MS as an example of a neurological condition in this research
was guided by two main factors: firstly, MS encompasses a wide range of
neurological symptoms, such as issues with mobility, balance, pain, and
fatigue (Dobson and Giovannoni, 2019). Therefore, by focusing on MS, the
study can explore the acceptance of telerehabilitation across a spectrum of
symptoms that are relevant to many other neurological conditions.
Secondly, the median age of MS onset is typically around 30 years old, but
the life expectancy for people with MS is only a few years less than in the
general population (Hosseini et al., 2022). This makes this group a
particularly useful example to examine, as they typically require longer-
term treatment and management after diagnosis than a number of other
conditions (Amatya et al., 2019). In addition, the median age suggests that
patients with MS are more likely to include both digital natives and older
people, who may not be as comfortable with technology, than other groups

who require physiotherapy (Lavorgna et al., 2018).

1.7 The Influence of Religion on Healthcare in Saudi Arabia

As the birthplace of Islam, religion plays an important role in Saudi society,
and it also exerts a strong influence on the healthcare system in KSA (Al-
Shahri, 2002). Indeed, research indicates that Islam, as the predominant
religion, shapes healthcare practices and policies significantly (Aldossary et
al., 2008). For example, Islamic teachings regarding health and well-being,

such as the importance of cleanliness, the prevention of harm, and the
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preservation of life, have been shown to affect healthcare delivery
(Halligan, 2006) and the principles of modesty and gender segregation
within Islam have led to the implementation of gender-specific healthcare
facilities and services (Aldosari, 2017), meaning men and women often
have separate waiting areas, examination rooms, and hospital wards
(Littlewood and Yousuf, 2000). While no previous studies have investigated
the impact of Islamic beliefs and practices on telerehabilitation services in
KSA, the researcher’'s experience as a physiotherapist in the country
suggests that they are likely to be just as significant when services are

delivered remotely.

1.8 Significance of the Study

Despite the significant progress that has been made in modernising the
Saudi healthcare system, the large size of the country and the rising
population can make it difficult to provide timely and effective healthcare
services, especially in rural areas. This presents a particular challenge for
individuals suffering from neurological conditions, such as MS, who typically
require regular treatment over sustained periods, especially those who
cannot access healthcare centres easily. The benefits associated with
telerehabilitation suggest that it could provide an effective means to
support these patients (Cherry et al., 2017); however, despite its increased
use during the COVID-19 pandemic, little is understood about how patients
and physiotherapists in KSA perceive telerehabilitation, and whether they

would be willing to use it now the pandemic restrictions have been lifted.
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In addition, although the Saudi Telemedicine Network was established in
2011 to create a roadmap for the implementation of telemedicine in the
country, no official policies or formal guidelines governing its use could be
identified by the researcher; this suggest that a comprehensive strategy to
permanently incorporate telerehabilitation into the Saudi healthcare has

not yet been established.

This study explores the factors which influence the acceptance of
telerehabilitation among physiotherapists and patients with neurological
conditions in KSA and proposes a strategy for its implementation in the
country. Based on a review of the literature and the findings of two Q
studies, it identifies the key drivers and barriers affecting acceptance of
telerehabilitation in KSA and provides an evidence-based solution which
takes account of cultural and religious beliefs in the country. In doing so, it
provides valuable insights which can be used to guide and shape the future
of telerehabilitation in KSA, enabling policymakers and healthcare providers
to create more efficient systems that are tailored to the actual needs of

both patients and healthcare professionals.

In conclusion, this chapter has introduced this study and explained the
Saudi context in which it is set. It has described the healthcare system in
KSA and the growth of digital health in the country. It has defined
telerehabilitation as a branch of telemedicine, and explained the impact of
the COVID-19 pandemic on its use. It has also provided a brief overview of

neurological diseases, including their prevalence in KSA, and explained why
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patients with MS were selected alongside physiotherapists as the focus of
this study. The impact of Islamic beliefs and practices on the Saudi
healthcare sector has also been described, and these have been identified
as a potential barrier to the wider use of telerehabilitation. The chapter has
concluded by highlighting the significance of the study. The next chapter
provides a review of recent literature exploring user attitudes towards

telerehabilitation, with a focus on the COVID-19 period.
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Chapter 2: Literature Review

2.1 Introduction

Despite evidence suggesting the effectiveness of telerehabilitation (Khan et
al., 2015, Peretti et al., 2017, Seron et al., 2021) and its rise to prominence
during the COVID-19 pandemic, previous studies have suggested that its
wider application may be impeded by users’ concerns, and an inadequate
understanding of the practical implications of the discipline (Scott Kruse et
al., 2018). Although factors including clinical and cost effectiveness have
been associated with the longer-term success and viability of telemedicine
(Cherney and Van Vuuren, 2012); the aspects that influence users’
acceptance of telerehabilitation most significantly have not yet been clearly
identified (Niknejad et al., 2021). In order to identify the factors that affect
the acceptance of telerehabilitation in Saudi Arabia, it is helpful to explore
the challenges experienced by practitioners and patients in other countries
and to compare them with the Saudi context. Therefore, this chapter begins
by examining recent Iliterature exploring user attitudes towards
telerehabilitation around the world, paying particular attention to studies in
other Gulf region countries, namely Kuwait and Iran, as they share many
of the social, cultural, and religious features which characterise Saudi
society. The methodology and key findings are discussed, emerging themes

are identified, and conclusions are drawn at the end of each section. The

chapter then explores research conducted within Saudi Arabia itself and
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identifies the themes and factors that influence the acceptance of

telerehabilitation, and telemedicine more broadly, within the country.

The recent COVID-19 pandemic provides an unprecedented opportunity to
study the use of telerehabilitation. With face-to-face contact severely
restricted in many countries by nationwide ‘lockdowns’, telerehabilitation,
and other forms of telemedicine, provided a valuable way to support
patients in a variety of medical contexts. As a result, this chapter examines
studies conducted both before, during, and after the main COVID-19
lockdown periods, and considers whether there are any significant
differences in their findings. However, while a number of studies have
examined the use of telerehabilitation in the context of COVID-19,
published research on telerehabilitation in KSA is very limited. Therefore,
there was a need to broaden the scope to include studies exploring the use
of telemedicine more broadly in order to help to identify the contextual

factors that influence Saudi users' acceptance of telerehabilitation.

The overall aims of the literature review and the type of review presented
are set out below. After that, the chapter explores the perceptions and
acceptance of telerehabilitation by medical rehabilitation practitioners and
patients during or after the COVID-19 pandemic, in developed and
developing country contexts, and in the Gulf region in particular. The focus
then shifts to KSA, where the attitudes of key user groups (patients and
healthcare professionals) towards the use of telemedicine are considered.

The themes and factors that influence use and acceptance in the country
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are identified, and the influence of religion, culture, and social beliefs on
acceptance of telerehabilitation and telemedicine more broadly are
discussed. The chapter concludes by presenting the gap in the literature

that this thesis seeks to fill and sets out its significance.

2.2 Aims of the Literature Review

The aims in conducting this literature review were three-fold. The first was
to review the literature on the use of telerehabilitation during COVID-19, in
both developed and developing country contexts, in order to identify the
factors which influence users’ acceptance of telerehabilitation and the
barriers to wider user acceptance. The second aim was to review studies
conducted in KSA to identify the contextual factors, notably cultural and
religious beliefs, which could influence Saudi users' acceptance of
telerehabilitation, based on their attitudes to telemedicine more broadly.
The third aim was to identify gaps in the literature to guide the development
of this study and the research questions. In addition, the methods and
methodologies used in the studies reviewed here informed decisions about
the most appropriate methodology for this study, and, once Q methodology
had been selected, the literature review provided a concourse for use in the

two Q studies (See Chapter 4).

2.3 Type of Literature Review

This chapter provides a narrative review of the literature rather than a

systematic or scoping review. This approach was selected because the topic
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being explored is relatively new and the number of available studies is
limited, especially in the Saudi context. Therefore, it was necessary to
broaden the scope beyond studies which explored telerehabilitation to
include those which addressed telemedicine more broadly and which were
conducted before the pandemic. As a result, the focus of and participants
in the available studies were not homogeneous, making it difficult to
establish clear inclusion or exclusion criteria. However, a systematic
approach was used to select the studies included, and this is explained in

the next section.

2.4 Search Strategy Adopted

In considering areas of relevance to this thesis, the different forms of
telemedicine and their sub-groups were identified, with a focus on those
specifically linked to telerehabilitation. The keywords of ‘telemedicine’,
‘telerehabilitation’, ‘telecare’, ‘telehealth’, and ‘telephysiotherapy’ were
selected and applied with relevant search terms in order to identify
published studies that explored the acceptance of telerehabilitation. The
dates of March 2020 (the start of the pandemic) until the end of 2022 were
set to identify studies which targeted the period during and after the
COVID-19 lockdowns. The end date was also selected based on the time
limits imposed by this doctoral research study. However, there were no set
dates for studies that explored users’ acceptance of telerehabilitation and
telemedicine in KSA, and all available published studies were included to

provide a more comprehensive picture of the context. The following
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databases were used to identify articles and studies linked to this research:
MEDLINE, CINAHL, EMBASE, PubMed, Web of Science (WoS), Allied and
Complementary Medicine Database (AMED) and Cochrane Central Register
of Controlled Trials (CENTRAL). In addition to the studies identified from
these databases, the references used in those studies were also searched
to find further studies that may be relevant to the review, forming part of
those considered eligible for text screening. From the databases and the
further searches conducted, a total of 23 studies were identified for
inclusion in the literature review. 15 studies targeted the acceptance of
telerehabilitation before, during and after the COVID-19 lockdowns (See
Figure 2-1) and eight targeted the uses of telerehabilitation and
telemedicine in KSA specifically (See Figure 2-2). These are discussed in

the following sections.
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Abstract and title

Records identified Records after et e hids
through databases duplicates removed e o
searching (n= 109) i
(n=112) (n= )
Records identified Records excluded
through screening (n=44)
the references of ]
included studies Records included
(n = 0) (n= 65)

Full-text assessed for
eligibility
(n=44)

Excluded studies were those conducted
Studies included outside the timeframe (March 2020 to
(n= 15) the end of December 2022), or those
that did not explore the acceptance of
telerehabilitation.

Figure 2-1: Process for selecting telerehabilitation studies during Covid-19
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Studies included
(n= 8)

Excluded studies were those conducted
outside KSA or those that did not include
any form of telemedinice or
telerehabiliation.

Figure 2-2: Process for selecting Saudi studies

2.5 Acceptance of Telerehabilitation During the COVID-19

Pandemic

This section focuses on studies that explore the perceptions and acceptance
of telerehabilitation among medical rehabilitation practitioners and patients
during and after the COVID-19 lockdowns. Studies conducted in developed
countries or regions (namely, Europe, the United States [US], and
Australia) are presented first, followed by those from developing countries
or regions (namely Asia and Africa), then studies from countries which are
near neighbours of KSA and share similar cultural and religious contexts,

namely, Kuwait and Iran, are considered.
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2.5.1 Acceptance in developed countries

Five studies exploring the acceptance of telerehabilitation in six European
countries were published within the date range specified. These included
the United Kingdom (UK) (Buckingham et al., 2022), Italy (Milani et al.,
2021), Belgium and France (Dierick et al., 2021), Switzerland (Rausch et
al., 2021) and Austria (Rettinger et al., 2021). Two studies came from
the US (Saaei and Klappa, 2021, Sprianu et al., 2022), and one from
Australia (Bennell et al., 2021). Table 2-1 below summarises these
studies, detailing the country where each was conducted, the methods
used, the participants involved, as well as the aim, findings, challenges

identified, and the recommendations of each study.

All the studies aimed to explore the perceptions, feasibility, and attitudes
towards telerehabilitation, especially during the COVID-19 lockdown
period, among healthcare practitioners and patients. Overall, attitudes
toward using telerehabilitation were generally positive; however, some

resistance was identified, among both patients and practitioners.

In the UK, Buckingham et al., (2022) reported the findings of a cross-
sectional study which explored the current uses of and the potential need
for telerehabilitation in the UK. 247 healthcare practitioners, 72% of
whom were physiotherapists and occupational therapists, were invited to
participate in an online questionnaire, and most reported feeling more
confident when they delivered video telerehabilitation consultation than

in physical assessment session.
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Table 2-1: Summary of the studies in developed countries

Author Country Sample Design and Emerging themes and challenges
methods

Buckingham et UK 247 healthcare Cross-sectional - Increased use of telerehab. since
al., 2022 practitioners study COVID-109.

- Lack of training.

- Lack of clear guidelines.

- Cost of equipment.

- Internet connections.
Milani et al., Italy 23 patients Cross-sectional - Patients’ age.
(2021) study - Internet connections.
(Saaei and us - 228 physiotherapists Survey - Increased use of telerehab. since
Klappa, 2021). - 61 patients COVID-109.

- Lack of support.

- Patients’ digital literacy.

- Official platform.

- Privacy of data.
Sprianu et al., us - 152 healthcare Questionnaire - Lack of support.
2022 practitioners. - Patients’ digital literacy
Rettinger et al. Austria - 325 physiotherapists Survey - Lack of a clear framework.
(2021)
Bennell et al. Australia - 207 physiotherapists - Surveys - Not suitable for all medical
(2021) - 401 patients - Qualitative conditions.

open-ended - Insurance coverage.
questions - Cost.

(Dierick et al., Belgium and | - 107 physiotherapists Questionnaire - Lack of training.
2021) France - 68 patients - Lack of clear guidelines.

(Rausch et
2021),

al.,

Switzerland

742 physiotherapists

Cross-sectional
study

Increased use of telerehab. since
COVID -19.

- Lack of training.

- Lack of clear guidelines.
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In addition, Rettinger et al. (2021) investigated the attitudes of
physiotherapists, occupational therapists, and speech therapists toward
telerehabilitation during the COVID-19 lockdown in Austria. They used
an online survey to collect data from 325 participants and found they
that physiotherapists reported positive attitude towards

telerehabilitation.

In the US, Sprianu et al. (2022) followed Rettinger et al. (2021) by
assessing the impact and advantages of using telerehabilitation during
the COVID-19 lockdown in three areas: physiotherapy, occupational
therapy, and speech-language therapy. They used questionnaires to
collect their study data and received responses from 152 therapists. In
addition, Saaei and Klappa (2021) conducted a survey with the aim of
evaluating the attitudes of both physiotherapists and patients who visited
an outpatients' clinic toward telerehabilitation. They received 228
responses from the physiotherapists and 61 from the patients. Positive
attitudes towards telerehabilitation were reported in both studies and a
number of advantages were identified: increased access to healthcare
services, saving therapists’ time, and improved adherence to the

patients’ rehabilitation plans.

In addition, in Australia, a mixed-methods study was conducted by
Bennell et al. (2021) to explore the experiences of physiotherapists and
patients who used video-based telerehabilitation during the COVID-19

outbreak. They used online surveys and qualitative open-ended
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qguestions and received responses from 207 physiotherapists and 401
patients. They found that the majority of the patients considered the
quality of telerehabilitation sessions via video to be the same or better
than face-to-face sessions due to convenience, time saving, ease of

access, and receiving more attention from the physiotherapists.

However, not all studies identified such positive perceptions. For
example, Milani et al. (2021) conducted a study to test the acceptance
of telerehabilitation during COVID-19 lockdown among patients with
physical disabilities in Italy. 23 patients who were enrolled in a
physiotherapy programme were asked if they were willing to receive
telerehabilitation via video, and, while 11 agreed to take part in
telerehabilitation video sessions, 12 refused. Among the participants who
refused telerehabilitation, four said they didn’t think it was useful for
them, four did not have an internet connection at home, and four were
unable to use any smart devices. The authors concluded that although
telerehabilitation offered a good alternative intervention during the

lockdown, the patients preferred face-to-face sessions.

Studies in Belgium and France (Dierick et al., 2021) and Switzerland
(Rausch et al.,, 2021) also reported negative perceptions of
telerehabilitation. Dierick et al. (2021) explored the intentions of
physiotherapists and patients with musculoskeletal disorders towards
using telerehabilitation during the second lockdown. Data were collected

using an online questionnaire which was completed by 107
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physiotherapists and 68 patients. They found that both patients and
physiotherapists reported that they were not wiling to wuse
telerehabilitation in the future, although the patients were slightly more
optimistic about possible future engagement. Rausch et al. (2021)
conducted cross-sectional study to investigate the views of Swiss
physiotherapists about using technologies to deliver ‘remote therapy' to
their patients during the COVID-19 lockdown. They surveyed 742
physiotherapists and they found that they did not believe that
telerehabilitation was a suitable complement to conventional face-to-face
physiotherapy in clinical settings and they did not intend to implement it
after the lockdown period (Dierick et al., 2021). This might be due to the
resistance to change and adopting new technology and the lack of
confidence and interest in telerehabilitation as it was reported in both
studies that the vast majority of participants had never used

telerehabilitation before.

2.5.1.1 Emerging themes and challenges

A number of clear themes emerge from the studies in developed
countries, including specific challenges to the use of telerehabilitation.
a) Increased use of telerehabilitation due to the COVID-19 pandemic
The increased use of telerehabilitation due to the COVID-19 pandemic is
a consistent theme in many, notably in Switzerland, where a substantial
increase was reported. Before the lockdown, only about 4% of

physiotherapists had used such technologies with their patients, but this
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rose to about 45% during the lockdown (Rausch et al., 2021). In the UK,
by contrast, the vast majority of participants had already used video
telerehabilitation sessions with their patients; however, usage had
increased due to the COVID-19 lockdown (Buckingham et al., 2022).
Equally, in the US, a large majority (73%) of physiotherapists indicated
that the use of telerehabilitation methods had increased during the
pandemic due to the lockdown, with 97% incorporating telerehabilitation
sessions into their daily routine during this period (Saaei and Klappa,

2021).

b) Lack of specialist training

Despite the increased usage, the lack of specialist training for both
therapists and patients was a common concern across almost all the
countries. For example, in the UK, where telerehabilitation use was
relatively high, only 19% of practitioners had received training on its
uses (Buckingham et al., 2022). In Belgium and France, training
provision was listed as one of the recommendations, both for patients
and physiotherapists, to overcome resistance to change and enhance the
positive perceptions of telerehabilitation (Dierick et al., 2021). In
Switzerland comprehensive training and education were also
recommended to address limited confidence and interest in
telerehabilitation among physiotherapists (Rausch et al., 2021). In the
US, Sprianu et al. (2022) found that the switch to telerehabilitation
services during the pandemic had provided a range of benefits, but that

over 40% of participants reported they had not received adequate
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training. Overall, these studies suggest that providing training in the use
of telerehabilitation could help to optimize the benefits of
telerehabilitation, improve its acceptance among healthcare practitioners

and patients, and ensure its effective implementation.

c) Need for clear protocols and guidelines

The need for standardized guidelines, regulations, and protocols and the
lack of clear legal frameworks for telerehabilitation were also identified
in the UK and Austrian studies. Buckingham et al. (2022) emphasized
that despite the increasing use and potential benefits of telerehabilitation
in the UK, there was an urgent need for specialist resources and
standardized guidelines. This need for clear protocols was similarly
identified by Rettinger et al. (2021) in Austria. Meanwhile, Saaei and
Klappa (2021) and Sprianu et al. (2022) highlighted the lack of available
technical support as a significant challenge in the US contexts,
underlining the need to provide technological training as well. These
findings suggest a need for more robust education and training
programmes that emphasize evidence-based practice in respect of

telerehabilitation and also address technical support requirements.

d) Patients’ individual characteristics

Themes relating to patients’ characteristics, including age, cognitive
ability, and technological ability also emerged from the studies in Italy,
Australia, and the US. In the Italian study, Milani et al. (2021) found that

younger patients and those with better cognitive functions were more
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familiar with using technology and more likely to choose the video option.
Furthermore, in the Australian study by Bennell et al. (2021),
physiotherapists found that video telerehabilitation sessions were not the
right option for all of their patients, presumably due to the specific
characteristics of each case or disease. Meanwhile, in the US, Saaei and
Klappa (2021) reported that technology illiteracy was one of the
challenges  encountered with patients  when implementing
telerehabilitation, and Sprianu et al. (2022) also identified technology

challenges for patients as a primary obstacle.

e) Data security

The privacy of patients’ data also emerged as an important theme,
notably in the study by Saaei and Klappa (2021) in the US in which
concerns about security of data were explicitly mentioned. Although this
issue was not prominent in the European studies, this is likely to reflect
the fact that strict personal data regulations already exist within the EU
(European Council, n.d.) rather than a lack of awareness about the

importance of data protection.

f) Costs

The cost associated with rehabilitation services was also an emerging
theme. For instance, the question of whether insurance companies would
fund telerehabilitation emerged from the Austrian study, and, while
physiotherapists in Australia were able to reduce the price of the sessions

when they were delivered remotely (Bennell et al. 2021), the provision
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of necessary equipment and resources for telerehabilitation was reported
to be a challenge in the UK (Buckingham et al., 2022). This points to
broader cost-related issues since acquiring appropriate devices and
maintaining reliable internet connections involves expenses. In addition,
in the US study, the need for an official platform to run remote sessions
was mentioned (Saaei and Klappa, 2021), and, depending on the specific

platform, this could require substantial financial resources.

g) Internet connectivity

The strength and reliability of internet connections were also identified
as a significant challenge. In the UK study by Buckingham et al. (2022),
the strength of the internet connections was reported as one of the main
challenges. Similarly, among Italian patients with physical disabilities
who refused telerehabilitation in the Milani et al. (2021) study, a lack of
internet connectivity was a primary reason. This suggests that the
availability and quality of internet access may significantly impact the
effectiveness and feasibility of telerehabilitation, as poor or inconsistent
internet connections could hinder communication, reduce the quality of

therapy sessions, and limit the accessibility of these services.

The findings from these studies reveal divided opinions about the
effectiveness of telerehabilitation. While the majority (Buckingham et al.,
2022; Milani et al., 2021; Rettinger et al., 2021; Saaei and Klappa, 2021;
Sprianu et al., 2022; Bennell et al., 2021) report positive perceptions,

Dierick et al. (2021) and Rausch et al. (2021) reported negative
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perceptions overall. While all the studies reported increased use of
telerehabilitation due to COVID-19 pandemic, a number of significant
obstacles to its widespread adoption remain. These include a lack of
training, the need for standardized guidelines and legal frameworks,
patients’ characteristics influencing telerehabilitation usage, costs and
insurance coverage, data security and privacy, and the reliability of

internet connections.

Despite their status as developed nations with advanced healthcare
systems and strong legislative systems, these studies suggest that,
whilst telerehabilitation has become more established as a result of the
pandemic, there are still issues to address. The lack of clear legal
frameworks covering telerehabilitation and standardised guidelines in
these countries means they cannot provide models of good practice for
other countries to follow in this regard, so further research is required.
However, these studies have helped this thesis consider the following
issues: the importance of exploring the barriers to using
telerehabilitation in the country of the study, secondly, the need to
include participants of both genders, different ages, and areas of
telerehabilitation (physiotherapy, occupational therapy and speech
therapy); and finally, the need to focus on a specific population instead

of a general population (Stroke, Multiple sclerosis and Parkinson).
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2.5.2 Acceptance in developing countries

Four studies were identified from developing counties: India (D'Souza and
Rebello, 2021), Philippines (Leochico et al., 2021), Nigeria (CE et al.,
2021), and Ethiopia (Sidelil et al., 2021) (See Table 2-2). As was the case
in the studies from Europe, the US and Australia, participants in these
countries generally had positive attitudes towards using telerehabilitation,
they also reported that telerehabilitation was widely used during the
COVID-19 pandemic, and that video sessions were most commonly used.
Like the previous studies, these also used questionnaires to gather data,
but a broader range of participants were targeted across the studies, with
CE et al. (2021) exploring the attitudes and awareness of Nigerian medical
students towards the use of telerehabilitation. Again, a number of key
challenges emerged, including the lack of available training for both
students and qualified practitioners, no clear guidelines, and infrastructure

issues (including a lack of IT support).
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Table 2-2: Summary of the studies in developing countries

Author Country Sample Design and Emerging themes
methods
(D'Souza and India 118 physiotherapists Questionnaire Lack of training.
Rebello, 2021), Lack of support.
Lack of guidelines.
Internet connections.
Privacy of data.
(Leochico et al., Philippines 259 responses Nationwide survey Lack of knowledge about
2021) telerehab.
Patients’ medical conditions.
Lack of clear guidelines.
Cost.
(Mbada et al., Nigeria 200 physiotherapy Cross-sectional Teaching curriculum.
2021), students study Lack of clear guidelines.
Patients’ age.
(Sidelil et al., Ethiopia 408 healthcare Cross-sectional Lack of support.

2021).

practitioners.

study

Patients’ digital literacy.
Security and privacy of data.
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a) Lack of training and support

D'Souza and Rebello (2021) collected data from 118 physiotherapists
around India through a self-reported questionnaire and evaluated their
perceptions and experiences of using telerehabilitation during the
COVID-19 pandemic. They found that around 80% of the participants
had used telerehabilitation for the first time just after the pandemic
started, and around 70% considered it a good option to deliver
physiotherapy sessions during the lockdown periods. However, they also
identified a lack of training, a lack of internet connectivity, and limited
support from IT teams in their workplaces as significant barriers to the

use of telerehabilitation within the country.

A similar nationwide survey in the Philippines was conducted by Leochico
et al. (2021) with the aim of assessing the perceptions and experiences
of physical medicine and rehabilitation specialists toward
telerehabilitation during the lockdown periods. They received 259
responses and found that video sessions were the most commonly used
method to contact patients online during the pandemic. However, 60%
of the participants in their study reported that they did not have enough
information about telerehabilitation to use it effectively, again indicating

a need for further training.

Education and training were foregrounded in the Nigerian study by CE et

al. (2021). They conducted a cross-sectional survey that aimed to
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investigate the awareness and attitude of Nigerian physiotherapy
students towards using telerehabilitation. They recruited 200
undergraduate students and found that their awareness of
telerehabilitation was moderate, even though they were digital natives.
Once the concept was explained to them, the participants identified
multiple advantages, such as saving time and providing easy access to
health services and expressed the need for telerehabilitation principles
to be included in their curriculum to better prepare them for future

practice.

In Ethiopia, Sidelil et al. (2021) conducted a cross-sectional study that
aimed to assess the attitudes of healthcare professionals towards
telerehabilitation and received 408 responses. They found that around
70% of participants had positive attitude toward telerehabilitation. In
contrast to the other studies, Sidelil et al. (2021) did not explicitly
mention lack of training as a barrier, but they noted that having
knowledge about telerehabilitation was directly linked to its acceptance

among healthcare professionals.

As was the case in the developed countries, these studies suggest that
more resources and training are needed to ensure these healthcare

professionals can effectively use telerehabilitation in their practice.

b) Patients’ characteristics
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Patients’ characteristics, including age, medical condition, and technical
ability, were again identified as playing a significant role in the adoption of
telerehabilitation. CE at al.’s (2021) study in Nigeria, which was focused on
physiotherapy students, examined the relationship between age and
technical ability, and raised concerns that older generations with chronic
conditions might struggle with the adoption of telerehabilitation due to
possible difficulties in mastering the technology. This concern could extend
to patients of older age groups in other countries as well. The age of the
study participants was also a key consideration in both D'Souza and Rebello
(2021) and Sidelil et al. (2021), where including younger participants was
reported as creating a potential bias towards the acceptance of

telerehabilitation, due to their more frequent engagement with technology.

Technical ability, which is closely tied to age, also emerged as a key
consideration. In Ethiopia, Sidelil et al. (2021) found that digital literacy,
along with owning a smartphone and having knowledge about
telerehabilitation, directly influenced the acceptance of telerehabilitation.
However, even though the Nigerian and Ethiopian studies engaged with a
younger demographic, there were still concerns about whether they
possessed the level of digital literacy required for the effective use of

telerehabilitation services.

The medical condition of patients was also a factor. Leochico et al. (2021)
found that rehabilitation specialists from the Philippines preferred to deliver

telerehabilitation sessions only to patients they already knew and provide
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face-to-face sessions to new patients. This may suggest concerns about the
efficacy of telerehabilitation for certain medical conditions and underlines
the value of in-person evaluation and treatment at the start of a

rehabilitation programme.

c) Cost

A significant point in a developing country context is that the study in the
Philippines found that the cost of private telerehabilitation sessions
decreased if they were delivered remotely (Leochico et al., 2021), which

may contribute to increasing the use of telerehabilitation in the future.

d) Data privacy

Concerns around privacy and data security were also prominent in these
studies. In India, concerns around the privacy of data was identified as
one of the key barriers to the use of telerehabilitation among
physiotherapists (D'Souza and Rebello 2021), and, in Ethiopia,
acceptance of telerehabilitation was directly linked to confidence in
security and privacy of data (Sidelil et al., 2021). While neither (Leochico
et al., 2021, CE et al., 2021) explicitly mentioned data privacy as a
concern, these findings, alongside those of the previous set of studies,
suggests that patients may be hesitant to engage with telerehabilitation
services if they are not confident that their personal health information

will be kept secure and confidential.

The themes that emerged from the studies in the developing countries were

the same as those in developed countries, and this suggests these are likely
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to be significant issues within the Saudi context of this study. However, it
is important to explore the use and acceptance of telerehabilitation in
countries close to Saudi Arabia, as their religion, culture, and social beliefs
are similar. As a result, this section discusses two studies from Kuwait and

one from Iran.

2.5.3 Acceptance in the Gulf Region

Given the narrow geographical scope of the Gulf region, only three studies
which explored the use of telerehabilitation during the pandemic outside of
KSA were identified (See Table 2-3). The studies from KSA itself are
presented in 2.6 below. All three studies presented positive perceptions
toward using telerehabilitation, but, in line with the previous studies,

several challenges were also identified.

Albahrouh and Buabbas (2021) explored the perceptions of
physiotherapists regarding the use of telerehabilitation during the COVID-
19 pandemic in Kuwait. They first used a cross-sectional survey to collect
data from 273 physiotherapists and then conducted semi-structured
interviews with six physiotherapy department heads. They found that
approximately 90% of the participants reported that they were willing to
use telerehabilitation in their practice, and the findings from the semi-
structured interviews revealed that managers thought that
telerehabilitation was useful to reduce waiting lists, manage chronic
conditions, save patients time and effort, and that it motivated them to do

the prescribed exercises at home.
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Table 2-3 Summary of the studies in the Gulf region

Author Country Sample Design and methods Emerging themes
Albahrouh and Kuwait - 273 physiotherapists - Cross-sectional study - Lack of training.
Buabbas (2021) - 6 physiotherapy - Semi-structured - Lack of support.

department heads interviews - Lack of clear guidelines.
- Privacy of data.
- Patients’ age.
(Buabbas et al. Kuwait - 46 patients with - Questionnaire - Lack of knowledge.
2022) musculoskeletal - Semi-structured - Lack of clear guidelines.
injuries interviews - Patients’ level of education
- 8 physiotherapists
Dadgar et al. Iran 118 healthcare Questionnaire - Lack of training.

(2021)

practitioners.

- Lack of clear guidelines and
infrastructure.
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In the second study in Kuwait, (Buabbas et al., 2022) was led by almost
the same research group and investigated patients’ satisfaction with the
use of telerehabilitation to treat musculoskeletal injuries during the
pandemic. They collect both quantitative and qualitative data from
participants, using a self-reported questionnaire to collect responses from
46 patients with musculoskeletal injuries and conducting semi-structured
interviews with eight physiotherapists. The patients had to try a
telerehabilitation session before they participated in the questionnaire to
ensure they could speak from personal experience. Analysis of the
questionnaire data showed that the patients were satisfied with using
telerehabilitation services from home. The physiotherapists who
participated in the interviews reported that using telerehabilitation during
the pandemic was a helpful alternative method to face-to-face therapy.
They also noted that their patients typically preferred receiving video
sessions via mobile applications, such as WhatsApp, which they use in their

daily lives.

The third study was conducted by Dadgar et al. (2021) to assess the
acceptance of using telerehabilitation by all rehabilitation professionals in
Iran during the COVID-19 outbreak. They designed a questionnaire that
measured the feasibility of telerehabilitation, attitudes towards it, and
satisfaction with it. They received responses from 118 participants from
different medical rehabilitation majors (occupational therapists, speech
therapists, audiologists and psychologists). Overall, the authors found that

the rehabilitation professionals in their study were satisfied with using
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telerehabilitation with patients, and they concluded that telerehabilitation

was feasible in Iran.

Despite the strong influence of Islam on social attitudes in Iran and Kuwait,
these studies identified similar challenges to the widespread acceptance of
telerehabilitation as those conducted in other countries. In Kuwait
Albahrouh and Buabbas, (2021) reported that there was a lack of available
training for therapists in conducting telerehabilitation, a lack of support
from the IT units at hospitals, and concerns about the confidentiality of the
data. They also identified the absence of written regulations for
telerehabilitation practice and agreed guidelines as an issue. The study by
Buabbas et al. (2022) also identified an urgent need for regulations and
clear guidelines for using telerehabilitation with patients, while Dadgar et
al., (2021) highlighted the importance of providing training to healthcare
professionals in Iran and developing the infrastructure required to deliver

telerehabilitation.

Regarding the patients’ characteristics, cultural expectations were not
considered, but the age and level of education of the patients were
identified as potential challenges when implementing telerehabilitation
(Albahrouh and Buabbas 2021). In this regard, Buabbas et al. (2022) found
that younger and more educated participants showed a higher rate of

satisfaction than older and non-educated participants.

The barriers identified by the physiotherapists in the first Kuwaiti study

(Albahrouh and Buabbas, 2021) mirror those of D'Souza and Rebello
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(2021) in India, reflecting the universality of these concerns. It is also
noteworthy that, while telerehabilitation was positively received in both
Kuwait and Iran, the Kuwaiti physiotherapists interviewed in Buabbas et al.
(2022) preferred to meet new patients face-to-face and only suggested
telerehabilitation for subsequent sessions. This echoes the findings of
Leochico et al. (2021) in the Philippines and suggests that in-person
meetings may be more appropriate for first appointments, with

telerehabilitation used primarily for follow-up sessions.

Although these studies provide wuseful insights into the wuse of
telerehabilitation in the Gulf region during the pandemic period, they have
some limitations within the context of this research. For example, the
response rate for Albahrouh and Buabbas (2021) was relatively low (around
35%), and it only included physiotherapists who work in the governmental
sector in Kuwait, excluding those in the large private sector. In addition, as
Dadgar et al., 2021 involved participants from different rehabilitation
majors, limiting the results' applicability in the context of physical therapy,
which is the focus of this study. Furthermore, as none of these studies
mention the impact of religion, culture, or social beliefs on users, it is
difficult to know whether the acceptance of telerehabilitation they portray
was based on purely medical grounds or whether social and cultural
requirements were also considered. In order to investigate this further, the
following section explores studies conducted in KSA and highlights the
cultural and social factors which have been found to influence user

acceptance in the country.
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2.6 Acceptance of Telemedicine and Telerehabilitation in Saudi

Arabia

As mentioned above, the number of published studies on telerehabilitation
in KSA is extremely limited. Therefore, in order to investigate the factors
that might affect the successful integration of telerehabilitation into the
Saudi healthcare system, it was necessary to broaden the scope of the
literature review to include studies with a similar focus. As telerehabilitation
is a form of telemedicine, this section begins by exploring the perspectives
of users towards telemedicine in KSA in the period before COVID-19. It
then focuses on studies on telerehabilitation in particular and its acceptance
by healthcare professionals and patients. The section concludes by
identifying the religious, cultural and social factors that have been found to
influence the application of telemedicine and telerehabilitation in the

country.

2.6.1 Acceptance of telemedicine in Saudi Arabia

Three studies were identified which explored telemedicine in the Saudi
context; two explored the perspectives of physicians toward telemedicine
rehabilitation (El-Mahalli et al., 2012, Albarrak et al., 2019), and one
examined the views of the general population about telemedicine
(Alshammari, 2019). The key features of these studies are summarised in

Table 2-4.
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Table 2-4 Summary of the telemedicine studies in KSA

Author Sample Design and Emerging themes
methods
El-Mahalli et 396 healthcare Cross-sectional - Saving time and money.
al. (2012) professionals study - Lack of knowledge.
- Lack of training and infrastructure.
- Lack of support.
- Lack of clear guidelines.
- Privacy of data.
- Patients’ age.
Albarrak et 391 physicians Questionnaire - Lack of training.
al., (2019) - Lack of clear guidelines.
Alshammari 781 responses National survey - Lack of trust in telemedicine.
(2019) - Lack of awareness.

- Lack of clear guidelines and
infrastructure.
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El-Mahalli et al. (2012) conducted a cross-sectional study of four hospitals
in the Eastern region of KSA to evaluate healthcare professionals’
perceptions about telemedicine and their willingness to use it. Participants
were a mixture of physicians (281) and other specialists in applied medical
sciences (115). Three of the hospitals involved in this study employed
telemedicine while one did not. The authors delivered two types of
questionnaires to the study participants, the first addressing healthcare
professionals in hospitals who adopted telemedicine (144 responses, mean
age= 40), while the second was intended for those who had not used it

(252 responses, mean age= 37).

The key findings of this study were that only 33% of the healthcare
professionals who worked in the hospitals that had already employed
telemedicine actually engaged with it, and most of them were consultants
who had more than twenty years of experience. However, both sets of
respondents thought that providing care and management and saving time
and money were the most valuable benefits of implementing telemedicine.
In terms of barriers, it is significant to note that a lack of knowledge about
the uses and applications of telemedicine was identified as the main
challenge by both groups, followed by a lack of training and infrastructure.
As this study was conducted over a decade ago (in 2012), this suggests

that these are long-standing issues in relation to the use of telemedicine.

This idea is supported by Albarrak et al. (2019), who conducted another

cross-sectional study to assess physicians’ knowledge and perception about
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telemedicine. They surveyed 391 physicians in KSA and produced similar
findings to ElI-Mahalli et al. (2012), with 90% of respondents agreeing that
telemedicine was a valuable way to provide healthcare services that would
save time and money, and approximately 70% reporting that the number
of training sessions, courses or conferences linked to telemedicine in KSA
were insufficient. Conclusions from both of these studies suggest that
telemedicine is seen as beneficial in the country, but there is a long-

standing lack of specialist training provided by those in authority.

Although these two studies included large samples, some concerns
regarding their sampling and design should be noted. Both included a high
number of non-Saudi healthcare professionals (189 and 107 respectively),
and it could be argued that this may not be truly representative of the
actual context in KSA, as Saudi culture is strongly influenced by Islamic
beliefs, and these shape and inform all aspects of life (Al-Shahri, 2002).
Therefore, including more Saudi clinicians in studies of this kind are
essential to ensure a more representative Saudi sample. Furthermore,
neither study recruited participants from a range of different age groups:
for example, participants aged above 50 represented only 6% in the
Albarrak et al. (2019) study and 12% in El-Mahalli et al. (2012) study.
Indeed, approximately 60% of the participants in the Albarrak et al. (2019)
study were below the age of 30, so would have been relatively early in their

medical careers.
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Furthermore, the percentage of female physicians involved in Albarrak et
al. (2019) study was just 23%; however, according to Althubaiti and
Alkhazim (2014), female physicians in KSA constitute one-third of all Saudi
physicians. It also appears that both Albarrak et al. (2019) and El-Mahalli
et al. (2012) studies failed to address specific cultural and religious
considerations that were likely to be meaningful to female participants. In
particular, questions around their willingness to appear in video
conferencing due to their religious beliefs and the general prohibition of
females appearing in videos where they might be required to uncover their
faces in front of non-related males warrants consideration. In addition, the
El-Mahalli et al. (2012) study was conducted in the Eastern region and
Albarrak et al. (2019) focused on the capital city, Riyadh, but neither

examined the situation in the country as a whole.

Alshammari (2019) conducted a cross-sectional study which sought to
explore the perceptions and experiences of telemedicine in the general
population in KSA. He distributed a survey through various social media
applications, such as Twitter, WhatsApp and Telegram, and received 781
responses. The findings showed that around 70% of the participants were
interested in using telemedicine, and that a majority (60%) thought video
calls via mobile devices were the best means of communication. However,
52% of respondents reported that they had not used the Seha mobile phone
healthcare application or any other telemedicine services in KSA, and 51%
had never used their mobile phone to seek any medical services or advice

at all. Findings indicated that four specific factors affected participants
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willingness to engage with telemedicine: a) a general lack of trust
associated with using such technologies in a medical capacity; b) a lack of
awareness of the effectiveness of telemedicine, ¢) a lack of information
about the uses of telemedicine, and c¢) not having the desire to consult

healthcare professionals remotely.

Despite the fact this study managed to gather a large amount of data from
different areas in KSA, its results cannot be generalised for a number of
reasons. Firstly, half of the participants were from Hail, a city in KSA, and
around 12% were from villages situated in and around Hail, with just 38%
from ten other cities in the country. In addition, around 85% of the
participants were under 40 years old and 88% were female. Furthermore,
there were no details confirming whether the participants were healthy or
not. It seems that the study did not consider the fact that people in older
age groups typically use more healthcare services than those who are 40
or below (Shrivastava et al., 2013). Therefore, testing the perceptions and
experiences of older age groups too would generate more valuable
outcomes for healthcare providers, as they tend to be one of the main
targets of telemedicine. Finally, the author used only closed questions in
the survey which guided the participants to select from pre-existing
answers, so this limited the information being gathered by the author. The
use of closed questions may not be the best choice when it comes to trying
to evaluate perceptions and experiences in a particular area, as qualitative
methods would provide more information and offer the space for the

participants to express their views (Yaddanapudi and Yaddanapudi, 2019).
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In conclusion, these three studies provide useful insights into the
perceptions of both healthcare professionals and members of the public
about implementing telemedicine in KSA, and a number of themes emerge.
Firstly, they suggest that the concept and idea of implementing
telemedicine is generally acceptable to both healthcare professionals and
members of the public in the Kingdom; secondly, that there is a lack of
knowledge and training about telemedicine and its applications; and,
thirdly, that the patient's age, technological ability, and health condition
are important factors to take into consideration. These echo the findings of
the studies in other countries discussed above, suggesting that these are
significant obstacles to the implementation of all forms of telemedicine.
However, these studies also raise a number of issues which require
consideration in respect of the present study: firstly, there is a need for
studies that focus on the perspectives of Saudi healthcare professionals of
different genders; secondly, that KSA is a big country and studies which
look beyond the major cities are required, as telemedicine is particularly
useful for patients who live in rural areas with limited access to healthcare
services; and thirdly, that the reasons for people’s reluctance to engage
with telemedicine require further investigation if telerehabilitation is to be
fully incorporated into the Saudi healthcare system. With this in mind, the
following section examines studies which explore the acceptance of

telerehabilitation in KSA.
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2.6.2 Acceptance of telerehabilitation in Saudi Arabia

Five studies were found in the literature that focused on telerehabilitation
in KSA; three focused on exploring the viewpoints of patients (Algahtani,
2019, Alsobayel et al., 2021, Algarni et al., 2022), and two on the
perspectives of healthcare professionals (Aloyuni et al., 2020, Ullah et al.,
2021) (See Table 2-5). This section is therefore divided into two parts: the
first discusses the studies that focused on patients, while the second

examines those conducted with clinicians.

2.6.2.1 Acceptance by Patients

Algahtani (2019) conducted a study to assess the perception, awareness,
and knowledge of a group of orthopaedic patients who had used
telerehabilitation services at home. He recruited 90 patients, aged between
50 and 75, with problems such as lower back pain, knee pain, etc. The
participants all received a telerehabilitation session in order to familiarise
them with it, and they completed a questionnaire before and after the
session. Their responses revealed an increase in their knowledge and
awareness of telerehabilitation as a result of the session (from around 50%
before the session to over 90% after it) and in their levels of satisfaction
with telerehabilitation (from 64% before the session to 94% post session).
Algahtani also interviewed the participants to seek more information from
them and reported that they appreciated the convenience of the sessions
being at their home, as they did not have to travel to the clinic. However,
no details were given about the number of participants interviewed nor

about the type of telerehabilitation sessions which patients had received.

54



Table 2-5 Summary of the telerehabilitation studies in KSA

Author Sample Design and methods | Emerging themes

Algahtani 90 patients - Questionnaire - Increased levels of satisfaction.
(2019) - Interviews - Convenience.
Alsobayel et 95 patients Quasi-experimental | - Improved physical function and
al. (2021) pre—post quality of life.

intervention - Increased levels of satisfaction
Algarni et al. | 227 patients Cross-sectional - Not the same quality as face to
(2022) study face.

- Wrong diagnosis.

- Willingness to recommend it to
others

- Safe, effective, and affordable
option.

- Confident in using technology.

- Patients’ age.

Aloyuni et al.
(2020)

374 physiotherapists

National survey

- Adequate knowledge.
- Low rate of use.

- Technical issues.

- Cost of the equipment.

Ullah et al.
(2021)

- 82 Rehabilitation
professionals

Questionnaire

- Lack of awareness.
- Lack of knowledge.
- Data privacy.

- Cost of equipment.
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Furthermore, the figures presented in Algahtani’s study were not legible,
and, although the author referred readers to the appendices for access to
the questionnaire, no appendices were provided with the article. Therefore,
the results of this study should be taken with a degree of caution due to

the absence of key details which might affect its quality and validity.

Alsobayel et al. (2021) conducted a study to assess the attitudes of patients
with musculoskeletal conditions towards telerehabilitation; they also
measured the impact of telerehabilitation on pain reduction, function, and
quality of life. They recruited 95 participants, each of whom received two
to three telerehabilitation sessions a week for six weeks. The treatment
intervention was generic, including patient education, strengthening
exercises, and aerobic exercises, and Google Meet was used to deliver all
of the physiotherapy sessions remotely. Patients completed questionnaires
prior to beginning the intervention and after receiving remote
physiotherapy. The authors used a number of questionnaires: the Pain Self-
Efficacy Questionnaire to assess the pain, the Patient-Specific Functional
Scale to assess patients’ function, and the Musculoskeletal Health
Questionnaire to assess quality of life. They found a notable improvement
in pain reduction, function, and quality of life when they compared the
results at baseline and after six weeks. The authors also found that patients’
satisfaction with their sessions was high, and that they would recommend

telerehabilitation to other patients.
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Algarni et al. (2022) conducted a cross-sectional study to explore the
experiences of patients who received one or more telerehabilitation session
during the COVID-19 pandemic. They included the responses of 227
participants from an outpatient rehabilitation department. The patients’
cases varied, but around 75% had musculoskeletal injuries. Most of the
participants noted that their physical functions had improved after the
sessions and reported that they were satisfied with the telerehabilitation
services overall; moreover, they stated that they would recommend
telerehabilitation to others, especially during the pandemic, as it was a safe,
effective, and affordable option. However, the study also found that around
60% of the participants believed telerehabilitation failed to offer the same
quality as face-to-face sessions, and more than half believed that the
physiotherapists struggled to diagnose them correctly during the session,

with only 25% saying they were diagnosed and treated correctly.

The telerehabilitation sessions were accessed by 98% of the participants
via smartphones, with the remaining 2% using laptops, desktops, or
tablets. Although the vast majority of the participants claimed that they
were confident in using technology and used the internet every day, the
study also found a strong association between the age of both patients and

physiotherapists and their ability to use technology effectively.

These studies suggest that patients in KSA are generally satisfied with
telerehabilitation services and they consider it to be a practical method that

can improve the physical function of patients in critical situations where
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face-to-face sessions are not available. However, the main focus of these
studies was on patients with musculoskeletal conditions only. In addition,
the results were self-reported by the patients, and the ratio of male to
female participants raises questions. Males made up approximately 65% of
participants in the Algahtani et al. (2019) study and 90% in the Alsobayel
et al. (2020) study, while females made up nearly 75% of participants in
the Algarni et al. (2022) study. Also, while age was identified as a barrier
in Algarni’s study (2022), religion, culture, and social factors that could
influence the acceptance of telerehabilitation in KSA were not investigated
or considered. As a result, studies that include a more representative
gender balance, which investigate patients with neurological conditions,
and which consider factors such as religion, culture, and social beliefs will

contribute to the body of knowledge about telerehabilitation in KSA.

2.6.2.2 Acceptance by Healthcare Professionals

Aloyuni et al. (2020) explored the knowledge of telerehabilitation and the
barriers to its implementation in KSA from the perspective of
physiotherapists. They used a national survey to collect their data, and they
reportedly received 347 responses. Around 60% of the participants
reported that they had adequate knowledge about telerehabilitation and
around 30% claimed their workplace had telerehabilitation equipment;
however, only around 20% said they were using telerehabilitation with their
patients. The authors found that the main challenges to implementing

telerehabilitation were technical issues and the cost of the equipment and

58



settings, echoing the findings of studies conducted in both developed and

developing country contexts.

This study collected data from 13 cities around Saudi Arabia and recruited
a large number of participants. However, the questionnaire used had 13
closed-ended questions, and as mentioned above, this may not be the most
effective method to draw robust conclusions about physiotherapists’
knowledge and their perceptions. In addition, one of these questions asked
participants to indicate their specialty and the options included occupational
therapists and speech therapists; therefore, it seems that the target was
not only physiotherapists but all rehabilitation practitioners. Furthermore,
in question five, all of the options forced the participants to select an answer
that showed they already used telerehabilitation with their patients. There
is also a concern about the actual number of participants in this study; the
study reported that the total number was 374; however, in the methods
section, the total of male and female participants is only 176. It appears
therefore that the findings of this study should be taken with some caution

due to concerns about the study's quality.

Ullah et al. 2021 investigated the knowledge and attitude of rehabilitation
professionals toward telerehabilitation in Saudi Arabia. They distributed a
questionnaire to 82 rehabilitation professionals who work in different cities
in KSA, most of whom were physicians. Around 43% claimed a lack of
knowledge about telerehabilitation, while 46% reported being aware of the

uses of telerehabilitation but said they did not use it in their workplaces.
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They identified cost as the main barrier to the successful implementation
of telerehabilitation, but over half of the participants (52%) thought that

concerns around the confidentiality of patients’ data was also a risk factor.

It is important to mention that this study successively recruited
rehabilitation professionals from different types of hospitals, including
primary, secondary, and tertiary, which helps to generate more
comprehensive findings. Similar to Aloyuni et al. (2020), their
questionnaire used closed-ended questions; however, there are no other
concerns about the quality of the questionnaire or the study in general. The
findings of this study are helpful in understanding the knowledge and
attitude of rehabilitation professionals toward telerehabilitation; however,
they cannot be generalised to other medical rehabilitation specialists, such
as physiotherapists, occupational therapists, or speech therapists, as most

of the participants were physicians.

These studies present different views of the levels of awareness of
telerehabilitation in KSA. Aloyuni et al. (2020) found that more than half of
the physiotherapists who participated in their study had an adequate
knowledge of telerehabilitation, which exceeds that of other local and global
studies. However, the findings in Ullah et al. (2021) showed that more than
half of the participants in their study were not aware of the uses of
telerehabilitation. Nonetheless, both studies were in line with others in
identifying the cost of telerehabilitation set up and equipment as a barrier

to its implementation, and Ullah et al. (2021) also highlighted an important
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theme that was mentioned in other studies, namely concerns about the
privacy of users’ data. Although these studies help to identify the factors
which affect acceptance of telerehabilitation in KSA, they do not consider
the impact of religious and cultural beliefs, so studies which address these

topics directly are discussed below.

2.6.3 The influence of religion, culture, and social beliefs

As the birthplace of Islam, religion plays an important role in Saudi society
and shapes many areas of life (Albougami, 2015). Cultural values reflect
Islamic beliefs and tribal traditions which have evolved over centuries, even
though the country is developing very rapidly (Almutari and McCarthy,
2012). However, it is striking that none of the published studies on
telerehabilitation in KSA explored the impact of religious, cultural and social
beliefs on its acceptance. As a result, there was a need to broaden this part
of the literature review to include studies that shed light on these factors

in relation to the acceptance of other forms of telemedicine in KSA.

Kaliyadan et al. (2013) highlights the potential impact of religious and
cultural objections to being photographed, even if this is for medical
purposes. As part of their study to compare the accuracy of
teledermatology diagnoses with face-to-face diagnoses in clinical settings,
the authors recruited 166 patients who received an initial in-person
diagnosis, and then a skin lesion photo for each patient was sent to another
doctor to give a second independent opinion remotely. The patients were

also provided with a questionnaire to assess their satisfaction with the
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second diagnosis. The overall level of satisfaction was high, with men
showing a higher degree of satisfaction than women. However, 23 patients
refused to have a photo of their skin lesion taken citing cultural and
religious objections. Of these, all were Saudi nationals (although the study
included 25% non-native participants) and almost all were female (21
females and 2 males). Indeed, of the 48 Saudi females in this study, 44%
did not accept the teledermatology element due to their cultural and
religious beliefs. This study was conducted ten years ago (in 2013) and
Saudi society has changed considerably since then, however, such beliefs
are deeply rooted, and this outcome suggests that they may also have a
negative impact on the acceptance of other forms of telemedicine in KSA,

including telerehabilitation, particularly amongst the female population.

A more recent study by Alkhalifah and Aldhalaan (2018) supports this idea.
They conducted a descriptive review to highlight the current barriers and
possible benefits of using telemedicine to provide healthcare services to
children with autism and highlighted several issues related to culture and
religion that could have a detrimental impact on Saudi families’ use and
acceptance of telemedicine. These included beliefs that women and men
should work separately, that woman should cover their faces (by wearing
hijab and nigaab/face veil), that pictures of women should not be taken if
they may be seen by unrelated men, and that the presence of a male
chaperone (relative/ family member) is required when a female patient has
to see a male clinician for an intervention session (Al-Saggaf and

Williamson, 2004, Elamin and Omair, 2010, Algahtani, 2012, Al-Rowais et
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al., 2012). Alkhalifah and Aldhalaan (2018) suggested that these beliefs
could significantly affect the acceptance and use of telemedicine, especially
when using video consultations between children’s mothers and male
clinicians. They also mention other barriers which align with those identified
above, including the level of education of the children's mothers and the
availability of smart devices and internet at the children’s/patients’ home
to enable remote healthcare services. However, the primary value of this
study is in highlighting potential social and cultural barriers to the

acceptance of telerehabilitation in KSA which require further investigation.

These studies indicate that religion, culture, and social beliefs are important
in a conservative country such as KSA and can impact healthcare provision.
The findings suggest that measures such as asking patients and healthcare
professionals whether they would prefer to do the telerehabilitation session
with someone of the same gender, and trying to accommodate their
preference wherever possible, would contribute to successfully integrating

telerehabilitation into the Saudi healthcare system.

2.7 Gap in the Existing Literature and Rationale for the Study

Based on the literature review presented in this chapter, it is clear that
there are very few studies focusing on telerehabilitation in KSA. Only five
were identified for this study, three of which focused on exploring the
viewpoints of patients with musculoskeletal conditions (Algahtani, 2019,
Alsobayel et al., 2021, Algarni et al., 2022); and two (Aloyuni et al., 2020,

Ullah et al., 2021) which focused on healthcare professionals. Furthermore,
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no studies have been published that specifically address the use of
telerehabilitation with neurological patients in KSA. This shows that there
is a clear gap in the literature about the use of telerehabilitation in KSA

when it comes to telerehabilitation with neurological patients.

Ullah et al. (2021) investigated the knowledge and attitude of rehabilitation
professionals toward telerehabilitation, and there are no concerns about
the quality of the study in general. However, most of the participants were
physicians. While Aloyuni et al. (2020) explored physiotherapists’
knowledge of telerehabilitation in Saudi Arabia and the barriers to its
implementation, this study was methodologically flawed, and this raises
doubts about the quality of study. As a result, studies employing a more
robust methodology are required to investigate the perceptions,
knowledge, and willingness to accept telerehabilitation among
physiotherapists in KSA. In addition, none of the studies reviewed above
explored the influence of religion, culture, and social beliefs on
implementing telerehabilitation in KSA, despite the fact that religion affects
every area of life in the country. These gaps in the literature merit further
consideration and investigation, providing a strong rationale and clear
parameters within which this study can operate. Consequently, it includes
two main studies: the first assesses Saudi physiotherapists' acceptance of
the use of telerehabilitation while the second explores the perceptions of

patients with MS regarding the use of telerehabilitation in the Kingdom.
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2.8 Aims, Objectives and Research Questions

2.8.1 Research aim

In response to the gaps in the literature identified above, this study aims
to explore the acceptance of telerehabilitation among Saudi
physiotherapists and patients with a neurological condition (in this case MS)
in order to identify the factors which affect their acceptance and propose a
potential strategy for the implementation of telerehabilitation in the Saudi

healthcare system.

2.8.2 Research questions

Drawing on the theoretical framework adopted for this exploration of the
acceptance of telerehabilitation in KSA (See Chapter 3), the following
research questions have been established to guide the study towards the

research aim:

1. What are the factors which influence the acceptance of

telerehabilitation among Saudi physiotherapists?

2. What are the factors which impact acceptance of telerehabilitation

among Saudi patients with MS?

3. What are the main barriers to the acceptance of telerehabilitation

among Saudi physiotherapists and patients with MS?

4. How might these barriers be overcome to support an effective

implementation of telerehabilitation in KSA in the future?
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2.8.3 Research objectives
In order to answer the research questions, the following objectives for the

study have been identified:

a) To understand the factors which influence the acceptance of
telerehabilitation globally, especially during the COVID-19 period;

b) To explore the levels of acceptance of telerehabilitation among
physiotherapists in KSA using Q methodology;

c) To explore the levels of acceptance of telerehabilitation among
patients with MS in KSA using Q methodology;

d) To identify the issues which most discourage physiotherapists and
patients in KSA from accepting telerehabilitation;

e) To propose a logic model that will help integrate telerehabilitation

into KSA's health care system in the short, medium and long term.

2.4 Conclusion

The studies presented in this chapter indicate a positive attitude toward the
concept of using telerehabilitation among healthcare professionals and
patients in both developed and developing country contexts. However, it is
also clear that, while the use of telerehabilitation increased considerably
during the pandemic, there remains an urgent need for training, guidelines,
and the provision of supporting infrastructure globally. There is also
widespread agreement that age, technological ability, and data privacy
concerns are important factors that influence the acceptance of

telerehabilitation. Furthermore, patients' individual medical conditions,
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notably those which affect cognitive and functional abilities, are also
significant considerations in the use of telerehabilitation. While the Saudi
studies reflect both this overall positivity and these key concerns, they also
identify specific issues pertaining to religious and cultural beliefs which may

affect the implementation of telemedicine in the country.

Furthermore, in highlighting the significance of sampling and methodology
in obtaining reliable data and drawing valid conclusions, this literature
review has directly contributed to the methodology adopted for this study.
Collectively, these studies have highlighted the importance of considering
the barriers to using telerehabilitation within the context of country of the
study and the need to include participants of both genders, of different
ages, and from different backgrounds. Therefore, prior to setting up the
two Q studies conducted as part of this research study, the personal
characteristics of the participants were carefully considered in order to
ensure samples were representative. These included age, gender, years of
experience, and the work sector (governmental or private) for the
physiotherapists, and factors such as age, gender, level of education,
medical conditions, and place of residence (urban or rural) for patients. The
literature reviewed here also provided a basis from which to develop the

concourse for the two Q studies (see Chapter 4).

Having examined previous studies relating to the acceptance of
telerehabilitation (and, in the case of KSA, of telemedicine more broadly),

identified the research gap, explained the research aims and objectives and
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set out the research questions, the next chapter introduces the theoretical

framework and the philosophical assumptions which underpin this study.
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Chapter 3: Theoretical Frameworks and the Philosophical

Perspective of the Study

3.1 Introduction

This study is concerned with the acceptance of telerehabilitation, a form of
telemedicine, which involves the use of technology as a medium of
communication and exchange between healthcare professionals and
patients. This chapter begins by presenting an overview of the key factors
involved in the acceptance of new technology, drawing on two theoretical
models which have been developed to facilitate user acceptance of
technology, namely the Technology Acceptance Model (TAM) (Davis et al.,
1989) and the Unified Theory of Acceptance and Use of Technology
(UTAUT) (Venkatesh et al., 2003). These models are discussed in detail and
the case for combining them in this research project is made. Other studies
of telerehabilitation that have employed TAM or UTAUT are then briefly
discussed and their application in this study is explained. The chapter

concludes by presenting the philosophical perspective of the thesis.

3.2 Overview - Accepting a New Technology

In order to evaluate the acceptance and potential usage of telerehabilitation
in KSA, it is important to understand the factors which affect users’
acceptance of new technologies. At the simplest level, users should have
some prior knowledge or understanding of a new technology before using

it (Venkatesh, 2000). In addition, research has shown that when new users
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recognise the purpose of a particular system and what problems it can solve
or alleviate, they are more likely to appreciate its benefits, and this, in turn,
may push them to adopt it (Van Veldhoven et al., 2008). In this regard,
research also indicates that the adoption rate for new technology increases

when it is seen as being able to fulfil a perceived need (Reeder et al., 2011).

However, the issues of user expectation and experience must be
considered, as what the user wants and expects may not be in accordance
with what the new technology can actually deliver (Or and Tao, 2012).
Therefore, designers need to ensure they are aware of, and able to meet,
users’ expectations during the development process. Equally, if the user
interface and interaction are poorly designed, that can affect the
individual’s perceptions of how easy it is to use that technology (Kuo et al.,
2013). Therefore, in order to increase acceptance, the aims and benefits of
new technologies should be clearly communicated to potential users, and,
ideally, they should also be involved in the design process, through user-

centred design and co-design (Shah et al., 2009).

Cost is also a key, and the advantages of the new system should outweigh
the costs associated with adopting it (Zhou et al., 2012). In particular, if
the cost of the system is high, and its benefits are not clear, this is likely
to lead to a low rate of adoption. Personal factors, such as the age of the
users, can also have a detrimental effect on user acceptance of new
technologies (Xue et al., 2012). For example, studies have shown that older

people often demonstrate a lower acceptance rate than younger people (Or
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and Tao, 2012, Zhou et al., 2012). These factors, therefore, need to be

considered when trying to establish or assess a new technology.

A number of theoretical models have been developed to identify the key
factors which influence user acceptance, notably the Technology
Acceptance Model (TAM) (Davis et al., 1989) and The Unified Theory of
Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003). Both
these models have informed this research and are discussed in more detail

below, both as individual theories and in combination.

3.3 Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) was proposed by Davis in 1986
(Davis et al., 1989) and aims to assess users’ acceptance of nhew technology
before its official implementation. TAM is built on two constructs known as
Perceived Usefulness (PU) and Perceived Ease of Use (PEoU) which direct
the Behavioural Intention (BI) of the user with regard to the technology
before their actual usage (Davis et al., 1989) (See Error! Reference
source not found.). These constructs are used to determine those factors
which may play a role in influencing users of new technology by posing the
following questions: Is this new technology helpful for the users? (PU). Is
this new technology easy for users? (PEoU) (Davis et al., 1989). relates to
the idea that users are more likely to accept a new technology if they
believe it will be useful, while PEoU relates to the idea that users are more

likely to adopt a new technology when they find it simple to use.
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In 1989, Davis and his colleagues conducted a study to assess the reliability
of TAM, where they aimed to test the acceptance of 107 participants toward
a computer system. Furthermore, Adams et al. (1992) led a study also
aimed at examining the reliability of TAM and the ability of PU and PEoU to
test a system'’s acceptance. Both studies found that TAM is a reliable model
for effectively evaluating the behavioural intention of users toward a

technology and their actual use and acceptance.

Behavioral
Intention to Use

Perceived
Usefulness

Actual System
Use

Perceived Ease
of Use

Figure 3-1: The Technology Acceptance Model (TAM) (Davis et al., 1989)

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

UTAUT was launched in 2003 by Venkatesh and his colleagues with the goal
being to merge the most rigorous existing models to test the acceptance of
new technology. The models combined in UTAUT are the Theory of
Reasoned Action (TRA), the Technology Acceptance Model (TAM), the
Motivational Model (MM), the Theory of Planned Behaviour (TPB), the

theory that combines TAM and TPB, the Model of Personal Computer Use,
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the Diffusion of Innovations (DOI) model, and the Social Cognitive Theory

(SCT) (Venkatesh et al., 2003).

In order to test the new model, Venkatesh and his colleagues conducted a
longitudinal study targeting the acceptance of employees toward a
technology and found that UTAUT demonstrated an ability to cover up to
70% of the variance in behavioural intention (acceptance) of a technology
and up to 50% of the variance in use (behaviour) (Tang and Chen, 2011,

Venkatesh et al., 2003).

The theory has four fundamental constructs which can be used to directly
determine the acceptance and use of a technology: Performance
Expectancy (PE), Effort Expectancy (EE), Social Influence (SI) and
Facilitating Conditions (FC). The first three echo the constructs in TAM,
while SI introduces a social dimension and FC considers the scaffolding
around the use of the technology (Venkatesh et al., 2003) (See Table 3-1).
PE, EE and SI are direct determinants of the user’s BI while FC is linked to
the last stage which is the actual usage of the technology. These four
constructs are associated with four variables: age, gender, experience, and

voluntariness of use (Venkatesh et al., 2003) (See Figure 3-2).
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Table 3-1: Definitions of constructs in UTAUT model (Venkatesh et al,
2003, p. 448)

Construct Definition

Performance The degree to which an individual believes that
expectancy (PE) using the system will help him or her to attain
gains in job performance

Effort expectancy | The degree of ease associated with the use of
(EE) the system

Social influence The degree to which an individual perceives that

(SI) important others believe he or she should use
the system

Facilitating The degree to which an individual believes that

conditions (FC) an organizational and technical infrastructure

exists to support use of the system

Performance
Expectancy
Effort
Expectancy
Social
Influence
Facilitating
Conditions

Use
Behavior

Behavioral
Intention

N\

Gender Age Experience

Voluntariness
of Use

Figure 3-2: The Unified Theory of Acceptance and Use of Technology
(UTAUT) (Venkatesh et al., 2003, p. 447)

3.5 Combining TAM and UTAUT

The choice to use both the TAM and UTAUT models together as the
theoretical framework for this study was based on the following factors.
Although the TAM model addresses perceived usefulness and ease of use,
it does not consider the importance of the external characteristics of

technology users, such as gender, age, and experience (Li et al., 2013,
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Petit dit Dariel, 2011). As these have been identified as important factors
in relation to the acceptance of telerehabilitation in KSA, combining TAM
with other models that include these characteristics, such as UTAUT, can
be valuable. Furthermore, both models are commonly used to measure how
healthcare professionals accept technologies for remote care (Heinsch et
al., 2021) and using models that are widely used and proven to be effective

in remote health care increases the quality and validity of this study.

3.6 Using TAM and UTAUT in Telerehabilitation Studies

Although both TAM and UTAUT have been used in relation to remote health
care, very few studies have used them to explore telerehabilitation in
particular. A review of the literature revealed only two: (Cranen et al.,
2012, Cranen et al., 2011). Cranen et al. (2011) divided participants into
two groups, an experimental group and a control group, with both receiving
basic rehabilitation training. The experimental group was given the
opportunity to use telerehabilitation for 15 minutes; the control group
matched the experimental group in age and gender but did not use
telerehabilitation. Both groups completed questionnaires based on the TAM
model which were delivered twice - before and after the experiment. The
findings revealed that the experimental group showed a significant
improvement in perceptions of telerehabilitation in both PU and PEoU
domains. By contrast, the control group did not show any significant

difference in their perceptions.
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Cranen et al. (2012), by contrast, used UTAUT to investigate the factors
that influenced the acceptance and use of telerehabilitation services among
patients with chronic conditions. They interviewed 25 patients, who were
recruited from a rehabilitation centre in the Netherlands. The authors then
organized the participants' responses according to UTAUT constructs, and
found that this helped them to analyse the participants’ willingness and
perceptions toward using telerehabilitation services. Overall, the study
found that the number of themes related to ‘Social Influence’ and ‘Effort
Expectancy’ were relatively few in number, and that most were linked to

‘Facilitating Conditions’.

3.6.1 Using TAM and UTAUT in this study

Both TAM and UTAUT were employed to inform the design, execution, and
analysis of this study as part of the Q methodology employed (See Chapter
4). Once the literature review had been used to develop the concourse for
the two Q studies, constructs from both the TAM and UTAUT models were
used to categorise the statements for the Q sorts. These constructs were:
Perceived Usefulness (PU), Individual Differences (ID) and Behavioural
Intention (BI), Performance Expectancy (PE), Effort Expectancy (EE), Social
Influence (SI), and Facilitating Conditions (FC). Table 3-2 shows how these
constructs were used to categorise the statements. As the PU construct in
TAM offers the same meaning as PE in UTAUT and TAM’s PEoU equates to

EE in UTAUT, both names are used in the table.
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Table 3-2: Example of how TAM and UTAUT were used in the Q studies

Perceived Usefulness/ Performance Expectancy

% Telerehabilitation saves the money that I would pay for transport.
% Telerehabilitation is helpful to save my time where I can take the
rehabilitation sessions from home.

Perceived Ease of Use/ Effort Expectancy

% I hesitate to use telerehabilitation for fear of not receiving the same
care as face-to-face services in hospital.

% Having the session remotely using telerehabilitation is easier than
face-to-face sessions.

Social Influence

% My physiotherapist thinks that I should use technology, such as
telerehabilitation in rehabilitation sessions with them.

% The shift to remote study and working due to COVID-19 has had a
positive impact on my acceptance of technology.

Facilitating Conditions

% I think my hospital will offer assistance regarding technical problems
that I may face when using telerehabilitation.

% Medical insurance companies should include telerehabilitation services
under their medical cover.

Individual Difference

« I am happy to have video telerehabilitation sessions from
physiotherapists of any gender.

% My age has nothing to do with my ability and skills to use
telerehabilitation effectively.

Behavioural Intention

% I will use telerehabilitation when it becomes available in my hospital.
% COVID-19 has encouraged me to use telerehabilitation in the future.
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The external characteristics of technology users in the UTAUT model, such
as gender, age, and experience, were used to inform the sampling of both
Q studies (See Chapter 4). The models also informed the analysis of the
data from the two Q studies (See Chapters 5 and 6) and the discussion of

the results which emerged (See Chapter 7).

3.7 Philosophical Perspective

A research paradigm refers to the beliefs and assumptions that form the
theoretical foundation of the research and help in creating its plan (Kuhn,
1962). It can help to determine the most appropriate methodology as well
as the methods to be used for data collection and analysis (Carter and
Little, 2007). The paradigm for any research has a strong link to the
epistemological stance of the researcher and how the researcher considers
and collects knowledge (Corry et al., 2019). There is no one universal
paradigm to suit all studies; however, it is fair to assume that the research
paradigm is predominantly selected based on the researcher's beliefs
regarding the truth, the topic of research, and the research question itself

(Creswell, 2013).

In terms of the major paradigms, positivism is acknowledged as being one
of the more well-known examples. This paradigm relates to the belief that
there is a single knowable truth (reality) which can be obtained through an
objective, accurate and replicable process (Avis, 2003). The positivist
paradigm has been confirmed as a valid approach in healthcare studies

(Winters and Ballou, 2004) and also in survey studies which aim to
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determine the participants' characteristics (Ramnarayan et al., 2007).
However, even though this approach generates data and knowledge, it
cannot present human perceptions and the actions of humans (Creswell,
2013), as providing knowledge which is replicable to all human experience
is not possible (Koch, 1999). Therefore, it can be reasonably concluded that
positivism does not represent the most appropriate paradigm when
exploring humans’ experiences, as they differ from one individual to

another, and therefore, producing one single reality is not feasible.

Another well-known paradigm is interpretivism, where the truth of
knowledge (reality) is considered as being multiple, subjective and
negotiated among the researcher and the participants in the research
(Crotty, 2009). The interpretivist paradigm tends to use inductive
approaches and is typically applied through qualitative studies, as it aims
to elicit a deeper understanding of human and social reality (Neuman,
2013). However, the interpretivist paradigm has also been criticised in the
literature for the high degree of subjectivity in outcomes and its apparent

lack of ability to produce results which can be generalised (Mack, 2010).

The pragmatist paradigm can be used to combine both positivism and
interpretivism, as it considers both the subjective and objective ways that
help one to reach knowledge (Johnson and Onwuegbuzie, 2004). In
pragmatism, the truth or knowledge (reality) is understood through
practical outcomes instead of searching for absolute reality (James, 1975,

Blackburn, 2005). There is also a concentration on language and
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communication which leads one to consider a social or physical reality that
could differ from the current absolute reality (James, 1975, Dewey, 1998).
Based on this logic, pragmatists focus on what is useful for the current time
(i.e. now), and, when applied to research, this manifests itself in the use of
approaches or methods that are considered to be practical. This degree of
flexibility helps the research to develop based on what works in conjunction

with the topic and the research question (Creswell and Poth, 2016).

It has been argued that pragmatism is the most appropriate research
paradigm when exploring the implementation of technology within the
healthcare sector (Johnson and Onwuegbuzie, 2004, Scott and Briggs,
2009). Therefore, pragmatism is appropriate for this study, as it is aligned
to the research design and the topic to be explored. Based on the
pragmatist paradigm, the researcher needs to consider all of the possible
methodologies that may fit the study and then select the most appropriate
one for the research question, goals and topic. Therefore, no specific
methodology was adopted before developing the aim, objectives and
research question for this project. Furthermore, all of the stages and
processes linked to this study, such as selecting the methodology, collecting
the data, and analysing the findings, were conducted following the
principles of pragmatism, which means selecting the most practical option

at each stage, with a clear justification for the choices being established.
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3.8 Conclusion

This chapter has introduced the TAM and UTAUT models that form the
theoretical framework for this study and explained why they were adopted
and how they have been used. It has also identified the theoretical
perspective which shaped the research and explained why it was selected.
The next chapter introduces the Q methodology which underpins the study
and explains how it was applied and how the resulting data was analysed.
It also addresses the ethical issues associated with the research and

explains the steps taken to ensure confidentiality and protect personal data.
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Chapter 4: Methodology

4.1 Introduction

This chapter begins by describing the Q methodology adopted for this study
and explaining how it was applied in five steps: 1) creating the concourse,
2) creating the Q sample, 3) selecting participants, 4) performing the Q
sort, and, finally, 5) factor analysis and interpretation. The second part of
the chapter explains how the Q methodology was utilised to collect and
analyse data in the two Q studies conducted for this research project: Study
1, which explores the acceptance of telerehabilitation among Saudi
physiotherapists, and Study 2, which explores the views of Saudi patients

with MS.

4.2 Q Methodology

William Stephenson created Q methodology in 1935 (Cross, 2005). The
letter 'Q' refers to the form of factor analysis that is applied in the
methodology when analysing the data (Watts and Stenner, 2012a) This
methodology is designed to investigate subjectivity in a systematic manner
(Brown, 1980, Van Excel and De Graaf, 2005, Ho, 2017), and it has been
used in many areas of research, notably healthcare (Stenner et al., 2000,
Stenner and Rogers, 2004, Paige and Morin, 2015, Stenner et al., 2015)
education (Petit dit Dariel et al., 2013, Ha, 2016), business (Van Excel and
De Graaf, 2005), transportation (Van Exel et al., 2011) and environment

and agriculture (Davies and Hodge, 2012).
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The methodology differs from qualitative approaches that rely mostly on
the participants’ narrative ability in expressing their viewpoints about a
topic. With Q methodology, the participant is engaged in sorting/arranging
pre-constructed statements according to his or her preference in a forced
distribution (Brown, 1980), which is then subjected to factor analysis so as
to uncover varying viewpoint/subjectivities regarding a topic of discourse

(Webler et al., 2009, Watts and Stenner, 2012a, Ladan et al., 2019).

Q methodology usually recruits a small sample of participants which, it has
been suggested, can adversely affect its ability to generalise findings
(Valenta and Wigger, 1997, Van Excel and De Graaf, 2005). However, Van
Excel and De Graaf (2005) argue that generalising the findings is not a
concern of Q methodology, as the findings are represented viewpoints of a
particular group of people which do not correlate directly with their number.
In this regard, Thomas and Baas (1992) used the term ‘substantive
inference’ to suggest that generalization in Q studies should focus on
concepts/categories, theoretical propositions, and models of practice
(Watts and Stenner, 2012a), and this is why Brown (1980) insisted that
generalizations in Q are best thought of in terms of specimen and type. In
light of this, Watts and Stenner (2012) claim that Q methodology still has
a broad usage and appeal, as it concentrates on the concept of semantics

in generalising the results rather than statistics.
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4.3 Process of Conducting Q methodology

The process of Q methodology studies begins by formulating a research
question or a set of questions. These then provide the focus for collating all
the available information related to the topic; in Q methodology, this is
referred to as the ‘concourse’. Following this, statements are generated
from the concourse, in order to create the ‘Q sample’. The participants in
the Q study are then selected, and they perform the Q sort followed by
post-sort interviews, where they are asked about the reasons behind their
selection in the Q sort. Finally, the data is analysed and interpreted. The
process of conducting a Q study is illustrated in Figure 4-1, and each stage

is described in detail below.

~/

Q sample development
v

Performing the Q sorts + Post sort interviews
A4

| Generate the concourse }
| |
| P set (participants) selection |
| 3 \
| |

Factor analysis and interpretation

Figure 4-1: The process of conducting a Q study

4.3.1 Development of the concourse

The concourse in Q methodology refers to the sum of what has previously
been said about the topic being explored. It should be gathered from all
available sources, including published literature, public discussions on the
topic, questionnaires, interviews and media, as appropriate to the topic

(Paige and Morin, 2016). It may also be collected from other domains, such
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as music and painting (Valenta and Wigger, 1997). Therefore, the
concourse can be generated from many sources, with the most crucial point
being that it represents all of the possible viewpoints linked to the topic

(Ramlo, 2016).

4.3.2 Q sample development

The Q sample refers to the set of statements drawn from the concourse,
which the participants use to complete the Q sort. There is no single correct
path to follow when developing a Q sample; however, it should be easy for
the participants to understand and attempt to cover all aspects of the topic
explored without any overlap (Watts and Stenner, 2012b). Researchers can
develop the Q sample through either a structured or unstructured method
(Paige and Morin, 2015). Although both methods can generate themed
statements from the concourse, the structured method has been shown to
be more effective when evaluating the validity of the Q sample in terms of
depth, readability, clarity and comprehensiveness (Stenner and Watts,

2012).

4.3.3 P-set (participants) selection

Participants in the Q study are called the P-set. It is important that there
are sufficient participants in the P-set to perform factor analysis so their
viewpoints can be compared (Van Excel and De Graaf, 2005). However, the
number of participants in a Q study tend to be quite small, as the
methodology does not rely on a large number of participants (McKeown and

Thomas, 1988). For example, Brown (1980) suggests that the number of
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participants should be between 40 and 60, but others suggest using a ratio
between the number of statements and participants. Watts and Stenner
(2012) have suggested that there should be one participant to two
statements, while (Webler et al., 2009) have determined that the maximum
ratio between participants and statements is one to three. Ratios based on
the number of participants and themes taken from the concourse have also
been suggested (Petit dit Dariel, 2011, Webler et al., 2009); however, this
particular ratio may not be applicable for all Q studies, as not all of them

identify themes from the concourse.

4.3.4 Performing the Q sorts

Once the Q sample and P-set are established, the participants perform the
Q sort. Participants arrange the Q sample, comprising a set of cards
containing one statement per card, onto a custom grid, according to the
extent to which they agree or disagree with them (analogous to an
Agree/Disagree Likert scale). The grid provides an inverted bell-shaped
arrangement which is designed to encourage the participants to arrange
the statements in a sequential way according to their viewpoints, but it
obliges them to make choices by having fewer spaces at the extremes and
more spaces in the middle for more neutral responses (Wright, 2013) (See
Figure 4:2). To complete the data collection phase of the Q study, each
participant is then interviewed in order to investigate the reasons behind

their selection. The participants’ grids are then stored for future analysis.
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Most Most
disagree Agree
+a

Figure 4-2: Grid for Q studies

4.3.5 Factor analysis and interpretation

In the final stage, the data from the Q sort activity are analysed using
dedicated software programmes, such as Ken-Q and PQMethod, which are
recommended for this purpose (Wright, 2013). The qualitative data from
the post-sort interviews are considered as further data to inform and help
the interpretation; however, they are seen as secondary data to the Q sort

responses, which form the primary data set.

4.4 Q Study 1 and 2: Design and Procedure

Two Q studies were conducted for this research, the first evaluating
physiotherapists' acceptance of the use of telerehabilitation in KSA (Study
1) and the second evaluating its acceptance among patients with MS (Study
2). The concourse for both studies was created from and informed by the
literature review (See Chapter 2) and also by the opinions of the medical
rehabilitation experts who participated in the pilot studies which were

conducted before the two main studies.
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4.4.1 Study configuration

Due to the effects of the COVID-19 pandemic, the two Q studies were
conducted online with participants in KSA, who were either physiotherapists
(Study 1) or patients with MS (Study 2). As the principal researcher is well
established in the field of physiotherapy in KSA, he had access to a wide
network of contacts from whom to select clinical gatekeepers who could
provide access to patients with MS and to the physiotherapist populations.
Two relevant gatekeepers were identified: the Saudi Physical Therapy
Association and the ARFA Multiple Sclerosis Society. Information about the
study was disseminated to potential participants through the gatekeepers,
and they were then invited to contact the principal researcher directly. At
no stage did the researcher have access to any databases containing
personal or medical data for patients’ with MS or for physiotherapists, and

all recruitment for these studies was done through gatekeepers.

Participants were individually invited to take part in the Q sort. In line with
the standard Q methodology, they were asked to place a set of statements
relating to the use of telerehabilitation in KSA onto a Q-grid according to
their subjective impressions. However, this was completed online on a
secure web platform. After completing the Q sort, the participants were
asked to provide written answers to post-sort questions that investigated
why they had ordered the statements in that way. The post-sort questions
were asked in this way as it was not practical to arrange online interviews
with each participant immediately after they had completed their Q sorts.

There was no randomisation of participants, as Q methodology is a two-
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stage mixed-methods approach: the data collection stage is qualitative and

this is followed by a quantitative analysis stage.

4.4.1.1 Phase One (Creating the concourse and Q sample)

This phase of the study involved a four-stage process:

Development of a pool of statements around the use of
telerehabilitation in KSA. A total of 34 statements were created for
Study 1 and 28 for Study 2. These statements were derived from a
concourse, which included the literature review conducted for this
study, the two theoretical frameworks (TAM and UTAUT), and the
views of the medical rehabilitation experts who participated in the
pilot studies;

Iterative refinement of statements to eliminate ambiguities,
repetitions, and to ensure relevance;

Involvement of experts in both Q methodology and telerehabilitation,
as well as stakeholders (physiotherapists and patients), to review the
final set of statements;

Translations and back-translations were conducted for the
statements in Q Study 2, which was carried out in Arabic. This was
done with the assistance of independent bilingual experts to ensure
that the statements could be clearly understood in the Arabic

language.
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4.4.1.2 Phase Two (Main study)

After receiving ethical approval for the study, an online Q sort (statement
sorting) invitation was sent via e-mail to physiotherapists (Study 1) or
patients with MS (Study 2) by a recognised clinical gatekeeper. A
participant information sheet was included in the e-mail. This explained that
participation was voluntary, and that participants could withdraw from the
study at any time. Volunteers who were willing to participate clicked on the
link provided within the e-mail and were taken to a secure online platform
to begin the sorting exercise. No personal log-ins were required nor

downloading of any external apps.

The online Q sort involved participants positioning the statements on an
online grid based on the extent to which they agreed or disagreed with
them. This was done by dragging and dropping (on a laptop or PC) or by
using the touch screen (on a smart phone). After completing the Q sort,
the participants were asked to answer open-ended post-sort questions that
aim to investigate the reasons behind their selections in the Q sort activity.
The participant had to complete both the Q sort and post-sort questions in

order to be able to submit their data, which was held on a secure server.

As Study 1 and Study 2 used different Q samples, their data was analysed
separately. Both Ken-Q and PQMethod software are recommended for
analysing the data in a Q study (Banasick, 2019), and Ken-Q analysis was
used to analyse the participants’ responses in both studies. Further details

of the analysis are provided in Section 4.4.5 below.
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4.4.2 Selection of participants

Neither the patients nor the physiotherapists in this thesis had utilised
telerehabilitation sessions before participating in the study. The
participants in both Q studies were determined purposively by employing a
P-set matrix. The P-set matrix is used to guide researchers when selecting
the study sample in Q studies, especially when a study seeks to ensure that
a diverse cohort of participants is used (Brown, 2010, as cited in Petit dit

Dariel (2011).

In order to generate the P-set matrix for each study, five characteristics
were determined for each set of participants. These were gender, age
group, experience, position, and sector for the physiotherapists, and age,
gender, geographic location, level of education, and number of years since

the onset of the disease for the patients with MS.

4.4.2.1 Physiotherapists (Study 1)

Each of the five characteristics of physiotherapists (gender, age group,
experience, position, and sector) was then sub-divided into two categories.
This gave a total of 32 possible combinations (2 [Gender] x 2 [Age] x 2
[Experience] x 2 [Position] x 2 [Sector]), or 32 P-sets (See Table 4-1).
Physiotherapists also had to be Saudi citizens, so non-Saudi
physiotherapists who worked in KSA were not included. They also had to

be able to complete the Q sort online.
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Table 4-1: P-set matrix for physiotherapists

Gender Male Female

Age 21-45 years old 45-65 years old
Experience | 1-5 years >5 years

Position Staff Head of department
Sector Government Private

According to the P-set matrix, a total of 32 participants were required to
provide a diverse sample. Therefore, during the purposive sampling, 16
male and female participants were selected, with varying ages, experience,

and positions, and from different sectors.

4.4.2.2 Patients with MS (Study 2)

Again, each characteristic (age, gender, geographic location, level of
education, and disease onset) was divided into two categories, which
yielded 32 possible combinations of (2 [Age] x 2 [Gender] x 2 [geographic
location] x 2 [Level of education] x 2 [Disease onset]), for a total of 32 P-
set (See Table 4-2). Furthermore, patients had to be Saudi citizens and to
be able to read and write in Arabic; their MS also needed to be reasonably

stable, and they had to be able to complete the Q sort online.
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Table 4-2: P-set matrix of patients with MS

Gender Male Female
Age 18-45 years old Above 45 years old
Geographic location | Urban Rural

Level of education High school or below Degree or above

Disease onset Less than 10 years More than 10 years

4.4.3 Language of the Q studies
The first Q study (physiotherapists) was conducted in English while the

second (patients with MS) was conducted in Arabic.

4.4.4 Duration of the Q studies
The duration of each participant’s involvement during the study was around

an hour for both the Q sort and the post-sort questions.

4.4.5 Data Analysis

The process of analysis in both studies began with the data entry stage,
followed by a correlation matrix, and then factor extraction using the
centroid method. The correlation matrix was generated by the Ken-Q
software, based on the number of statements for each study and their
positions on each participant’s grid. The Q-sort matrix is not significant in
itself, as the focus is on identifying the dominant perceptions of the group
rather than comparing how closely individuals correlate, so it is best

understood merely as a preparatory stage for factor analysis (Brown,
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2004). The factor extraction method in both studies followed Watts and
Stenner’s (2012) recommendation to extract one factor for every eight
participants. The final stage involved defining the Q sort and presenting the

narrative interpretation for each factor.

In terms of retention, both studies used Kaiser-Guttman's criteria, which
suggested extracting factors with eigenvalues greater than one (Brown,
1980). Secondly, both also followed the suggestion of retaining factors that
have two or more significant loadings (Watts and Stenner, 2012). The
significant loading was calculated following the formula: 2.58 x
1+vVnumber of statements. Lastly, Humphrey’s rule was applied to the
extracted factors; this suggested that the highest two loadings of each
factor should exceed the double of the standard error of the study (Watts
and Stenner, 2012). The standard error was calculated by following the

formula: 1=vnumber of statements.

A crib sheet was used to aid in the interpretation of the factors. This was
used to help the researcher identify the statements that were ranked high
or low in a specific factor compared with other factors in the study (Watts
and Stenner, 2012). In addition to the crib sheet, a table was created for
each factor that showed the place of each statement in that factor. This
was used to identify the distinguishing statements for each factor in the
study. Each factor has distinguishing statements that set it apart from the

others. This means that the participants placed those statements on the

94



grid in ways that were statistically significantly different from other factors

in the study (Van Excel and De Graaf, 2005).

The qualitative data from the open-ended post-sort questions were also

used to help with the Q-sort analysis.

4.4.5.1 Analysis of data from Study 1 (Physiotherapists)

The total number of Q sorts in this study was 32, so, in line with Watts and
Stenner (2012), four factors were extracted. The significant loading of this
study was 2.58 x 1+v/34 = 0.44. The standard error of the study was
1+v34 = 0.17. The double of the standard error was 0.34. After applying
the criteria described above, three factors were identified as eligible:

Factors 1, 2, and 4 (See Table 4-3).

Table 4-3: Eigenvalues and explained variance for Study 1

Factor 1 | Factor 2 | Factor 3 | Factor 4

Eigenvalues 10.748 | 1.9537 | 0.132 |2.1921

% Explained variance 34 6 0 7

Factors that met the Kaiser-

Guttman’s criteria v v X v

Factors that met the criteria
to have two or more

significant loadings v v X v

Factors that met the

Humphrey’s rule v v X v
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26 participants had significantly loaded on the three study factors. Three
participants (2, 6, and 14) were confounded, which means they had similar
significant loads in more than one factor. Three participants (22, 29, and
32) were not loaded on any factor in the study. Table 4-4 below shows the

factor loading for each Q sort in the study.
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Table 4-4: Factor loading and defining the Q sample in Study 1

Confounding Q sort - Non-significant loading

Participant / Q samples Factor 1 | Factor 2 | Factor 3
1 0.2369 0.2603 0.7118
2 0.4729 0.3978 0.5343
3 0.2949 0.6982 0.1874
4 0.5838 0.1773 0.2463
5 0.4783 0.3395 0.2839
6 0.5055 0.5301 0.3132
7 0.0604 -0.027 0.5373
8 0.0647 0.6316 -0.1442
9 0.0482 0.6202 0.455
10 0.2161 0.3503 0.5944
11 0.5739 0.0998 0.2928
12 0.6308 0.2051 0.4654
13 0.0145 0.4487 0.1592
14 0.4918 0.4633 0.2001
15 0.7594 0.0906 0.064
16 0.3129 0.3599 0.648
17 0.6087 0.2525 0.0877
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18 0.7127 0.3251 0.0721
19 0.3429 -0.0823 | 0.5318
20 0.1447 0.4679 0.1211
21 0.2128 0.6577 -0.0748

23 0.5652 0.3307 0.4214
24 0.2855 -0.0444 | 0.6152
25 0.4291 0.4355 0.4524
26 0.0102 0.2707 0.7698
27 0.4411 0.2389 0.2815
28 0.1157 -0.2979 | 0.4656

30

0.6234

0.0557

0.1123

31

0.5992

0.0846

0.0608

% Explained variance

18%

13%

15%

The three factors were rotated using Varimax rotation. The three-factor
solution is described in Table 4-5. Factor 1 had 11 participants, who
represented 34.4% of the study's participants. Factor 2 had 6 participants,
who represented 18.7% of the study's participants. Factor 3 had 9

participants, who represented 28.1% of the study participants. Three
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participants were confounded,

significantly on any factor in the study.

and three participants did not

Table 4-5: Factor solution for Study 1

Factor No. of Participants Percentage of
participants (%)

Factor 1 11 34,4

Factor 2 6 18.7

Factor 3 9 28.1

Confounding 3 9.4

Non-significant | 3 9.4

4.4.5.2 Analysis of data from Study 2 (Patients with MS)

load

As in Study 1, four factors were extracted in this study, as it had 32 Q sorts.

The significant loading of the study = 2.58 x 1+v28 = 0.49. The standard

error was 1+-v28 = 0.19. The double of the standard error was 0.38. After

applying the criteria set out above, three factors were identified as eligible:

Factors 1, 2, and 3 (See Table 4-6).

99



Table 4-6: Eigenvalues and explained variance for Study 2

Factor | Factor | Factor | Factor
1 2 3 4
Eigenvalues 5.8512 | 2.469 1.8288 | 0.2212
% Explained Variance 18 8 6 1
Factors that met the Kaiser-
Guttman’s criteria v v v X
Factors that met the criteria
of having two or more
significant loadings v v v X
Factors that met
Humphrey’s rule v v v X

18 participants significantly

loaded on the three study factors.

14

participants were not loaded on any factor in the study. There were no

confounded loads in Study 2. Table 4-7 shows the factor loading for each

Q sort in the study.
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Table 4-7: Factor loading and defining the Q sample in Study 2

Confounding Q sort . Non-significant loading

Participant / Q samples

Factor 1

Factor 2

Factor 3

1

-0.0527

0.5327

0.0273

3 0.5462 -0.1376 | 0.3928
4 0.5058 0.1508 -0.14

5 0.2541 0.547 -0.0512
6 0.0734 0.216 0.5227

11 0.5508 0.2137 0.3434
12 0.2136 0.4698 0.5719
13 0.7565 -0.0878 | 0.1524

16

0.1647

-0.1761

0.5533

17

0.3501

-0.0654

0.4918

20

22
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0.508

0.378

-0.0665

0.3788

-0.1505

0.5274




Confounding Q sort

. Non-significant loading

32

0.245

0.5608

25 0.5779 0.0413 0.2729
26 0.3287 -0.0027 | 0.5368
27 0.5384 -0.0738 | 0.175

0.0692

7%

9%

% Explained variance 15%

The three factors in Study 2 were also rotated using Varimax rotation. The
three-factor solution is described in Table 4-8 below. Factor 1 had 9
participants, who represented 28.1% of the study's participants. Factor 2
had 3 participants, who represented 9.4% of the participants. Factor 3 had
6 participants, who represented 18.7% of participants. 14 participants did

not load significantly on any factor in the study.

Table 4-8: Factor solution for Study 2

Factor No. of Participants (%)
Factor 1 9 28.1
Factor 2 3 9.4

Factor 3 6 18.7
Non-significant | 14 43.8

102



4.5 Data Storage

Data was securely stored on a computer with an encrypted password within
a password-protected file. All data was stored on a secure dedicated web
server with regular automatic backups. The study data was only accessible
to the principal researcher and the doctoral supervisors. In compliance with
the ICH/GCP guidelines, and in accordance with the University of
Nottingham Code of Research Conduct and Research Ethics, the principal
researcher will maintain all records and documents regarding the conduct
of the study. These will be retained for at least 7 years, or for longer if
required. If the principal researcher is no longer able to maintain the study

records, a second person will be nominated to take over this responsibility.

4.6 Ethical Considerations

Ethical approval was obtained from the Research Ethics Committee in the
Faculty of Medicine and Health Sciences (FMHS) at the University of
Nottingham before starting the study. Participants were provided with all
of the relevant information about the study, including the participant
information sheet, before they joined the study. The information sheet
described the nature of the study and included other relevant information
for participants, such as the study implications and constraints, to enable
them to provide informed consent. All the participants were required to
read and sign the consent form before joining the Q study online. A copy

of the consent form is provided in Appendix III.
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4.7 Confidentiality and Data Protection

Data Protection guidelines pertaining to confidentiality of, and access to
personal information were observed. Furthermore, participants’' names
were written in code form to ensure their anonymity. Finally, data obtained
from participants was only used for academic purposes, including
discussion during supervision, informal meetings, or conferences, and in

the writing of this thesis.

4.8 Study Finance

This project is part of a doctorate funded by the Ministry of Education in
KSA. Any additional costs incurred in the course of this study were

considered and met by the principal researcher.

4.8.1 Participant stipends and payments
Participants in the two Q studies were not paid or given any other incentive

to take part.

4.9 Conclusion

This chapter has explained the Q methodology which underpins this study.
It has also demonstrated that steps were taken to ensure that the research
was conducted in an ethical manner and that participants' rights to
confidentiality and date protection were respected. The next chapter
presents the findings of the first Q study, which explored the acceptance of

the use of telerehabilitation among physiotherapists in KSA.

104



Chapter 5: Results of Q Study 1 - Physiotherapists’ Perceptions

5.1 Introduction

This chapter presents the results of the first Q study which explored the
views of 32 Saudi physiotherapists (16 males and 16 females) who worked
in private and government hospitals and clinics in KSA. All the participants
were Saudi citizens and their ages ranged from 24-50. They included staff

and heads of departments, with between 1 and 15 years of experience.

34 statements were used in the study, and the total number of Q sorts was
32 (representing 32 physiotherapists). After applying the criteria described
in Chapter 4 (See 4.4.5.1), three factors were identified as eligible, and the
participants were categorised into these factors according to the overall
view of telerehabilitation their responses represented. The three factors

were:

e Factor 1 (F1): Advocates of telerehabilitation;
e Factor 2 (F2): Hesitant towards telerehabilitation;

e Factor 3 (F3): Pragmatic towards telerehabilitation.

The findings from Q Study 1 are presented below as follows:

Firstly, a factor array for the whole study is presented, which shows the

rank of each statement in all study factors;

Secondly, the consensus statements are presented; these are statements
which were identified as being in similar positions in all factors after by-
person factor analysis was applied, meaning participants in all factors
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presented similar viewpoints about them (Brown, 1980). These viewpoints

can be positive, negative, or neutral (Coogan and Herrington, 2011);

Thirdly, each of the three factors (F1, F2 and F3) is presented individually,
with its crib sheet and distinguishing statements; these show the
statements which were identified as most significant in each factor by
comparison with the other factors (See Chapter 4). An interpretation of the
factor is then provided, followed by a model Q sort linked to TAM and
UTAUT. This shows how the 34 statements align with the constructs from
the TAM and UTAUT models (PU/PE, SI, ID etc.), and illustrates their

distribution across the Q-sort grid according to the participants’ responses.

5.2 Factor Array

The score for each statement in each factor (known as the ‘factor array’)
was calculated based on the participants’ responses (where -4 = disagreed

most and +4 = agreed most). These scores are shown in Table 5-1.
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Table 5-1: Factor array for the statements across the three factors

No. Statement Rank
F1|F2|F3

1 Telerehabilitation increases my productivity compared to face-to-face rehabilitation as I can see | -1 | -2 | -2
more patients in a day.

2 Using telerehabilitation improves patients care. 0O |1 |0

3 Using telerehabilitation reduces the pressure and demand in the outpatients' clinics. 2 |1 |2

4 Telerehabilitation reduces the number of home visits to patients who required them. 1 |1 |2

5 Telerehabilitation reduces the cost of rehabilitation services. 4 (2 |0

6 Using telerehabilitation should be considered as a supplementary method, as it cannot replace |2 |2 | -1
face-to-face rehabilitation.

7 Using telerehabilitation facilitates better patient monitoring. 0O (0O |O

8 Telerehabilitation is helpful for patients who live far away from hospital and cannot attend face- |4 |3 |4
to-face appointments regularly.

9 Telerehabilitation is most helpful when patients have severe disability. -4 |-3|-2

10 | Telerehabilitation is only an effective method during critical times, such as COVID-19 where | -4 |2 | -2
patients cannot come to the hospital.

11 | Telerehabilitation sessions are easy to apply. 0 |-1]-2

12 | The aim of using telerehabilitation with patients is clear and understandable for me. 0O |0 |1
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No. Statement Rank
F1|F2|F3

13 |I hesitate to use telerehabilitation for fear of missing critical information which may affect | -3 |3 | -1
treatment, safety or effectiveness.

14 | Delivering the session remotely by using telerehabilitation is easier than face-to-face sessions. -2 |-3|-3

15 | I will recommend that other physiotherapists use telerehabilitation. 2 |-2 -1

16 | Patients and their carers should know the importance of telerehabilitation. 2 |1 |3

17 | Physiotherapists in KSA think those who use technology with patients demonstrate more |[-2 |0 |1
professional skills.

18 | Patients in KSA think that physiotherapists who use technology are more skilful and trusted than | -3 | -1 | O
those who do not.

19 | My supervisors/managers think that I should use technology, such as telerehabilitation in|0 |0 |-3
rehabilitation sessions with my patients.

20 | Physiotherapists who are my role models use technology, such as telerehabilitation with their | -1 | -2 | 0
patients.

21 | I will be able to get technical assistance if I have technical problems when using telerehabilitation [ -1 |0 | O
with my patients.

22 | The security of the telerehabilitation platform is very important and patients’ data must be |3 |4 |2
protected.

23 | I want to have training on how to use telerehabilitation with my patients in order to apply it|1 |1 |1
correctly.
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No. Statement Rank
F1|F2|F3

24 | It is important to have clear and published local guidelines for using telerehabilitation before |1 |3 | 4
implementation.

25 | Medical insurance companies should include telerehabilitation services under their medical cover. |1 |0 | -1

26 | I think a special licence should be required for physiotherapists using telerehabilitation to ensure | -1 |2 | -4
they are using it correctly.

27 | I prefer to deliver telerehabilitation sessions only to patients who are the same gender as me. -2 |-11|-3

28 | I am happy to deliver video telerehabilitation sessions for both genders. 0 |[-3]3

29 | My age has nothing to do with my ability and skills to use telerehabilitation effectively. -31-212

30 | The patients’ age does not affect the use of telerehabilitation, so I can deliver telerehabilitation | -2 | -4 | -4
sessions to all age groups.

31 | My clinical experience does not affect my ability to use telerehabilitation with my patients. -1 -4 -1

32 | I will use telerehabilitation with my patients when it becomes available in my hospital. 1 |-111

33 | I am always keen to try new approaches, such as telerehabilitation with my patients. 3 |-1]1

34 | COVID-19 has encouraged me to use telerehabilitation in the future. 3 |14 |3
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These scores were used to identify the consensus statements in the study.
These are presented and discussed in the next section, then each of the

factors identified above (F1, F2 and F3) are presented and discussed.

5.3 Consensus Statements

In this study, 13 statements were categorised as consensus statements

across all three factors. These are shown in Table 5-2.

Table 5-2: Consensus Statements in Q study 1

No. Statement Rank
F1 | F2 F3

Telerehabilitation increases my productivity compared to
face-to-face rehabilitation as I can see more patients in a

1 day. -1 | -2 -2

2 Using telerehabilitation improves patients’ care. 0 1 0
Using telerehabilitation reduces the pressure and demand

3 in the outpatients' clinics. 2 1 2
Telerehabilitation reduces the number of home visits to

4 patients who require them. 1 1 2
Using telerehabilitation facilitates better patient

7 monitoring. 0 0 0
Telerehabilitation is helpful for patients who live far away
from hospital and cannot attend face-to-face

8 appointments regularly. 4 3 4
Telerehabilitation is most helpful when patients have

9 severe disability. -4 | -3 -2
The aim of using telerehabilitation with patients is clear

12 and understandable for me. 0 0 1
Delivering the session remotely by using

14 telerehabilitation is easier than face-to-face sessions. -2 | -3 -4
I will be able to get technical assistance if I have technical

21 problems when using telerehabilitation with my patients. | -1 |0 0
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The security of the telerehabilitation platform is very
22 important and patients’ data must be protected. 3 4 2

I want to have training on how to use telerehabilitation
23 with my patients in order to apply it correctly. 1 2 1

COVID-19 has encouraged me to use telerehabilitation in
34 the future. 3 4 2

As the table demonstrates, the strongest positive consensus across all three
factors related to the belief that telerehabilitation is a good option for
patients who live in isolated places far from rehabilitation facilities
(Statement 8). When asked about this in the post-sort interviews, three
physiotherapists shared their clinical experiences:

"My hospital provides rehabilitation services to the entire

population of the eastern province, which is the largest province

in the kingdom. Many patients drive 1-3 hours twice a week to

receive rehabilitation services, which affects their quality of life.”
(Participant 24)

"I have a number of patients who live in nearby towns and come
every two weeks for follow-up sessions, which could be done

online, saving them time and effort.” (Participant 11)

"There are a lot of patients who cannot attend follow-up sessions
in clinics due to various reasons, so telerehabilitation is a good

solution.” (Participant 21)
The participants also consider the security of the telerehabilitation platform
as a very important matter to protect patients’ data (Statement 22).

Participant 19 commented that:
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"It is crucial to explain and make the data secure from any threats
in order to promote using telehealth efficiently and persuade the

clients to use this new service." (Participant 19)
Participant 20 linked this directly with patients’ beliefs and mentioned the
importance of privacy in their local community:

"In our community, patients need to feel that their information

and privacy are protected, especially if they expose parts of their
bodies." (Participant 20)

However, physiotherapists across the three factors agreed that
telerehabilitation was not the best option for patients with severe physical
disabilities (Statement 9). Participant 11 commented that:

"I would prefer to see severe cases face-to-face to clearly see their

progress." (Participant 11)

Participant 12 linked this with the need for intensive sessions, specialist
equipment, and also the safety of the patients, commenting that:

"Severe cases need intensive sessions and some equipment that

is not available at home. Also, for the patients’ safety, the carer

or family might not understand the instructions from a distance."
(Participant 12)

Participant 17 also mentioned the need to support carers of patients with

severe disabilities, and the difficulty of providing this from a distance:
"Patients with severe disabilities require special treatment, and
most of the time, their careers are afraid to do sessions without

supervision, and some of them do not know how to take care of

this properly. We cannot teach carers how to overcome this fear
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through telerehabilitation; we have to see the patient face-to-face
and give them special care." (Participant 17)
Furthermore, physiotherapists in all three factors disagreed with the idea
that telerehabilitation sessions were easier than face-to-face sessions. For
example, Participant 4 said that:
"Telerehabilitation sessions require some skills to make the
session clearer. In face-to-face sessions, the explanation of the
intervention or exercise can be easily demonstrated to the patients

by doing it in front of them, whereas I believe this would be a bit

confusing in telerehabilitation." (Participant 4)

In addition, Participant 13 commented that:

"A telerehabilitation session will not be easier for us because we
cannot know the patients' condition and progress without doing
hands-on  assessments, @ which are not possible in

telerehabilitation.” (Participant 13)

In this context, it is significant that physiotherapists across all three factors
indicated that they wanted to have training in using telerehabilitation with

their patients in order to apply it in the most effective way (Statement 23).

Despite these reservations, physiotherapists across all study factors
believed that telerehabilitation could be an effective solution in terms of
reducing pressure and demand in outpatient clinics (Statement 3). They
noted that most visits in the outpatient clinics are follow-up sessions, and
these could be delivered remotely, thereby reducing waiting times for

patients and improving the service provided. Participant 25 noted that:
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"In physiotherapy practice, there is a huge pressure on the
physiotherapy clinics. Therefore, a lot of patients usually wait a
long time to be seen by a physiotherapist. Using telerehabilitation
might help reduce the pressure on outpatient clinics and provide

better rehabilitation services.” (Participant 25)

Participant 5 added that:

"Patients who require monitoring and follow-up should not attend
all visits face-to-face, and alternatives such as telerehabilitation

should be considered.” (Participant 5)

Participant 12 said that:

"The most common outpatient cases are chronic cases that require
follow-up only, so telerehabilitation will help reduce our waiting

list.” (Participant 12)

There was also agreement that telerehabilitation sessions could be a way
to reduce the number of home visits that patients need (Statement 4).
Participant 28 supported this view, but pointed out that each patient’s
suitability for telerehabilitation must be carefully assessed:
"When following up with patients who require home visits, most of
the revaluation can be done remotely. However, those patients
must be assessed for eligibility to be enrolled in telerehabilitation
sessions. If the patient is eligible, the frequency of home visits will

significantly decrease with no effect on the quality of service.”

(Participant 28)

However, despite this, participants in all three factors disagreed with the

idea that telerehabilitation would increase their individual productivity
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because it would enable them to see more patients compared to face-to-

face rehabilitation (Statement 1).

Physiotherapists across all factors thought that the COVID-19 outbreak had
made them more likely to use telerehabilitation in the future (Statement
34). Participant 10 commented that:

"In COVID 19, there was a real situation in which we needed to

help patients without face-to-face contact." (Participant 10)

Participant 20 added that:

"Closing physiotherapy outpatient departments for months during
COVID-19 lookdown made it harder to deal with musculoskeletal
conditions, and early intervention, which was possible with
telerehabilitation, could have helped a lot of patients avoid

complications they didn't need." (Participant 20)

Participant 15 reported that telerehabilitation services were not used in his
workplace until the first COVID-19 lockdown:
"The COVID-19 lockdown was the first time for me and my
workplace to be officially introduced to telerehabilitation services,
and we had them running for a couple of months, and I personally

found it a very practical method to continue serving patients in

such a critical time." (Participant 15)

Participant 31 also commented on the impact of the pandemic, saying:

"COVID-19 teaches us that we can treat patients remotely."

(Participant 31)

115



Although physiotherapists across all three factors were generally positive
about the use of telerehabilitation, some statements received neutral
responses. Participants were neutral about the idea that telerehabilitation
could improve patient care and facilitate better patient monitoring
(Statements 2 and 7), and they also took a neutral stand about whether
the aim of applying telerehabilitation with patients was clear to them
(Statement 12). On the technical side, they were also neutral about their
ability to access technical assistance if they faced issues while using

telerehabilitation with their patients (Statements 22).

In conclusion, 13 statements were found to be consensus statements,
meaning physiotherapists across the three factors shared similar views
about them. There was a strong agreement that telerehabilitation can
benefit patients who live in remote locations by providing them with access
to rehabilitation services without the need to travel to hospitals. There was
also consensus that telerehabilitation has the potential to decrease the
burden on outpatient clinics and reduce the number of home visits required.
However, the participants did not believe that telerehabilitation would
increase their productivity compared to in-person sessions, nor did they
think it was an appropriate solution for patients with severe disabilities.
They had a neutral stance on whether the purpose of using
telerehabilitation was clear to them, and they were uncertain about its
effectiveness in improving patient care and monitoring. Some doubts were
also expressed about the availability of technical assistance during the

implementation of telerehabilitation, but participants were neutral about
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this overall. The security of the telerehabilitation platform was considered
a crucial issue to safeguard patient data, and the physiotherapists
supported the establishment of specialist training programmes prior to
implementation to ensure that telerehabilitation is used effectively. Finally,
the study found that the COVID-19 pandemic had led to an increase in the
acceptance of telerehabilitation among physiotherapists, and they believed

that it provided an opportunity to enhance rehabilitation provision in future.

5.4 Factor 1: Advocates

11 participants loaded significantly in Factor 1, which means their
significance loading was equal to or above 0.44 (See 4.4.5.1). They
represent 34.4% of the study participants, and the eigenvalue was 10.748

(See Table 5-3).

Table 5-3: Participants/ Q samples in Factor 1

No. Participant No. Q samples loading
1 4 0.5838
2 5 0.4783
3 11 0.5739
4 12 0.6308
5 15 0.7594
6 17 0.6087
7 18 0.7127
8 23 0.5652
9 27 0.4411
10 30 0.6234
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11 31 0.5992

Eigenvalue 10.748

Percentage (%) 34.4%

5.4.1 Crib sheet for Factor 1
The crib sheet for Factor 1 is presented in Table 5-4. This was used to help
the researcher identify the statements that were ranked higher or lower in

this factor by comparison with the other factors (Watts and Stenner, 2012).

Table 5-4: Factor 1 Crib Sheet

No. Highest Ranked Statements Rank
Telerehabilitation is helpful for patients who live far away from

8 hospital and cannot attend face-to-face appointments regularly. 4

5 Telerehabilitation reduces the cost of rehabilitation services. 4

No. Statements Ranked Higher in F1 Array than Other Arrays Rank
I am always keen to try new approaches, such as telerehabilitation

33 | with my patients. 3
Using telerehabilitation should be considered as a supplementary

6 method, as it cannot replace face-to-face rehabilitation. 2

15 | I will recommend that other physiotherapists use telerehabilitation. |2
Using telerehabilitation reduces the pressure and demand in the

3 outpatients' clinics. 2
I will use telerehabilitation with my patients when it becomes

32 | available in my hospital. 1
I want to have training on how to use telerehabilitation with my

23 | patients in order to apply it correctly. 1
Medical insurance companies should include telerehabilitation

25 | services under their medical cover.. 1
My supervisors/managers think that I should use technology, such as

19 | telerehabilitation in rehabilitation sessions with my patients. 0
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11 | Telerehabilitation sessions are easy to apply. 0

7 Using telerehabilitation facilitates better patient monitoring. 0

No. Statements Ranked Lower in F1 Array than Other Arrays Rank
The aim of using telerehabilitation with patients is clear and

12 | understandable for me. 0

2 Using telerehabilitation improves patients care. 0

7 Using telerehabilitation facilitates better patient monitoring. 0
I will be able to get technical assistance if I have technical problems

21 | when using telerehabilitation with my patients. -1
Physiotherapists in KSA think those who use technology with patients

17 | demonstrate more professional skills. -2
I hesitate to use telerehabilitation for fear of missing critical

13 | information which may affect treatment, safety or effectiveness. -3
Patients in KSA think that physiotherapists who use technology are

18 | more skilful and trusted than those who do not. -3
My age has nothing to do with my ability and skills to use

29 | telerehabilitation effectively. -3

No. Lowest Ranked Statements Rank
Telerehabilitation is most helpful when patients have severe

9 disability. -4
Telerehabilitation is only an effective method during critical times,

10 | such as COVID-19 where patients cannot come to the hospital. -4

5.4.2 Distinguishing statements for Factor 1

As explained in Chapter 4, each factor has distinguishing statements that
set it apart from the others. This means that the participants placed those
statements on the grid in ways that were statistically significantly different
from other factors (Van Excel and De Graaf, 2005). The distinguishing

statements for F1 are shown in Table 5-5.

119




Table 5-5: Distinguishing Statements for Factor 1

No. | Statement Rank
F1 | F2 | F3

5 Telerehabilitation reduces the cost of rehabilitation services. [4 |2 |0
33 | I am always keen to try new approaches 3 -1 |1
15 |I will recommend that other physiotherapists use

telerehabilitation. 2 -2 |-1
19 | My supervisors/managers think that I should use

technology, such as telerehabilitation 0 0 -3
28 |I am happy to deliver video telerehabilitation sessions for

both genders. 0 -3 |3
26 |I think a special licence should be required for

physiotherapists using telerehabilitation to ensure they are

using it correctly. -1 |2 -4
27 | I prefer to deliver telerehabilitation sessions only to patients

who are the same gender -2 | -1 | -3
30 | The patients’ age does not affect the use of

telerehabilitation, so I can deliver telerehabilitation sessions

to all age groups. -2 | -4 | -4
17 | Physiotherapists in KSA think those who use technology with

patients demonstrate more professional skills. -2 |0 1
13 | I hesitate to use telerehabilitation for fear of missing critical

information which may affect treatment, safety or

effectiveness. -3 |3 -1
18 | Patients in KSA think that physiotherapists who use

technology are more skilful and trusted -3 (-1 |0
29 | My age has nothing to do with my ability and skills to use

telerehabilitation effectively. -3 |-2 |2
10 | Telerehabilitation is only an effective method during critical

times, such as COVID-19, where patients cannot come to

the hospital. -4 12 |-2
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5.4.3 Interpretation of Factor 1

Participants in Factor 1 were classified as ‘Advocates’. They expressed

optimistic views towards telerehabilitation, and they believed that it could

reduce the cost of rehabilitation services, both for clinics and for patients

(Statement 5). For example, Participant 28 commented that:
"Telerehabilitation does not need beds, chairs, or assessment tools

in the clinic, so it may lower the cost of rehabilitation services."
(Participant 28)

Participant 23 linked this to a decrease in costs for patients:

"Telerehabilitation will save patients money because it requires

less effort from us.” (Participant 23)

These physiotherapists expressed a willingness to use telerehabilitation
with their patients when it becomes available in their workplace, and they
think insurance companies should include telerehabilitation services under
their medical coverage (Statement 25, 32 and 33). Participant 16
mentioned that:
"T want to use it with patients with chronic conditions or those who
mainly need guidance and a specific exercise programme and who

have difficulty coming to the clinic in a regular manner.”
(Participant 16)

Furthermore, they also wanted to encourage other physiotherapists to use

it (Statement 15). Participant 18 commented that:

"I would recommend using telerehabilitation as it is a good option

for following up on cases." (Participant 18)
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However, despite their support for the use of telerehabilitation, they did not
think using technology as a tool in their clinics would enhance their
professional reputation with their peers or their patients (Statements 17

and 18).

Physiotherapists in this factor would not be deterred from using
telerehabilitation for fear of making mistakes or missing critical information
during the session (Statement 13). However, they felt it could not replace
face-to-face sessions and should only be used as a supplementary method
when needed (Statement 6). Participant 31 said that:

"Face-to-face rehabilitation is more effective than

telerehabilitation, so it is preferred." (Participant 31)

Participant 12 commented that:

"Acute cases and new patients require a few sessions face-to-face,

particularly for psychological and social support.” (Participant 12)

Regarding the age of patients or physiotherapists, they believed it could be
a challenging issue that may affect the successful implementation of
telerehabilitation in their clinics (Statements 29 and 30). Participant 23, for
example, linked age with the patients’ ability to use the technology:

"Old patients might not have good skills or knowledge of using a

smart phone which would not help them to use this type of

services.” (Participant 23)

Physiotherapists in F1 also strongly believed that the effectiveness of

telerehabilitation extends beyond the COVID-19 lockdown periods, and it
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should continue to be used in future (Statement 10). Participant 12 stated
that:
"The uses of telerehabilitation should not be limited to COVID-19;

it can be used for chronic cases and patients who live far away

from hospitals."” (Participant 12)

In conclusion, physiotherapists in Factor 1 were optimistic about
telerehabilitation because they believed it would lower the cost of
rehabilitation services. They intended to use telerehabilitation when it
became available and also wanted to encourage other physiotherapists to
use it. However, they would prefer to use it only when necessary, as they
did not believe it could replace face-to-face sessions. They also believed
that the age of the user was significant, and this could be a limiting factor
in some cases. Nonetheless, overall, they felt that the benefits of
telerehabilitation extended beyond its utility during the COVID-19

lockdowns, when face-to-face contact was severely restricted.

5.4.4 Model Q sort for Factor 1
As explained in Chapter 3, the TAM and UTAUT models identify a number
of constructs which affect users’ acceptance of new technologies. The model

Q sort presented in
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Table 5-6 was compiled based on the participants’ responses in Factor 1
and illustrates the construct represented by each statement and the

distribution of the statements within this factor.
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Table 5-6: Model Q sort for Factor 1

-4 (Disagree most)

-3 -2 -1

0 (Neutral) +1

+2

9-
Telerehabilitation is
most helpful when
patients have
severe disability.

21- 1 will be able to
get technical
assistance

13- I hesitate to use
telerehabilitation for
fear of missing critical
information

14- Delivering the
session remotely is
easier than face-to-
face sessions.

10-
Telerehabilitation is
only an effective
method during
critical times.

27- 1 prefer to
deliver
telerehabilitation
sessions only to
patients who are the
same gender as me.

26- I think that a
special licence for
using
telerehabilitation
should be required

29- My age has
nothing to do with my
ability and skills to use
telerehabilitation

effectively.

30- The patients’ age
does not affect the
use of
telerehabilitation

12- The aim of 4- Telerehabilitation
using reduces the number of
telerehabilitation home visits to patients
with patients is who required them.
clear and
understandable for
me.

28- 1 am happy to
deliver video
telerehabilitation
sessions for both
genders.

24- It is important to

telerehabilitation

have clear and published
local guidelines for using

6- Using
telerehabilitation should
be considered as a
supplementary method

3- Using
telerehabilitation reduces
the pressure and demand
in the outpatients' clinics.

31- My clinical
experience does not
affect my ability to

use telerehabilitation
with my patients.

23- 1 want to have
telerehabilitation training on how to use
improves patients’ telerehabilitation with

care. my patients in order to
apply it correctly.

2- Using

16- Patients and their
carers should know the
importance of
telerehabilitation.

1- Telerehabilitation
increases my
productivity

11-
Telerehabilitation
sessions are easy
to apply.

25- Medical

telerehabilitation

insurance
companies should include

Perceived usefulness/Performance expectancy (PU/PE)

Perceived ease of use/ effort expectancy (PEoU/EE)

7- Using
telerehabilitation
facilitates better
patient monitoring

l Social influence (SI)
Facilitating conditions (FC) l

125

Individual difference (ID)

Behavioural intention (BI)

22- The security of the
telerehabilitation
platform is very
important and patients
data must be protected

+4 (Agree most)

8- Telerehabilitation is
helpful for patients
who live far away

’

5- Telerehabilitation
reduces the cost of
rehabilitation services.




The model Q sort shows that out of 10 statements representing PU/PE
(yellow) seven were ranked between 0 (neutral) and +4 (agree most). The
three statements representing BI (red) were ranked between +1 to +3.
Similarly, five statements out of seven representing FC (pink) were ranked
between +1 to +3. However, all four statements representing SI (blue)
were ranked between 0 to -3. As for the statements representing PEoU/EE

(green) and ID (grey), all of them were ranked between 0 to -3.

When analysing the placement of each statement on the Q-sort grid, it is
important to consider whether it is a positive or negative statement, and

the implications of these results are discussed in Chapter 7.

5.5 Factor 2: Hesitant

Six participants loaded significantly in Factor 2. They represent 18.7% of

the participants, and the eigenvalue in Factor 2 was 1.95 (See Table 5-7).

Table 5-7: Participants/ Q samples in Factor 2

No. Participant No. Q samples loading

1 3 0.6982

2 6 0.6316

3 8 0.6202

4 13 0.4487

5 20 0.4679

6 21 0.6577
Eigenvalue 1.9537
Percentage (%) 18.7%
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As in Factor 1, the crib sheet for Factor 2 is presented first, followed by the

distinguishing statements, and a descriptive narrative

Finally, a model Q sort linked to TAM and UTAUT is provided.

5.5.1 Crib sheet for Factor 2

The crib sheet for Factor 2 is presented in Table 5-8.

Table 5-8: Factor 2 Crib Sheet

interpretation.

No. Highest Ranked Statements Rank

34 | COVID-19 has encouraged me to use telerehabilitation in the future. | 4
The security of the telerehabilitation platform is very important and

22 : , 4
patients’ data must be protected.

No. Statements Ranked Higher in F2 Array than Other Arrays Rank

13 I hesitate to use telerehabilitation for fear of missing critical 3
information which may affect treatment, safety or effectiveness.

10 Telerehabilitation is only an effective method during critical times, 2
such as COVID-19 where patients cannot come to the hospital.

6 Using telerehabilitation should be considered as a supplementary 2
method, as it cannot replace face-to-face rehabilitation.
I think a special licence should be required for physiotherapists

26 : o - 2
using telerehabilitation to ensure they are using it correctly.

23 I want to have training on how to use telerehabilitation with my 1
patients in order to apply it correctly.

2 Using telerehabilitation improves patients care. 1

7 Using telerehabilitation facilitates better patient monitoring. 0

19 My supervisors/managers think that I should use technology, such 0
as telerehabilitation in rehabilitation sessions with my patients.
I will be able to get technical assistance if I have technical problems

21 : o ) ; 0
when using telerehabilitation with my patients.

No. Statements Ranked Lower in F2 Array than Other Arrays Rank

7 Using telerehabilitation facilitates better patient monitoring. 0

12 The aim of using telerehabilitation with patients is clear and 0

understandable for me.
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I am always keen to try new approaches, such as telerehabilitation

33 | with my patients. -1

32 I will use telerehabilitation with my patients when it becomes 1
available in my hospital.

20 Physiotherapists who are my role models use technology, such as )
telerehabilitation with their patients.

1 Telerehabilitation increases my productivity compared to face-to- )
face rehabilitation as I can see more patients in a day.

15 | I will recommend that other physiotherapists use telerehabilitation. | -2

14 Delivering the session remotely by using telerehabilitation is easier 3
than face-to-face sessions.

28 I am happy to deliver video telerehabilitation sessions for both 3
genders.

No. Lowest Ranked Statements Rank

31 My clinical experience does not affect my ability to use 4
telerehabilitation with my patients.

30 The patients’ age does not affect the use of telerehabilitation, so I 4

can deliver telerehabilitation sessions to all age groups.

5.5.2 Distinguishing statements for Factor 2

The distinguishing statements for Factor 2 are shown in Table 5-9 below.

5.5.3 Interpretation of Factor 2

Participants in Factor 2 were classified as ‘Hesitant’. They appeared to be

more hesitant about the use of telerehabilitation, and they were anxious

about implementing it with their patients because they were worried about

missing critical information when conducting therapeutic sessions remotely

(Statement 13). As a result, if telerehabilitation becomes available in their

workplace, they would prefer not to use it, nor were they keen to try new
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Table 5-9: Distinguishing Statements for Factor 2

Rank

No. Statement F1 F2 F3
13 |I hesitate to use telerehabilitation for fear of missing critical information which may

affect treatment, safety or effectiveness. -3 3 -1
10 | Telerehabilitation is only an effective method during critical times, such as COVID-19

where patients cannot come to the hospital. -4 2 -2
26 | I think a special licence should be required for physiotherapists using telerehabilitation

to ensure they are using it correctly. -1 2 -4
5 Telerehabilitation reduces the cost of rehabilitation services. 4 2 0
19 | My supervisors/managers think that I should use technology, such as telerehabilitation

in rehabilitation sessions with my patients. 0 0 -3
17 | Physiotherapists in KSA think those who use technology with patients demonstrate

more professional skills. -2 0 3
27 | I prefer to deliver telerehabilitation sessions only to patients who are the same gender

as me. -2 -1 -4
33 | I am always keen to try new approaches, such as telerehabilitation with my patients. 3 -1 -3
29 | My age has nothing to do with my ability and skills to use telerehabilitation effectively. | -3 -2 -4
32 | I will use telerehabilitation with my patients when it becomes available in my hospital. | 1 -1 1
15 | I will recommend that other physiotherapists use telerehabilitation. 2 -2 -1
28 | I am happy to deliver video telerehabilitation sessions for both genders. 0 -3 0
31 | My clinical experience does not affect my ability to use telerehabilitation with my

patients. -1 -4 2
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approaches with their patients (Statement 23 and 33). Furthermore, they
agreed that physiotherapists who use telerehabilitation should be required
to have a special licence in order to ensure its proper use (Statement 26).
Participant 6 said that:

"The licence will help to make sure that every physiotherapist

knows how to use telerehabilitation correctly, which can build trust

quickly between patients and physiotherapists.” (Participant 6)

Participant 13 also supported this idea, commenting that:

“"Everyone now, even non-physiotherapists, can talk about
treating some conditions without providing evidence, so the
licence might help patients to know who is authorised and who is
not.” (Participant 13)

They also believed that the clinical experience of the physiotherapists was
equally important, regardless of whether it is a remote or face-to-face
session, and they thought this might be negatively affected if they only saw
patients remotely (Statement 31). Participant 3 stated that:

"The technology here is used as a connection between the patient

and the physiotherapists, so clinical experience is still as important

as a face-to-face physiotherapy session.” (Participant 3)

Participant 8 said that:

"If I completely shift my way to see patients through
telerehabilitation, my hands-on skills might be diminished and

weakened with time.” (Participant 8)
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They did not believe that their role models in the physiotherapy profession
relied on technology in their treatment plans (Statement 20), and they
would not recommend that other physiotherapists use it (Statements 15).
Participant 21 commented that:

"Most of my role models in physiotherapy would prefer face-to-

face sessions in the clinic.” (Participant 21)

They also believed that telerehabilitation was only effective during critical
times, such as the COVID-19 pandemic, when patients could not come to

the rehabilitation clinics in person (Statement 10).

As in Factor 1, these physiotherapists also thought that the age of both
patients and clinicians may affect the implementation of telerehabilitation
(Statements 29 and 30). Participant 3 indicated that:

"Older people may not have access to technology, and if they do,

they may not know how to use it properly.” (Participant 3)

Participant 21 mentioned that:

"Elderly patients don't use technology as well as younger people
do, which could make it hard for the physiotherapist to give the

session remotely to this age group.” (Participant 21)

Physiotherapists in Factor 2 also expressed a strong reluctance to deliver
telerehabilitation sessions to patients of both genders (Statement 28),
suggesting that they would prefer to deliver them only to patients of the

same gender. Participant 8 ascribed this to religious beliefs:

"This is based on our religion." (Participant 8)

131



To sum up, physiotherapists in Factor 2 were hesitant towards
telerehabilitation, and they would prefer not to use it in future. They agreed
that a special licence should be required for telerehabilitation practitioners,
and that the clinical experience of the physiotherapists was equally
important whether the session was remote or face-to-face. If they were to
deliver telerehabilitation sessions in future, they would prefer to provide
them to patients of the same gender, possibly due to religious beliefs.
Additionally, they feel that the age of patients and clinicians may affect the
implementation of telerehabilitation, and they viewed it as effective only

during critical times, such as the COVID-19 pandemic.

5.5.4 Model Q Sort for Factor 2

A model Q sort for Factor 2 is presented in Table 5-10. As explained above,
when analysing the placement of each statement on the grid, it is important
to consider whether it is a positive or negative statement, and the

implications of these results are discussed in Chapter 7.
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Table 5-10: Model Q sort for Factor 2

-4 (Disagree most)

-3

-2

-1

0 (Neutral)

+1

+2

+3

31- My clinical
experience does
not affect my
ability to use
telerehabilitation
with my patients.

9- Telerehabilitation is
most helpful when
patients have severe
disability.

29- My age has
nothing to do with
my ability and skills
to use
telerehabilitation
effectively.

30- The patients’
age does not affect
the use of
telerehabilitation

14- Delivering the
session remotely is
easier than face-to-
face sessions.

28- 1 am happy to
deliver video
telerehabilitation
sessions for both
genders.

increases my
productivity

1- Telerehabilitation

27- 1 prefer to deliver
telerehabilitation
sessions only to
patients who are the
same gender as me.

11- Telerehabilitation
sessions are easy to
apply.

25- Medical insurance
companies should include
telerehabilitation

3- Using
telerehabilitation
reduces the pressure
and demand in the
outpatients' clinics.

10- Telerehabilitation
is only an effective
method during critical
times,

24- It is important to
have clear and
published local
guidelines for using
telerehabilitation

7- Using
telerehabilitation
facilitates better patient
monitoring

4- Telerehabilitation
reduces the number of
home visits to patients
who required them.

6- Using
telerehabilitation
should be considered
as a supplementary
method

13- I hesitate to use
telerehabilitation for
fear of missing
critical information

+4 (Agree most)

22- The security of the
telerehabilitation
platform is very
important and patients
data must be protected

’

12- The aim of using
telerehabilitation with
patients is clear and
understandable for me.

21- T will be able to get
technical assistance

23- 1 want to have
training on how to use
telerehabilitation with
my patients in order to
apply it correctly.

26- I think that a
special licence for
using
telerehabilitation
should be required

8- Telerehabilitation
is helpful for patients
who live far away

16- Patients and their
carers should know
the importance of
telerehabilitation.

5-Telerehabilitation
reduces the cost of
rehabilitation
services.

2- Using
telerehabilitation
improves patients’
care.

Perceived usefulness/Performance expectancy (PU/PE)

Social influence (SI)

Individual difference (ID)

Perceived ease of use/ effort expectancy (PEoU/EE)

Facilitating conditions (FC)

Behavioural intention (BI)
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As the model Q sort shows, all the statements representing FC (pink) were
ranked between 0 to +4. Two out of three statements representing BI (red)
were ranked -1. All the statements representing SI (blue) were ranked
between 0 to -2. Three out of four statements representing PEoU/EE
(green) were ranked between 0 to -3. The five statements representing ID
(grey) were ranked between -1 to -4 and two of them were ranked -4. Eight
out of ten statements representing PU/PE (yellow) were ranked between 0

to+3. The implications of these results are discussed in Chapter 7.

5.6 Factor 3: Pragmatic

Nine participants significantly loaded in Factor 3. They represent 28.1% of

the study participants. The eigenvalue was 2.19 (See Table 5-11).

Table 5-11: Participants/ Q samples in Factor 3

No. Participant No. Q samples loading

1 1 0.7118

2 7 0.5373

3 11 0.5944

4 16 0.648

5 19 0.5318

6 24 0.6152

7 25 0.4524

8 26 0.7698

9 28 0.4656
Eigenvalue 2.1921
Percentage (%) 18.7%
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As in Factors 1 and 2, the crib sheet for Factor 3 is presented first, followed

by

the distinguishing statements and the descriptive narrative

interpretation. Finally, a Model Q sort linked to TAM and UTAUT is shown.

5.6.1 Crib sheet for Factor 3

The crib sheet for Factor 3 is presented in Table 5-12.

Table 5-12: Factor 3 Crib Sheet

No. Highest Ranked Statements Rank
24 | It is important to have clear and published local guidelines for

using telerehabilitation before implementation. 4
8 Telerehabilitation is helpful for patients who live far away from

hospital and cannot attend face-to-face appointments regularly. 4
No. Statements Ranked Higher in F3 Array than Other Arrays |Rank
28 | I am happy to deliver video telerehabilitation sessions for both

genders. 3
16 | Patients and their carers should know the importance of

telerehabilitation. 3
3 Using telerehabilitation reduces the pressure and demand in the

outpatients' clinics. 2
29 My age has nothing to do with my ability and skills to use

telerehabilitation effectively. 2
4 Telerehabilitation reduces the number of home visits to patients

who required them. 2
23 | I want to have training on how to use telerehabilitation with my

patients in order to apply it correctly. 1
32 | I will use telerehabilitation with my patients when it becomes

available in my hospital. 1
17 Physiotherapists in KSA think those who use technology with

patients demonstrate more professional skills. 1
12 | The aim of using telerehabilitation with patients is clear and

understandable for me. 1
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20 | Physiotherapists who are my role models use technology, such as

telerehabilitation with their patients. 0
21 I will be able to get technical assistance if I have technical

problems when using telerehabilitation with my patients. 0
18 | Patients in KSA think that physiotherapists who use technology

are more skilful and trusted than those who do not. 0
No. | Statements Ranked Lower in F3 Array than in Other Arrays | Rank
7 Using telerehabilitation facilitates better patient monitoring. 0
2 Using telerehabilitation improves patients care. 0
5 Telerehabilitation reduces the cost of rehabilitation services. 0
25 Medical insurance companies should include telerehabilitation

services under their medical cover. -1
6 Using telerehabilitation should be considered as a supplementary

method, as it cannot replace face-to-face rehabilitation. -2
11 | Telerehabilitation sessions are easy to apply. -2
1 Telerehabilitation increases my productivity compared to face-to-

face rehabilitation as I can see more patients in a day. -3
19 My supervisors/managers think that I should use technology, such

as telerehabilitation in rehabilitation sessions with my patients. -3
14 | Delivering the session remotely by using telerehabilitation is easier

than face-to-face sessions. -3
No. Lowest Ranked Statements Rank
26 | I think a special licence should be required for physiotherapists

using telerehabilitation to ensure they are using it correctly. -4
30 | The patients’ age does not affect the use of telerehabilitation, so I

can deliver telerehabilitation sessions to all age groups -4

5.6.2 Distinguishing statements for Factor 3

The distinguishing statements for Factor 3 are shown in Table 5-13.

Table 5-13: Distinguishing Statements for Factor 3

\ \ Rank
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F1 F2 F3
No. Statement

28 I am happy to deliver video telerehabilitation
sessions for both genders. 0 -3 3

16 Patients and their carers should know the
importance of telerehabilitation. 2 1 3

29 My age has nothing to do with my ability and skills
to use telerehabilitation effectively. -3 -2 2

17 Physiotherapists in KSA think those who use

technology with patients demonstrate more
professional skills. -2 0 1

33 I am always keen to try new approaches, such as
telerehabilitation with my patients. 3 -1 1

20 Physiotherapists who are my role models use

technology, such as telerehabilitation with their
patients. -1 -2 0

5 Telerehabilitation reduces the cost of rehabilitation
services. 4 2 0

13 I hesitate to use telerehabilitation for fear of missing

critical information which may affect treatment,
safety or effectiveness. -3 3 -1

15 I will recommend that other physiotherapists use
telerehabilitation. 2 -2 -1

6 Using telerehabilitation should be considered as a

supplementary method, as it cannot replace face-to-
face rehabilitation. 2 2 -1

10 Telerehabilitation is only an effective method during

critical times, such as COVID-19 where patients
cannot come to the hospital. -4 2 -2

19 My supervisors/managers think that I should use

technology, such as telerehabilitation in
rehabilitation sessions with my patients. 0 0 -3

27 I prefer to deliver telerehabilitation sessions only to
patients who are the same gender as me. -2 -1 -3

26 I think a special licence should be required for

physiotherapists using telerehabilitation to ensure
they are using it correctly. -1 2 -4

5.6.3 Interpretation of Factor 3

Physiotherapists in this factor were classified as pragmatic about the use of

telerehabilitation. While they could see its value, especially for patients who

struggled to attend in-person appointments (Statement 8), they thought
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that it was important to have clear published guidelines for using
telerehabilitation before implementation (Statement 24). Participant 16

stated that:

"It will be very important to establish national guidelines for
telerehabilitation to avoid confusion and make sure that both
physiotherapists and patients get better results, especially in the
way of delivery, the amount of delivery, the age group of patients,
and the condition or diagnosis of the patients who should receive

this type of treatment." (Participant 16)

Participant 1 also highlighted the importance of published guidelines by

stating that:

"As a professional physiotherapist, our practice must be evidence-

based.” (Participant 1)
These participants felt that the success of telerehabilitation was linked to
the awareness of patients and their carers about its uses (Statement 16).

Participant 7 commented that:

"Patients and carers should understand the benefits and uses of

telerehabilitation before trying it." (Participant 7)

They also thought that patient age was a key factor, as delivering
telerehabilitation sessions could be more difficult with both older and very
young patients. For example, Participant 25 said that:
"The patient's age is very important when using telerehabilitation,
and from my experience, it is difficult to use telerehabilitation with

older patients with cognitive impairment, speech or visual

problems, and less skill in using technologies. Also, with children
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or younger patients, as they can easily become distracted and

disengage from therapeutic tasks." (Participant 25)

However, they did not consider their age as a challenge to implementing
technology effectively (Statement 29), with Participant 7 commenting that:
"I think there is no age limit to learn something new.” (Participant

7)
Despite this willingness to use new technologies, physiotherapists in this
factor thought that telerehabilitation sessions were not easy to apply.

Participant 28 commented that:

"Personally, I do not think it is easy to apply telerehabilitation
since it is different from conventional intervention. It comes with
its own problems, and the physiotherapist should know how to run

a telerehabilitation session." (Participant 28)

However, they did not believe there was a need for a special licence to use
telerehabilitation approaches with patients and thought that effective

training would be enough. Participant 1 said that:
"It just needs simple instruments and software.” (Participant 1)
Participant 16 also commented that:

"I think online training will be enough to acquire the minimal skills
needed to deliver telerehabilitation.” Requiring a licence may be
challenging in the future, especially if there are some fees for this

service and its renewal.” (Participant 16)
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In addition, in contrast to the participants in Factor 2, physiotherapists in
this factor were ready to deliver telerehabilitation sessions to all patients
regardless of their gender (Statement 28). Participant 19 commented that:

"Gender has nothing to do with telerehabilitation, since there is no

direct contact with patients."” (Participant 19)

Although these physiotherapists believed the uses and benefits of
telerehabilitation were not limited to circumstances such as the COVID-19
lockdown (Statement 10) and they intended to use it with their patients
(Statement 32), they would not recommend that other physiotherapists
implement the technology (Statement 15). They also assumed that their
supervisors and managers would not care whether they used
telerehabilitation or met their patients face-to-face for rehabilitation

sessions (Statement 19).

In conclusion, the physiotherapists in Factor 3 were pragmatic about the
use of telerehabilitation. They were willing to use it with patients of both
genders, but they thought clear and accessible guidelines were essential
for its successful implementation. They also thought that patients and their
caregivers needed to be educated about the benefits of telerehabilitation
for it to work effectively. They did not feel that a special licence to provide
telerehabilitation was required, as long as adequate training was provided,
and they were confident in their ability to use technology in their practice,
regardless of their age. However, they thought that the age of the patient

was critical. While these physiotherapists planned to use telerehabilitation
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and other new technologies with their patients, they did not think it was
easy to apply sessions remotely and they did not intend to recommend the

use of telerehabilitation to their colleagues and peers.

5.6.4 Model Q Sort for Factor 3

A model Q sort for Factor 3 is presented in Table 5-14. The model shows
that seven out of ten statements representing PU/PE (yellow) were ranked
between 0 to -2. Five out of seven statements representing FC (pink) were
ranked between 1 to +4. All the statements representing BI (red) were
ranked between +1 to -3. Four out of five statements representing SI (blue)
were ranked between 0 to -3. Three out of four statements representing
PEOU/EE (green) were ranked between -1 to -3. Two out of five statements
representing ID (grey) were ranked between +2 to +3. The implications of

these results are discussed in Chapter 7.
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Table 5-14: Model Q sort: Factor 3

-4 (Disagree most)

26- I think that a
special licence for
using
telerehabilitation
should be required

30- The patients’
age does not affect
the use of
telerehabilitation

-3

14- Delivering the session
remotely is easier than
face-to-face sessions.

-2

-1

11-
Telerehabilitation
sessions are easy
to apply.

13- I hesitate to use
telerehabilitation for
fear of missing
critical information

1_
Telerehabilitation
increases my
productivity

27- 1 prefer to deliver
telerehabilitation sessions
only to patients who are
the same gender as me.

9_
Telerehabilitation
is most helpful
when patients
have severe
disability.

10-
Telerehabilitation
is only an effective
method during
critical times,

25- Medical
insurance companies
should include
telerehabilitation

6- Using
telerehabilitation
should be
considered as a
supplementary
method

0 (Neutral)

7- Using
telerehabilitation
facilitates better patient
monitoring

+1

+2

+3

+4 (Agree most)

21- T will be able to get
technical assistance

2- Using
telerehabilitation

improves patients’ care.

31- My clinical
experience does not
affect my ability to
use telerehabilitation
with my patients.

Perceived usefulness/Performance expectancy (PU/PE)

Perceived ease of use/ effort expectancy (PEoU/EE)

5- Telerehabilitation
reduces the cost of
rehabilitation services.

23- I want to have training
on how to use
telerehabilitation with my
patients in order to apply it
correctly.

12- The aim of using
telerehabilitation with
patients is clear and
understandable

. Social influence (SI)

Facilitating conditions (FC)
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3- Using
telerehabilitation
reduces the pressure
and demand in the
outpatients' clinics

28-1 am happy to
deliver video
telerehabilitation
sessions for both
genders.

24- It is important
to have clear and
published local
guidelines for using
telerehabilitation

29- My age has nothing
to do with my ability and
skills to use
telerehabilitation
effectively.

4- Telerehabilitation
reduces the number of
home visits to patients
who required them.

22- The security of the
telerehabilitation
platform is very
important and patients
data must be protected

’

16- Patients and
their carers should
know the
importance of
telerehabilitation.

Individual difference (ID)

. Behavioural intention (BI)

8_
Telerehabilitation is
helpful for patients
who live far away




5.7 Conclusion

Physiotherapists across all three factors agreed that telerehabilitation is
useful for patients who live far from hospitals and that it can reduce demand
on outpatient departments and cut the number of home visits required.
However, they did not think it would increase their productivity or work for
patients with severe disabilities and they had concerns about data security.
They agreed that the COVID-19 pandemic had provided an opportunity to
increase its use, but they were neutral about whether its purpose and
effectiveness was clear. They strongly supported the introduction of

training programmes and formal guidelines to support its effective use.

The physiotherapists in Factor 1 had a positive attitude towards using
telerehabilitation as a way to reduce the cost of rehabilitation services. They
planned to incorporate it into their practice and to advocate for its use
among their colleagues. Although they thought that the advantages of
telerehabilitation extended beyond the COVID-19 period, they recognized
that it could not completely replace in-person sessions, and they would only
use it when necessary. They also expressed the view that the feasibility of

using telerehabilitation may depend on the age of the patient.

Physiotherapists in Factor 2 were more reluctant to use telerehabilitation
due to concerns about licencing, clinical experience, treating patients of the
opposite gender, and the age of patients and clinicians. They only viewed
it as effective during critical times, such as the COVID-19 pandemic, when

patients could not attend clinics in person.
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The physiotherapists in Factor 3 tended to have more pragmatic attitudes
towards the use of telerehabilitation. They felt confident in their ability to
use the technology, and they were willing to use it with patients of both
genders. However, they thought that clear guidelines and patient education
were crucial for its success, and, while they planned to use telerehabilitation

with their patients they did not intend to recommend it to their peers.

This chapter has reported the results of the first Q study which explored
the perceptions of Saudi physiotherapists towards the use of
telerehabilitation in KSA. The next chapter presents the results of the
second study which explored the acceptance of telerehabilitation among

Saudi patients with MS.
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Chapter 6: Results of Q Study 2 - Patients’ Perceptions

6.1 Introduction

This chapter presents the results of the second Q study which explored the
acceptance of telerehabilitation among 32 patients with MS (16 males and
16 females). All the participants were Saudi citizens, living in urban or rural
areas of KSA. Their ages ranged from 18 to 55, and they had varying

education levels, from high school or below to degree level or above.

28 statements were used in the study, and the total number of Q sorts was
32 (representing 32 patients). As in Q study 1, after applying the criteria,
three factors were identified, and the participants were categorised
according to the overall view of telerehabilitation their responses

represented. The factors identified in this study were:

e Factor 1 (F1): Supporters
e Factor 2 (F2): Rationalists

e Factor 3 (F3): Resisters

The results of this Q study are presented in the same way as in the previous
study. A factor array for the study is presented first, followed by the
consensus statements are presented. Each factor is then presented
individually with its crib sheet and distinguishing statements. An
interpretation of the factor is provided, followed by a model Q sort. A

summary of the study is provided at the end.
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6.2 Factor Array

Table 6-1 below presents the factor array for this study.

Table 6-1: Factor array across the three factors

No. Statements Rank
F1 |F2 | F3
1 Telerehabilitation saves the money that I pay for transport. |2 |2 |1
2 Telerehabilitation is helpful to save my time where I can take
e . 3 |1 |3
the rehabilitation sessions from home.

3 Telerehabilitation is helpful for me as I cannot attend face- 4 1o |1
to-face appointments regularly.

4 Telerehabilitation improves my regular attendance in the 4 11 |-3
rehabilitation programme.

5 Telerehabilitation improves my engagement in the 1 1-112
rehabilitation programme.

6 Using telerehabilitation enhances the package of care that I 3 |-3-1
receive from hospital.

7 I am confident that I can complete my telerehabilitation

. . 0 |2 |2
programme as my physiotherapist has recommended.

8 The aim of using telerehabilitation is clear and

-2 -1 -1
understandable for me.

9 I hesitate to use telerehabilitation for fear of not receiving

, : : -4 | -3 | -2
the same care as face-to-face services in hospital.

10 Having the session remotely by using telerehabilitation is 3 1o lo
easier than face-to-face sessions.

11 Using telerehabilitation should be considered as a
supplementary method, as it cannot replace face-to-face|1 |-2 |4
rehabilitation.

12 My physiotherapist thinks that I should use technology, such 110 |-3
as telerehabilitation in rehabilitation sessions with them.

13 My family and friends suggest that I use technology such as

e -3 1-2 -2
telerehabilitation in my treatment plan.
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14 The shift to remote study and working due to covid-19 has
had a positive impact on my acceptance of technology and |1 |2 | -1
encouraged me to use telerehabilitation in the future.
15 I am confident that my personal and health details will be
X o -1]0 |-1
secure if I use telerehabilitation.
16 I have a device at home that allows me to contact my
. . -1 11 |2
physiotherapist remotely.
17 I have the internet at my home that allows me to receive
I ) ) 2 |-1 |4
telerehabilitation sessions effectively.
18 I have a good space at home where I can do my exercises
. o ) -1 11 |3
and receive telerehabilitation sessions.
19 I can obtain the equipment that my physiotherapists may PR
suggest for using at home.
20 I lack confidence in telerehabilitation as it is very new and
. L -4 | -4 | -4
information is limited.
21 I think my hospital will offer assistance regarding technical 34 |-3
problems that I may face when using telerehabilitation.
22 I want to have practical training on how to use 1 14 |o
telerehabilitation before starting to use it.
23 Medical insurance companies should include o |-113
telerehabilitation services under their medical cover.
24 I need a carer or a family member with me during
ey . -31-41-4
telerehabilitation sessions at home.
25 I am happy to have video telerehabilitation sessions from
. . -2 13 |1
physiotherapists of any gender.
26 My age has nothing to do with my ability and skills to use
o . 0O |3 |0
telerehabilitation effectively.
27 My prior knowledge about using technology would help me
. e 0O |3 |0
when using telerehabilitation.
28 I will use telerehabilitation when it becomes available in my 2 1311

hospital.
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6.3 Consensus Statements

In this study, eight statements were categorised as consensus statements
across all three factors, meaning patients with MS across the three study

factors shared the same views about them (See Table 6-2).

Table 6-2: Consensus Statements in Q Study 2

No. | Statement Rank
F1 |F2 | F3
1 Telerehabilitation saves the money that I pay for 1 2 -2
transport.
7 I am confident that I can complete my telerehabilitation 0 2 2

programme as my physiotherapist has recommended.

8 The aim of using telerehabilitation is clear and -2 |-1 |-1
understandable for me.

13 My family and friends suggest that I use technology such | -3 |-2 |-2
as telerehabilitation in my treatment plan.

15 I am confident that my personal and health details will be | -1 0 -1
secure if I use telerehabilitation.

19 I can obtain the equipment that my physiotherapists may | -2 |-2 | -2
suggest for using at home.

20 I lack confidence in telerehabilitation as it is very new, -4 | -4 |4
and information is limited.

24 I need a carer or a family member with me during -3 |4 | -4
telerehabilitation sessions at home.

Most of the participants agreed that telerehabilitation would save them

money on transportation (Statement 1). Participant 11 commented that:

"I do not have sufficient coverage for transportation and travel

costs so telerehabilitation will save my money.” (Participant 11)

Participant 18 supported that by saying:
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"Telerehabilitation will save money and effort, especially with
crowds and hot weather, as heat negatively affects people with

multiple sclerosis.” (Participant 18)

Moreover, they were also generally confident that the use of
telerehabilitation would help them to complete the programmes their
physiotherapists had recommended (Statement 7). Participant 30 stated
that:

"The atmosphere at home will be more comfortable and the time

is open.” (Participant 30)

Patients also indicated that they had confidence in the usability of
telerehabilitation, despite the fact that the available information was limited

(Statement 20). Participant 17 expressed the belief that:

"The medical field is improving, and its development is linked with
technology. It is not a lack of confidence in linking the two fields
together, but I believe that it will become mandatory in the coming

years to decrease pressure on hospitals.” (Participant 17)

While Participant 4 added that:

"I have no doubts that telerehabilitation will be applied with high
efficacy."” (Participant 4)

Participant 1 also highlighted the value of telerehabilitation during the

pandemic:

"During the COVID-19 pandemic, telerehabilitation was the only

available option." (Participant 1)
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However, despite this, they felt that the aim of using telerehabilitation was
not clear and understandable for them (Statement 8). Participant 18
mentioned that:

"I have never read about telerehabilitation.” (Participant 18)

Participant 10 also linked this to the pandemic:

"I think after the COVID-19 crisis, it became necessary to know

more about telerehabilitation.” (Participant 10)

Patients across all three study factors were also unsure about the security
of their personal and health data (Statement 15). For example, Participant

29 stated that:

"I am not convinced about the safety of using my data.”
(Participant 29)

Furthermore, patients also expressed doubts about whether they could
obtain any equipment that their physiotherapists may suggest for using at

home (Statement 19). Participant 5 suggested that cost may be an issue:

"Not everyone can afford to buy therapeutic devices.” (Participant
5)

Participants 26 and 27 also mentioned cost and concerns about availability:

"Therapeutic devices may not be available in Saudi Arabia, and

their prices may be exaggerated.” (Participants 26)

"I need an additional financial budget, and the treatment devices

are very expensive.” (Participants 27)
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However, the patients did not feel they required any help or support, for
example from a carer or family member, during telerehabilitation sessions
at home (Statement 24). Participant 13 stated that:

"My general health is good, and now I don't any need help.”
(Participant 13)

Participant 24 was also confident s/he had the necessary technical skills:

"I can use technological devices effectively on my own.”
(Participant 24)

In respect of family members, none of the patients reported that their
family or friends had recommended telerehabilitation, or any other
technology, to be used within their treatment plan (Statement 13), and
some expressed concerns that their family members would not accept it.
Participant 11 said that:

"My family and friends do not have any information or idea about

telerehabilitation.” (Participant 11)

Participant 27 reported that:

"My family has never mentioned telerehabilitation to me, and I

think it will be difficult to convince them about it.” (Participant 27)

In conclusion, eight consensus statements were identified in this Q study.
These indicated that the participants thought telerehabilitation would
reduce the costs associated with travelling to hospitals and clinics and also
save them time and effort. They were also confident that they could

complete telerehabilitation sessions successfully from home, and they did
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not think they would require help or support during the telerehabilitation
session, for example, from a carer or a family member. However, they felt
that the equipment required to complete sessions may be expensive.
Overall, they believed in the usability of telerehabilitation, despite the fact
that the purpose of using it was unclear to them. They also expressed
concerns that their family members knew very little about
telerehabilitation, leading some to suggest that their family and friends

might not accept its use as part of their treatment programme.

6.4 Factor 1: Supporters

Nine participants loaded significantly in Factor 1, representing 28.1% of the

study participants. The eigenvalue in Factor 1 was 5.8512 (See Table 6-3).

Table 6-3: Participants/ Q samples in Factor 1

No. Participant No. Q samples loading

1. 3 0.5462
2. 4 0.5058
3. 9 0.6112
4. 11 0.5508
5. 13 0.7565
6. 20 0.508
7. 24 0.617
8. 25 0.5779
9. 27 0.5384

Eigenvalues 5.8512

Percentage (%) 28.1
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6.4.1 Crib sheet for Factor 1

The crib sheet for Factor 1 is presented in Table 6-4.

Table 6-4: Crib Sheet for Factor 1

No. Highest Ranked Statements Rank
3 Telerehabilitation is helpful for me as I cannot attend face-to-face
appointments regularly. 4
4 Telerehabilitation improves my regular attendance in the
rehabilitation programme. 4
No. Statements Ranked Higher in F1 Array than Other Arrays | Rank
10 Having the session remotely by using telerehabilitation is easier
than face-to-face sessions. 3
2 Telerehabilitation is helpful to save my time where I can take the
rehabilitation sessions from home. 3
6 Using telerehabilitation enhances the package of care that I receive
from hospital. 3
28 | I will use telerehabilitation when it becomes available in my
hospital. 2
1 Telerehabilitation saves the money that I pay for transport. 2
No. Statements Ranked Lower in F1 Array than Other Arrays Rank
I am confident that I can complete my telerehabilitation
7 programme as my physiotherapist has recommended. 0
My age has nothing to do with my ability and skills to use
26 | telerehabilitation effectively. 0
My prior knowledge about using technology would help me when
27 | using telerehabilitation. 0
I have a device at home that allows me to contact my
16 | physiotherapist remotely. -1
I have a good space at home where I can do my exercises and
18 | receive telerehabilitation sessions. -1
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I am confident that my personal and health details will be secure if

15 | I use telerehabilitation. -1
The aim of using telerehabilitation is clear and understandable for

8 me. -2
I am happy to have video telerehabilitation sessions from

25 | physiotherapists of any gender. -2
I can obtain the equipment that my physiotherapists may suggest

19 | for using at home. -2
I think my hospital will offer assistance regarding technical

21 problems that I may face when using telerehabilitation. -3
My family and friends suggest that I use technology such as

13 | telerehabilitation in my treatment plan. -3

No. Lowest Ranked Statements Rank
I lack confidence in telerehabilitation as it is very new and

20 | information is limited. -4
I hesitate to use telerehabilitation for fear of not receiving the same

9 care as face-to-face services in hospital. -4

6.4.2 Distinguishing statements for Factor 1

The distinguishing statements for Factor 1 are presented in Table 6-5.

Table 6-5: Distinguishing Statements for Factor 1

No. | Statement Rank
F1|F2|F3
3 Telerehabilitation is helpful for me as I cannot attend face-to-
face appointments regularly. 4 (0 |1
4 Telerehabilitation improves my regular attendance in the
rehabilitation programme. 4 |1 |-3
10 | Having the session remotely by using telerehabilitation is
easier than face-to-face sessions. 3 |0 |0
6 Using telerehabilitation enhances the package of care that I
receive from hospital. 3 |-3|-1
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17 | I have the internet at my home that allows me to receive
telerehabilitation sessions effectively. 2 |-1]4

28 | I will use telerehabilitation when it becomes available in my
hospital. 2 |-3 |1

11 | Using telerehabilitation should be considered as a
supplementary method, as it cannot replace face-to-face
rehabilitation. 1 [-2]4

18 | I have a good space at home where I can do my exercises and
receive telerehabilitation sessions. -1|1 |3

25 | I am happy to have video telerehabilitation sessions from

physiotherapists of any gender. -2 (13 |1
13 | My family and friends suggest that I use technology such as

telerehabilitation in my treatment plan. -3 1-21|-2
9 I hesitate to use telerehabilitation for fear of not receiving the

same care as face-to-face services in hospital. -4 -3 |-2

6.4.3 Interpretation of Factor 1
Participants in Factor 1 were classified as ‘Supporters’ of telerehabilitation.
They thought that telerehabilitation would help patients who could not
attend face-to-face appointments regularly to complete their rehabilitation
programme (Statements 3 and 4). Patients 3, 9, 13 and 25 described their
own experiences of this:

"Physiotherapy sessions can be easily delivered remotely, and this

has already made my attendance easier, as it is difficult to go
outside the house during COVID-19." (Participant 3)

"I always find it difficult to attend face-to-face physiotherapy

sessions due to my work and study.” (Participant 9)

"Telerehabilitation offers flexibility, I am a full-time worker and

mother at the time, and I hope telerehabilitation will be
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implemented soon, which suits this fast-paced era and the

pressures of diverse responsibilities.” (Participant 13)

"Patients with MS frequently experience general fatigue, making
it difficult to visit the hospital in person, and many patients travel
from rural areas to large cities to attend rehabilitation sessions,

making regular attendance difficult.” (Participant 25)

They also thought that having sessions remotely using telerehabilitation
was easier than face-to-face, and this would enhance the overall care they
received from hospitals or clinics (Statements 6 and 10). There were no
issues with internet access, as they indicated that they have it at home
(Statements 17); however, some said they did not have a suitable space
at home to do their exercises and receive telerehabilitation sessions.

Participant 3 commented that:

"I do not have space at my home."

Participant 9 added that:

"Most of us do not have a space for exercise at home."

Despite this, most patients in Factor 1 had positive attitudes toward
telerehabilitation and intended to use it when it becomes officially available
to them (Statements 28). However, they expressed a strong preference for
receiving video sessions from physiotherapists of the same gender, and the
qualitative data suggests this is due to religious and social factors. As with
the physiotherapists, some patients explicitly referenced their religious

beliefs in this context; for example, Participant 27 stated that:
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"In Islam, it is forbidden for a stranger to see a woman who is not
one of his mahrams!, so the female patient must be seen by a
female physiotherapist and the male patient by a male

physiotherapist; otherwise, I will never do telerehabilitation."

Others did not mention religion directly but indicated that social and cultural
concerns around interactions between different genders were a barrier.
Participant 4 commented that:

"Since I am a woman, it is difficult for me to communicate with

the physiotherapist through the camera if he is male.”

Participant 20 expressed that:

"As a female, I do not prefer that my physiotherapist be a man. I
am sure that female physiotherapists are available, so why should

I go to a male physiotherapist?"

To sum up, patients in Factor 1 are optimistic about using telerehabilitation
when it becomes available and have positive attitudes towards it. However,
they expressed concerns about being treated by physiotherapists of the
opposite gender, which may limit their use of telerehabilitation. In addition,
they were concerned about the potential cost of equipment and the lack of

a suitable space at home for exercising and attending virtual sessions.

! This refers to a concept in Islamic law which relates who a person may or may not lawfully
marry. Mahrams include family members with whom marital relationships are unlawful,
for example, fathers, brothers, and sons for a woman. However, mahrams can also be
gained through marriage, so spouses become each other’'s mahrams, and, if their children
marry, their sons- or daughters-in-law also become their mahrams. A woman is not
required to observe hijab in the presence of her mahrams (Al-Islam.org, 2023).
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6.4.4 Model Q Sort for Factor 1

A model Q sort for Factor 1 is presented in Table 6-6. The model shows
that two out of three statements representing SI (blue) were ranked
between -3 to -1. The statement representing BI (red) was ranked +1.
Eight out of ten statements representing FC (pink) were ranked between 0
to -4. Two out of three statements representing PEOU/EE (green) were
ranked between -2 to -4, and two out of three statements representing ID
(grey) were ranked between in 0. All statements representing PU/PE

(yellow) were ranked between 0 to +4.

As noted in Q Study 1, when analysing the placement of each statement, it
is important to consider whether it is a positive or negative statement. The

implications of these results are also discussed in Chapter 7.
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Table 6-6: Model Q sort: Factor 1

-4 (Disagree most)

-3

-2

-1

0 (Neutral)

+1

+2

+3

+4 (Agree most)

20- I lack
confidence in
telerehabilitation as
it is very new and
information is

21- 1 think my hospital
will offer assistance
regarding technical
problems that I may
face when using

8- The aim of using
telerehabilitation is
clear and
understandable for
me.

16- I have a device at
home that allows me
to contact my
physiotherapist
remotely.

7- 1 am confident
that I can complete
my
telerehabilitation
programme as my

limited. telerehabilitation. physiotherapist has
recommended..

9- I hesitate to use 24- 1 need a carerora | 25-1am happy to 18- I have a good 23- Medical

telerehabilitation family member with have video space at home where insurance

for fear of not
receiving the same
care as face-to-
face services in
hospital.

me during
telerehabilitation
sessions at home.

telerehabilitation
sessions from
physiotherapists of
any gender.

I can do my exercises
and receive
telerehabilitation
sessions.

companies should
include
telerehabilitation
services under
their medical
cover.

19- I can obtain the
equipment that my
physiotherapists may
suggest for using at
home.

15. I am confident
that my personal and
health details will be
secure if I use
telerehabilitation.

26- My age has
nothing to do with

11- Using
telerehabilitation should
be considered as a
supplementary method,
as it cannot replace face-
to-face rehabilitation.

5- Telerehabilitation
improves my

17- 1 have the internet at
my home that allows me
to receive
telerehabilitation sessions
effectively.

1- Telerehabilitation
saves the money that I

10- Having the session
remotely by using
telerehabilitation is
easier than face-to-face
sessions.

3- Telerehabilitation is
helpful for me as I
cannot attend face-to-
face appointments
regularly

2- Telerehabilitation is
helpful to save my time
where I can take the
rehabilitation sessions
from home.

4- Telerehabilitation
improves my regular
attendance in the
rehabilitation
programme.

6- Using
telerehabilitation

my ability and engagement in the pay for transport. enhances the package of
skills to use rehabilitation care that I receive from
telerehabilitation programme. hospital.

effectively.

27- My prior 22- 1 want to have

knowledge about
using technology
would help me
when using
telerehabilitation.

practical training on how
to use telerehabilitation
before starting to use it.

Perceived usefulness/Performance expectancy (PU/PE)

Perceived ease of use/ effort expectancy (PEoU/EE)

. Social influence (SI)

Facilitating conditions (FC)
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6.5 Factor 2: Rationalists

Just three participants loaded significantly in Factor 2. They represent 9.4%

of the study participants, and the eigenvalue was 2.47 (See Table 6-7).

Table 6-7: Participants/ Q samples in Factor 2

No. Participant No. Q samples loading
1 1 0.5327
2 5 0.547
3 32 0.5608
Eigenvalues 2.469
Percentage (%) 9.4

6.5.1 Crib sheet for Factor 2

The crib sheet for Factor 2 is presented in Table 6-8.

Table 6-8: Crib Sheet for Factor 2

No. Highest Ranked Statements Rank
21 | I think my hospital will offer assistance regarding technical problems
that I may face when using telerehabilitation. 4
22 | I want to have practical training on how to use telerehabilitation before
starting to use it. 4
No. Statements Ranked Higher in F2 Array than Other Arrays Rank
My prior knowledge about using technology would help me when using
27 | telerehabilitation. 3
My age has nothing to do with my ability and skills to use
26 | telerehabilitation effectively. 3
I am happy to have video telerehabilitation sessions from
25 | physiotherapists of any gender. 3
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I am confident that I can complete my telerehabilitation programme as

7 my physiotherapist has recommended. 2

1 Telerehabilitation saves the money that I pay for transport. 2
The shift to remote study and working due to COVID-19 has had a
positive impact on my acceptance of technology and encouraged me to

14 | use telerehabilitation in the future. 2
I am confident that my personal and health details will be secure if I

15 | use telerehabilitation. 0
My physiotherapist thinks that I should use technology, such as

12 | telerehabilitation in rehabilitation sessions with them. 0

No. Statements Ranked Lower in F2 Array than Other Arrays Rank
Telerehabilitation is helpful for me as I cannot attend face-to-face

3 appointments regularly. 0
Having the session remotely by using telerehabilitation is easier than

10 | face-to-face sessions. 0
Telerehabilitation improves my engagement in the rehabilitation

5 programme. -1
Medical insurance companies should include telerehabilitation services

23 | under their medical cover. -1
I have the internet at my home that allows me to receive

17 | telerehabilitation sessions effectively. -1
Using telerehabilitation should be considered as a supplementary

11 | method, as it cannot replace face-to-face rehabilitation. -2
I can obtain the equipment that my physiotherapists may suggest for

19 | using at home. -2
Using telerehabilitation enhances the package of care that I receive

6 from hospital. -3

28 | I will use telerehabilitation when it becomes available in my hospital. -3

No Lowest Ranked Statements Rank
I need a carer or a family member with me during telerehabilitation

24 | sessions at home. -4
I lack confidence in telerehabilitation as it is very new and information

20 | is limited. -4
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6.5.2 Distinguishing statements for Factor 2

The distinguishing statements for Factor 2 are presented in Table 6-9.

Table 6-9: Distinguishing Statements for Factor 2

No. Statement Rank
F1|F2|F3
21 | I think my hospital will offer assistance regarding technical
problems that I may face when using telerehabilitation. -314 |-3
22 | I want to have practical training on how to use telerehabilitation
before starting to use it. 1 (4 |0
27 | My prior knowledge about using technology would help me when
using telerehabilitation. 0 |3 |0
26 | My age has nothing to do with my ability and skills to use
telerehabilitation effectively. 0 |3 1|0
4 Telerehabilitation improves my regular attendance in the
rehabilitation programme. 4 |1 |-3
2 Telerehabilitation is helpful to save my time where I can take the
rehabilitation sessions from home. 3 |1 |3
3 Telerehabilitation is helpful for me as I cannot attend face-to-
face appointments regularly. 4 |0 |1
17 |I have the internet at my home that allows me to receive
telerehabilitation sessions effectively. 2 |-1]4
11 | Using telerehabilitation should be considered as a
supplementary method, as it cannot replace face-to-face
rehabilitation. 1 [-2|4
28 | I will use telerehabilitation when it becomes available in my
hospital. 2 |-3|1

6.5.3 Interpretation of Factor 2

Participants in Factor 2 were classified as ‘Rationalists’ in relation to the use

of telerehabilitation. They could see how telerehabilitation could be helpful,

and they thought their healthcare provider would assist with any technical
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problems that might occur during their sessions (Statement 21). They also
opposed the idea that telerehabilitation should only be used as a last resort
(Statement 11), and they did not regard age as a barrier to (Statement
26). Participant 1 stated that:

“"Age is just a number, and it is not going to affect me using

telerehabilitation.” (Participant 1)

Participant 32 commented that:

"The matter is always health, not age.” (Participant 32)

These participants were also unconcerned about the gender of the
physiotherapist delivering their video telerehabilitation sessions (Statement
25). Participant 5 commented that:

"The most important thing for me is the physiotherapist's

knowledge, and their gender is not important to me at all.”
(Participant 5)

However, despite acknowledging the advantages telerehabilitation could
bring them, they were very reluctant to use it in future (Statement 28),
possibly because of the lack of personal contact. For example, Participant
5 said:
"No, I do not want to make this decision because I believe it will
result in a loss of direct communication with my physiotherapist,

which is always helpful to him in following up on my case.”
(Participant 5)

They also identified a lack of internet access at home, which would prevent

them benefitting from telerehabilitation sessions. Participant 1 said:
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"I live in a rural area with poor internet access, and there are
patients who cannot afford to pay for the internet service, and

they should be considered.” (Participant 1)

Participant 5 stated that:

"I do not have internet in my home.” (Participant 5)

Responses to other statements indicated that lack of knowledge about
technology in general and telerehabilitation in particular may also be an
issue for this group. They expressed the view that prior knowledge about
using technology would help when using telerehabilitation (Statement 27),
and they showed a strong preference for receiving training in
telerehabilitation before they participated in video sessions (Statement 22).
Participant 1 said that:
"If telerehabilitation is the only option, as it was during COVID 19,

I would definitely need practical training to get the most out of
it.” (Participant 1)

Participant 5 thought that:

"In order to have a remote session without mistakes and injuries,

training is important for us.” (Participant 5)

Participant 32 also commented that:

"I think it is important to teach patients how to use the platform
and what they should do before, during, and after the remote
session in order to save time and reduce the possibility of

misunderstood instructions.” (Participant 32)
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To sum up, patients in Factor 2 can see the potential value of
telerehabilitation but they have practical concerns which limit their
willingness to use it. They do not regard their age or the gender of the
physiotherapist as a barrier; however, the lack of internet access where
they live is a significant obstacle. They are also unwilling to use

telerehabilitation unless they obtain instruction first.

6.5.4 Model Q Sort for Factor 2

A model Q sort for Factor 2 is presented in Table 6-10. The model shows
that all the statements representing ID (grey) were ranked +3. Statements
representing SI (blue) were ranked between -2 to +2. All the statements
representing PEOU/EE (green) were ranked between 0 to -3. Two
statements representing FC (pink) were ranked -4, two were ranked +4,
and the rest were between -2 to +1. The statement representing BI was
ranked -3, and five out of eight statements representing PU/PE (yellow)
were ranked between 0 to+2. As noted above, the implications of these

findings are explored in Chapter 7.
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Table 6-10: Model Q sort: Factor 2

-4 (Disagree most)

-3

-2

-1

0 (Neutral)

+1

+2

+3

+4 (Agree most)

24- 1 need a carer
or a family member
with me during
telerehabilitation
sessions at home.

9- I hesitate to use
telerehabilitation for
fear of not receiving
the same care as face-
to-face services in
hospital.

11- Using
telerehabilitation
should be considered
as a supplementary
method, as it cannot
replace face-to-face
rehabilitation.

5- Telerehabilitation
improves my
engagement in the
rehabilitation
programme.

20- I lack
confidence in
telerehabilitation as
it is very new and
information is
limited.

6- Using
telerehabilitation
enhances the package
of care that I receive
from hospital.

19- I can obtain the
equipment that my
physiotherapists may
suggest for using at
home.

8- The aim of using
telerehabilitation is
clear and
understandable for
me.

23- Medical insurance

companies should
include
telerehabilitation
services under their
medical cover.

15. I am confident
that my personal
and health details
will be secure if I
use
telerehabilitation.

3_
Telerehabilitation is
helpful for me as I
cannot attend face-
to-face
appointments
regularly

4- Telerehabilitation
improves my regular
attendance in the
rehabilitation
programme.

7- 1 am confident that I
can complete my
telerehabilitation
programme as my
physiotherapist has
recommended..

28- My prior knowledge
about using technology
would help me when

using telerehabilitation.

21-1 think my
hospital will offer
assistance regarding
technical problems
that I may face when
using
telerehabilitation.

18- I have a good space
at home where I can do
my exercises and receive
telerehabilitation
sessions.

17- 1 have the internet
at my home that allows
me to receive
telerehabilitation
sessions effectively.

16- I have a device at

home that allows me
to contact my
physiotherapist
remotely.

10- Having the
session remotely
by using
telerehabilitation is
easier than face-
to-face sessions.

2- Telerehabilitation is
helpful to save my time
where I can take the
rehabilitation sessions
from home

Perceived usefulness/Performance expectancy (PU/PE)

Perceived ease of use/ effort expectancy (PEoU/EE)

. Social influence (SI)

Facilitating conditions (FC)
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1- Telerehabilitation
saves the money that I
pay for transport.

27- My age has nothing
to do with my ability and
skills to use
telerehabilitation
effectively.

22- 1 want to have
practical training on
how to use
telerehabilitation
before starting to use
it.

26- I am happy to have
video telerehabilitation
sessions from
physiotherapists of any
gender.

Individual difference (ID)

. Behavioural intention (BI)




6.6 Factor 3: Resisters

Six participants significantly loaded in Factor 3. They represent 18.7% of

the study participants. The eigenvalue in Factor 3 was 1.83 (See Table

6-11).
Table 6-11: Participants/ Q samples in Factor 3
No. Participant No. Q samples loading
1. 6 0.5227
2. 12 0.5719
3. 16 0.5533
4, 17 0.4918
5. 22 0.5274
6. 26 0.5368
Eigenvalues 1.8288
Percentage (%) 18.7

As in Factor 1 and 2, the crib sheet for Factor 3 is presented below, followed
by the distinguishing statements and a descriptive narrative interpretation.

A model Q sort is also provided.

6.6.1 Crib sheet for Factor 3

The crib sheet for Factor 3 is presented in Table 6-12.
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Table 6-12:Crib Sheet for Factor 3

No. Highest Ranked Statements Rank
I have the internet at my home that allows me to receive

17 | telerehabilitation sessions effectively. 4
Using telerehabilitation should be considered as a supplementary

11 method, as it cannot replace face-to-face rehabilitation. 4

No. | Statements Ranked Higher in F3 Array than Other Arrays Rank
Medical insurance companies should include telerehabilitation

23 | services under their medical cover. 3
Telerehabilitation is helpful to save my time where I can take the

2 rehabilitation sessions from home. 3
I have a good space at home where I can do my exercises and

18 | receive telerehabilitation sessions. 3
I have a device at home that allows me to contact my

16 | physiotherapist remotely. 2
Telerehabilitation improves my engagement in the rehabilitation

5 programme. 2
I am confident that I can complete my telerehabilitation

7 programme as my physiotherapist has recommended. 2
I am happy to have video telerehabilitation sessions from

25 | physiotherapists of any gender. 1

No. Statements Ranked Lower in F3 Array than Other Arrays Rank
My age has nothing to do with my ability and skills to use

26 | telerehabilitation effectively. 0
I want to have practical training on how to use telerehabilitation

22 | before starting to use it. 0
Having the session remotely by using telerehabilitation is easier

10 | than face-to-face sessions. 0
My prior knowledge about using technology would help me when

27 | using telerehabilitation. 0
I am confident that my personal and health details will be secure if

15 | I use telerehabilitation. -1
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The shift to remote study and working due to COVID-19 has had a
positive impact on my acceptance of technology and encouraged

14 | me to use telerehabilitation in the future. -1
I can obtain the equipment that my physiotherapists may suggest

19 | for using at home. -2
I think my hospital will offer assistance regarding technical

21 problems that I may face when using telerehabilitation. -3
My physiotherapist thinks that I should use technology, such as

12 | telerehabilitation in rehabilitation sessions with them. -3
Telerehabilitation improves my regular attendance in the

4 rehabilitation programme. -3

No. Lowest Ranked Statements Rank
I lack confidence in telerehabilitation as it is very new, and

20 | information is limited. -4
I need a carer or a family member with me during telerehabilitation

24 | sessions at home. -4

6.6.2 Distinguishing statements for Factor 3

The distinguishing statements for Factor 3 are presented in Table 6-13.
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Table 6-13: Distinguishing Statements for Factor 3

No. Statement Rank
F1 |F2 | F3

17 | I have the internet at my home that allows me to receive

telerehabilitation sessions effectively. 2 -1 |4
11 Using telerehabilitation should be considered as a supplementary

method, as it cannot replace face-to-face rehabilitation. 1 -2 |4
23 Medical insurance companies should include telerehabilitation

services under their medical cover. 0 -1 |3
3 Telerehabilitation is helpful for me as I cannot attend face-to-face

appointments regularly. 4 0 1
28 | I will use telerehabilitation when it becomes available in my

hospital. 2 -3 |1
14 | The shift to remote study and working due to COVID-19 has had

a positive impact on my acceptance of technology and

encouraged me to use telerehabilitation in the future. 1 2 -1
12 | My physiotherapist thinks that I should use technology, such as

telerehabilitation in rehabilitation sessions with them. -1 |0 -3
4 Telerehabilitation improves my regular attendance in the

rehabilitation programme. 4 1 -3

6.6.3 Interpretation of Factor 3

Patients with MS in Factor 3 were classified as ‘Resisters in relation to the
use of telerehabilitation, expressing a strong preference for face-to-face
sessions, even though they had the infrastructure required for
telerehabilitation, including a home internet connection (Statement 17),
appropriate space to do exercises (Statement 18), and a device that allows
them to contact their physiotherapist remotely (Statement 16). Nor did
these patients regard the gender of the physiotherapist as an issue

(Statement 25). However, they did not believe that telerehabilitation could
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replace face-to-face rehabilitation, and they thought it should be used a

supplementary method only. Participant 12 stated that:

"Depending on the nature of my work and my experience in
distance education, and how many courses and events I attended
from a distance, the technology is very useful, but I think it should
be limited to the narrowest limits of practice. Telerehabilitation
could be a waste of time and resources if I perform the exercise

incorrectly, and the physiotherapist might not notice that.
(Participant 12)

Participant 16 said that:

"Face-to-face physiotherapy sessions are essential, and remote

sessions cannot replace them.” (Participant 16)

Participant 22 mentioned that:

"There is no doubt that remote rehabilitation cannot supplement
face-to-face therapy, as the presence of a physiotherapist is

sometimes required.” (Participant 22)
Despite this, they thought that insurance companies should cover

telerehabilitation services as part of their medical coverage (Statement 23).

Participant 12 said that:

"Not all patients are able to afford the cost of the remote sessions,
and there is the possibility that some patients will need devices
according to their health status, so telerehabilitation should be

covered by insurance.” (Participant 12)

Participant 17 thought that:
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"Health insurance is a fundamental human right, and any
treatment plan that aids the patient's recovery must be covered

by insurance companies.” (Participant 17)

Although these participants accepted that telerehabilitation could save time
and increase their engagement (Statement 2), they did not believe that it
would improve the regularity of their attendance in the rehabilitation
programme (Statement 4), and the qualitative data suggests this is due to
their preference for face-to-face engagement. Participant 26 said that:

"I always prefer to be supervised by physiotherapists during my

face-to-face rehabilitation sessions.” (Participant 26)

Participant 6 said that:

"I may not like the remote sessions, I may want help from a
physiotherapist during the session that requires him to physically
be with me, and I may also do the exercises in the wrong way.
So, I prefer face-to-face rehabilitation over remote rehabilitation.”
(Participant 6)

Furthermore, the shift to remote study and work as a result of COVID-19
did not appear to have encouraged them to use telerehabilitation in future

(Statement 14). Indeed, Participant 26 expressed the opposite view:

"I honestly hated the technology during COVID-19 because it

negatively affected my interactions with people.” (Participant 26)

Nor did they believe that their physical therapist would suggest

telerehabilitation for them in future (Statement 12). Participant 6 said that:
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"My physiotherapist has never talked with me about remote

rehabilitation.” (Participant 6)

To sum up, despite having the necessary infrastructure to do sessions from
home and accepting that it could save time and increase engagement,
patients in Factor 3 did not think telerehabilitation would increase their own
regular participation in the rehabilitation programme. The change to remote
study and employment brought about by COVID-19 had not made them
more likely to accept telerehabilitation in future, and it may actually have
had a negative effect, as they have a strong preference for face-to-face

interactions rather than online engagement with their physiotherapists.

6.6.4 Model Q Sort for Factor 3

A model Q sort for Factor 3 is presented in Table 6-14. As the model shows,
all the statements representing SI (blue) were ranked between -3 to -1.
The statement representing BI (red) was ranked +1. Six out of ten
statements representing FC (pink) were ranked between 0 to -4 and two
were ranked -4. All the statements representing PEoU/EE (green) were
ranked between -2 to 0. Two out of three statements representing ID (grey)
were ranked between in 0, and Five out of eight statements representing
PU/PE (yellow) were ranked between 0 to+4. The implications of these

results are discussed in Chapter 7.
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Table 6-14: Model Q sort: Factor 3

-4 (Disagree most)

-3

-2

-1

0 (Neutral)

+1

+2

+3

+4 (Agree most)

24- 1 need a carer
or a family member
with me during
telerehabilitation
sessions at home.

21- 1 think my hospital
will offer assistance
regarding technical
problems that I may
face when using
telerehabilitation.

9- I hesitate to use
telerehabilitation for
fear of not receiving
the same care as
face-to-face services
in hospital.

15- I am confident
that my personal and
health details will be
secure if I use
telerehabilitation.

27- My age has
nothing to do with
my ability and
skills to use
telerehabilitation
effectively.

3- Telerehabilitation is
helpful for me as I
cannot attend face-to-
face appointments
regularly

16- I have a device at
home that allows me to
contact my

physiotherapist remotely.

23- Medical insurance
companies should
include telerehabilitation
services under their
medical cover.

17-1 have the
internet at my home
that allows me to
receive
telerehabilitation
sessions effectively.

20- I lack
confidence in
telerehabilitation as
it is very new and
information is
limited.

6- Using
telerehabilitation
enhances the package
of care that I receive
from hospital.

5- Telerehabilitation
improves my
engagement in the
rehabilitation
programme.

19- I can obtain the
equipment that my
physiotherapists may
suggest for using at
home.

8- The aim of using
telerehabilitation is
clear and
understandable for
me.

22- 1 want to have
practical training
on how to use
telerehabilitation
before starting to
use it.

18- I have a good space
at home where I can do
my exercises and receive
telerehabilitation
sessions.

26- 1 am happy to have
video telerehabilitation
sessions from
physiotherapists of any
gender.

2- Telerehabilitation is
helpful to save my time
where I can take the
rehabilitation sessions
from home

11- Using
telerehabilitation
should be considered
as a supplementary
method, as it cannot
replace face-to-face
rehabilitation.

6- Using
telerehabilitation
enhances the package
of care that I receive
from hospital.

10- Having the
session remotely
by using
telerehabilitation is
easier than face-
to-face sessions.

28- My prior
knowledge about
using technology
would help me
when using
telerehabilitation.

1- Telerehabilitation
saves the money that I
pay for transport.

7- 1 am confident that I
can complete my
telerehabilitation
programme as my
physiotherapist has
recommended..

18- I have a good space
at home where I can do
my exercises and
receive telerehabilitation
sessions.

Perceived usefulness/Performance expectancy (PU/PE)

Social influence (SI)

Individual difference (ID)

Perceived ease of use/ effort expectancy (PEoU/EE)

Facilitating conditions (FC)

Behavioural intention (BI)
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6.7 Conclusion

Patients with MS across the three factors identified in this study believed
that telerehabilitation would reduce their transportation costs. They also
supported the usability of telerehabilitation, despite the limited availability
of information about it, and they were confident that they could successfully
complete sessions from home without requiring assistance from a carer or
family member. However, they were uncertain about the purpose of using
telerehabilitation and felt that the equipment required for the sessions may
be expensive. They also expressed concerns that their family and friends
knew little about telerehabilitation and this may lead to them opposing its

use as part of their treatment programmes.

Three distinct viewpoints about telerehabilitation were identified in this
study. Patients in Factor 1 were positive towards telerehabilitation and
willing to use it when it became available. However, they had concerns
about being treated by a physiotherapist of the same gender, possibly due
to their religious and social beliefs, and some thought their homes were not
conducive to exercising and participating in virtual rehabilitation sessions.
Patients in Factor 2 were more pragmatic towards telerehabilitation; they
did not consider their age was a barrier, and they were not concerned about
gender; however, they were not willing to use telerehabilitation unless they
received training first. Furthermore, they identified limited internet access
as a particular challenge. Patients in Factor 3 were more negative about

using telerehabilitation. Although they had the necessary infrastructure at
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home, they did not believe that using telerehabilitation would improve their
participation in their rehabilitation programme because they lack
confidence in it. The shift to remote interactions during COVID-19 did not
encourage them to use telerehabilitation and may actually have

discouraged them as they place greater value on face-to-face engagement.
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Chapter 7: Discussion

7.1 Introduction

The aim of this thesis is to explore the acceptance of telerehabilitation
among physiotherapists and patients with neurological conditions in KSA in
order to propose a potential strategy for its implementation in the country.
Two different Q methodology studies were conducted to explore the topic
from the point of view of physiotherapists, and patients with neurological
conditions, in this case MS. The following research questions were

established:

1. What are the factors which influence the acceptance of
telerehabilitation among Saudi physiotherapists?

2. What are the factors which impact acceptance of telerehabilitation
among Saudi patients with MS?

3. What are the main barriers to the acceptance of telerehabilitation
among Saudi physiotherapists and patients with MS?

4. How might these barriers be overcome to support an effective

implementation of telerehabilitation in KSA in the future?

This chapter discusses the results of the two Q studies presented in
Chapters 5 and 6 in relation to the theoretical framework (See Chapter 3)
and the literature review (See Chapter 2) in order to answer the research
questions. It begins by discussing the factors which influence the

acceptance of telerehabilitation among both Saudi physiotherapists and
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patients with MS, drawing on constructs from the TAM and UTAUT models
(hereafter referred to as ‘user acceptance factors’), and identifying areas
of cross-over. A logic model is then employed to propose a strategy for the
adoption of telerehabilitation to enhance the provision of physiotherapy
services for patients with neurological conditions within KSA based on the

findings of this research study.

The consensus statements which emerged from the two Q studies provide
an overview of the perceptions of the participants in each study. Analysis
of the consensus statements across the two studies suggests that both
physiotherapists and patients see the benefits of telerehabilitation.
However, both studies reveal concerns about the use of telerehabilitation,
especially among the patients. The user acceptance factors which exerted
the strongest positive and negative influences on the participants are
discussed in detail below, starting with the physiotherapists and moving on
to the patients. The analysis begins by considering the factors identified in
the consensus statements, before going on to address the factors

associated with each of the groups which emerged from the Q studies.

7.2 RQ1: What are the factors which influence the acceptance of

telerehabilitation among Saudi physiotherapists?

Analysis of the Q sorts produced by the physiotherapists’ study indicates
that they regarded telerehabilitation as an appropriate solution to offer to
patients in remote areas, who would otherwise need to travel long distances

to attend in-person rehabilitation sessions, and to patients who usually
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receive home visits. Delivering sessions remotely was expected to reduce
the number of home visits physiotherapists were required to make and to
reduce the demand in outpatient clinics, leading to shorter waiting lists in
outpatient physiotherapy departments. Viewing these findings through the
lens of the TAM and UTAUT models indicates that the most influential user
acceptance factor which influences physiotherapists is therefore perceived
usefulness/performance expectancy (PU/PE). This is in line with previous
research which has shown that the acceptance of technology is strongly
predicted by the concept of "perceived usefulness" (TAM) and "performance
expectation" (UTAUT) and that these factors are among the most influential
in determining whether individuals are willing to embrace a particular

technology or not (Rouidi et al., 2022).

However, although the physiotherapists thought telerehabilitation would be
useful for their patients, they did not believe it would make their workload
lighter or increase their productivity. This suggests that effort
expectancy/perceived ease of use (EE/PEoU) of telerehabilitation, by
contrast, may not be influential in determining Saudi physiotherapists’
acceptance of telerehabilitation. Similar results were discovered by Edo et
al. (2023), who conducted a cross-sectional study integrating the TAM and
UTAUT models to investigate why healthcare workers in Nigeria adopted
digital health technologies. They found that PEoU did not have a notable
impact on the intention of health workers to adopt technology. However,
other recent research, including Sitthipon et al. (2022), who found a

positive association between EE and intention to adopt a specific technology
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and Rouidi et al. (2022) who found that healthcare professionals’ beliefs
about new technologies were influenced by their perceptions of its ease of

use.

Sitthipon et al. (2022) applied the UTAUT model as part of their
methodology to predict the acceptance of telemedicine among the Thai
population during the COVID-19 pandemic. Given the focus on telemedicine
and the pandemic, these findings are particularly significant in the context
of this study and appear to challenge its findings. However, Rouidi et al.
(2022), who used the TAM and UTAUT models to investigate the acceptance
and use of telemedicine technology by health professionals globally suggest
a potential connection between the acceptance of telerehabilitation among
Saudi physiotherapists and their beliefs regarding its EE or PEoU. They
found that health professionals were more likely to exhibit a high level of
intention to use a technology if they had a positive perception of their skills
in relation to that technology. This suggests that providing specialist
training in the use of telerehabilitation could enhance Saudi
physiotherapists’ perceptions of its ease of use as they gain knowledge and
skills related to its proper utilization. As such, any strategy to implement
telerehabilitation in KSA must include the provision of comprehensive
training to ensure physiotherapists are confident in their use of the

technology.

This focus on the significance of prior knowledge in shaping attitudes and

intentions towards adopting new technologies in the healthcare domain
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highlights the importance of facilitating conditions (FC), in this case, the
scaffolding required to support the use of telerehabilitation. While
physiotherapists in this study were generally positive about the benefits of
telerehabilitation, they identified a number of key requirements in this
regard, including appropriate training, mechanisms to safeguard patients’
data, and the provision of technical assistance to support the delivery of
telerehabilitation sessions. This is in line with the findings of Liu et al.
(2015), who found that FC and PE were key determinants of technology

acceptance among therapists in a Canadian hospital.

7.2.1 Factors which affect the three distinct groups

As the consensus statements show, the physiotherapists who participated
in this study showed broad agreement in relation to telerehabilitation, both
in terms of their positive and negative perceptions. However, the use of Q
methodology enables the research to identify and describe a range of
viewpoints within each user group, even if they are held by a small number
of individuals (Watts and Stenner, 2005). In this study, this enabled further
analysis of the factors which affected these physiotherapists’ acceptance of
telerehabilitation and segmentation of the participants into three groups

according to their prevailing beliefs: Advocates, Pragmatists, and Hesitants.

7.2.1.1 Advocates
As their name suggests, the Advocates had the most positive views of
telerehabilitation, and they were influenced by three main factors. They

saw it as an effective way to reduce the cost of rehabilitation sessions, and
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were, therefore, influenced by its perceived usefulness/performance
expectancy (PU/PE) from an economic perspective. They also had a strong
intention to use telerehabilitation, indicating that behavioural intention (BI)
was a stronger factor for them than the other groups. Their willingness to
advocate for telerehabilitation also indicated a desire to exercise their social

influence (SI) by promoting telerehabilitation to their colleagues.

Rodi¢ et al. (2023) also found a positive relationship between perceived
usefulness and intention to use healthcare technologies with patients
among healthcare professionals in a Serbian rehabilitation clinic, and
Blumenthal et al. (2018) also found a direct association when they
examined physiotherapists' attitudes towards using healthcare technology.
These studies highlight the importance of perceived usefulness and positive
attitudes in the acceptance and intention to use healthcare technologies,
and the findings of this study suggest they play an equally important role

in relation to the acceptance of rehabilitation, especially among advocates.

In terms of identifying physiotherapists to lead on the implementation of
telerehabilitation in the Saudi healthcare system, these participants would
be ideal candidates: they had no doubts about missing critical information
during remote sessions, no particular concerns about treating patients of
the opposite gender, and they strongly disagreed that telerehabilitation was
only useful during critical times, such as the Covid-19 pandemic. However,
despite their advocacy of telerehabilitation, they expressed some concerns

about certain individual differences (ID), specifically the potential impact of
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users’ age, both in respect of their patients’ technical capabilities and their

own ability to use telerehabilitation effectively as they get older.

4

In line with this, Segrelles-Calvo et al. (2017) found that physiotherapists
level of satisfaction with telemedicine was influenced by their age and prior
experience. However, neither Rodi¢ et al. (2022) or Blumenthal et al.
(2018) found a significant link between the age of physiotherapists and
their ability to adopt or accept technology in the context of medical
rehabilitation. In addition, no qualitative data was provided by the
advocates to explain their concerns; therefore, additional research is
required to gain a deeper understanding of the relationship between age

and acceptance of telerehabilitation among this group of physiotherapists.

7.2.1.2 Pragmatists

The Pragmatists also showed strong behavioural intention (BI) through
their desire to try new technology; however, while social influence (SI) was
also a significant factor in this group, it operated in different ways. For
example, while they believed that their use of telerehabilitation would
enhance their colleagues’ perceptions of their professional skills, they would
not actively encourage others to use it. However, they strongly believed
that both patients and their families or caregivers should understand the
value and importance of telerehabilitation, and this suggests that they
might be prepared to exercise their own social influence with their patients.
This perspective contrasts with the findings of Liu et al. (2015), who found

that SI had minimal impact on therapists' acceptance of new rehabilitation
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technologies in Canada, and Rouidi et al. (2022), who reviewed studies
from a range of countries, and found that SI was the weakest predictor of
acceptance. However, Kwee-Meier et al. (2016) who explored the
acceptance of wearable locator technology among cruise-ship passengers,
reported social influence as the strongest predictor of acceptance and
highlighted the need to consider the unique characteristics and dynamics
of each study’s context. Despite the fact that Kwee-Meier et al. (2016) were
not investigating the healthcare sector, their focus on a local context is
particularly significant in relation to this study. In a tribal-based society
such as KSA, in which members of extended families have traditionally
relied on each other for guidance and support (Alyousef, 2022), SI is likely
to be more significant than elsewhere, and this underscores the importance
of considering social, religious and cultural factors when developing a

strategy to implement telerehabilitation in KSA.

In the Saudi context, it is noteworthy that pragmatists also had no
particular concerns regarding the gender of the patients involved in their
sessions, and, in contrast to the advocates, they did not consider their age
would negatively affect their use of telerehabilitation, aligning with the
findings of Blumenthal et al. (2018) and Rodi¢ et al. (2023). However, in
their desire for training before they use telerehabilitation with their
patients, they were strongly influenced by (the absence of) facilitating
conditions (FC). It is possible that this group prioritise promoting
knowledge and awareness of telerehabilitation to facilitate acceptance and

to minimise challenges that might arise from patients and caregivers.
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However, none of the physiotherapists in this group commented on this

directly, so further research could explore this in more detail.

Overall, this group are in favour of telerehabilitation, but they do not regard
cost-saving as a particular benefit, nor would they advocate for it with their
colleagues. In terms of implementing telerehabilitation in KSA, this group
would benefit from engagement with advocate physiotherapists, who could
promote the usefulness of telerehabilitation; however, their emphasis on
the importance of patients, caregivers and family members understanding
the value and importance of telerehabilitation suggest they could play a
valuable role in developing information about telerehabilitation for these

groups.

7.2.1.3 Hesitant

The Hesitant group are the smallest group among the physiotherapists,
comprising only 6 out of the 32 physiotherapist participants in this study.
In contract to the other two groups, they are very uncertain about using
telerehabilitation for fear of missing critical clinical information which may
affect the quality of the treatment they are providing to their patients. They
also feel that telerehabilitation sessions are more difficult to apply than
face-to-face sessions. This indicates that effort expectancy/perceived ease
of use (EE/PEoU) is a key factor in determining this group’s attitudes and
intentions regarding the adoption of telerehabilitation in the future. This is
in line with Sitthipon et al. (2022), who highlighted the significance of “EE”

in relation to users’ adoption of technology, and (AlQudah et al., 2021),
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who found that users' belief in the ease of use of a technology directly

influenced their intentions to adopt it.

Social influence (SI) factors also appear to have a more negative effect on
this group then others, for example, they are not happy to deliver video
telerehabilitation sessions to both genders, they do not think their
supervisors would encourage them to use telerehabilitation, and they do
not believe it would enhance their colleagues’ perceptions of their
professional skills. As noted in relation to the pragmatist group above, the
impact of SI on technology acceptance may vary according to contextual
and societal characteristics, leading to diverse dynamics and outcomes
(Kwee-Meier et al. 2016). Indeed, in this study, despite the collectivist
nature of Saudi society (Cassell & Blake, 2012), impact varied within the
physiotherapist groups, underscoring the value of utilising a methodology

such as Q which enabled all viewpoints to be thoroughly explored.

Overall, this group accepted that telerehabilitation offered benefits, but
they wanted to limit its use. While they agreed that telerehabilitation would
reduce costs, they thought it should only be used where there are no other
options, such as during the Covid-19 lockdowns, that practitioners should
have a special licence, and that they should not treat patients of the
opposite gender. While the findings of Rouidi et al. (2022) suggest that
their concerns about PEoU may be addressed through training and skills
development, the qualitative comments provided in this study suggest that

SI may be a more significant factor in this group. As Participant 8 explained,
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their reluctance to deliver sessions to patients of both genders is due to
their religious convictions, and these are unlikely to be changed by training
or advocacy. Therefore, while there is the potential to maintain the male-
to-male and female-to-female consultations currently available within the
Saudi healthcare system, the fact that gender is not an issue for the other
two groups suggests that they would be better placed to enact the

implementation of telerehabilitation in KSA in the initial stages.

7.2.1.4 Conclusion

The adoption of telerehabilitation among physiotherapists in KSA appears
to be significantly influenced by several key factors, varying across the
three groups. For the Advocates, PU/PE (from an economic standpoint), BI,
and SI played a vital role in their enthusiasm to use telerehabilitation.
Despite some concerns about the influence of ID, such as age, on the
effectiveness of the technology, they intended to actively promote the use

of telerehabilitation to their peers.

BI and SI were also important factors in the Pragmatist group, although
their approach to SI was more patient-oriented, aiming to increase
awareness and understanding of telerehabilitation among patients and
carers. FC, such as promoting knowledge and awareness of
telerehabilitation, were also a high priority for this group to encourage
patient acceptance. However, cost-saving was not seen as a significant
benefit, and they did not intend to use their SI to actively promote the use
of telerehabilitation to their peers.
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Lastly, the Hesitant group showed high levels of uncertainty regarding the
adoption of telerehabilitation, mainly stemmming from and concerns about
EE/PEoU, notably the fear of missing critical clinical information during
remote sessions. Social influence (SI) also impacts this group negatively,
with concerns over delivering sessions to both genders and the perception
that their supervisors would not encourage them to use it with their

patients.

In relation to integrating telerehabilitation into the Saudi healthcare
system, Advocates would be the ideal candidates to lead its implementation
as they are enthusiastic and support the use of telerehabilitation, seeing its
economic and practical benefits. Pragmatists are also open to using
technology, and while they would benefit from engagement with advocate
physiotherapists, they could be key in educating patients and carers about
the use of technology in healthcare. The Hesitant group, with their
reservations and concerns, may not be suitable for leading roles in early
implementation, but their perspectives are valuable and need to be

considered to develop an inclusive approach to telerehabilitation adoption.

7.3 RQ2: What are the factors which impact acceptance of

telerehabilitation among Saudi patients with MS?

The number of consensus statements among the patients is lower than that
among the physiotherapists, reflecting a diversity of viewpoints regarding
the adoption of telerehabilitation. This may not be surprising, as one of the

aims of the study was to have a diverse sample in contrast to some of the
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studies in the literature review. In addition, unlike the physiotherapists,
these participants do not share professional values and affiliations - all they
have in common is their Saudi nationality and their MS diagnosis.
Nonetheless, analysis of the results of the second Q study indicates that
the most influential user acceptance factor for these patients is facilitating

conditions (FC), and that this has both positive and negative effects.

Overall, patients with MS expressed confidence in telerehabilitation,
although it is a new method and their information about it is limited. They
also believed that they could be fully independent during telerehabilitation
sessions at home, meaning there would be no need for a carer or a family
member to help them during the sessions. They also assumed they would
be able to complete the remote rehabilitation programme as recommended.
This finding aligns with research by Apolinario-Hagen et al. (2018), which
suggests that individuals with long-term disabling conditions, such as MS,
base their intention to adopt new technology on their perception of
available resources, including knowledge and support options. However,
while FC had a positive influence on patients, their chief concerns also relate
to this factor: firstly, the security of their data, and secondly, their ability
to access the equipment that physiotherapists may suggest using during

telerehabilitation sessions.

In addition, like the physiotherapists, perceived usefulness/performance
expectancy (PU/PE) was found to exert a positive influence on the patients,

as they believed it would save them money; in this case reducing the
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transport costs they normally pay when attending face-to-face
rehabilitation sessions. This finding is also consistent with existing
literature, as previous studies have shown that PE is the strongest predictor
of technology acceptance among patients with MS (Apolindrio-Hagen et al.,
2018, Breil et al., 2019). However, they also expressed doubts about effort
expectancy/perceived ease of use (EE/PEoU) relating to the fact that the

aims of using telerehabilitation were not clear to them.

Furthermore, as with the hesitant physiotherapists, social influence (SI)
appeared to exert a negative influence, as patients indicated there was no
support or encouragement from their family or friends to use technology in
general in their rehabilitation programme. Thus, while this factor does not
feature strongly in the consensus statements of the physiotherapists, it
does affect those of the patients. As the qualitative data suggests this might
be linked to cultural and religious norms within wider society, this is

explored in more detail below.

7.3.1 Factors which affect the three distinct groups

As with the physiotherapists, while patients with MS showed agreement in
some aspects of telerehabilitation, the use of Q methodology enabled three
distinct groups to be identified based on their viewpoints towards

telerehabilitation: Supporters, Rationalists, and Resisters.

7.3.1.1 Supporters
The Supporters valued the perceived usefulness/performance expectancy

(PU/PE) of telerehabilitation, as they believed it was an effective way to
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help them increase their attendance and compliance with rehabilitation
sessions and enhance the package of care that patients receive from
hospitals. This is in line with Taiwo et al. (2013), who identified this factor
as the strongest predictor of technology acceptance. Effort
expectancy/perceived ease of use (EE/PEoU) was also significant for them,
as they strongly believed that having sessions remotely was easier than
face-to-face sessions, and the level of care was the same as they would
receive in clinic-based sessions. Similar findings emerged from Kim et al.
(2015), who found that the high intention to use electronic health in a
tertiary university hospital in South Korea was linked to high performance

expectations.

Like the advocate physiotherapists, these patients also expressed a strong
desire to use telerehabilitation when it was available to them, showing that
behavioural intention (BI) was also an important motivating factor for this
group. This intention did not appear to be affected by social influence (SI)
from family or friends, as these patients did not report receiving
encouragement to incorporate technology, such as telerehabilitation, into

their treatment plan from those closest to them.

However, despite all the positive acceptance the supporters exhibited, they
also expressed concerns about the facilitating conditions (FC), specifically
the lack of suitable spaces at home that can be used for doing exercises
and receiving remote sessions and poor internet access. They also

expressed a strong preference for only receiving video telerehabilitation
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sessions from physiotherapists of the same gender, and, again, the
qualitative data suggests this is due to their religious and social beliefs. As
with the hesitant physiotherapists, this indicates that social influence (SI)
in the form of cultural and religious beliefs, has a significant impact on these

patients’ willingness to accept telerehabilitation.

It is evident that these patients are the most positive about
telerehabilitation, and any strategy to implement telerehabilitation in KSA
should address their concerns. For example, the separation of genders that
is provided in clinical settings could be maintained in online settings, and
alternative venues could be provided for patients to receive their sessions
outside their homes. Rooms with the necessary technical and physiotherapy
equipment could be prepared, ideally in local primary health care centres,

to enable patients to receive sessions remotely in an appropriate setting.

7.3.1.2 Rationalists

Analysis of the results for the Rationalists suggests that they linked their
acceptance of telerehabilitation with its facilitating conditions (FC). For
example, they wanted to receive practical training before starting to use
telerehabilitation and, unlike the other two groups, they assumed their
hospital would offer assistance with any technical problems that they may
face during sessions. As mentioned above, this is in line with Apolinario-
Hagen et al. (2018), who found that individuals with long-term disabling
conditions, such as MS, base their intention to adopt new technology on

their perception of the available training, resources and support. In
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addition, this group were also different in that they considered the
individual differences (ID) of users to be significant and thought that prior
knowledge about using technology would help them use telerehabilitation.
However, they did not consider age an important element and they did not

think it would affect their ability to use telerehabilitation effectively.

Although Rationalists acknowledged the perceived usefulness (PU/PE) of
telerehabilitation in saving their time and improving their regular
attendance, they did not intend to use it when it became available to them.
This indicates that behavioural intention (BI) was a negative factor for this
group at the time of the study. However, the qualitative data suggests that
they would accept telerehabilitation as a method of treatment if adequate
information and training was provided, and they could see that the

infrastructure required was available to them.

7.3.1.3 Resisters

Resisters also highlighted the importance of the facilitating conditions (FC)
for telerehabilitation, notably internet connectivity in their homes and the
need to include telerehabilitation services under medical insurance
coverage. However, in contrast to the other groups, they did not appear to
value the perceived usefulness/performance expectancy (PU/PE) of
telerehabilitation: they did not think it would improve their regular
attendance in the rehabilitation programme, and they felt strongly that it

could not replace face-to-face rehabilitation.
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Despite these doubts, this group’s behavioural intention (BI) in respect of
adopting telerehabilitation was higher than that of the rationalist group.
Analysis of the qualitative data suggests that their resistance was not
necessarily directed towards telerehabilitation itself, but rather towards the
rising use of technology in general, and during the pandemic in particular.
For example, Participant 26 claimed that the COVID-19 lockdown and
working from home had negatively affected his interactions with people,
and he did not want to lose the human interactions which were part of his
treatment. This group also indicated that they had not received guidance
from their physiotherapists about the advantages of using technology, such
as telerehabilitation, in rehabilitation sessions, or any encouragement to do
so. This suggests that social influence (SI), particularly the desire for
human engagement, operated in more complex ways within this group, and
that, rather than encouraging them to use telerehabilitation, their
experiences during COVID-19 restrictions may actually constitute a barrier.
These concerns may reflect the collectivist, relationship-driven nature of
Saudi society (Cassell & Blake, 2012), and any plan to implement
telerehabilitation in the country should incorporate in-person interactions

as well as online sessions.

7.3.1.4 Conclusion

As was anticipated by the diversity of the patient population recruited for
this study, the three groups identified perceived telerehabilitation

differently, but PU/PE, BI and SI emerged as the most influential factors.
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Supporters valued telerehabilitation’s PU/PE, believing it was a useful and
convenient way to attend rehabilitation sessions and that it offered a similar
level of care to in-person sessions. Their BI towards telerehabilitation was
also positive; however, they were concerned about FC, especially in respect
of the suitability of their home environments for telerehabilitation sessions,
and Social Influence (SI) affected their willingness to interact with

physiotherapists of the other gender due to their religious and social beliefs.

Rationalists also recognised the PU/PE of telerehabilitation, but they
primarily linked their acceptance of telerehabilitation to its FC, emphasising
practical training before usage. They exhibited lower BI than the
Supporters; however, their willingness to adopt telerehabilitation may
increase with adequate training and infrastructure. Resisters also
highlighted the importance of FC, notably internet connections at home and
medical insurance coverage. Although they did not appear to value
telerehabilitation’s PU/PE, doubting its ability to replace face-to-face
rehabilitation, their BI in respect of adoption was higher than that of the
Rationalists, suggesting their resistance may be directed towards the rising

use of technology in general, rather than telerehabilitation specifically.

7.4 RQ3: What are the main barriers to the acceptance of
telerehabilitation among Saudi physiotherapists and patients
with MS?

The barriers to the acceptance of telerehabilitation among Saudi

physiotherapists and patients with MS can be divided into three categories:
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Firstly, the lack of facilitating conditions, which includes the need for
comprehensive training and protocols or guidelines, along with concerns
over data privacy and security, and the associated costs of equipment.
Secondly the need to recognise individual differences, namely: age, gender,
knowledge about telerehabilitation, digital literacy, and patients’ medical
condition. Lastly, the effects of social influences, which include the lack of
recommendations from physiotherapists and support from family, carers,
and friends for the use of telerehabilitation. Each of these barriers is

discussed in relation to the findings of previous studies below.

7.4.1 Lack of Facilitating Conditions

The responses from both physiotherapists and patients identified the lack
of scaffolding to support the use of telerehabilitation as a barrier to its
implementation in KSA, with the need for specialist training, the
introduction of established protocols and guidelines, and measures to
protect data privacy emerging as key issues. While cost-saving was
identified as one of the benefits of telerehabilitation, the potential additional
costs involved, including for specialist equipment, home internet access,

and possibly charges for the treatment itself, also acted as a barrier.

7.4.1.1 Need for Training

Both physiotherapists and patients called for dedicated training in how to
use telerehabilitation correctly and effectively, echoing calls made in other
recent studies, both in developed and developing country contexts.

Buckingham et al. (2022) reported an urgent need for physiotherapist
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training in the UK, as did Sprianu et al. (2022) in the US. Furthermore,
D'Souza and Rebello (2021) reported that the lack of training in using
telerehabilitation was one of the main barriers to its use in India, and both
Dadgar et al. (2021) in Iran and Albahrouh and Buabbas (2021) in Kuwait
highlighted the importance of providing training to healthcare
professionals. Previous studies in KSA have also identified a lack of training
as a key issue (ElI-Mahalli et al., 2012, Albarrak et al., 2019); however, the
fact that El-Mahalli et al. identified this problem as far back as 2012
suggests that there has been little progress in this area in the intervening
decade, despite the increased use of telerehabilitation during the pandemic.
However, none of the studies mentioned above specify exactly what the

nature of this training would be.

7.4.1.2 Need for protocols or guidelines

These Q studies identified an obvious absence of well-defined protocols or
guidelines to direct the use of telerehabilitation among both patients and
physiotherapists, and the literature indicates that this is a problem globally.
Recent studies from Europe (Buckingham et al., 2022; Dierick et al., 2021;
Rausch et al., 2021; Rettinger et al., 2021); developing countries (D'Souza
and Rebello, 2021; Leochico et al., 2021; Mbada et al., 2021); the Gulf
region (Albahrouh and Buabbas, 2021; Buabbas et al., 2022; Dadgar et al.,
2021); and lastly Saudi Arabia (El-Mahalli et al., 2012; Albarrak et al.,
2019; Alshammari, 2019) have consistently identified a lack of clear
guidelines as a major barrier to the effective use of telerehabilitation. The

findings of this study suggest that the development of clear clinical
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guidelines to support physiotherapists in their use of telerehabilitation
would improve their confidence and standardise their practices. Therefore,
any strategy for the implementation of telerehabilitation should prioritise

the development of guidelines and protocols.

7.4.1.3 Concerns about data privacy and security

The findings of this study show that protecting the privacy of patients’ data
is essential if telerehabilitation is to be accepted by physiotherapists and
patients with MS in KSA. This is in keeping with recent studies in the
literature. D'Souza and Rebello (2021) found that physiotherapists in India
viewed data privacy as a crucial challenge that needed to be addressed for
the broader acceptance of telerehabilitation, and Saaei and Klappa (2021)
identified data privacy as a major concern in the practise of
telerehabilitation among physiotherapists and patients in the US. Sidelil et
al. (2021) also highlighted healthcare practitioners' concerns about data
security in respect of telerehabilitation in Ethiopia, and similar findings were
reported in Kuwait (Albahrouh and Buabbas, 2021). In KSA, concerns about
data privacy were voiced by healthcare professionals in studies by El-
Mahalli et al., (2012) and Ullah et al., (2021), with the latter specifically
highlighting rehabilitation professionals' concerns about user data privacy

in telerehabilitation.

In line with these concerns, the WHO’s global digital strategy identifies
health data as sensitive personal information which requires a high level of

protection and security (World Health Organisation, 2020). Although it
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recognises that it is important to encourage the sharing of health data for
the good of the public, this should be done with the patient's permission.
The processes involved should also be trustworthy, ensure patient privacy,
make digital systems secure, and protect against harmful or wrong use
(WHO, 2020). This indicates that the adoption or development of a secure
platform is an essential part of any strategy to implement telerehabilitation

in KSA.

7.4.1.4 Costs

This study found that the use of telerehabilitation could potentially reduce
costs by helping to balance demand in outpatient departments, reducing
travel expenses and the need for home visits, and providing a way to reach
patients in remote areas. However, it may also introduce costs related to
getting the necessary equipment, ensuring patients have a reliable internet
connection at home, and managing treatment costs if these services are
not free or covered by medical insurance. These findings are also supported
by recent literature. The issue of providing the necessary equipment for
telerehabilitation was identified a barrier to its implementation in the UK
(Buckingham et al., 2022), and a study by Saaei and Klappa (2021) in the
US found the need for an official IT platform presented a potentially costly
barrier. Similarly, the strength and reliability of internet connections were
identified as barriers to using telerehabilitation in India, Italy, and the UK
(D'Souza and Rebello, 2021; Milani et al. 2021; Buckingham et al., 2022).
Two previous studies in KSA also identified the cost of telerehabilitation set

up and equipment as a barrier to its implementation (Aloyuni et al., 2020;
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Ullah et al., 2021). While cost-saving has been identified as a benefit of the
use of telerehabilitation, the Saudi government will also need to ensure that
sufficient funding is provided to support its implementation. This would
include the costs within the healthcare services themselves, including IT

upgrades, and, ideally help to meet equipment costs for patients too.

7.4.2 Need to recognise Individual Differences

Individual differences refer to the varying characteristics of individuals,
such as age, gender, experience, and education, which may influence their
acceptance and usage of technology. Care was taken to ensure that the
study population for each Q study included a representative range of
demographic and other characteristics. The findings of the studies indicate
that a number of these individual differences need to be recognised if
telerehabilitation is to be implemented successfully in the Saudi healthcare

system.

7.4.2.1 Age and gender

The patients with MS who participated in this study did not express any
concern about their age impacting their use of telerehabilitation, with
Participant 1 stating that “Age is just a number, and it is not going to affect
me using telerehabilitation”. However, the physiotherapists in this study
strongly emphasised that the patient's age can pose a challenge to the
successful implementation of telerehabilitation, both with the elderly and
the very young. There claims are supported by numerous studies which

found that patient age could be a barrier to telerehabilitation (EI-Mahalli et
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al., 2012; Albahrouh and Bubbas, 2021; Milani et al., 2021; Mbada et al.,

2021; Algarni et al., 2022).

This study also found that the gender of both physiotherapists and patients
could act as a barrier within KSA, particularly if preferences for a same-
gender interaction during these sessions were not fulfilled. This was a
particular concern for the most reluctant participants, namely the
"Resisters" patient sub-group and the "Hesitant" physiotherapists. While
gender was not identified as a barrier to the acceptance of telerehabilitation
in other countries, previous studies in KSA have identified it as a potential
issue in relation to other forms of telemedicine (Kaliyadan et al., 2013;

Alkhalifah and Aldhalaan 2018).

Despite the absence of available statistics on the number and gender
distribution of physiotherapists in KSA, the researcher's field experience
suggests that accommodating these gender preferences in
telerehabilitation sessions should be feasible. Therefore any strategy to
implement telerehabilitation in KSA should ensure that the gender

separation which is available in face-to-face settings is also available online.

7.4.2.2 Lack of knowledge and digital literacy

The study also found that a lack of knowledge about the uses and benefits
of telerehabilitation and a lack of digital literacy among patients could
present a significant barrier to the adoption and effective use of
telerehabilitation services. This is supported by previous research which

indicates that patients and healthcare professionals who do not fully
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comprehend the potential benefits, applications, and procedures related to
telerehabilitation are likely to be more hesitant or resistant to adopting it

(Buabbas et al. 2022, Leochico et al., 2021; Ullah et al. 2021).

The findings also suggest that patients who are not familiar with the
technology involved may also struggle to engage effectively in remote
rehabilitation sessions, which can impact the overall efficacy of the
treatment. This echoes broader concerns within the digital health literature
(Saaei and Klappa, 2021; Sidelil et al.; 2021, Sprianu et al., 2022), and
underlines the importance of digital literacy for the successful
implementation of health technologies. In respect of the implementation of
telerehabilitation, this indicates that the provision of technical training for
patients and healthcare professionals should be an integral part of the

strategy.

7.4.2.3 Patients’ medical conditions

This study also identified the medical condition of the patient as a potential
barrier to the use of telerehabilitation, as it might not be appropriate in
some cases. This is in line with previous studies which have found that
certain medical conditions can limit a patient's ability to fully engage in
telerehabilitation programmes; for instance, severe neurological conditions
or physical impairments could make it difficult for patients to independently
operate the technology required for telerehabilitation or to perform certain
exercises without physical assistance (Bennell et al., 2021; Leochico et al.,

2021). These findings underline the importance of assessing patients’
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suitability for telerehabilitation, and any strategy to implement it in KSA

should include the development of clear assessment criteria.

7.4.3 Effects of Social Influence

Although there is no consensus in the literature on the impact of social
influence on the acceptance of new technology, the need to consider
contextual and societal characteristics (Kwee-Meier et al. 2016) is
particularly important in this study. As noted above, as part of a collectivist-
oriented, tribal-based society, Saudis place particular value on personal
recommendations, especially those from members of their extended family
(Alyousef, 2022). In this context, the absence of recommendations from
physiotherapists, as well as the lack of support and encouragement from
family members, carers, and friends, constitute significant barriers to the
successful adoption of telerehabilitation in KSA. Indeed, the findings of this
study highlight the importance of personal relationships and face-to-face
interactions in promoting acceptance of telerehabilitation in KSA, and
efforts to encourage positive social influences may help to overcome the
dislike and mistrust of digital engagement, made worse by the COVID-19

pandemic, which the most resistant patients expressed.

These findings suggest that physiotherapists can play a vital role in
endorsing telerehabilitation as a viable and effective treatment option and
in guiding patients towards this option, especially when levels of awareness
are generally low. Similarly, the support of family members, friends, and

carers is crucial in helping patients feel comfortable and motivated to use
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telerehabilitation. Therefore, any strategy to implement telerehabilitation
in a society which values social influences, such as KSA, should seek to
raise awareness among physiotherapists, patients and members of the

patients’ families.

7.4.4 Conclusion

The barriers to the acceptance of telerehabilitation among Saudi
physiotherapists and patients with MS identified in this study relate
primarily to the lack of facilitating conditions, the need to recognise
individual differences, and the lack of positive social influences. These
findings are broadly in line with other studies, but the impact of individual
differences and social influence seem to be particularly significant in the
Saudi context. The preference for sessions to be delivered by someone of
the same gender as the patient, for example, appears to be specific to KSA,
and reflects the prevailing religious beliefs in the country. Equally, the
importance of recommendations from practitioners and support from family

members reflects the tribal, collectivist nature of Saudi society and culture.

The importance of respecting cultural and religious beliefs in healthcare
delivery is paramount (Sahin and Maldonado-Duran, 2019), and
understanding such preferences may significantly enhance the acceptance
and effectiveness of telerehabilitation services within KSA. Despite the
absence of available statistics on the number and gender distribution of
physiotherapists in KSA, gender separation is already practised within the

Saudi healthcare system (Aldosari, 2017), and the researcher's field
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experience suggests that accommodating these gender preferences in
telerehabilitation sessions should be feasible. Efforts should also be made
to encourage physiotherapists, families, carers, and friends to play a
positive role in encouraging patients to use telerehabilitation as part of their

treatment.

7.5 RQ 4: How might these barriers be overcome to support the
effective implementation of telerehabilitation in KSA in the

future?

The findings of this study suggest that the use of telerehabilitation has the
potential to reduce healthcare costs and enhance patient care, especially
for patients in rural areas. However, its successful adoption in KSA requires
a systematic strategy which recognises the factors which drive acceptance
in the country and the barriers which must be overcome. As a result, this
section presents a logic model (Skivington et al., 2021) to guide the
implementation of telerehabilitation in the Saudi healthcare system,
building on the data and analysis presented so far to propose a strategy
which addresses the challenges identified above. However, it is important
to note that this model was originally developed for patients with MS,
therefore, it might require adjustments when applied to patients with other

medical conditions.
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7.5.1 Developing a logic model for the implementation of telerehabilitation
in Saudi Arabia
A logic model is typically used to demonstrate how an intervention is
expected to work and to highlight the steps through which the desired
outcomes are to be achieved (WK-Kellogg-Foundation, 2004). According to
the Office for Health Improvement and Disparities in the United Kingdom
(2018), the logic model serves as a robust framework for devising,
executing, and assessing public health interventions. It elucidates the
required resources, the activities to be executed, and the anticipated
outcomes of the intervention. The use of a logic model has several
additional benefits: it helps to ensure that the intervention is well planned,
executed, and evaluated, it enables stakeholders to understand the goals
of the intervention, and identifies the resources and activities required to
achieve those goals (Davidoff et al., 2015). As a result, logic models are
often mandatory in research proposals involving implementation, as
funding agencies require them to provide a clear explanation of the problem
the intervention is seeking to address, how it will be applied, and how it will
lead to the desired outcomes (Petersen et al., 2013). The following sub-

sections discuss these points in relation to the intervention proposed here.

7.5.1.1 Problems this intervention is seeking to address
Before a logic model can be developed, the problems the intervention is
seeking to address should be clearly identified. The literature review

conducted for this study, the data gathered through the two Q studies, and
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the researcher’s own experience in the field, identified the following as the

key issues in relation to the implementation of telerehabilitation in KSA:

Lack of training;

Lack of official guidelines (both nationally and internationally);

Need to protect data privacy;

Cost to patients (equipment; internet access; medical insurance);
Access to suitable spaces for sessions and required equipment;

Lack of digital literacy;

Lack of confidence in using the technology (physiotherapists and
patients);

Not suitable for all medical conditions;

Need to accommodate cultural and religious expectations (e.g.
relationship-oriented society and gender separation);

Lack of support from wider society (e.g. family, friends, carers)

/7.5.1.2 Desired Outcomes

Outcomes in a logic model represent the tangible benefits or improvements

expected to result from the activities outlined in the model, and these can

be categorised as short-term, medium-term, or longer-term (Knowlton and

Phillips, 2012). The implementation of this model is anticipated to produce

the following outcomes, which will address the barriers identified above.

Short-term outcomes:

1. Increased physiotherapist competency in providing telerehabilitation

services (through training and published guidance);
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2. Increased patient awareness and understanding of telerehabilitation;

3. Increased numbers of patients and healthcare providers using the
telerehabilitation;

4. Improved patient access to rehabilitation services in remote areas;

5. Increased patient access to rehabilitation equipment;

6. Enhanced adherence to the recommended rehabilitation programmes
due to reduced travel and equipment costs and increased convenience;

7. Increased patient satisfaction with telerehabilitation services due to
enhanced access, convenience, and effectiveness;

8. Improved data security and management for telerehabilitation

services.
Longer-term Outcomes:

1. Decreased waiting lists and reduced burden on outpatient departments
due to increased capacity to provide services remotely;

2. Decreased healthcare costs associated with outpatient departments,
home visits, neurological rehabilitation services, and travel and missed
appointments;

3. Improved functional abilities and cognitive skills of patients
participating in telerehabilitation;

4. Integration of telerehabilitation into standard healthcare practices and
curricula, leading to its widespread acceptance and use;

5. Expansion of telerehabilitation services across the country, increasing
accessibility for all eligible patients;

6. Enhanced knowledge sharing and collaboration with international
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organizations.

7.5.2 A model for the implementation of telerehabilitation in Saudi Arabia

It is anticipated that this project would be implemented under the auspices
of the Saudi MoH, as the chief governmental body responsible for health in
KSA. The model below presents the resources (inputs), activities, and
outputs required to achieve the outcomes detailed above. It also identifies
the assumptions which underpin the model and the external factors which
may impact its implementation (See Figure 7-1). Further details of the
individual elements are provided below the model, with the exception of

the desired outcomes as these have already been explained (See 7.5.1.2).
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Inputs

Money
Materials
Equipment
Venues
Technology
Research
Partners

Activities

Outputs

a. Short-term: Training
manual, interim guidelines,
multidisciplinary team,
secure platform, secure
database, selection of
medical facility to act as
national base, funding, local
venues for patients.

b. Medium-term: Specialist

training, national guidelines,
advanced platform, national
centre, insurance coverage,
international collaborations,
evaluation tools

c. Long-term: Integration
into curricula, regional
centers

a. For Physiotherapists:

Comprehensive training, covering
virtual assessment techniques, cultural
sensitivity, supervised practice, privacy
protocols.

b. For Patients: Comprehensive
training, including platform usage,
exercise performance, self-monitoring,
privacy protocols; access to technical
support.

C. By Healthcare Services: Outreach,
assessments, provision of services via
video, monitoring, data recording,
team meetings, feedback

Outcomes

™~

a. Short-term: Increased competency,
access to equipment, data security,
knowledge sharing, patient awareness,
access in remote areas, platform
usage, adherence

b. Longer-term: Decreased waiting
lists, reduced costs, improved
functional abilities, patient satisfaction,
widespread acceptance, nationwide
expansion.

Assumptions: Adoption
willingness; gov. support
with infrastructure
development; adequate tech.
skills and understanding;
healthcare provider support.

™

External Factors: Regulations of
healthcare system, technological
advancements and adoption, changing
cultural attitudes, healthcare system
changes, economic factors, internet
penetration

Figure 7:1: A logic model for the implementation of telerehabilitation

in Saudi Arabia
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7.5.2.1 Inputs / resources required

Before implementing any new intervention, is important to identify what
resources are required in order to achieve the desired outcomes (Smith et
al., 2020). The implementation of telerehabilitation in KSA will involve
several critical inputs and resources, as follows. Firstly, adequate funding
is needed to procure the necessary resources and cover operational costs.
Materials could include any written guides or physical items required for the
telerehabilitation process, while equipment encompasses technology such
as laptops, software, and therapeutic devices to be used during the remote
session. The project also involves adopting a secure platform, such as the
existing Seha e-health platform operated by the MoH, which possesses
video conferencing capabilities ideal for telerehabilitation. The venues, in
this context, refer to locations for the rehabilitation team and for patients
who do not have suitable space at home. Research findings, particularly
those specific to the Saudi healthcare system and technology use, will
provide invaluable data and insights to direct the project. Finally,
partnerships with healthcare providers and technology firms globally will be
instrumental in successfully launching and sustaining telerehabilitation in

KSA.

7.5.2.2 Activities
These will involve three distinct groups: physiotherapists, patients and

healthcare services.
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7.5.2.2.1 Activities for Physiotherapists

In order to provide physiotherapists with the necessary knowledge and
skills for telerehabilitation, several activities have been identified. These
start with a comprehensive training programme in which physiotherapists
learn about the utilisation of the telerehabilitation platform and associated
software. This training extends to include instruction on virtual assessment
techniques, the prescription of exercises, monitoring and adapting
treatment plans remotely, and the importance of cultural sensitivity in
patient interaction. To ensure continuous development and proficiency in
the field, physiotherapists are offered ongoing training and support,
allowing them to increase their telerehabilitation skills over time.
Additionally, they will be given the chance to apply their new knowledge in
a supervised environment, encouraging best practice and demonstrating
competency. Lastly, as part of this training programme, a significant
emphasis is placed on privacy and security protocols to ensure the secure
handling of patient data in a remote environment. Technical support will be

easily accessible to assist physiotherapists with any issues that may arise.

7.5.2.2.2 Activities for Patients

Patient training forms a significant part of the implementation of the
telerehabilitation programme. To begin with, eligible patients are invited to
participate in a tailored training programme that familiarises them with the
telerehabilitation platform and the associated software. This includes

education on platform navigation, correct exercise execution, self-
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monitoring techniques, and how to report any issues or concerns they may
encounter. In the medium term, patients gain access to a platform that
displays their prescribed exercises, as determined by their
physiotherapists. This platform will also allow patients to record the
frequency of their home exercises, thereby enabling physiotherapists to
conduct remote follow-ups effectively. To ensure the smooth operation of
the platform, technical support will be readily available to patients, assisting
them in troubleshooting any issues they may experience. Lastly, patients
will receive education on privacy and security protocols to ensure they
understand the importance of safeguarding their information while using

the telerehabilitation platform.

7.5.2.2.3 Activities for Healthcare Services

Several key activities are undertaken to ensure the smooth delivery of
healthcare services. The process begins with outreach and training for both
physiotherapists, patients and members of the patients’ families, focusing
on the benefits of telerehabilitation, especially for patients with neurological
conditions, and those in rural areas or who cannot attend face-to-face
rehabilitation sessions regularly. Healthcare providers then conduct
comprehensive assessments to identify patients who are eligible for these
services, taking into account criteria such as their ability to use technology,
and physical and cognitive assessments. Once identified, patients receive
services such as exercises, education, and self-management support via

video conferences. Their progress is regularly monitored by
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physiotherapists, who adjust treatment plans if needed. In addition to this,
patient data is securely recorded in a database for evaluation purposes.
Regular team meetings are held to discuss progress, challenges, and future
plans, promoting cohesion and efficient problem-solving (Kauffeld and
Lehmann-Willenbrock, 2012). Lastly, feedback is actively sought from both
patients and healthcare providers to drive continuous improvement of the
services (Ivers et al., 2012).

/7.5.2.3 Outputs

Outputs in a logic model represent items, actions or accomplishments which
facilitate the attainment of the desired outcomes (McLaughlin and Jordan,
2015). The short-, medium-, and long-term outputs of this intervention are

set out below.

Short-term outputs

In the short term, the telerehabilitation project entails several essential
activities. First, the completion of a training manual for physiotherapists in
telerehabilitation and the development of interim guidelines and protocols.
This is followed by the establishment of a multidisciplinary team consisting
of trained healthcare practitioners and IT technicians. Next, specialised
training sessions for team members are provided to ensure a solid
understanding of the project requirements and goals. The project will also
involve the adoption of a secure platform, such as the Seha platform, with
video conferencing capabilities suitable for telerehabilitation. Additionally,

a secure database for storing patients' data and a medical facility to house
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the telerehabilitation team must be selected. Financial support is provided
for patients to acquire the necessary equipment for their treatment. There
is also a focus on identifying suitable venues, such as local primary
healthcare centres, for patients who lack internet access or a suitable space
at home for the online sessions, with staff at those venues given the
necessary training to facilitate the telerehabilitation services. Lastly, the
project works closely with medical insurance companies to ensure

telerehabilitation is covered.

Medium-term outputs

In the medium term, the telerehabilitation project shifts focus to broader,
more sustainable goals. This includes developing a national training
programme in telerehabilitation for healthcare practitioners and
establishing formal national guidelines and norms for telerehabilitation in
line with international standards. Additionally, the project aims to foster
international collaborations with global organisations, such as the WHO,
and specialist telerehabilitation organisations to keep up with best practice.
The development of a more advanced telerehabilitation platform that allows
healthcare practitioners to send messages to patients and enables patients
to see examples of their prescribed exercises and record their completion
online should also be initiated. The establishment of a national centre for
telerehabilitation in KSA is another major medium-term aim that will
centralise telerehabilitation activities, resources, and research in the

country, fostering collaboration and improving efficiency in remote
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healthcare delivery. Lastly, identifying suitable evaluation tools to assess
the effectiveness of this intervention by comparison with face-to-face
rehabilitation, for instance, by measuring patients’ satisfaction, patients’
physical and mental improvements, cost savings, or any other

improvements in access to care.

Long-term outputs

In the long term, the telerehabilitation project in KSA seeks to further
integrate telerehabilitation into the wider healthcare system. One major
initiative involves introducing telerehabilitation into medical and healthcare
curricula at universities in order to educate future healthcare professionals.
Moreover, the project aims to expand its reach by developing regional
centres for telerehabilitation. These centres would allow all eligible patients,
not just those with chronic conditions, to access the service, thus

broadening the impact of telerehabilitation across the country.

7.5.2.4 Assumptions

Assumptions in a logic model represent beliefs about how the intervention
is expected to work or achieve the desired outcomes (Hayes et al., 2011).
The logic model for implementing telerehabilitation in KSA is predicated on
several key assumptions. Firstly, it assumes that physiotherapists,
healthcare providers, and patients will be receptive to adopting the
telerehabilitation approach. Secondly, that the existing technology
infrastructure in KSA is robust enough to effectively support the

deployment of telerehabilitation services. Thirdly, that physiotherapists will
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be able to adapt their skills to a virtual environment while maintaining the
same quality of care. Fourthly, that patients will possess the necessary
understanding and capability to utilise the technology involved in
telerehabilitation. Finally, that healthcare providers, such as hospitals and
outpatient departments, will support this initiative and incorporate it into

their existing service offerings.

7.5.2.5 External Factors

External factors within the context of a logic model encompass the cultural,
economic, political, and demographic influences that can affect the success
of the intervention (McLaughlin and Jordan, 2015). Several external factors
could potentially impact the implementation of telerehabilitation in KSA.
Firstly, the regulations governing healthcare and telehealth, including data
privacy laws and licencing requirements, could affect the rollout and
operation of the service. Secondly, the pace of technological advancements
and adoption rates could influence the project's progress and effectiveness.
Thirdly, as this study has demonstrated, cultural attitudes towards
telerehabilitation in KSA could also impact patient receptivity and
participation. Fourthly, changes in the broader healthcare system, such as
shifts in policy or funding, could directly affect the resources and support
available for the project. Fifthly, economic factors, such as overall funding
for healthcare and patients' ability to afford the necessary equipment, could
likewise have significant implications. Lastly, the extent of internet
penetration and the quality of internet services across different regions in

KSA could determine the reach and quality of the telerehabilitation services.
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7.6 Conclusion

This chapter has investigated the factors that influence the acceptance of
telerehabilitation among Saudi physiotherapists and patients with MS.
Physiotherapists in this study supported telerehabilitation for its benefits,
notably for remote patients and those requiring home care. However, they
expressed concerns about data security, and the need for training and
technical support. Patients with MS also exhibited diverse views on
telerehabilitation. While recognising potential benefits such as cost savings,
they raised concerns about data security, equipment access, clarity of
objectives, and a lack of social encouragement. Three patient groups were
identified based on their attitudes: Supporters, Rationalists, and Resisters,

each with their own unique acceptability levels and concerns.

The potential barriers to the acceptance of telerehabilitation were then
identified based on the primary and secondary data gathered for this study.
These were: a) the lack of facilitating conditions, including comprehensive
training, formal guidelines, data security, and required equipment
inpatients; homes; the need to respect individual differences, such as age,
gender, knowledge about telerehabilitation, digital literacy, and individuals’
medical conditions; and social influences such as the absence of
recommendations from physiotherapists and support from family and
friends to use telerehabilitation. Concerns related to gender were identified
as a challenge specific to the Saudi context, as was the significance of social

influence, both of which reflect religious and cultural beliefs in the country.
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Finally, a logic model for implementing telerehabilitation in KSA was
proposed which aims to address the barriers identified. This sets out the
desired outcomes in the short, medium, and long term, identifies the
necessary inputs, and lists the required activities for physiotherapists,
patients and healthcare providers. It also itemises the short-term, mid-
term, and long-term outputs for healthcare services, articulating the
assumptions on which the model was based, and identifying the external
factors which may impact the project’s success. In doing so, it provides an
evidence-based strategy for the implementation of telerehabilitation in KSA
and enables stakeholders to understand the goals of the project and how
they could be achieved. The next chapter describes the contribution to Q

methodology this study makes.
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Chapter 8: Developing an Online Q Methodology for this Study

8.1 Introduction

Faced with the challenges of conducting Q studies during the COVID-19
pandemic, when face-to-face activities were severely restricted, novel
approaches to collecting the research data for this study had to be
considered. The use of digital tools to conduct interviews and focus groups
was widely adopted during this period (Rashid and Yadav, 2020), and using
an online approach, whereby participants could complete their Q sorts and
provide qualitative data without having to meet the researchers, appeared
to offer a practical solution in this study. However, there was no established
process for conducting a Q study remotely, and there were no digital

platform designed specifically for this purpose.

This chapter describes the contribution to Q methodology this thesis makes
and is based on a previously published article (Alanazi et al., 2021).2 Using
the Q studies in this research as a case study, the chapter describes the
conversion of the data collection phase of Q methodology to an entirely
online process. It also provides an evaluation of the usability and integrity
of the approach, considering the benefits and drawbacks of remote data

collection in a Q-study. In doing so, it offers a novel solution for online data

2 This article has been reproduced under an open access Creative Commons CC BY 4.0
license, which means that it "may be reused and quoted provided that the original
published version is cited.” (https://www.mdpi.com/authors/rights).
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collection in a Q study which has the potential to reduce costs, enhance
participant recruitment, and provide greater convenience to both

participants and researchers.

8.2 Rationale for the focus on process and participants

Several studies in the literature have utilised online methods to conduct Q
studies, notably (Davis and Michelle, 2011, van Exel et al., 2015, Jeffares
and Dickinson, 2016, Walker et al., 2018, Lutfallah and Buchanan, 2019).
However, the focus of these studies was typically on the topic of the study
in question rather than on the online Q-methodology process itself. In
addition, to the best of the researcher’s knowledge, no studies have yet
examined the experiences of Q-methodology researchers or participants
who used an online Q-platform while conducting the study. In order to
address these gaps in the literature, this chapter focus on two aspects of
online Q methodology: firstly, how to develop an online Q-study process
using open-source software, and, secondly, examining the opinions of
researchers and participants who had used the software in order to identify

the challenges and benefits from the perspectives of all end-users.

8.3 Developing the online Q study

Implementing Q methodology online is a challenging task as it involves
simulating all the steps that are performed in face-to-face settings. During

the COVID-19 pandemic, participation in Q-methodology studies was
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achievable only through the use of online Q-methodology software, which

had to be affordable, manageable and intuitive for the users.

8.3.1 Establishing the technological platform

In order to develop software capable of supporting online Q methodology,
a number of options were reviewed, and an open-source tool called Easy-
htmIQ V1.1, which is freely available via the GitHub repository for open
software development, was selected (Banasick, 2019). This software
provides complete user documentation, and simple editing of included
Extensible Markup Language (XML) files allowed for easy customisation of

the application for the purposes of this project.

Easy-htmlIQ is fully compliant with Google Firebase, a powerful, secure, and
free to use mobile application development platform for creating databases,
and this was used to provide secure database storage facilities once a
participant had completed their Q sort study and submitted their data.
Google Firebase is password protected but easily accessible by the
researcher using access credentials. JSON (JavaScript Object Notation) files
were used to store small and simple quantities of data; these can be
modified with a text editor, and, as they use open standard file formats,
they can be easily transferred into other applications, notably analysis
software. In this case, the researcher was able to export all the data within
Google Firebase into Ken-Q Analysis, an open-source application designed
to support Q methodology (Banasick, 2019). The Ken-Q analysis provided

the statistical outputs for the data set collected from participants’ Q sorts.
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8.3.2 Procedure for conducting the study online

The study information and consent form for the Q studies were sent via e-
mail to the study participants. Each participant had to read all the study
details, and they were asked at the end of the file to choose between ‘NEXT
- I consent to take part’ or ‘EXIT - I do not give consent’. Participants who
consented were then able to access the main study pages. No personal log-

in details were required nor downloading of any external apps.

A description of the project, together with guidelines on use of the software,
were provided for participants on the opening study pages. The guidelines
were placed in small pop-up windows that were presented to the
participants before each step in the case study. These included clear
instructions about what the participants needed to do at each stage. There
were five steps in total, each of which required participants to complete a
specific action. Participants were able to go back to any previous step in
the study and continue again from that point, but everything had to be
completed before the study could be submitted. Figure 8-1 shows the steps

of the study and the instructions presented to the participants.
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Welcome!

Please note: Thank you for your interest. You have
been invited to take part in this study because you
are a physiotherapist and you have met our study
criteria.

Please click on the continue-button.

Introduction

This study aims to evaluate the acceptance of
Saudi physiotherapists regarding the use of
telerehabilitation approaches in KSA.

Please maximize your browser window and click on
the continue-button to start the survey.

Step 1 of 5

Read the folowing statements carefully and spilit
them up into three piles: a pile for statements you
tend to disagree with, a pile for cards you tend to
agree with, and a pile for the rest.

You can either drag the cards into one of the three
piles or press 1, 2, 3 on your keyboard. Changes

can be made later.

If you want to read this instruction a second time,
press the help-button at the bottom left corner.

Disagree Neutral Agree

Step 2 of 5

Take the cards from the "AGREE"-pile and read
them again. You can scroll through the statements
by using the scroll bar. Next, select the two
statements you most agree with and place them on
right side of the score sheet below the "+4".

Now read the cards in the "DISAGREE"-pile again.
Just like before, select the two statements you
most disagree with and place them on the left side
of the score sheet below the "-4".

Next, select the statements you second most
agree/disagree with and place them under
"+3"/"-3". Follow this procedure for all cards in the
"AGREE"- and "DIAGREE"-pile.

Finally, read the "NEUTRAL"-cards again and

arange them in the remaining open boxes of the
score sheet.

Continue...

Step 3 of 5

Now you have placed all cards on the score sheet.
Please go over your distribution once more and
shift cards if you want to.

Step 4 of 5

Please explain why you agree most or disagree
most with the following statements you have
placed below "+4" or "-4".

Please Note: All fields below should be completed
before continuing

Continue...

Step 50of 5

Finally, please answer the following questions
regarding your background.

Figure 8:1: The guidance presented to the participants at each stage
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8.3.3 Gathering the qualitative data

In traditional face-to-face Q studies, the post-sort interviews are usually
conducted immediately after the Q-sort activity. This is because the
participant has to explain the reasons behind their selections in the Q sort,
so it is best to ask them about it as soon as the activity has been completed
(Watts and Stenner, 2012a). In the online Q methodology, it is difficult to
ensure that every participant is interviewed shortly after completing the Q-
sort activity online; however, any delay increases the risk that participants
will forget their answers and the rationale for their choices. In order to
address this, the online Q methodology created for this research used open-
ended questions to be answered online immediately following the Q sort as

an alternative to the traditional interviews.

8.4 Pilot evaluation of the online Q methodology

8.4.1 Pilot evaluation participants

In order to evaluate the online Q methodology developed for this research,
it was important to consider the perspectives of both participants and other
Q-methodology researchers regarding the conduct of these Q studies.
Therefore, the physiotherapists who had completed the first online Q study
(Study 1) were approached, and three of them (P1-P3) volunteered to
participate in semi-structured interviews to talk about their experiences of
using the online approach. Two experienced Q-methodology researchers
(P4 and P5) also volunteered to complete the same online Q sort as the

study participants to experience the process themselves. They then
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participated in the semi-structured interviews in order to evaluate the
online platform and the study process from the perspective of an expert

researcher (See Table 8-1).

Table 8-1: Overview of pilot study participants.

Physiotherapists who participated in Participant 1 (P1)
Q Study 1 (Physiotherapists) Participant 2 (P2)

Participant 3 (P3)

Q-methodology researchers Participant 4 (P4)
(who volunteered to complete Q Participant 5 (P5
Study 1 before being interviewed) rcip (P5)

8.4.2 Data collection and analysis

The semi-structured interviews for the pilot evaluation (n=5) were
conducted online and were audio-recorded. The same interview guide was
used for all the interviews. Analysis of the qualitative data collected was
carried out using thematic analysis (Braun and Clarke, 2006). The data
were organized in tabular format in order to make sense of them (Creswell,
2013). After all the interviews were transcribed, the next stage involved
searching for similar information from the participants’ responses to
generate the main themes in a single document (Braun and Clarke, 2006).
Expressions showing similar information were highlighted to aid
identification. The developed themes were checked repeatedly to conclude
whether it was acceptable to split, merge, or rename similar themes
containing similar information (Ary et al., 2018, Braun and Clarke, 2006,

Creswell, 2013).

226



8.4.3 Results
Four themes were identified: convenience, recruitment, cost, and

challenges.

Convenience

All the participants in the semi-structured interviews believed that
completing an online Q study was more convenient than face-to-face Q
methodology. For example, Participant 1 thought that it provided more

convenience in terms of time and space:

"The online experiment is more convenient, more handy; I can do
it through my phone at my workplace or at my home at any time.
So it will give me the opportunity to do it in my best time and my
convenient place in any part of the day.” (Participant 1)

This comment was supported by Participant 2, who also noted that being

able to complete the Q study online at home helped to reduce distractions:

"The setting was very relaxed. I took my cup of tea, and I
answered all the qguestions without any interference from any
other circumstances”. (Participant 2)

Both the expert researchers (Participant 4 and Participant 5) thought that
conducting Q methodology online could reduce the researcher’s workload
by comparison with traditional Q methodology, especially in relation to the

time and effort involved in data collection. Participant 4 commented that:

"In face to face, once they finish doing the sorting, you might want
to copy it [the participant’s Q sort] into a shorter template, maybe
an A4 page, to document what they have done, so that you can
transfer that into the system when you want to do the analysis.
But with online Q methodology, as soon as they do it, it [the data]
is already there.” (Participant 4)
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P5 agreed, but highlighted the benefits for the participants too:

"It will be easier and more convenient for them to do your study.
And also, for the researcher to do it online,; it's much easier and
much better organized and much easier to extract the data”.
(Participant 5)

Recruitment

All the participants thought that doing the Q study online would facilitate
participant recruitment. For example, Participant 1 highlighted the

difficulties related to transport and time in face-to-face studies:

“The most important point for me, it's the opportunity for me to
be a part of this experiment because if it was face to face, I didn't
think so I will be able to be a part of it because it's difficult for me
to commute and meet you face to face”. (Participant 1)

Participant 2 thought the outbreak of COVID-19 provided the catalyst and
opportunity for the development of Q methodology online rather than the

traditional approach, noting that:

“If you asked me to participate face to face during the beginning
of COVID-19, I would say I'm sorry, I can't, because I was very
conservative about the whole COVID-19”thing. (Participant 2)

Participant 5 made a similar comment, suggesting that conducting Q
methodology online was the most appropriate way of completing data

collection during the COVID-19 pandemic:

"I think it is the only way and better way to do during these days
due to the social distancing and all these measures to prevent
COVID from spreading out”. (Participant 5)
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Participants 3 and 4 also thought that the use of online studies more
generally would help to enable wider (global) participation in a time efficient

way. P3 mentioned that:

"“You can involve as many people as you can from different
countries, you are not restricted by the place”. (Participant 3)

P4 stated that:

"I think online Q is seamless because in just one night, it can be
sent across the world to get data and you can get the responses
back within the shortest possible time”. (Participant 4)

Cost

The Q-methodology researchers (Participants 4 and 5) held different views
about whether conducting Q methodology online would decrease the
financial cost of conducting Q studies. Participant 5 thought that it would

make resource utilisation more efficient:

"It is going to reduce a lot of waste - time waste and money
waste”. (Participant 5)

However, Participant 4 claimed that the money and resources, which are
normally used for logistics, would simply be used in other ways, for
example, to pay for internet access to enable people to participate in the

study online:

"It is just that you have not used money for logistics in terms of
transportation, but that has now been pushed to the participant,
who is not going to use their own data. It depends on where you
are going to do the study. But I think in developed settings, like
where I did my study and where I am right now, you will still use
that particular money.” (Participant 4)
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Challenges

All the participants raised some concerns about conducting Q-methodology
studies online. For example, Participant 1 highlighted the importance of
providing clear instructions for completing Q methodology online,
commenting that this would help participants develop a better

understanding of what was required and increase their confidence:

"I think online questions should be done more carefully. It has to
be clear for everyone. All participants have to understand it. Many
people, I think are afraid to join the online version studies because
they think it's difficult or complicated or they cannot ask a person.
But what I experienced with your experiment was the process was
easy and clear.” (Participant 1)

Participants 2 and 3 agreed that the reliability of the internet connection

could be a potential challenge, and this might also affect participants

confidence in participating in the study online. The former stated that:

“If the internet connection is bad, it will affect the participants”.
(Participant 2)

The latter also commented that it was a concern:

"Nothing like that happened to me, but I would consider if the
internet connection was not very good. Maybe that would make
me uncomfortable. But it's something to consider. It is so
worrisome to think about it”. (Participant 3)

Participant 4 believed that the most difficult challenge in conducting
research in this way would be the technical aspects related to the

development of a Q-methodology platform:
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"I think the difficult part is building the platform from scratch;
once you do it, I think everything is easier because it is your
work”. (Participant 4)

Participant 5 raised ethical concerns, and stressed that it was essential that
both the researcher and the platform protected participant’s personal

information, pointing out that:

“There might be privacy issues, especially with online studies, and
especially for sensitive topics for us. The participant might be
unhappy to discuss it online”. (Participant 5)

8.5 Discussion

Conducting any face-to-face research, including Q-methodology studies,
became very difficult during the COVID-19 pandemic due to the restrictions
imposed to limit the spread of the virus. However, the development of an
online platform and a methodology for conducting Q sorts online enabled
the Q studies in this research to continue despite the lockdown periods.
Whilst there are obvious challenges when conducting studies online, in this
small study, several benefits were identified when conducting Q-
methodology studies online. These could be summarised as potentially
lowering costs, enabling wider recruitment, and providing greater

convenience for all involved.

With respect to the literature, a number of other studies have incorporated
online Q methodology, though none have made the process itself their
primary focus. Davis and Michelle (Davis and Michelle, 2011) suggested
that the online approach could reduce costs and increase the reach/scope
and recruitment, both of which are broadly analogous with the findings of
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this study. However, in terms of cost, this study found that these may
actually be comparable to the face-to-face approach, particularly if internet
access has to be provided to enable participants to be involved in the study.
The findings of this study also support those of (Davis and Michelle, 2011,
van Exel et al., 2015), who used an online Q methodology to collect their
study data and attracted participants from 10 different countries,
something they attributed to the ability of the online methodology to
facilitate the recruitment of participants. In addition, Jeffares and Dickinson
(Jeffares and Dickinson, 2016) used an online Q methodology to collect
their study data; however, they conducted post-sort interviews after the
participants had completed their Q sorts online. As discussed above, this
way of conducting an online Q study does not seem to be practical unless
the interviews happen immediately after performing the Q sort, and this is
difficult to achieve in practice. Therefore, this study incorporated open-
ended questions into the online platform instead of using interviews. These
questions asked participants to explain their selections and appeared right
after the Q-sort activity was completed, thereby reducing the possibility of
them forgetting their reasons or missing out important information or

points linked to the topic.

Regarding the convenience of the online method, (Walker et al., 2018) and
Lutfallah and Buchanan (Lutfallah and Buchanan, 2019) tested online
software that allowed participants to complete the Q sort on a computer
instead of relying on paper-based data collection. Their aim was to reduce

the researcher’'s workload by eliminating the need to record the
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participants' answers in the Q-sort activity and then manually enter the
data into the analysis software. Both studies found that using online
software saved the researchers’ time and potentially reduced the risk of
data being recorded incorrectly. These findings also mirror those of this
study in terms of the convenience that is realised as a result of using online
software to collect Q-methodology data. However, it should be noted that
both Walker et al. (2018) and Lutfallah and Buchanan (2019) tested this
method in a face-to-face setting, where the participants and researchers
were in the same location and the participants used smart devices to test

the Q-methodology software.

The challenges identified by the participants in this study apply to online
research in general and are not unique to Q methodology online. These
issues concern clarity of study guidelines, stability of internet connections,
technical issues linked to the platform, and privacy of data (Moreh, 2019,
Newman et al., 2021, Rice et al., 2017). Therefore, it is imperative for the
research team to ensure that instructions for their studies are clear and
unambiguous, as it is not possible for them discuss these with the
participants in real time (Granello and Wheaton, 2004, Moreh, 2019).
Furthermore, the research team should possess the necessary skills and
competence to assist with technical issues that may arise during the study,
including checking internet connection quality with participants beforehand
(Moreh, 2019). Finally, it is important for the researchers to ensure the
privacy of the study data and reassure participants about data security,

confidentiality and anonymity (Lobe, 2017).
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8.6 Conclusions

The COVID-19 pandemic transformed the way previously reliable and
established work practices were carried out. Amidst this, Q-methodology
researchers were obliged to find alternative ways of conducting Q-
methodology studies, as face-to-face studies were no longer possible. This
chapter has demonstrated that using open-source technology, such as
Easy-HtmIQ V1.1, Ken-Q Analysis, and Google Firebase, provides a
functional method for executing Q-methodology studies, as these proved
to be simple, effective, and user friendly. Other potential advantages of
conducting Q-methodology studies online were identified, including cost
reductions, enhanced participant recruitment, and greater convenience to
both participants and researchers during the research process. Therefore,
future online Q-methodology studies should also disseminate any useful
sources or programmes that would improve and facilitate the conduct of Q-
methodology studies online. The next chapter provides a conclusion to this

research study.
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Chapter 9: Conclusion

9.1 Introduction

This chapter provides a conclusion to this research study and sets out its
contributions. It begins by outlining the advantages of employing Q
methodology alongside the TAM and UTAUT models which formed the
theoretical framework. It goes on to summarise the main findings derived
from the two Q studies and considers their implications. It then identifies
the contributions to knowledge, to Saudi society, and to Q methodology
which this thesis makes. It concludes by acknowledging the limitations of

the study and proposing possible directions for future research.

9.2 Using Q methodology and the TAM and UTAUT models

One of the key strengths of the Q methodology is its ability to identify and
describe a range of existing viewpoints on a specific topic, even when those
views are held by a small number of individuals (Brown, 1980, Van Exel
and De Graaf, 2005, Watts and Stenner, 2012a). This has been particularly
beneficial in this thesis, as it both highlighted the complexity and diversity
of attitudes toward telerehabilitation among the participants and facilitated
the identification of the distinct groups within them based on common
perceptions, attitudes and beliefs. This has enabled a comprehensive
understanding of how different individuals perceive the possible benefits of
and barriers to the implementation of telerehabilitation in KSA, illustrating

that acceptance is not a binary condition, but rather a spectrum of attitudes
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and concerns. For instance, Supporters, who viewed telerehabilitation
positively, still raised concerns about facilitating conditions, such as the

availability of adequate space for remote sessions.

The application of the TAM and UTAUT models, with their focus on user
acceptance, allowed for a deeper exploration of the factors influencing the
acceptance of telerehabilitation among the participant populations. For
example, TAM provided a basis to understand the perceived ease of use
(PEoU) and perceived usefulness (PU) of telerehabilitation, while the UTAUT
model broadened this scope by including factors such as social influence
(SI) and facilitating conditions (FC) and individual difference (ID), which

proved to be particularly influential in the Saudi context.

The integration of these models with the Q methodology adopted for this
study provided a comprehensive, multi-faceted approach to understanding
the acceptance of telerehabilitation as a form of technology. This approach
recognised that acceptance is not only about the characteristics of the
technology itself, but also about individual's expectations, experiences, and
the context in which the technology is used. The integration of TAM and
UTAUT with Q methodology allowed for the personalisation of these models,
going beyond general acceptance factors to explore individual perceptions
and the socio-cultural influences within the local context, as evidenced by

the preference for same-gender physiotherapists due to religious beliefs.

236



9.3 Summary of the Main Findings

9.3.1 Physiotherapists’ perceptions (Q Study 1)

Saudi physiotherapists identified telerehabilitation as a beneficial solution,
particularly for patients in remote areas or those requiring home visits,
indicating that PU/PE was the primary factor positively influencing their
acceptance. However, they expressed concerns regarding data security, the
need for proper training, and the availability of technical support during
telerehabilitation sessions, suggesting that concerns about the lack of FC is

the greatest barrier to its acceptance among Saudi physiotherapists.

This study has also identified three distinct groups of physiotherapists in
KSA based on their views towards telerehabilitation: Advocates,
Pragmatists, and Hesitant. Advocates support telerehabilitation due to its
cost-effectiveness and intend to promote it actively, and they would be
well-placed to lead on its implementation within the healthcare system.
Pragmatists are also open to the use of telerehabilitation, but they believe
in the importance of improving patient and carer understanding of
telerehabilitation before using it officially, and are therefore well-positioned
to make a contribution in this area. The Hesitant group, by contrast, is
uncertain about telerehabilitation, fearing missing critical information and
believing it should only be used when no other options are available. As
such, they should not be targeted for inclusion in the early stages of

implementation or expected to deliver telerehabilitation sessions until they
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have received further training and become more confident in their

capabilities.

9.3.2 Patients’ perceptions (Q Study 2)

The patients showed more diverse viewpoints towards telerehabilitation
adoption, with fewer consensus statements than the physiotherapists.
However, FC also emerged as the key factor affecting their acceptance, in
both positive and negative ways, with concerns about data security and
lack of equipment (including internet access) emerging as potential
barriers. PU/PE was also found to exert a positive influence, notably in
terms of enhanced convenience and reduced transportation costs.
However, patients' were concerned about the lack of clarity about the
objectives in using telerehabilitation and what it would involve, and they
reported a lack of social encouragement from family, carers and friends,

indicating that EE and SI are also barriers for patients with MS in KSA.

As with the physiotherapists, three distinct groups were identified:
Supporters, Rationalists, and Resisters. Supporters acknowledged the
benefits and convenience of telerehabilitation but were concerned about its
suitability for their homes and would prefer to receive care from physical
therapists of the same gender. Rationalists accepted the potential of
telerehabilitation, but they believed it requires more training and resources
in order to be accepted. Resisters expressed a very strong preference for

face-to-face rehabilitation, but this reluctance appears to stem from
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broader resistance to the increased use of technology in society in general

rather than objections to telerehabilitation specifically.

9.4 Implications of the Main Findings

While previous research has explored the acceptance of telerehabilitation
in other countries (See Chapter 2), its acceptance in KSA had not been
robustly tested before this study, nor had the impact of factors such as
religion and culture been examined in this context, despite the central role
they play in Saudi society (See Chapter 1). As a result, these findings have
significant implications for the practical implementation of telerehabilitation
within the Saudi healthcare system, notably in terms of contextual
acceptability, policy and training development, and the value of
multidisciplinary collaborations. The findings also have implications for
other researchers as they demonstrate the value of the online Q

methodology developed for the study.

9.4.1 Contextual acceptability

Understanding the perceptions of key users towards telerehabilitation is
crucial for its successful integration into the Saudi healthcare system. By
exploring the attitudes and concerns among physiotherapists and patients
with MS and identifying the factors which influence them most strongly,
these findings laid the foundations for a targeted and context-specific
strategy to successfully implement telerehabilitation in KSA. A logic model

demonstrating how this could be enacted was presented in Chapter 7.
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9.4.2 Policy and training development

The barriers to the acceptance of telerehabilitation in KSA identified in this
study, notably the absence of clear protocols, guidelines, and training,
should be addressed by policymakers and healthcare administrators in KSA.
This includes the development of policies and training programmes to
facilitate the adoption of telerehabilitation and strategies to address other
concerns, from ensuring adequate technical training and support are
available to promoting awareness of telerehabilitation's benefits to

physiotherapy practitioners and to patients and their families.

9.4.3 Promoting multidisciplinary collaboration

While this study focuses on physiotherapy, the literature indicates that the
potential benefits of telerehabilitation it identifies could apply to other forms
of rehabilitation, including occupational therapy and speech therapy.
Therefore, healthcare providers and administrators should be encouraged
to foster multidisciplinary collaborations to deliver comprehensive
telerehabilitation services, both within KSA and internationally. This
approach could lead to more coordinated and comprehensive patient care,
and the development of a national centre for telerehabilitation forms one

of the medium-term outputs of the strategy developed in the logic model.

9.4.4 Facilitating online Q methodology research
In addition to the implications for healthcare in KSA, this study has also
showcased the feasibility and effectiveness of using an online Q

methodology for attitudinal research. This study may therefore inspire and
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guide future researchers to adopt similar approaches, potentially increasing
the number of online Q methodology studies. This would be particularly
beneficial in research exploring perceptions and attitudes in healthcare and

in other contexts where in-person data collection might be challenging.

9.5 Contributions

This study aimed to explore the acceptance of telerehabilitation among
Saudi physiotherapists and patients with a neurological condition (in this
case MS) in order to identify the factors which affect their acceptance and
propose a potential strategy for the implementation of telerehabilitation in
the Saudi healthcare system. In achieving this aim, it makes three

significant contributions:

9.5.1 Contribution to literature

The acceptance of telerehabilitation among physiotherapists and patients
with MS in KSA was not explored or well-understood prior to this research.
Furthermore, building on the call by the WHO to explore ways to implement
telerehabilitation in healthcare systems post-pandemic. The thesis has
managed to shed light on this subject and its findings seem instrumental
in broadening the understanding of the current landscape, user acceptance,
perceived benefits, and potential barriers. It also establishes a foundation
for future work, shaping potential strategies for increasing telerehabilitation

acceptance among these critical stakeholders.
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9.5.2 Contribution to society

The second major contribution of this thesis is the proposed logic model for
implementing telerehabilitation which considers the drivers and barriers to
its acceptance within the socio-cultural and healthcare landscape of KSA.
The model is informed by analysis of previous studies which have examined
the acceptance of telerehabilitation and of telemedicine more broadly (See
Chapter 2) and the findings of the two Q studies described in Chapters 5
and 6. These are supplemented by the researcher’s understanding of the
overall healthcare ecosystem in KSA based on his professional experiences
as a physiotherapist in the country. The model provides a conceptual
framework to guide stakeholders through the intricate process of planning,
establishing, and evaluating telerehabilitation services and outlines the key
components in terms of resources, activities, outputs, and outcomes which

are required for the successful implementation of telerehabilitation.

This model therefore contributes to Saudi society by offering an evidence-
based, context-specific model for KSA, which takes account of the religious
and cultural barriers to its acceptance in the country. This will be of value
to Saudi policymakers and healthcare providers seeking to optimize the
delivery of physiotherapy services in KSA, particularly for patients with
neurological conditions. In addition, by addressing the religious and cultural
barriers which arise within KSA, the model is likely to be applicable in other
conservative Islamic societies, notably the Gulf states and Iran.
Furthermore, by addressing globally recognised barriers, such as the lack

of guidance and training, concerns about data privacy, and equipment
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costs, the model has relevance beyond the Gulf and could be used to inform
strategies for increasing telerehabilitation acceptance more broadly
(Bennell et al. 2021, Leochico et al., 2021, Buckingham et al., 2022,

Sprianu et al., 2022).

9.5.3 Contribution to Q methodology

Lastly, this thesis also demonstrates methodological innovation in respect
of the conduct of Q methodology studies, necessitated by the
unprecedented circumstances of the COVID-19 pandemic. In response to
the constraints imposed by the pandemic, which precluded the traditional
face-to-face format, an approach was developed to effectively implement
the Q methodology online. This adaptation facilitated all stages typically
conducted in a face-to-face study, from participant recruitment and Q
sorting to post-sort interviews, data collection, and analysis, to be carried
out remotely. This methodological innovation was evaluated and shown to
increase accessibility for participants, allow for greater geographical reach,
to reduce the time and cost involved in travel and logistics, and potentially
to increase participation rates. This study therefore provides a blueprint for
other researchers to conduct online Q methodology studies in a robust,
reliable, and ethical manner, significantly extending the capabilities of

researchers in the health and rehabilitation sciences and beyond.

9.6 Limitations

Although this research has generated significant insights, like all studies, it
is subject to some limitations:
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9.6.1 Novelty of Q online methodology

Although this study has demonstrated the value of the online Q
methodology developed in response to the COVID-19 pandemic, the
novelty of the method was also a limitation. For example, as no previous
studies had used the online methodology before, there was no clear
guidance about how to gather the data, and the researcher had little
previous experience to draw on. As a result, the capacity to collect
demographic data at the beginning of the Q sort was not included when the
technical aspect of the process was being developed, and it was too difficult
to accomplish this retrospectively. This meant it was not possible to identify
participants by age or gender based purely on their Q sort. However, very
few of the statements reference age or gender, and the qualitative data
provided in the comments helped the researcher to draw conclusions about
the participants’ genders in some cases. Future studies conducted using
this methodology should find a technical solution which enables

demographic data to be included and matched to Q sorts.

9.6.2 Remote data collection

The fact that the data was collected remotely meant that it was not possible
for the researcher to observe how carefully the participants completed their
Q sorts. Building a timer facility into the platform would help to indicate

how long each participant took to complete it.
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9.6.3 Self-reported data and small sample size

All the data is self-reported, and the sample size is relatively small.
However, the aim of Q methodology is to gather varied perspectives to
provide a snap-shot of opinions amongst the target group rather than to
produce findings which can be generalised (Webler et al., 2009, Watts and
Stenner, 2012a, Ladan et al., 2019). Nonetheless, care was taken to ensure
that the participants selected were reflective of the wider Saudi

physiotherapist and MS patient groups (See 4.4.2).

9.6.4 Societal changes

This study provides a snap-shot of attitudes towards the acceptance of
telerehabilitation in KSA during the COVID-19 pandemic and the primary
data was gathered in 2020. However, the country is currently experiencing
a period of rapid economic and social change (Moshashai et al., 2020), and
social attitudes are likely to be affected by this. The impact of the pandemic
on people’s attitudes may also reduce over time. The findings of this study
should therefore be considered within this context. However, the collectivist
nature of Saudi society (Cassell and Blake, 2012) and the key role religion
plays are unlikely to change significantly (Hoffman, 2022), so they are likely
to continue to exert an influence on physiotherapists’ and patients’

attitudes towards telerehabilitation, although possibly to a lesser extent.

9.6.5 Researcher Influence
In this thesis, the potential influence of the main researcher may be

considered as a limitation. The inherent subjectivity of the researcher's
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personal beliefs, experiences, and background might have shaped various
stages of the research process. However, this issue was effectively
managed through the application of rigorous methodology, in this case, Q
methodology, and a comprehensive peer review of the entire research
process. Consequently, potential biases stemmming from the researcher's
subjective viewpoints were reduced, ensuring a more reliable and valid

interpretation of the research results.

9.7 Direction for future research

The thesis has explored the acceptance and perceptions of telerehabilitation
among physiotherapists and patients with MS in KSA. In light of the findings
and the need for a deeper understanding of the practical and economic

viability of telerehabilitation, the following directions are suggested:

9.7.1 Feasibility studies

Future research should focus on conducting robust feasibility studies of
telerehabilitation in KSA. This includes assessing the technological
infrastructure, patients' and physiotherapists' technological capabilities,
and the potential impact of age on users’ ability to use telerehabilitation
effectively. Furthermore, the suitability of patients' home environments to

receive telerehabilitation sessions could also be explored.

9.7.2 Practical trials
While this study has assessed perceptions towards telerehabilitation, there

is a need for practical trials that measure the effectiveness of

246



telerehabilitation in improving physical function in patients with
neurological conditions. These should use reliable outcomes to compare the
effectiveness of telerehabilitation with face-to face rehabilitation. Such
trials would help to address some of the concerns expressed by participants
in this study about the perceived usefulness and performance expectancy
of telerehabilitation. It could also inform the development of guidelines and

best practices for the implementation of telerehabilitation in KSA.

9.7.3 Cost-benefit analysis

It is crucial to conduct comprehensive cost-benefit analyses of
implementing telerehabilitation in the Saudi healthcare system. Such
analyses should consider direct costs, such as equipment and software,
training for healthcare providers, and ongoing technical support, as well as
indirect costs, such as patient travel expenses. Additionally, the benefits,
such as increased access to care, reduction in outpatient clinic demand,
and potentially improved health outcomes, should also be quantified. Such
an analysis would provide valuable insights into the economic viability of

the model proposed here and help to inform policy decisions.

9.7.4 Exploring other rehabilitation fields

This study has focused on physiotherapy; however, telerehabilitation
extends to other rehabilitation fields, such as occupational therapy and
speech therapy. Future research should explore the perceptions and

acceptance of telerehabilitation among occupational therapists and speech
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therapists. This would provide a broader perspective on the potential of

telerehabilitation to enhance healthcare provision in KSA.

This thesis has explored the acceptance of telerehabilitation in KSA,
focusing on physiotherapists and patients with MS, as a representative
neurological condition. It has identified the influencing factors and barriers
among these populations, including their cultural, social, and religious
beliefs. It has then proposed a potential strategy for the implementation of
telerehabilitation in KSA which addresses these barriers with the aim of

promoting its successful integration into the Saudi healthcare system.
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Appendices

11.1 Appendix I: Dissemination of the Research

Publications

Alanazi, A.S., Wharrad, H., Moffatt, F., Taylor, M. and Ladan, M., 2021,

November. Q Methodology in the COVID-19 Era. In Healthcare (Vol. 9, No.

11, p. 1491). Multidisciplinary Digital Publishing Institute.

Conferences

1.

38th Annual Q Conference in Orlando, Florida (Panel Speaker)

. Allied Health Postgraduate Research Conference 2022

The 4th Medical Education Informatics International Conference 2021

. Rehab 2021- Living and ageing with long-term conditions 2021. A joint

conference of the British Society of Rehabilitation Medicine, Society for
Research in Rehabilitation and the Association of Chartered

Physiotherapists for People with Learning Disabilities.

. University 21 Health Sciences Group Annual meeting in Dublin 2020

(Poster presentation)

Allied Health Postgraduate Research Conference 2019 (Poster

presentation)
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Research projects

1. Train the Trainers of Carers in Facilities with Neuro Disabled Subjects,
an EU Erasmus+ Project, which aimed to create training programmes
for carers of neurodisabled subjects living in various facilities. 2019 -

20.

2. ReHiN - Refugees Health Integration Project, a collaborative action
research project between Karolinska Institutet (Sweden), University of
Nottingham (UK), Aristotele University Thessaloniki (Greece) and

Universitat Politécnica de Valéncia (Spain). 2021 - 22
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11.2 Appendix II: Ethical Approval

Faculty of Medicine & Health Sciences

r University of Research Ethics Committee
| . Faculty Hub
— NOttlngham Room E41, E Floor, Medical School

UK | CHINA | MALAYSIA Queen's Medical Centre Campus

Nottingham University Hospitals
Nottingham, NG7 2UH
Email: EMHS-ResearchEthics@nottingham.ac.uk

26 June 2020

Ahmed Alanazi

PhD student

Room B316, E-Learning and Health Informatics
School of Health Sciences

Queen’s Medical Centre Campus

Nottingham University Hospitals

Nottingham

NG7 2UH

Dear Mr Alanazi

Ethics Reference No: FMHS 23-0520 - please always quote

Study Title: Use of Telerehabilitation Approaches in Patients with Multiple Sclerosis in the Kingdom of
Saudi Arabia — Patient and Physiotherapist Acceptance (Q- Study)

Chief Investigator/Supervisors Professor Heather Wharrad, Professor or E-learning and Health
Informatics, Dr Fiona Moffatt, Assistant Professor, Physiotherapy and Rehabilitation Sciences, School of
Health Sciences.

Lead Investigators/student: Ahmed Alanazi, PhD student, School of Health Sciences.

Proposed Start Date: 01/07/2020 [ Proposed End Date: 31/12/2020

Thank you for responding to the comments made by the committee at its meeting on 22" May 2020 and
the following revised documents were received:

e FMHS REC Application form and supporting documents version 1.0: 26.06.2020
e Letters of support: arfa Multiple Sclerosis Society dated 2020/06/04 and Saudi Physical Therapy
Association dated June 2020.

These have been reviewed and are satisfactory and the study is approved.
Approval is given on the understanding that:

1. All appropriate ethical and regulatory permissions are respected and followed in accordance with
all local laws of the country in which the study is being conducted and those required by the host
organisation/s involved

2. The protocol agreed is followed and the Committee is informed of any changes using a notice of
amendment form (please request a form).

3. The Chair is informed of any serious or unexpected event.

4. An End of Project Progress Report is completed and returned when the study has finished (Please
request a form).

Yours sincerely

A

Dr Bethan E Phillips, Associate Professor
Clinical, Metabolic & Molecular Physiology, Medical Sciences & Graduate Entry Medicine
Acting Chair, Faculty of Medicine & Health Sciences Research Ethics Committee
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11.3 Appendix III: Online Information and Consent:

Physiotherapists

University of

Nottingham

UK | CHINA | MALAYSIA

Faculty of Medicine & Health Sciences, School of Health Sciences

Information and Consent page for an Online Q study

Title of Study: Use of Telerehabilitation Approaches in the Kingdom of

Saudi Arabia —-Physiotherapist Acceptance

Research Team:

» Professor Heather Wharrad, Professor of e-Learning and Health
Informatics, Faculty of Medicine & Health Sciences, The University of
Nottingham.

= Dr Fiona Moffatt, Faculty of Medicine & Health Sciences, The University
of Nottingham.

= Mr Ahmed Alanazi, PhD student, School of Health Sciences, The
University of Nottingham.

Research Ethics Ref: FMHS 23-0520

This study aims to evaluate the acceptance of Saudi physiotherapists

regarding the use of telerehabilitation approaches in KSA.

Thank you for your interest. You have been invited to take part in this study
because you are a physiotherapist and you have met our study criteria.
Please read through this information before agreeing to participate by

ticking the ‘yes’ box below. You may ask any questions before taking part
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by contacting the researcher (details below). Taking part is entirely

voluntary.

What is Telerehabilitation and Telemedicine:

Telerehabilitation is the delivery of rehabilitation services remotely instead
of face to face in a clinic. These services are delivered using the internet
and telecommunication networks, such as the telephone, video calls, e-mail

and virtual reality.

Telemedicine is an umbrella term used for any medical services that are

provided remotely using the internet which includes Telerehabilitation.
What will happen to me if I take part?

This study uses a research approach called Q methodology which involves
doing a simple sorting exercise online. We will ask you to sort some
statements about the use of telerehabilitation. You will then rank these
statements in relation to how you agree or disagree with them. We will also
ask you to answer a few questions that aim to provide a little more
information about why you placed some of the statements in particular
positions. The process is online, and it will take no more than an hour for
both the Q sorting and the post-sort questions. All your responses will be

confidential, and all data is anonymised and stored securely.
How will I do the sorting exercise?

We will send you a link to access on your computer which will give you
access to the Q sort. It is simple and also user friendly. You will see a set
of statements which you will order according to whether you agree or
disagree. All your responses will be stored on a secured server at the
University of Nottingham. You will not need to download anything onto your

computer to take part in the study.

What are the possible benefits of taking part?
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We hope that this work will have a beneficial impact on patients care in the
future. Your participation in this study will help us to understand the
acceptance of physiotherapists to telerehabilitation. This will help is to plan

telerehabilitation services in Saudi Arabia.
What are the possible disadvantages and risks of taking part?

We do not anticipate you will experience any distress or discomfort as a
result of taking part in this study. There will be no impact on your clinical

care, which will continue as usual.
What will happen if I don’t want to carry on with the study?

Your participation is voluntary, and you can end the study at any time and
withdraw your data by clicking the EXIT button/closing the browser. The
data will only be uploaded on completion of the Q sort by clicking the
SUBMIT button on the final page. After this point it will not be possible to

withdraw your answers.
Who will know I am taking part?

No one will know you have taken part in this study because we will not ask
for your name or any other personal ID during this study. Your IP address
will not be visible to or stored by the research team because an online
survey platform is being used which enables this detail to be filtered out
before it is transferred to the research team. As with any online related
activity the risk of breach is possible, but this risk is being minimized by

using a platform that sits on an encrypted webpage.
What will happen to your data?

When you have clicked the submit button at the end of the Q sort, it will be
uploaded into a password-protected database with a code number. The
research team will not be able to see who it is from and for this reason it
will not possible to withdraw the data at this point. Your data (research

data) will be stored in a password-protected folder sitting on a restricted
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access server at the University under the terms of its data protection policy.

Data is kept for a minimum of 7 years and then destroyed.

This Q sort is part of a PhD research project and the answers received from
all participants will be combined in a password-protected database ready
for analysis. The results will be written up as a dissertation and may be
used in academic publications and presentations. A report will be provided
for the funder of this research. The overall anonymised data from this
study may be shared for use in future research and teaching (with research

ethics approval).

The only personal data we will receive is your e-mail if you contact us to
ask further questions or need support. This will be received and handled
separately from your completed Q sort and it will not be possible to link the
sets of data. Your e-mail address will only be kept as long as needed to
resolve your query. It will then be destroyed. For further information about
how the university processes personal data please see:

https://www.nottingham.ac.uk/utilities/privacy.aspx/

Who is organising and funding the research?

This research is organised by the University of Nottingham and funded by

Ministry of Higher Education, Saudi Arabia.
What if there is a problem?

If you have a concern about any aspect of this project, please contact the
Chief investigators Professor Heather Wharrad and Dr Fiona Moffatt or the
Principal Investigator Ahmed Alanazi, who will do their best to answer your
query. The researchers will acknowledge your concern and give you an
indication of how he/she intends to deal with it. If you remain unhappy
and wish to complain formally, you can do this by contacting the FMHS
Research Ethics Committee Administrator, c¢/o The University of
Nottingham, Faculty PVC Office, B Floor, Medical School, Queen’s Medical
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Centre Campus, Nottingham University Hospitals, Nottingham, NG7 2UH.
E-mail: FMHS-ResearchEthics@nottingham.ac.uk

Contacts for further information

Principle investigator:

o Ahmed Alanazi, e-mail: msxaalO4@nottingham.ac.uk

Chief investigators:

o0 Professor Heather Wharrad, e-mail: Heather.Wharrad@nottingham.ac.uk

o Dr Fiona Moffatt, e-mail: ntzfm@nottingham.ac.uk

I have read and understood the above information, I confirm thatI am 18
years old or older and by clicking the NEXT button to begin the online Q
study, I indicate my willingness to voluntarily take part in the study, I
understand that my answers are anonymous, I understand the overall
anonymized data from this study may be used in the future for research

(with research ethics approval) and teaching purposes.

NEXT - I consent to take part (click this link to access Q-Study)

EXIT - I do not give consent
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11.4 Appendix 1IV: Statements and Post-Sort Questions:
Physiotherapists

1- Telerehabilitation increases my productivity compared to face-to-face

rehabilitation as I can see more patients in a day.
2- Using telerehabilitation improves patients’ care.

3- Using telerehabilitation reduces the pressure and demand in the

outpatients' clinics.

4- Telerehabilitation reduces the number of home visits to patients who

require them.
5- Telerehabilitation reduces the cost of rehabilitation services.

6- Using telerehabilitation should be considered as a supplementary

method, as it cannot replace face-to-face rehabilitation.
7- Using telerehabilitation facilitates better patient monitoring.

8- Telerehabilitation is helpful for patients who live far away from hospital

and cannot attend face-to-face appointments regularly.
9- Telerehabilitation is most helpful when patients have severe disability.

10- Telerehabilitation is only an effective method during critical times, such

as COVID-19 where patients cannot come to the hospital.
11- Telerehabilitation sessions are easy to apply.

12- The aim of using telerehabilitation with patients is clear and

understandable for me.

13- I hesitate to use telerehabilitation for fear of missing critical information

which may affect treatment, safety or effectiveness.

14- Delivering the session remotely by using telerehabilitation is easier

than face-to-face sessions.

15- I will recommend that other physiotherapists use telerehabilitation.
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16- Patients and their carers should know the importance of

telerehabilitation.

17- Physiotherapists in KSA think that if they use technology with their
patients, it will demonstrate that they have more professional skills than

those who do not.

18- Patients in KSA think that physiotherapists who use technology are

more skilful and trusted than those who do not.

19- My supervisors/managers think that I should use technology, such as

telerehabilitation in rehabilitation sessions with my patients.

20- Physiotherapists who are my role models use technology, such as

telerehabilitation with their patients.

21- I will be able to get technical assistance if I have technical problems

when using telerehabilitation with my patients.

22- The security of the telerehabilitation platform is very important and

patients’ data must be protected.

23- I want to have training on how to use telerehabilitation with my patients

in order to apply it correctly.

24- It is important to have clear and published local guidelines for using

telerehabilitation before implementation.

25- Medical insurance companies should include telerehabilitation services

under their medical cover.

26- I think that a special licence for using telerehabilitation should be
required, where physiotherapists should meet certain requirements related

to data protection and the ability to use the technology correctly.

27- 1 prefer to deliver telerehabilitation sessions only to patients who are

the same gender as me.

28- 1 am happy to deliver video telerehabilitation sessions for both genders.
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29- My age has nothing to do with my ability and skills to use

telerehabilitation effectively.

30- The patients’ age does not affect the use of telerehabilitation, so I can

deliver telerehabilitation sessions to all age groups.

31- My clinical experience does not affect my ability to use telerehabilitation

with my patients.

32- I will use telerehabilitation with my patients when it becomes available

in my hospital.

33- I am always keen to try new approaches, such as telerehabilitation with

my patients.
34- COVID-19 has encouraged me to use telerehabilitation in the future.
The post-sort questions:

1. How do you interpret the items you ranked on the extreme end of the
sort and what implication those items have in the context of your
overall viewpoint?

Agree (+4)

Disagree (-4)

2. Do you think the sample statements provided covered the area of the
use of telerehabilitation in Saudi Arabia?

3. Are there any additional items you might have included in your own
sample statements, what are they and why do you think they are
important?

4- Do you have any general comments? If yes, please write it.

276



11.5 Appendix V: Approval for Collecting Data from

Physiotherapists
* - agruw ellol ol
> duolcll aliconll 6ol
SP / & vubllelel dxgulldigonll

oeuhligUeld;sesil 4ol Saudi Physical Therapy Associatfion

Saudi Physical Therapy Association

To whom it may concern,

We are writing to confirm that we are willing to help Ahmad Alanaziin the
following study: Use of Tele-rehabilitation approaches in the Kingdom of

Saudi Arabia — Physiotherapists Acceptance.

We will link Ahmed with our members who want to participate in his

research.
If you require further information, please do not hesitate to contact me.

Sincerely,

Ali Albarrati, PT, M§_c, PhD

=urs-

Associate Professor

President of Saudi Physical Therapy Association
Cardiorespiratory Rehabilitation Consultant
College of Applied Medical Sciences

King Saud University, Riyadh, Saudi Arabia

P.O Box 10219, Riyadh 11433

Tel:+966118064624

Email: Albarrati@ksu.edu.sa
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11.6 Appendix VI: Online Information and Consent: Patients with
MS

Arabic Version
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11.7 Appendix VII: Statements: Patients with MS

Arabic Version
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11.8 Appendix VIII: Statements and Post-Sort Questions: Patients
with MS

1- Telerehabilitation saves the money that I pay for transport.

2- Telerehabilitation is helpful to save my time where I can take the

rehabilitation sessions from home.

3- Telerehabilitation is helpful for me as I cannot attend face-to-face

appointments regularly.

4- Telerehabilitation improves my regular attendance in the rehabilitation

programme.

5- Telerehabilitation improves my engagement in the rehabilitation

programme.

6- Using telerehabilitation enhances the package of care that I receive from

hospital.

7- I am confident that I can complete my telerehabilitation programme as

my physiotherapist has recommended.
8- The aim of using telerehabilitation is clear and understandable for me.

9- I hesitate to use telerehabilitation for fear of not receiving the same care

as face-to-face services in hospital.

10- Having the session remotely by using telerehabilitation is easier than

face-to-face sessions.

11- Using telerehabilitation should be considered as a supplementary

method, as it cannot replace face-to-face rehabilitation.

12- My physiotherapist thinks that I should use technology, such as

telerehabilitation in rehabilitation sessions with them.

13- My family and friends suggest that I use technology such as

telerehabilitation in my treatment plan.
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14- The shift to remote study and working due to covid-19 has had a
positive impact on my acceptance of technology and encouraged me to use

telerehabilitation in the future.

15. I am confident that my personal and health details will be secure if I

use telerehabilitation.

16- I have a device at home that allows me to contact my physiotherapist

remotely.

17- 1 have the internet at my home that allows me to receive

telerehabilitation sessions effectively.

18- I have a good space at home where I can do my exercises and receive

telerehabilitation sessions.

19- I can obtain the equipment that my physiotherapists may suggest for

using at home.

20- I lack confidence in telerehabilitation as it is very new and information

is limited.

21- I think my hospital will offer assistance regarding technical problems

that I may face when using telerehabilitation.

22- 1 want to have practical training on how to use telerehabilitation before

starting to use it.

23- Medical insurance companies should include telerehabilitation services

under their medical cover.

24- 1 need a carer or a family member with me during telerehabilitation

sessions at home.

25- I am happy to have video telerehabilitation sessions from

physiotherapists of any gender.

26- My age has nothing to do with my ability and skills to use

telerehabilitation effectively.
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27- My prior knowledge about using technology would help me when using

telerehabilitation.
28- I will use telerehabilitation when it becomes available in my hospital.
The post-sort questions:

4. How do you interpret the items you ranked on the extreme end of the
sort and what implication those items have in the context of your
overall viewpoint?

Agree (+4)

Disagree (-4)

5. Do you think the sample statements provided covered the area of the
use of telerehabilitation in Saudi Arabia?

6. Are there any additional items you might have included in your own
sample statements, what are they and why do you think they are
important?

4- Do you have any general comments? If yes, please write it.
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11.9 Appendix IX: Approval for Collecting Data from Patients with
MS

I- "q_i .
I B ...l

saxioll puasll Llaill oé)l dizon OrfGMs

2016 — 1437 role cunwli (782) rod 1y zoll X3 al
aasiall wuloill na)

To whom it May concern

We are writing to clarify that we have been contacted by Ahmed Alanazi who is a PhD researcher
at the University of Nottingham. We are willing to facilitate the recruitment of participants for his
project: Use of Telerehabilitation Approaches in Patients with Multiple Sclerosis in the Kingdom

of Saudi Arabia — Patient Acceptance..

Thank you for your trust

Deputy Chairman'of the Board
2020/06/04
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@® www.arfams.org.sa @) Info@arfams.org.sa (&) +966 53 900 9582 (R +966 13 818 9534
34242 Gyag=ull Aup=ll AAlooll Aus pill Abnioll oloallojiicll Lo )l @p 306 Lriso CUUWI jgall

286



