Pre prints.org

Article Not peer-reviewed version

Access, Readiness, and Willingness to
Engage in Allied Health
Telerehabilitation Services for Adults:
Does Cultural and Linguistic Diversity
Make a Difference?

Clarice Y Tang . , Andisheh Bastani, Balwinder Sidhu, Golsa Saberi , Elise Baker

Posted Date: 5 April 2024
doi: 10.20944/preprints202404.0416.v1

Keywords: telerehabilitation; allied health; culturally and linguistically diverse; access; readiness; willingness

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions.of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.




Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 April 2024 d0i:10.20944/preprints202404.0416.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Access, Readiness, And Willingness to Engage in

Allied Health Telerehabilitation Services for Adults:
Does Cultural and Linguistic Diversity Make a
Difference?

Clarice Tang 123*, Andisheh Bastani 4, Balwinder Sidhu 5, Golsa Saberi 5 and Elise Baker 126

1 School of Health Sciences, Western Sydney University; ORCID: 0000-0003-1427-1816; 0000-0002-9973-5925
2 South Western Sydney Local Health District
3 College of Sport, Health and Engineering, Victoria University; ORCID: 0000-0001-8218-3864
4 School of Health Sciences, Swinburne University of Technology
5 Multicultural Services, South Western Sydney Local Health District;
ORCID: 0000-0001-7827-9804; 0000-0003-0441-6110
¢ Ingham Institute for Applied Medical Research
Correspondence: clarice.tang@westernsydney.edu.au

Abstract: Telerehabilitation is an appealing service delivery option for optimising recovering.
Internationally, the equity of telerehabilitation services for people from culturally and linguistically
diverse (CALD) backgrounds has been questioned. Using a 31-item survey, our study explored the
access, readiness, and willingness of 260 patients to use allied health telerehabilitation services for
adults receiving interventions from a large tertiary health service located in Sydney, Australia.
Overall, 72% patients reported having access to technology, 38% met our readiness criteria, and 53%
reported willingness to engage in telerehabilitation. There were no difference in access, readiness
and willingness to engage in telerehabilitation between patients from CALD and non-CALD
backgrounds. Age was the only factor that influenced access, readiness and willingness to engage
in telerehabilitation. Past experience of telerehabilitation was related to willingness, but not access
or readiness. Findings highlight the importance of ensuring positive patient experiences to promote
ongoing willingness to use telerehabilitation. Efforts are needed to improve patients” digital health
literacy, especially patients from older age groups, to ensure equitable access to telerehabilitation
services.

Keywords: telerehabilitation; allied health; culturally and linguistically diverse; access; readiness;
willingness

1. Introduction

Telerehabilitation has become an increasingly appealing option for the delivery of allied health
rehabilitation services to optimise recovery (Seebacher et al., 2024; Tenforde et al., 2020). This
increased appeal has occurred particularly since COVID-19 irrespective of where a patient lives—
whether a rural, remote, or metropolitan area (Caffery et al., 2022). Telerehabilitation is a type of
telehealth focused on “the delivery of rehabilitation and habilitation services via a variety of ICT
[information and communication technologies]” with the range of services encompassing
“evaluation, assessment, monitoring, prevention, intervention, supervision, education, consultation
and coaching” (Richmond et al, 2017). Although telerehabilitation can involve a range of
technologies (e.g., wearable sensors, telepresence robots) (Addas, 2023; Proietti et al., 2024), the focus
of our study is on the use of telephone and video teleconferencing for the synchronous delivery of
adult outpatient allied health rehabilitation services.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Research comparing the effectiveness of telerehabilitation suggests that telerehabilitation can be
equally effective to in-person services (Aily et al., 2023; Krzyzaniak et al., 2023; Vasilopoulou et al.,
2017; Wicks et al.,, 2023). Telerehabilitation has also been reported to promote higher rates of
attendance for patients receiving programs for chronic heart failure (Hwang et al., 2017) and reduce
costs for patients compared to in-person services(Lloréns et al., 2015; Saiyed et al., 2022). For instance,
Saiyed et al. (2022) reported lower costs for patients receiving telerehabilitation speech treatment for
dysarthria associated with Parkinson’s Disease in comparison to the same in-person treatment. In
patients with chronic obstructive pulmonary disease (COPD), telerehabilitation has also been
reported to be better than in-person services for reducing the risk of emergency department
admissions due to acute COPD exacerbation (Vasilopoulou et al., 2017). Despite the equivalence and
mounting benefits of telerehabilitation, equity in the use of telerehabilitation poses a challenge. One
group where the equity of telerehabilitation use has been questioned is for patients from culturally
and linguistically diverse (CALD) backgrounds (Adepoju et al., 2022; Brady et al., 2023; Haynes et al.,
2021). For the purpose of this paper, a patient is considered CALD if they are “born in non-English-
speaking countries and/or their main language spoken at home is not English” (Pham et al., 2021). It
is a term used in Australian health care settings synonymous to cultural and ethnic minorities (Pham
et al., 2021).

The potential inequities in telerehabilitation for patients from CALD communities are evident
in two contexts. First, patients from CALD communities have been underrepresented in
telerehabilitation research. This is because they have either been explicitly excluded from
participating (e.g., “People were excluded if they could not understand or communicate using spoken
English”, Seidman et al., 2017, p. 176), or, passively excluded because strategies to include CALD
patients have not been reported. These strategies can include the inclusion of a culturally responsive
research teams, translated flyers and consent forms, and interpreters. Second, when the demographic
reach of telehealth services has been studied, patients from CALD backgrounds have been reported
to be less likely to access telehealth services compared to patients from non-CALD backgrounds
(Adepoju et al.,, 2022; Lyles et al., 2022; Schifeling et al., 2020). Of note, the focus of much of this
research has primarily been on telehealth for acute and non-acute medical services in the USA
(Adepoju et al., 2022) rather than allied health telerehabilitation services in Australia. Given that
people from CALD communities in Australia have been reported to face inequitable challenges in
accessing health care services more broadly (Khatri & Assefa, 2022), it could be presumed they also
face challenges in accessing allied health telerehabilitation services.

Factors underlying inadequate representation in telerehabilitation research, and potential
inequities in accessing allied health telerehabilitation services are complex and goes beyond the
diversity of the culture or language of the patient (Gallegos-Rejas et al., 2023). Simplistically, access
can be viewed as having or being able to access telephone and/or videoteleconference devices (e.g.,
smart phone, computer, tablet) with affordable internet and data (Sieck et al., 2021). People from
CALD communities have been reported to have intersecting and cascading health, social,
educational, and vocational disadvantages given their higher risk of multiple chronic conditions and
poorer self-rated health (Cooper et al., 2019), poor health literacy, and inadequate job skills training
and employment opportunities (Montayre et al., 2018). Given that telerehabilitation tends to presume
that a person is both health-literate and tech-savvy (Pham et al., 2022), telerehabilitation has the
potential to exacerbate health inequities (Haynes et al., 2021). If healthcare providers are to offer
equitable allied health telerehabilitation services for patients from CALD communities in an effort to
address health inequities, we need to listen to patients within CALD communities and richly
understand the issues underlying the concept of access. This is because having access does not
guarantee that telerehabilitation would be used, and used successfully.

Throughout the extant literature on access and use of telehealth, researchers have explored the
related concept of readiness to engage in telehealth (Hossain et al.,, 2019; van Houwelingen et al.,
2018), and willingness to use telerehabilitation (Edgar et al., 2017; Zachariah Seidman et al., 2017).
Readiness is a multidimensional construct capturing both access in addition to the skills or abilities
to use a computer and the internet (van Houwelingen et al., 2018). Across the research examining
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telehealth readiness, it has considered the overall broad range of patients (Lee et al., 2022), readiness
for people with specific health conditions such as COPD (Zachariah Seidman et al., 2017) or
caregivers of patients who have had a stroke (Ramli et al., 2024) or older patients (Hall Dykgraaf et
al., 2022; Hossain et al., 2019; van Houwelingen et al., 2018), rather than a comparison specifically
between patients from CALD and non-CALD backgrounds seeking outpatient allied health
rehabilitation services. The repeated finding has been that older adults have lower telehealth
readiness regardless of their access to relevant technologies (Dykgraaf et al., 2022) and aligns with
reports they have lower digital literacy (Dykgraaf et al., 2022; Thomas et al., 2021). As a complement
to readiness, willingness refers to a patient’s desire to try telehealth as a model of service delivery to
address their health condition (Edgar et al., 2017; Zachariah Seidman et al., 2017).

Within the literature on willingness, similar trends regarding the inequitable representation of
patients from CALD backgrounds are apparent, with these patients either not explicitly referred to
or excluded from research participation (Zachariah Seidman et al., 2017), and/or the patient
population group is specific to a particular health condition, such as diabetes (Althubyani et al., 2024;
Saddik & Al-Dulaijjan, 2015) or the insights have been gathered from health professionals rather
patients (Seebacher et al., 2024). From the research focused on diabetes, Saddik and colleagues (2015)
reported a significant positive association between being willing to try and actually using telehealth.
Although it could be speculated that patients from CALD communities may have less access, and
may have poorer readiness (based on poorer digital literacy), the limited research on the willingness
of patients from CALD communities to engage in allied health telerehabilitation services has revealed
diverse views (Brady et al., 2023). Specifically, in a mixed-methods study Brady and colleagues (2023)
explored adults’ perspectives on telehealth including patients from CALD backgrounds and their
health professionals. Some patients’ comments during semi-structured interviews suggested that
some were not willing to use telehealth while others were willing.

If we are to better understand how allied health telerehabilitation might be used to optimise
rehabilitation outcomes for patients from CALD backgrounds, there is a need to better understand
their self-reported access, readiness, and willingness to telerehabilitation and explore demographic
factors underlying each of these three concepts. To ensure the relevant issues around access,
readiness, and willingness are identified, it would be important to contextualise the issues within the
context of the broader community, and compare views about access, readiness, and willingness with
patients from non-CALD backgrounds. Therefore, the primary aim of our study was to describe the
access for telerehabilitation among adults from CALD and non-CALD backgrounds attending allied
health outpatient services, explore their readiness to engage in telerehabilitation, and determine their
willingness to accept the use of telerehabilitation.

Our secondary aims were to (a) determine if there were any significant differences between
CALD and non-CALD groups in terms of access, readiness, and willingness to use telerehabilitation
for allied health services; and (b) investigate demographic factors influencing access, readiness, and
willingness to use telerehabilitation allied health outpatient services among patients from CALD and
non-CALD backgrounds.

2. Materials and Method

A cross sectional survey was conducted between January 2022 to February 2023 at a health
service that provides care for people residing in the Greater Western Sydney region, home to one of
the most culturally diverse community in Sydney (NSW Government, 2019). People residing in this
area are also likely to be from a more socio-economic disadvantage environment as compared to the
general population in Sydney (Australian Bureau of Statistics, 2016). This study received ethics
approval from the local Human Research Ethics Committee.

A convenience sampling strategy was used to recruit patient who are attending outpatient allied
health appointments at the health service. Participants included in the survey must be adults over
the age of 18, attending outpatient allied health appointments at the health service and have sufficient
cognition to participate in the survey as determined by the medical history. Participants must also be
able to comprehend in languages including English, Simplified Mandarin, Traditional Mandarin,
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Vietnamese and Arabic. Patients who are unable to read and comprehend the selected languages as
mentioned above were excluded. Additionally, patients who were currently participating in other
research projects were excluded to avoid being over-burdened with completion of questionnaire.

Potential participants were first approached by a member of the research team in the waiting
room, who was not directly involved in the patients’ care. The member of the research team explained
the purpose of the study. Based on the participants’ preferences, they would be provided either with
a QR code that was linked to the study-specific questionnaire or a hard copy of the questionnaire in
their preferred-language. For participants who preferred to have someone reading the questions out
to them, the member of the research team who was fluent in the selected language read the questions
out for them but did not assist with the interpretation of questions. Participants also had the option
of completing the questionnaire at home. In this instance, participant were provided with a pre-paid
envelope to facilitate return of questionnaires.

A study-specific questionnaire consist of questions including demographic characteristics,
access to technology, readiness to use telehealth and their willingness to consider the use of
technology (Appendix 1). Demographic characteristics such as age, sex, country of birth, perceived
cultural identity, religion, socioeconomic status, home environment and level of education was
captured using questions identical to the 2021 Australian Census (Australian Bureau of Statistics,
2021). The questions in the study were largely adapted from a previous study conducted by Seidman
and Colleagues (2017) who looked at the extent of willingness to use telerehabilitation among people
with chronic respiratory diseases. For the purpose of this study, readiness to use telerehabilitation
was defined as a combination of having access to SMART phones and computers and a self-perceived
data literacy rating of good or above. The survey was first piloted with a group of clinicians working
at two local hospitals in the region to ensure that the questions asked were appropriately phrased for
the patients. Questions were adjusted to ensure that it has a Flesch Reading score of between 90 and
100, which is a score that is considered to be easily understandable by an average 5th grader. The
backward-forward translation method was also use to translate the survey into Vietnamese,
Traditional Mandarin, Simplified Mandarin and Arabic.

Descriptive statistics were used to express categorical variables as counts and percentages (Table
1). The responses to access, employment and education were grouped into categories for analysis;
(1): access, (2) no/limited access; (1): employed, (2) not employed/others and (3) retired; and (1): Year
8 or below, (2) Year 10 to diploma and (3) Bachelor and above, respectively. All analyses were
conducted using SPSS statistics (version 29.0, IBM). Compliance with assumptions was checked using
cross-tabulations and significant interactions were reported. A significance threshold of p < 0.05 was
adopted in all analyses. A binary regression model was used to assess if any of the demographic
factors had an independent relationship in influencing the access, readiness and willingness to
engage in telerehabilitation.

Table 1. Patient demographics and telehealth service information.

CALD (n=No- CALD (n=*Unidentified (n=

Variable 145) 110) 5) Overall (n=260)
Age in years, mean (SD) 60.4 (15.9) 61.88(18.2) 60.97 (16.9) 57.4 (19.6)
Sex, n (%)

Female 93 (64.1) 69 (62.7) 5 (100) 167 (64.2)

Male 51 (35.1) 39 (35.4) 90 (34.6)

Prefer not to say 1 (0.6) 2 (1.8) 3(1.1)

Highest level of education

completed, n (%)
Year 8 or below 33 (22.7) 13 (11.8) 1(20) 47 (18)
Year 10 to Diploma 77 (53.1) 82 (74.5) 4 (80) 163 (62.6)

Bachelor and above 35 (24.1) 15 (13.6) 0 50 (19.2)
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Living with, n (%)
Alone 16 (11) 24 (21.8) 1 (20) 41 (15.7)
Partner (husband or wife, 35 (31.8)

de facto partner) 41 (28.2) 1 (20) 77 (29.6)
Fa'mlly (Partner  and68 (46.8) 41 (37.2) 0 109 (41.9)
children)
Children 18 (12.4) 8(7.2) 2 (40) 28 (10.7)
Grandchildren 0 0 0
Sibling 1(0.6) 0 1 (20) 2 (0.7)
Friend or companion 1 (0.6) 2(1.8) 0 3(1.1)
Employment, n (%)
Employed 45 (31) 32 (29) 1 (20) 78 (30)
Not employed/others 42 (28.9) 25 (22.7) 2 (40) 69 (26.5)
Retired 22 (15.1) 53 (48.1) 2 (40) 77 (29.6)
Previous telehealth experience,
n(%) 72(50.7) 60(56.6) 1(20) 132 (53.2)

*Un-identified= Participants did not complete details about their cultural and linguistic backgrounds.

Considering that the health service provide services to approximately 70 000 patients annually
(AIHW 2019), an estimated 196 participants were required to achieve results with a confidence level
of 95% with a margin of error of 7%. Assuming a response rate of 80%, the study aimed to recruit a
sample size of 245 participants (Z. Seidman et al., 2017).

3. Results

During the recruitment period from Jan 2022 to Jan 2023, 260 individuals participated in this
study. Patients’ demographics and telehealth service information are described in Table 1.
Participants were on average 57 years old (5D=20) and identified as female (64.2%; n=167) (Table 1).
More than half of the participants (n=145) self-identified to be from a CALD background while five
did not provide any self-identification about their cultural and linguistic identity. Sixty two percent
of participants completed secondary school level education, with 40% living at home with their
family. Only 30% of the participants were employed on either a full-time or part-time basis. Slightly
over half of the participants (53.2%) had previous experience using telehealth. A chi-square test of
independence was performed to evaluate if there were significant between group differences in
demographic characteristics between CALD and non-CALD groups. Apart from education (x2 (2, N
=255)=12.28, p=0.002) where there was a significant difference in level of education between CALD
and non-CALD groups, there were no other significant differences in demographic characteristics
between the two groups

3.1. Accessibility, Readiness and Willingness to Use Telehealth

Almost three quarters of the participants had access to technology, with similar percentage of
access between the CALD and non-CALD groups (Table 2). Vast majority of participants stated that
they had access to smartphones. Less than half of the participants (40.7%) self-perceived to have
adequate computer/internet skills, with similar percentage reported between both groups. In terms
of readiness, only 38.4% of participants met the readiness criteria to use telehealth, which was to have
access to technology and have a self-perceived rating score of at least a good level of
computer/internet skills. Over half of the participants (53%) stated that they will be willing to receive
a telehealth appointment in the future. There were no significant between group differences in the
level of access (X2 (2, N =250) =0.48, p =0.79), readiness (X? (1, N=250) = 0.63, p = 0.43) and willingness
(X2 (1, N =249) = 0.54, p = 0.46) to engage in telerehabilitation.



d0i:10.20944/preprints202404.0416.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 April 2024

Table 2. Characteristic of telehealth users.

No- CALD (n= Unidentified (n=

Variable CALD (n=145) Overall (n=260)

110) 5)
Access, n (%)
Access 107 (73.7) 75 (68.1) 5 (100) 187 (71.9)
Limited Access 32 (22) 26 (23.6) 58 (22.3)
No Access 5(3.4) 5 (4.5) 10 (3.8)
Missing 1 (0.6) 4 (3.6) 5 (1.9)
Device used for telehealth
appointments, n (%)
Smart phone 107 (73.8) 75 (68.1) 4 (80.0) 186 (71.5)
Regular Phone 25 (17.2) 22 (20.0) 47 (18.0)
Shared smart phone/regular 7 (48) 1(3.6) 1142)
phone
Missing 6 (4.1) 9(8.1) 1 (20.0) 16 (6.1)
Computer/Internet Skill, n
(%)
Very poor 39 (26.9) 24 (21.8) 1 (20.0) 63 (24.7)
Poor 17 (11.7) 16 (14.5) 1 (20.0) 33 (12.9)
Adequate 32 (22.1) 20 (18.2) 2 (40.0) 52 (20.4)
Good 29 (20.0) 22 (20.0) 1 (20.0) 51 (20.0)
Very good 28 (19.3) 26 (23.6) 54 (21.2)
Readiness, n (%)
Yes 54 (37.2) 45 (40.9) 1 (20.0) 99 (38.1)
No 90 (62.1) 61 (55.5) 4 (80.0) 151 (58.1)
Missing 1(0.7) 4 (3.6) 10 (3.8)
Willingness in using
Telehealth
Yes 79 (54.4) 58 (52.7) 1 (20.0) 138 (53)
No 55 (37.9) 46 (41.8) 2 (40.0) 103 (39.6)
Missing 11 (7.5) 6(5.4) 2 (40.0) 19 (7.3)

3.2. Regression Analysis for Access

A binary regression analysis was carried out to evaluate the relationship between access and
demographic characteristics such as age, sex, self-identified cultural, employment, education and
past telerehabilitation experience. Results of the analysis is provided in Table 4.

Table 4. Regression analysis between access and demographic characteristics.

Predictors (reference variable) B (SE) P value Odds ratio 95% CI
Age -0.07 (0.02) *0.001 0.94 0.90 to 0.97
Sex
Male (ref)
Female 0.75 (0.37) *0.04 2.11 1.03 t0 4.32
Self-identified cultural

Non-CALD (ref)

CALD 0.31 (0.38) 0.41 1.36 0.65 to 2.85
Employment

Employed (ref)
Not-employed/others -0.57 (0.64) 0.37 0.57 0.16 to 1.98
Retired -0.92 (0.58) 0.11 0.40 0.13to 1.24




Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 April 2024 d0i:10.20944/preprints202404.0416.v1

Education
Year 8 or below (ref)
Year 10 to Diploma 0.84 (0.44) 0.06 2.30 0.98 to 5.40
Bachelor and above 0.88 (0.67) 0.19 241 0.65 to 8.92
Telerehabilitation Past
No (ref)
Yes 0.58 (0.37) 0.12 1.79 0.87 to 3.68
Willingness to engage
No (ref)
Yes 1.10 (0.40) *0.006 3.00 1.38 to 6.53

*p<0.05, 3 participants who did not identify their sexes were excluded from the analysis.

Being of younger age, female and willingness to engage were independent factors that had a
positive relationship in influencing the level of access to telerehabilitation (Table 4). Participants who
were willing to engage in telerehabilitation had three times higher odds in having access to
technology as compared to participants who were not willing. All other factors such as self-identified
cultural, education, employment and past experience in telerehabilitation did not have a significant
relationship in influencing the level of access.

Table 5. Regression analysis between readiness and demographic characteristics.

Predictors (reference variable) B (SE) P value Odds ratio 95% CI
Age -0.06 (0.15)  *<0.001 0.95 0.92 t0 0.98
Sex
Male (ref)
Female 0.48 (0.39) 0.21 1.62 0.76 to0 3.48

Self-identified cultural
Non-CALD (ref)

CALD -0.04 (0.36) 0.90 0.96 0.47 to 1.95
Employment
Employed (ref)
Not-employed/others -1.19 (0.49) *0.02 0.30 0.12t0 0.79
Retired -0.85 (0.51) 0.10 0.43 0.16 to 1.16
Education
Year 8 or below (ref)
Year 10 to Diploma 1.45 (0.68) *0.03 428 1.12 to 16.34
Bachelor and above 2.25(0.79) *0.005 9.49 2.01 to 44.86
Telerehabilitation Past
No (ref)
Yes 0.64 (0.36) 0.08 1.90 0.93 to 3.87
Willingness to engage
No (ref)
Yes 1.21 (0.37) *<0.001 3.35 1.63 to 6.89
*p<0.05.

In regards to the readiness to engage in telerehabilitation, factors such as younger age, having
higher levels of education and willingness to engage in telerehabilitation do have a significant
relationship in influencing readiness to engage (Table 5). People who had a Bachelor degree and
above had a 9.5 times higher odd of being ready to engage in telerehabilitation as compared to people
with year 8 or below education. Past experience in telerehabilitation did not have a significant
relationship in influencing readiness to engage in telerehabilitation.

Table 6. Regression analysis between willingness and demographic characteristics.
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Predictors (reference variable) B (SE) P value Odds ratio 95% CI
Age -0.28 (0.12) *0.02 0.97 0.95 to 1.00
Sex
Male (ref)
Female 0.35 (0.31) 0.26 1.42 0.77 to 2.59

Self-identified cultural
Non-CALD (ref)

CALD -1.4 (0.29) 0.64 0.87 0.49 to 1.54
Employment
Employed (ref)
Not-employed/others 0.42 (0.41) 0.31 1.51 0.68 to 3.37
Retired 0.37 (0.44) 0.40 1.45 0.61 to 3.47
Education

Year 8 or below (ref)
Year 10 to Diploma 0.33 (0.41) 0.42 1.39 0.63 to 3.06
Bachelor and above 0.17 (0.53) 0.75 1.19 0.42 to 3.38

Telerehabilitation Past
No (ref)
Yes 1.00 (0.29) *<0.001 2.73 1.55 t0 4.79
*p<0.05.

In terms of willingness to engage in telerehabilitation, only two factors had a relationship with
improvement of willingness to engage in telerehabilitation (Table 6). Participants who had past
telerehabilitation experience had a 2.7 higher odds of being willing to engage in telerehabilitation as
compared to participants who did not have past experiences with telerehabilitation. Age was another
factor that influenced willingness to engage in telerehabilitation, with every one year of age, there is
areduction in the odds of willingness to engage in telerehabilitation. Other demographic factors such
as sex, self-identified cultural, employment and education did not influence willingness to engage in
telerehabilitation.

4. Discussion

Accessibility, level of education, employment status and willingness to engage in
telerehabilitation are key elements that need to occur when it comes to ascertaining the extent of
engagement in telerehabilitation (Hirani et al., 2017; Hossain et al., 2019). The findings from our study
indicate that overall level of access, level of digital literacy and willingness to engage in
telerehabilitation were low to moderate. While 72% of participants do have access to a device to carry
out telerehabilitation, the overall access remained to be poorer than the national average in Australia
(Thomas et al., 2021). According to the Australian Digital Inclusion Index report (2021), while the
national access score has increased from 70 in 2021 to 73 in 2023, the improvement in access was not
evenly shared. Our results provide further evidence of a worrying gap in access to technology
amongst people from socioeconomic disadvantaged backgrounds as compared to the general
population.

Other factors impacting access to technology include age and sex. As shown in our study, the
older the patient, the poorer the access. Age was also the only factor that impacts on access, readiness
and willingness to engage in telerehabilitation, adding to the literature that the introduction of digital
technology such as telehealth, telerehabilitation and telemedicine will increase the digital divide
between younger and older patients (Dykgraaf et al., 2022; Mao et al., 2022). Interestingly, more
females in the study were found to have access to technology as compared to males. Contrasting with
an earlier study, digital exclusion remains to be an issue for female worldwide, especially in low- and
middle-income countries (Mariscal et al., 2019). Access to technology across sex tend to be more
equitable in developed countries such as United Kingdom and United States (Mariscal et al., 2019).
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The findings from the study provides further evidence to support the claim that the gender gap is
closing in developed high-income countries.

Apart from the age and gender gaps in digital inclusion, studies have highlighted that people
from CALD background are often left behind in the growing digital world (Gallegos-Rejas et al.,
2023). However, the results from this study contrast with the findings in the literature. When
evaluating different factors impacting on use of telerehabilitation, our findings indicate that being
from a CALD background did not impact on the individuals’ willingness, access and level of digital
literacy. The contrast in findings from our study as compared to the literature may be due to the fact
that participants were mostly recruited from the lower socioeconomic disadvantaged areas of Sydney
regardless of CALD status. Rather than suggesting that being from a CALD background was a direct
contribution to the digital gap faced between people from CALD and non-CALD backgrounds, other
factors such as age and lower educational status may play a bigger role in influencing readiness to
engage in telerehabilitation.

The findings from our study do have significant implications to the future of telerehabilitation
in Australia. Firstly, the results, contrasting to previous studies, suggest that people from CALD
backgrounds have similar access, readiness and willingness to engage in telerehabilitation as
compared to people from non-CALD backgrounds. Health professional should therefore provide an
equal opportunity for all, regardless of CALD status to participate in telerehabilitation. It is important
to note that this study did not explore whether participants did indeed engage in telerehabilitation
hence it remains to be a likely hypothesis that people from CALD background may not participate in
telerehabilitation as often as people from non-CALD backgrounds. Nonetheless, the findings from
this study suggest that health professionals may need to consider other factors such as patient’s self-
belief in the efficacy of rehabilitation or health interventions when engaging people from CALD
background in telerehabilitation as these factors may play a bigger role in influencing participation
rates in telerehabilitation. Being less aware about rehabilitation programs among people from CALD
background may also lead to reduce likelihood of people attending telerehabilitation. Drawing
parallels from recent studies evaluating the level of awareness of rehabilitation among people with
chronic respiratory diseases, people from CALD backgrounds were less likely to be aware about
rehabilitation (Gardiner & Singh, 2022; Tang et al,, 2022) resulting in poorer referral rates and
attendance in rehabilitation. Further studies need to explore impact of other factors as to why people
from CALD backgrounds are less likely to engage in telerehabilitation.

Next, the results suggest that there is an overall digital divide between people accessing care in
lower socioeconomic areas as compared to the general population. In contrast to the study conducted
by Seidman and colleagues in 2017, where 92% of participants had access to technology and 60%
were willing to participate in telerehabilitation, our study indicated that use of telerehabilitation may
not be as well received by patients receiving care in areas of lower socioeconomic status or diverse
populations. While provision of technology may help to bridge the access issue, providing adequate
support and developing people’s trust in the technology appeared to be more critical for this
population (Whitehead et al., 2023). Health service providers also need to reconsider their
client/patient demographics before making a decision about redesigning health delivery to cater for
the technological advancing society. A sudden shift to provision of only telerehabilitation over in-
person care may result in greater health disparities. Furthermore, provision of only telerehabilitation
may significantly impact on the health outcomes of older people accessing healthcare as age appears
to be an independent factor in influencing access, readiness and willingness to engage in
telerehabilitation. This digital divide has been evident during the pandemic where older people who
could or decline to receive care via telerehabilitation, ended up missing in critical health interventions
(Dykgraaf et al., 2022; Halcomb et al., 2023; Mao et al., 2022). Benchmarking of health services to
compare uptake of telerehabiitation may also not be ideal without taking into account the
demographic characteristics of patients residing in the area of service.

A strength of the study is the large sample size that have been included in this prospective study
and the ability to accurately captured participant’s CALD status through self-identification (Tang et
al., 2022). The inclusion of only participants from one local health district may impact on the
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generalisability of the study. Nonetheless, the socioeconomic demographic is similar to other lower
socioeconomic areas in other countries which suggest findings will be applicable to other
multicultural population.

5. Conclusion

Access to technology to engage in allied health telerehabilitation does not mean patients will use
telehealth to address their rehabilitation needs. In this study, one in two patients were willing and/or
were deemed to be telehealth ready. Being from a CALD background did not appear to matter which
suggest that all people, regardless of cultural and linguistic abilities, should be given the opportunity
to engage with telerehabilitation. What does seem to matter is age, and factors associated with lower
socioeconomics including education and employment. Future studies need to look at how health
services can provide better support to bridge the growing digital divide in developed countries,
especially for older people.

Author Contributions: Conceptualisation and methodology were completed by CT, BS and EB, Data collection
and formal analysis: CT, GS, AB, all authors participated in the drafting of the manuscript including review and
editing, CT, BS and EB were involved in funding acquisition for the project.

Funding: This research was funded by Western Sydney University Career Interruption Fund 2022.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration of
Helsinki, and approved by the Institutional Ethics Committee of South Western Sydney Local Health District
(2020/ETHO01959, 8th December 2021).

Informed Consent Statement: Informed implied consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the corresponding
author due to the scope of the ethics approval. Participants have not provided consent to allow other authors to
access their personal data.

Acknowledgments: We will hereby like to acknowledge the allied health outpatient team leaders and managers
at Liverpool Hospital, Campbelltown Hospital, Bankstown Hospital and Fairfield Hospital for supporting us
with the recruitment from their outpatient group.

References

1.  Addas, A. (2023). Telepresence robots as facilitators of physical exercise during COVID-19: a feasibility and
acceptance study. Frontiers in Public Health, 11, 1277479.

2. Adepoju, O. E., Chae, M., Ojinnaka, C. O., Shetty, S., & Angelocci, T. (2022). Utilization gaps during the
COVID-19 pandemic: racial and ethnic disparities in telemedicine uptake in federally qualified health
center clinics. | Gen Intern Med, 37(5), 1191-1197.

3. Aily, J. B.,, de Noronha, M., Selistre, L. F. A., Ferrari, R. ], White, D. K., & Mattiello, S. M. (2023). Face-to-
face and telerehabilitation delivery of circuit training have similar benefits and acceptability in patients
with knee osteoarthritis: a randomised trial. ] Physiother, 69(4), 232-239.

4. Althubyani, A., Tang, C., Thomas, J., & Gupta, S. (2024). Evaluating the Use of Web-Based Technologies
for Self-Management among Arabic-Speaking Immigrants Living with Type 2 Diabetes Mellitus: A Cross-
Sectional Study in Saudi Arabia. Diabetology, 5(1), 85-95. https://www.mdpi.com/2673-4540/5/1/7

5. Australian Bureau of Statistics. (2016). Australia (No. 0 AUST). Retrieved 13th November 2017 from
http://www.censusdata.abs.gov.au/census_services/getproduct/census/2016/quickstat/036

6.  Australian Bureau of Statistics. (2021). Australian Census Data.

7. Brady, B., Saberi, G., Santalucia, Y., Gorgees, P., Nguyen, T. T., Le, H., & Sidhu, B. (2023). “Without support
CALD patients will be left behind’: A mixed-methods exploration of culturally and linguistically diverse
(CALD) client perspectives of telehealth and those of their healthcare providers. | Telemed Telecare,
1357633x231154943. https://doi.org/10.1177/1357633x231154943

8.  Caffery, L. A, Muurlink, O. T., & Taylor-Robinson, A. W. (2022). Survival of rural telehealth services post-
pandemic in Australia: A call to retain the gains in the ‘new normal’. Aust | Rural Health, 30(4), 544-549.

9. Cooper, S., Enticott, J. C., Shawyer, F., & Meadows, G. (2019). Determinants of mental illness among
humanitarian migrants: Longitudinal analysis of findings from the first three waves of a large cohort study.
Frontiers in Psychiatry, 10, 449789.

10. Dpykgraaf, S. H., Desborough, J., Sturgiss, E., Parkinson, A., Dut, G. M., & Kidd, M. (2022). Older people,
the digital divide and use of telehealth during the COVID-19 pandemic. Aust ] Gen Pract, 51(9), 721-724.



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 April 2024 d0i:10.20944/preprints202404.0416.v1

11

11. Edgar, M. C., Monsees, S., Rhebergen, J., Waring, J., Van der Star, T., Eng, J. ]., & Sakakibara, B. M. (2017).
Telerehabilitation in stroke recovery: a survey on access and willingness to use low-cost consumer
technologies. Telemedicine and e-Health, 23(5), 421-429.

12.  Gallegos-Rejas, V. M., Kelly, J. T., Lucas, K., Snoswell, C. L., Haydon, H. M., Pager, S., Smith, A. C, &
Thomas, E. E. (2023). A cross-sectional study exploring equity of access to telehealth in culturally and
linguistically diverse communities in a major health service. Aust Health Rev, 47(6), 721-728.
https://doi.org/https://doi.org/10.1071/AH23125

13. Gardiner, L., & Singh, S. (2022). Inequality in pulmonary rehabilitation-The challenges magnified by the
COVID-19 pandemic. Chronic Respiratory Disease, 19, 14799731221104098.

14. Halcomb, E.]., Ashley, C., Dennis, S., Mclnnes, S., Morgan, M., Zwar, N., & Williams, A. (2023). Telehealth
use in Australian primary healthcare during COVID-19: a cross-sectional descriptive survey. BM] Open,
13(1), e065478. https://doi.org/10.1136/bmjopen-2022-065478

15. Haynes, N., Ezekwesili, A., Nunes, K., Gumbs, E., Haynes, M., & Swain, J. (2021). “Can you see my screen?”
Addressing racial and ethnic disparities in telehealth. Current Cardiovascular Risk Reports, 15, 1-9.

16. Hirani, S. P., Rixon, L., Beynon, M., Cartwright, M., Cleanthous, S., Selva, A., Sanders, C., & Newman, S. P.
(2017). Quantifying beliefs regarding telehealth: Development of the Whole Systems Demonstrator Service
User  Technology  Acceptability = Questionnaire. |  Telemed  Telecare,  23(4),  460-469.
https://doi.org/10.1177/1357633x16649531

17. Hossain, M. A., Quaresma, R., Hasan, M. R, & Imtiaz, A. (2019). An insight into the bilateral readiness
towards telemedicine. Health and Technology, 9, 471-486.

18. Hwang, R,, Bruning, J., Morris, N. R., Mandrusiak, A., & Russell, T. (2017). Home-based telerehabilitation
is not inferior to a centre-based program in patients with chronic heart failure: a randomised trial. |
Physiother, 63(2), 101-107.

19. Khatri, R. B., & Assefa, Y. (2022). Access to health services among culturally and linguistically diverse
populations in the Australian universal health care system: issues and challenges. BMC Public Health, 22(1),
880.

20. Krzyzaniak, N., Cardona, M., Peiris, R., Michaleff, Z. A., Greenwood, H., Clark, J., Scott, A. M., & Glasziou,
P. (2023). Telerehabilitation versus face-to-face rehabilitation in the management of musculoskeletal
conditions: a systematic review and meta-analysis. Physical Therapy Reviews, 28(2), 71-87.

21. Lee, W.L, Lim, Z.], Tang, L. Y., Yahya, N. A,, Varathan, K. D., & Ludin, S. M. (2022). Patients’ Technology
Readiness and eHealth Literacy: Implications for Adoption and Deployment of eHealth in the COVID-19
Era and Beyond. CIN: Computers, Informatics, Nursing, 404), 244-250.
https://doi.org/10.1097/cin.0000000000000854

22. Lloréns, R, Noé, E., Colomer, C., & Alcaiiiz, M. (2015). Effectiveness, usability, and cost-benefit of a virtual
reality—based telerehabilitation program for balance recovery after stroke: A randomized controlled trial.
Arch Phys Med Rehabil, 96(3), 418-425. e412.

23. Lyles, C. R, Sharma, A. E,, Fields, J. D., Getachew, Y., Sarkar, U., & Zephyrin, L. (2022). Centering health
equity in telemedicine. Ann Fam Med, 20(4), 362-367.

24. Mao, A,, Tam, L., Xu, A., Osborn, K., Sheffrin, M., Gould, C., Schillinger, E., Martin, M., & Mesias, M. (2022).
Barriers to telemedicine video visits for older adults in independent living facilities: mixed methods cross-
sectional needs assessment. JMIR aging, 5(2), e34326.

25. Mariscal, J., Mayne, G., Aneja, U., & Sorgner, A. (2019). Bridging the Gender Digital Gap. Economics, 13(1).
https://doi.org/doi:10.5018/economics-ejournal.ja.2019-9

26. Montayre, J.,, Montayre, J., & Thaggard, S. (2018). Culturally and linguistically diverse older adults and
mainstream long-term care facilities: integrative review of views and experiences. Research in Gerontological
Nursing, 11(5), 265-276.

27.  NSW Government. (2019). South Western Sydney District Data Profile. New South Wales

28. Pham, Q., El-Dassouki, N., Lohani, R., Jebanesan, A., & Young, K. (2022). The future of virtual care for older
ethnic adults beyond the COVID-19 pandemic. ] Med Internet Res, 24(1), €29876.

29. Pham, T. T. L., Berecki-Gisolf, J., Clapperton, A., O'Brien, K. S., Liu, S., & Gibson, K. (2021). Definitions of
culturally and linguistically diverse (CALD): a literature review of epidemiological research in Australia.
Int ] Environ Health, 18(2), 737.

30. Proietti, T., Nuckols, K., Grupper, J., de Lucena, D. S., Inirio, B., Porazinski, K., Wagner, D., Cole, T., Glover,
C., & Mendelowitz, S. (2024). Combining soft robotics and telerehabilitation for improving motor function
after stroke. Wearable Technologies, 5, el.

31. Ramli, N. N. N,, Bahrin, A. F. K. B. K,, Ainulhakim, A. P. S., & Selvan, D. (2024). Exploring the Awareness,
Perception, Acceptability and Confidence Level Towards Telerehabilitation among Stroke Patients’
Caregivers in the Federal Territory of Malaysia. Borneo Journal of Medical Sciences (BJMS), 18(1), 3-14.

32. Richmond, T., Peterson, C., Cason, ]., Billings, M., Terrell, E. A., Lee, A. C. W., Towey, M., Parmanto, B.,
Saptono, A., & Cohn, E. R. (2017). American Telemedicine Association’s principles for delivering
telerehabilitation services. Int | Telerehabilitation, 9(2), 63.



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 April 2024 d0i:10.20944/preprints202404.0416.v1

12

33. Saddik, B., & Al-Dulaijan, N. (2015). Diabetic patients” willingness to use tele-technology to manage their
disease - A descriptive study. Online | Public Health Inform, 7(2), e214. https://doi.org/10.5210/0jphi.v7i2.6011

34. Saiyed, M., Hill, A. J., Russell, T. G., Theodoros, D. G., & Scuffham, P. (2022). Cost analysis of home
telerehabilitation for speech treatment in people with Parkinson’s disease. | Telemed Telecare, 28(7), 524-529.

35. Schifeling, C. H., Shanbhag, P., Johnson, A., Atwater, R. C., Koljack, C., Parnes, B. L., Vejar, M. M., Farro, S.
A., Phimphasone-Brady, P., & Lum, H. D. (2020). Disparities in video and telephone visits among older
adults during the COVID-19 pandemic: cross-sectional analysis. JMIR Aging, 3(2), e23176.

36. Seebacher, B., Geimer, C., Neu, J., Schwarz, M., & Diermayr, G. (2024). Identifying central elements of the
therapeutic alliance in the setting of telerehabilitation: A qualitative study. PLoS One, 19(3), €0299909.
https://doi.org/10.1371/journal.pone.0299909

37. Seidman, Z., McNamara, R., Wootton, S., Leung, R., Spencer, L., Dale, M., Dennis, S., & McKeough, Z.
(2017). People attending pulmonary rehabilitation demonstrate a substantial engagement with technology
and willingness to use telerehabilitation: a survey. ] Physiother, 63(3), 175-181.
https://doi.org/10.1016/j.jphys.2017.05.010

38. Seidman, Z., McNamara, R., Wootton, S., Leung, R., Spencer, L., Dale, M., Dennis, S., & McKeough, Z.
(2017). People attending pulmonary rehabilitation demonstrate a substantial engagement with technology
and willingness to use telerehabilitation: a survey. | Physiother, 63(3), 175-181.

39. Sieck, C.J., Sheon, A., Ancker, J. S., Castek, J., Callahan, B., & Siefer, A. (2021). Digital inclusion as a social
determinant of health. NP] Digit Med, 4(1), 52. https://doi.org/10.1038/s41746-021-00413-8

40. Tang, C.Y., Lavercombe, M., Southcott, A. M., Taylor, N. F., & Blackstock, F. C. (2022). Access to pulmonary
rehabilitation for people from culturally and linguistically diverse communities: a cohort study. Health Soc
Care Community, 30(6), e4133-e4143.

41. Tenforde, A. S., Zafonte, R., Hefner, J., Iaccarino, M. A,, Silver, J., & Paganoni, S. (2020). Evidence-based
physiatry: efficacy of home-based telerehabilitation versus in-clinic therapy for adults after stroke. Am |
Phys Med Rehabil, 99(8), 764-765.

42. Thomas, ]., Barraket, J., Parkinson, S., Wilson, C., Holcombe-James, 1., Kennedy, J., Mannell, K., & Brydon,
A. (2021). Australian Digital Inclusion Index

43. van Houwelingen, C. T., Ettema, R. G., Antonietti, M. G., & Kort, H. S. (2018). Understanding Older
People’s Readiness for Receiving Telehealth: Mixed-Method Study. JMIR, 20(4), el23.
https://doi.org/10.2196/jmir.8407

44. Vasilopoulou, M., Papaioannou, A. I, Kaltsakas, G., Louvaris, Z., Chynkiamis, N., Spetsioti, S., Kortianou,
E. Genimata, S. A., Palamidas, A., & Kostikas, K. (2017). Home-based maintenance tele-rehabilitation
reduces the risk for acute exacerbations of COPD, hospitalisations and emergency department visits. Eur
Respir ], 49(5).

45.  Whitehead, L., Talevski, J., Fatehi, F., & Beauchamp, A. (2023). Barriers to and Facilitators of Digital Health
Among Culturally and Linguistically Diverse Populations: Qualitative Systematic Review. JMIR, 25, e42719.
https://doi.org/10.2196/42719

46. Wicks, M., Dennett, A. M., & Peiris, C. L. (2023). Physiotherapist-led, exercise-based telerehabilitation for
older adults improves patient and health service outcomes: a systematic review and meta-analysis. Age and
Ageing, 52(11), afad207.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.



