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Abstract

Background: Following the coronavirus disease 2019 (COVID-19) outbreak, there were considerable changes in healthcare delivery
worldwide. A shift to remote healthcare delivery modalities was necessary due to the lockdown and related social distance
requirements. However, the current and future use of telehealth will rapidly increase.
Objectives: This study aimed to evaluate the use, attitude and willingness, experience and confidence, and barriers to delivering
healthcare via telehealth services among physical therapists (PTs) in Saudi Arabia.
Methods: A cross-sectional questionnaire was distributed to PTs. The questionnaire included items on demographic data, telehealth
uses, experience and confidence, and attitudes and expectations. Descriptive statistics were used for the participants’ demographic
data and responses.
Results: A total of 372 participants with an average age of 29 ± 5.5 years were enrolled in the study. Only 143 participants (38.4%)
provided telehealth services, and the majority (n = 121; 84.6%) used telehealth during the COVID-19 pandemic. Overall, the majority of
the PTs had not received training in telehealth (n = 231; 62.1%). The most commonly rated platform used in telehealth for consultation
was Zoom (38.1%). The participants (n = 224; 60.2%) believe that telehealth is an important and useful tool in physical therapy practice.
Furthermore, the PTs showed a desire to learn more about telehealth practices (n = 266; 71.5%). They confirmed that they would like
to use telehealth in the future (n = 211; 56.7%).
Conclusions: The PTs showed a good experience with and use of telehealth. However, there is a need for training courses in
this regard. These positive findings make telehealth practice feasible and acceptable in healthcare services in physical therapy
interventions.
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1. Background

There were substantial changes in healthcare
delivery worldwide following the coronavirus disease
2019 (COVID-19) outbreak (1, 2). Due to the lockdown
and attendant social distancing requirements, there
was a need for a shift to remote models of healthcare
delivery (2). Several terminologies have been used
interchangeably to describe electronic communication
for healthcare delivery remotely (e.g., telehealth,
telemedicine, telerehabilitation, and digital practice)
(3). In physical therapy practice, the American Physical
Therapy Association (APTA) defines telehealth as the use
of electronic communication to provide and deliver
health-related information and healthcare services,
including, but not limited to, physical therapy-related

content and services over large and small distances.
Telehealth encompasses a variety of healthcare and
health promotion activities, including, but not limited
to, education, advice, reminders, interventions, and
monitoring of interventions (4).

During the COVID-19 pandemic, due to unexpected
circumstances, such as lockdown and social distance
requirements, the Ministry of Health in Saudi Arabia
advised all healthcare organizations to provide
long-distance care via telehealth programs. Physical
therapists (PTs) in Saudi Arabia possess good levels of
knowledge, positive attitudes, and appropriate practices
regarding COVID-19 (5). This issue suggests that PTs
in Saudi Arabia are well-informed about the disease,
its transmission, and the recommended protocols for
preventing its spread. However, worldwide training
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programs for telehealth services are inadequate, especially
for paramedical staff.

Many PTs lack knowledge, experience (6), confidence
(7), and training (8, 9) in providing healthcare via
telehealth modes, which might ultimately impact patient
care. The APTA acknowledged the difficulties of providing
healthcare via telehealth for PTs. As a result, in April 2021,
the APTA launched a telehealth course series to address the
knowledge gap in providing telehealth services among PTs.
Furthermore, the Saudi Health Council, in collaboration
with the Saudi Commission for Health Specialties (SCFHS),
provided all healthcare practitioners with a general, short,
interactive medical education resource for telehealth
services. However, it is important for organizations to
invest in comprehensive training programs to ensure
the successful implementation and delivery of telehealth
services.

Recently, several studies have shown the effectiveness
of telehealth in neurological and other populations in
physical therapy practice (1-3, 6, 10). Recent evidence
suggests that telehealth might be a more cost-effective
option for delivering healthcare in comparison to
traditional face-to-face interventions (11-13). These findings
suggest that telehealth has the potential to improve access
to physical therapy services and reduce healthcare costs,
particularly in underserved or remote areas. As a result,
the utilization of telehealth will rapidly increase today
and in the future. Therefore, PTs should be prepared and
confident when incorporating telehealth into their care
plans.

2. Objectives

This study aimed to evaluate the use, attitude and
willingness, experience and confidence, and barriers to
delivering healthcare via telehealth services among PTs in
Saudi Arabia.

3. Methods

3.1. Study Design

This open online cross-sectional survey was approved
by the Institutional Review Board of the Ministry of
Health in Buraidah, Saudi Arabia (1443-1167692). Before
beginning the survey, all the respondents gave their
informed consent.

3.2. Participants

A cross-sectional survey was conducted online between
December 2021 and May 2022 with PTs who had an active PT
license and were working in Saudi Arabia at the time using
convenience sampling. The sample size was calculated
based on the Yamane formula as follows (14):

n =
N

1 + N [e]2

Where n is the sample size, N is the population size
(5500 PTs) (15), and e is the level of precision (0.05).
Therefore, 372 participants were required to be recruited
for the study. The PTs were contacted through e-mail
and social media (e.g., Twitter, Telegram, and WhatsApp).
The e-mail IDs of PTs already exist as a database in Excel
files. A questionnaire was sent through private messages
to potential participants on Twitter, PT groups, Telegram,
and WhatsApp. The PTs were informed that no identifiable
information would be published or released, and their
participation was voluntary. All the participants received a
similar broadcast message that included the time required
to complete the survey (10 minutes), the purpose of the
study, and a hyperlink that directed them to the survey.

3.3. Tools and Measures

After reviewing the relevant literature, a self-developed
questionnaire was designed and evaluated for face and
content validity (16, 17). The questionnaire was sent to
two experts to evaluate content validity. In addition, the
survey was tested on a sample of PTs (n = 7) to evaluate its
structure, language, and usability. Therefore, some items
were slightly edited. The questionnaire aims to gather
comprehensive data on demographics with 14 items to
assess the use, attitude and willingness, experience and
confidence, and barriers to the integration of telehealth
into physical therapy practice. The responses to the
items could be classified as open questions, closed-ended
questions, Likert-scale questions, or multiple answers with
self-nomination.

3.4. Statistical Analysis

Only the responses of the eligible participants who
completed the survey and clicked submit on the last
page were analyzed. The data were analyzed using
SPSS software (version 19; SPSS, Inc., Chicago, Illinois,
USA). Descriptive demographic information, attitude and
willingness, experience and confidence, and barriers were
summarized using mean, standard deviation, count (n),
and percentage (%). The chi-square test was used to
assess the relationship between categorical variables. The
odds ratio (OR) was used to express the effect of this
relationship. Correlation (Spearman’s rho) was used to
measure the relationship between ordinal variables. The
size effect was considered small (± 0.1), medium (± 0.3),
and large (± 0.5). The levelαwas set at 0.05 for all statistical
analyses.
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4. Results

4.1. Survey Response

Of the 1261 potential participants who received the
survey, 401 completed it. Of the 401 participants, 29 cases
were excluded because they did not meet the eligibility
criteria (not a PT licensed by the SCFHS [n = 7], not currently
in practice [n = 18], and not in Saudi Arabia [n = 4]).
Therefore, a total of 372 participants were included in the
analysis. The response rate was 31.8%. The respondent PTs
were from 35 cities in all regions of Saudi Arabia. Figure
1 shows the flowchart of the participants throughout the
study.

4.2. Participant Characteristics

The mean age of the participants was 29 ± 5.5 years.
More than half (53%) of the participants were female. Most
study subjects had a clinical experience mean score of 4.4
± 5.1 years, with the majority (73.9%) holding a bachelor’s
degree in physical therapy. The predominant clinical focus
was on the musculoskeletal system (29.3%). Table 1 shows
detailed demographic information.

4.3. Uses, Attitudes and Willingness, Experience, and
Confidence in the Implementation of Care via Telehealth

Of the 372 participants, 143 cases (38.4%) offered
telehealth consultations to an average of 23.36 ± 45.15
patients. The majority of patients (n = 121; 84.6%) used
telehealth consultations during the COVID-19 pandemic.
The most commonly rated platforms used in telehealth
for consultation were Zoom (38.1%), FaceTime (19.1%), and
Anat (11.9%). A total of 73 patients (51%) intended to
continue using telehealth in the future. The majority of
the participants had a moderate level of experience with
using telehealth (n = 64; 44.8%). Moreover, 59.5% of the
participants (n = 85) reported that using telehealth was
effective for patient outcomes. Additionally, 54.5% of the
participants (n = 78) were satisfied with the experience
of using telehealth, and 57.4% (n = 82) received positive
feedback from their patients regarding telehealth.

Overall, more than half (n = 231; 62.1%) of the PTs
had not received training in telehealth. About 44.1% of
the participants (n = 164) reported that their department
was not equipped with the necessary tools for telehealth
consultation. The participants (n = 224; 60.2%) believe
telehealth is an important and useful tool in physical
therapy practice. Furthermore, the PTs showed a desire
to learn more about telehealth practices (n = 266; 71.5%).
In general, 51% of the PTs (n = 190) were confident about
using telehealth for healthcare delivery. Table 2 shows
details on the use, attitudes and willingness, experience,
and confidence in the implementation of telehealth.

4.4. Barriers and Challenging Factors in Implementing
Telehealth

“Patient beliefs or preferences in in-person care or
face-to-face care” was the most rated barrier, with 247
rates (66.4%). Other barriers included the inability to
evaluate and diagnose patients (58.6%), patient inability
to use technology (44.9%), and technical limitations (e.g.,
infrastructure, Wi-Fi, or lack of signal strength) (43.5%).
Table 3 shows a list of the barriers and challenging factors.

Furthermore, the analysis showed that gender (X2 [1]
= 7.38; P = 0.007) had a significant effect on delivering
healthcare via telehealth. The OR of patient satisfaction
was 1.79 times higher when males were provided with
telehealth services as compared to females. Additionally,
there was a significant correlation between patient
satisfaction and departmental preparation (P < 0.001).
The size effect of this association was medium (r = 0.32).

5. Discussion

This study aimed to evaluate the use, attitudes,
willingness, experience, confidence, and barriers to
delivering healthcare via telehealth services among PTs
in Saudi Arabia. The study results showed that most PTs
(61.6%; 229/372) did not use telehealth, while 38.4% (143/372)
did. This finding indicated that most PTs did not adopt
telehealth during the pandemic, which could be due to a
lack of training. However, there was an extraordinary shift
toward using telehealth services from 15.4% (22/143) before
the COVID-19 pandemic to 84.6% (121/143) after the onset of
the COVID-19 pandemic.

The gender disparity in telehealth provision by PTs,
with male PTs providing telehealth services 1.79 times more
than female PTs, might be related to potential barriers or
biases impacting female PTs’ ability to provide telehealth
services. Prior interviews identified cultural and social
barriers to telehealth, including gender issues that might
prevent female PTs from attending virtual sessions in
the presence of male caregivers (18). Therefore, further
investigations are needed to identify and address these
barriers to ensure equitable access to telehealth services
for all patients, regardless of gender.

The current study experience is consistent with recent
evidence on telehealth practices in physical therapy.
Malliaras et al. (16) reported that two-thirds of clinicians
did not use telehealth; nevertheless, a previous study
reported that before the COVID pandemic, telehealth
usage was reported by only 48.96% of the participants.
However, during the outbreak, the usage rate significantly
increased to 64.06% (19). Moreover, several studies have
reported that PTs lack knowledge due to insufficient
training in telehealth (16-18). Bennell et al. (17) and
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Table 1. Descriptive Characteristics of Physical Therapists a

Characteristics Values (N = 372)

Age (y) 29 ± 5.5

Gender

Male 175 (47)

Female 197 (53)

Nationality

Saudi 362 (97.3)

Non-Saudi 10 (2.7)

Year of experience 4.4 ± 5.1

Highest level of education completed

PT 275 (73.9)

DPT 28 (7.5)

MPT 60 (16.1)

PhD 9 (2.4)

Clinical focus

Musculoskeletal system 278 (29.3)

Neurology 182 (19.2)

Pediatrics 129 (13.6)

Cardiopulmonary diseases 36 (3.8)

Geriatrics 93 (9.8)

Sports injury 54 (16.2)

Woman health 33 (3.5)

Oncology 20 (2.1)

General PT 23 (2.5)

Healthcare setting

Inpatient care 157 (26.7)

Outpatient care 287 (48.7)

Rehabilitation/Subacute rehabilitation 117 (19.9)

Wellness/Prevention/Fitness 28 (4.8)

Area of work

Private hospital 104 (28)

Public hospital 90 (24.2)

Preferred not to say 178 (47.8)

Living region

Central 177 (48)

Western 79 (21)

Southern 53 (14)

Northern 43 (12)

Eastern 20 (5)

Abbreviations: SD, standard deviation; PT, physical therapist; DPT, doctor of physical therapy; MPT, master of physical therapy.
a Values are presented as No. (%) or mean ± SD.
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Physical therapist refused 

to participate (n = 860) 

 

Physical therapists contacted to participate in this 

study (n = 1261) 

Physical therapists agreed to participate in this 

study (n = 401) 

The use, attitude and willingness, experience and 

confidence, and barriers in delivering health care 

via telehealth questionnaire administered 

Physical therapists were included in the analysis 

(n = 372) 

Twenty nine participants were excluded due to:  

- Not a physical therapist licensed 

from SCHS (n = 7)  

- Not currently in practice (n = 18) 

- Not in Saudi Arabia (n = 4) 

Statistical analysis – descriptive analysis, inferential, chi-square 

test, (Spearman’s rho), significance level set P < 0.05.  

Figure 1. Flowchart of participants throughout study

Malliaras et al. (16) reported that only 15% and 21% of PTs in
their studies had been trained in telehealth, respectively.

The present study showed that 62.1% of the PTs did
not receive training in telehealth, which could be a
contributing factor to why 61.6% of PTs did not utilize this
method for delivering services through telehealth. This
finding highlights the need for increased education and
training opportunities for PTs and patients to effectively
utilize telehealth in their practice and improve patient
outcomes (18). The focus on delivering care via telehealth
came with the COVID-19 pandemic and restrictions on
mobility due to the lockdown, which made it difficult to
arrange courses for training. Therefore, it is recommended
to arrange training courses or programs in telehealth

for PTs after the pandemic subsides. These programs
could also be included in the curricula of undergraduate
and postgraduate schools to provide telehealth services
beyond the pandemic.

Additionally, more than half (54.5%) of the PTs
expressed positive satisfaction with delivering care via
telehealth. Moreover, 56.7% of the PTs were planning
to continue using telehealth services in the future.
Consistent with Bennell et al.’s study results (17), PTs
had moderate to high (7.1 out of 10) positive satisfaction
with delivering care via telehealth, and 81% of PTs intend
to continue using telehealth in the future. A previous
study reported that the majority of PTs were willing
to use telerehabilitation for practicing physiotherapy
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Table 3. Barriers and Challenging Factors in the Implementation of Care Via Telehealth a

Barriers to Telehealth Values

Inadequate physical therapist knowledge, experience, and confidence in telehealth service 120 (32.3)

Patient beliefs or preferences in in-person care or face-to-face care 247 (66.4)

Technical limitations (e.g., infrastructure, Wi-Fi, and signal strength) 162 (43.5)

Inability to evaluate and diagnose patients 218 (58.6)

Inability to use technology from the patient side 167 (44.9)

Safety concerns (e.g., falls) 90 (24.2)

Lack of reimbursement 46 (12.4)

a Values are presented as No. (%).

at a distance, had positive perceptions toward using
video calls with patients or colleagues, and agreed that
telerehabilitation systems could be integrated with
existing conventional systems (18). Therefore, the initial
evidence suggests that PTs can adopt telehealth practices
if they have adequate training.

The PTs in this study rated their patient satisfaction
with telehealth at a total positive rate of 57.4%. However,
some PTs mentioned that patients had had at least one
in-person visit for the same problem. This finding suggests
that at least one visit should be in the clinic to perform the
necessary assessments and examinations and to alleviate
the patient’s concern about face-to-face intervention. The
present study’s findings are similar to those of other
studies that reported the overall satisfaction of PTs and
patients (16, 18, 20-23). This satisfaction might come from
the flexibility of schedules, less waiting time for treatment,
lower cost of care, and easy access to technologies, such
as smartphones (11, 12), in addition to successful outcomes
(24-27).

The PTs identified some barriers and challenges in
delivering care via telehealth with negative consequences
for telehealth services in the future. Patient perceptions or
preferences in in-person care and the inability to evaluate
and diagnose patients were the two most commonly rated
barriers. For both factors, a lack of physical contact
also has a negative impact on patients and PTs (18). The
lack of physical contact, lack of rapport, and patient
trust have been identified as barriers to telehealth (8, 28).
As a result, a hybrid approach that combines in-person
and telehealth care is recommended (18). Therefore, at
least one visit, probably the first, will be in person for
examination and assessment, and the last visit will be
for discharge. Miller et al. (22) demonstrated that PTs’
satisfaction with telehealth practices could be highest
with a combination of face-to-face and telehealth sessions.
Cottrell and Russell (10) reported that telehealth is mostly
appropriate for observational assessments, such as pain,
swelling, and balance, but not for those assessments that

require physical contact, such as some special tests. In this
situation, one or two in-person visits could help alleviate
these barriers.

Technological issues were also identified as barriers
to telehealth in this study and other studies (29, 30).
Both PTs and patients were relatively inexperienced in
telehealth practice. Probably, with training, more practice,
and further experience, these technical issues will be
reduced. Moreover, designing a telehealth application or
software (a telehealth toolkit) for physical therapy might
be helpful. Anat and Sehhaty are applications launched
recently by the Ministry of Health after COVID-19. Anat is
a telemedicine application that allows patients to consult
with healthcare providers remotely. Nevertheless, Sehhaty
is a health services application that provides various
healthcare services, such as booking appointments and
having access to medical records. However, PTs in this
study mostly used the Zoom platform, which was not
designed for physical therapy telehealth practice.

Unequipped departments and a lack of infrastructure
for telehealth services are also known as barriers to
telehealth services in this study and other studies (16-18,
29). In this study, only 36% of the therapists were satisfied
with the department’s infrastructure and preparation
for telehealth services. Telehealth services require an
appropriate environment and room setup, such as a quiet
room, good camera angles, lighting, a good working space,
computers, and strong Wi-Fi signals. Addressing the
aforementioned gaps in telehealth practices will increase
the effectiveness and feasibility of telehealth services. In
particular, in this study, patient satisfaction was positively
associated with department preparation.

Contrary to other studies’ results, a lack of
reimbursement was rated as the lowest barrier to
telehealth services at 4.4%. In Saudi Arabia, patients
who visit public hospitals for treatment are not charged
fees. Additionally, all public hospitals do not require
insurance for treatment. Despite untrained therapists,
technological barriers, and the inability to evaluate and
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diagnose patients, 59.5% of the PTs in this study believed
that telehealth was effective for their patients’ outcomes,
60.2% believed that telehealth is an important and useful
tool in physical therapy, and 51% felt confident using
telehealth to treat their patients. Similarly, several studies
reported that telehealth is an effective intervention in
physical therapy, or even better than in-person care
(17), for musculoskeletal conditions (31), neurological
conditions (24, 32), joint surgery rehabilitation (33), and
cardiac rehabilitation (34). Nevertheless, Malliaras et al.
(16) reported that only 42% of the participants agreed that
telehealth was as effective as face-to-face care. Importantly,
a systematic review study showed high patient satisfaction
and effective clinical outcomes for musculoskeletal
pain conditions in favor of telerehabilitation (25). The
aforementioned findings suggest that patient perceptions
of telehealth might vary depending on the specific health
condition being treated. It is important for healthcare
providers to consider patient preferences and needs when
deciding whether to use telehealth or face-to-face care.

This study has some limitations. Firstly, the survey was
an open online survey that might have included duplicate
submissions. This is despite the statement that the authors
issued (i.e., “Please submit only once”). Secondly, only
one-third of the participants had telehealth experience
necessitating exercising caution when generalizing the
results to telehealth practice in physical therapy. However,
this study has provided insights into the perceptions
of PTs about practicing telehealth during the COVID-19
pandemic. Thirdly, this study did not assess the patients’
perceptions of telehealth practices. It is recommended
that future studies focus on patients’ and therapists’
experiences with telehealth services.

5.1. Conclusions

In conclusion, this study showed that PTs had a trend
toward positive experience, effectiveness, and confidence
in telehealth. These positive findings make telehealth
practice feasible and acceptable in healthcare services for
physical therapy interventions. However, some physical
and technological barriers need to be addressed to
improve the services. Further research can shed light on
the types of interventions best supported by telehealth,
timing, and delivery methodology. Further studies would
also highlight the patient profile best suited to this
mode of delivery and best practices for integration with
face-to-face contact.

Footnotes

Authors’ Contribution: S. A. conceived and designed
the evaluation, participated in the design, performed the
statistical analyses, and drafted the manuscript. S. A.

re-evaluated the clinical data and revised the manuscript.
Finally, S. A. read and approved the final manuscript.

Conflict of Interests: The authors declare no conflict of
interests.

Data Reproducibility: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication. The data are
not publicly available due to privacy and ethical concerns
regarding the sensitive nature of the information collected
from the study participants.

Ethical Approval: This study was conducted according to
the guidelines of the Declaration of Helsinki and approved
by the Institutional Review Board (or Ethics Committee)
of the Ministry of Health (protocol code: 1443-1167692;
approval date: January 31, 2022).

Funding/Support: The current study received no
funding.

Informed Consent: Before beginning the survey, all the
respondents gave their informed consent.

References

1. Signal N, Martin T, Leys A, Maloney R, Bright F. Implementation
of telerehabilitation in response to COVID-19: Lessons learnt from
neurorehabilitation clinical practice and education. N Z J Physiother.
2023;48(3):117–26. https://doi.org/10.15619/nzjp/48.3.03.

2. Doraiswamy S, Abraham A, Mamtani R, Cheema S. Use of telehealth
during the COVID-19 pandemic: Scoping review. J Med Internet Res.
2020;22(12). e24087. [PubMed ID: 33147166]. [PubMed Central ID:
PMC7710390]. https://doi.org/10.2196/24087.

3. Shaw DK. Overview of telehealth and its application to
cardiopulmonary physical therapy. Cardiopulm Phys Ther J.
2009;20(2):13–8. [PubMed ID: 20467533]. [PubMed Central ID:
PMC2845264].

4. Lee ACW, Harada ND. Telerehabilitation as a means of
health-care delivery. Telerehabilitation. 2013. p. 79–89.
https://doi.org/10.1007/978-1-4471-4198-3_6.

5. Alshahrani A, Gautam AP, Asiri F, Ahmad I, Alshahrani MS, Reddy RS,
et al. Knowledge, Attitude, and Practice among Physical Therapists
toward COVID-19 in the Kingdom of Saudi Arabia-A Cross-Sectional
Study. Healthcare (Basel). 2022;10(1). [PubMed ID: 35052269]. [PubMed
Central ID: PMC8775622]. https://doi.org/10.3390/healthcare10010105.

6. Cottrell MA, Hill AJ, O’Leary SP, Raymer ME, Russell TG. Service
provider perceptions of telerehabilitation as an additional
service delivery option within an Australian neurosurgical
and orthopaedic physiotherapy screening clinic: A qualitative
study. Musculoskelet Sci Pract. 2017;32:7–16. [PubMed ID: 28787636].
https://doi.org/10.1016/j.msksp.2017.07.008.

7. Cottrell MA, Hill AJ, O’Leary SP, Raymer ME, Russell TG. Clinicians’
perspectives of a novel home-based multidisciplinary telehealth
service for patients with chronic spinal pain. Int J Telerehabil.
2018;10(2):81–8. [PubMed ID: 30588279]. [PubMed Central ID:
PMC6296799]. https://doi.org/10.5195/ijt.2018.6249.

8. Lee AC, Davenport TE, Randall K. Telehealth physical therapy in
musculoskeletal practice. J Orthop Sports Phys Ther. 2018;48(10):736–9.
[PubMed ID: 30270782]. https://doi.org/10.2519/jospt.2018.0613.

9. World Confederation for Physical Therapy; International Network of
Physiotherapy Regulatory Authorities. Report of the WCPT/INPTRA
digital physical therapy practice task force. World Confed. Phys Ther.
2020;2020:1–24.

Middle East J Rehabil Health Stud. 2023; 10(4):e136327. 7

https://doi.org/10.15619/nzjp/48.3.03
http://www.ncbi.nlm.nih.gov/pubmed/33147166
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7710390
https://doi.org/10.2196/24087
http://www.ncbi.nlm.nih.gov/pubmed/20467533
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2845264
https://doi.org/10.1007/978-1-4471-4198-3_6
http://www.ncbi.nlm.nih.gov/pubmed/35052269
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8775622
https://doi.org/10.3390/healthcare10010105
http://www.ncbi.nlm.nih.gov/pubmed/28787636
https://doi.org/10.1016/j.msksp.2017.07.008
http://www.ncbi.nlm.nih.gov/pubmed/30588279
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6296799
https://doi.org/10.5195/ijt.2018.6249
http://www.ncbi.nlm.nih.gov/pubmed/30270782
https://doi.org/10.2519/jospt.2018.0613


Almutairi S

10. Cottrell MA, Russell TG. Telehealth for musculoskeletal
physiotherapy. Musculoskelet Sci Pract. 2020;48:102193.
[PubMed ID: 32560876]. [PubMed Central ID: PMC7261082].
https://doi.org/10.1016/j.msksp.2020.102193.

11. Caughlin S, Mehta S, Corriveau H, Eng JJ, Eskes G, Kairy D, et al.
Implementing telerehabilitation after stroke: Lessons learned from
canadian trials. Telemed J E Health. 2020;26(6):710–9. [PubMed ID:
31633454]. https://doi.org/10.1089/tmj.2019.0097.

12. Housley SN, Garlow AR, Ducote K, Howard A, Thomas T, Wu D, et al.
Increasing access to cost effective home-based rehabilitation for rural
veteran stroke survivors. Austin J Cerebrovasc Dis Stroke. 2016;3(2):1–11.
[PubMed ID: 28018979]. [PubMed Central ID: PMC5175468].

13. Llorens R, Noe E, Colomer C, Alcaniz M. 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. 2015;96(3):418–425 e2. [PubMed ID: 25448245].
https://doi.org/10.1016/j.apmr.2014.10.019.

14. Yamane T. Statistics: an introductory analysis, 2nd edn, Harper and Row,
New York. 2nd ed. New York: Harper and Row; 1967.

15. Saudi Physical Therapy Association. World Physiotherapy. 2021. 2022.
Available from: https://world.physio/membership/saudi-arabia.

16. Malliaras P, Merolli M, Williams CM, Caneiro JP, Haines T, Barton
C. ’It’s not hands-on therapy, so it’s very limited’: Telehealth
use and views among allied health clinicians during the
coronavirus pandemic. Musculoskelet Sci Pract. 2021;52:102340.
[PubMed ID: 33571900]. [PubMed Central ID: PMC7862900].
https://doi.org/10.1016/j.msksp.2021.102340.

17. Bennell KL, Lawford BJ, Metcalf B, Mackenzie D, Russell T,
van den Berg M, et al. Physiotherapists and patients report
positive experiences overall with telehealth during the COVID-19
pandemic: A mixed-methods study. J Physiother. 2021;67(3):201–9.
[PubMed ID: 34147399]. [PubMed Central ID: PMC8188301].
https://doi.org/10.1016/j.jphys.2021.06.009.

18. Albahrouh SI, Buabbas AJ. Physiotherapists’ perceptions of and
willingness to use telerehabilitation in Kuwait during the
COVID-19 pandemic. BMC Med Inform Decis Mak. 2021;21(1):122.
[PubMed ID: 33832473]. [PubMed Central ID: PMC8028577].
https://doi.org/10.1186/s12911-021-01478-x.

19. Arzani P, Khalkhali Zavieh M, Khademi Kalantari K, Azadi F, Naim P.
Tele-physiotherapy in iran: Perceived challenges by physiotherapists
to its implementation in COVID19 outbreak. Med J Islam Repub Iran.
2022;36:17. [PubMed ID: 35999921]. [PubMed Central ID: PMC9386775].
https://doi.org/10.47176/mjiri.36.17.

20. Assenza C, Catania H, Antenore C, Gobbetti T, Gentili P, Paolucci
S, et al. Continuity of care during covid-19 lockdown: A survey on
stakeholders’ experience with telerehabilitation. Front Neurol.
2020;11:617276. [PubMed ID: 33519697]. [PubMed Central ID:
PMC7838679]. https://doi.org/10.3389/fneur.2020.617276.

21. Tenforde AS, Borgstrom H, Polich G, Steere H, Davis IS, Cotton
K, et al. Outpatient physical, occupational, and speech therapy
synchronous telemedicine: A survey study of patient satisfaction
with virtual visits during the COVID-19 pandemic. Am J Phys Med
Rehabil. 2020;99(11):977–81. [PubMed ID: 32804713]. [PubMed Central
ID: PMC7526401]. https://doi.org/10.1097/PHM.0000000000001571.

22. Miller MJ, Pak SS, Keller DR, Barnes DE. Evaluation of pragmatic
telehealth physical therapy implementation during the COVID-19
pandemic. Phys Ther. 2021;101(1). [PubMed ID: 33284318]. [PubMed
Central ID: PMC7665714]. https://doi.org/10.1093/ptj/pzaa193.

23. Lee AC, Billings M. Telehealth implementation in a skilled

nursing facility: Case report for physical therapist practice in
Washington. Phys Ther. 2016;96(2):252–9. [PubMed ID: 26658151].
https://doi.org/10.2522/ptj.20150079.

24. Cramer SC, Dodakian L, Le V, See J, Augsburger R, McKenzie A, et
al. Efficacy of home-based telerehabilitation vs in-clinic therapy
for adults after stroke: A randomized clinical trial. JAMA Neurol.
2019;76(9):1079–87. [PubMed ID: 31233135]. [PubMed Central ID:
PMC6593624]. https://doi.org/10.1001/jamaneurol.2019.1604.

25. Cottrell MA, Galea OA, O’Leary SP, Hill AJ, Russell TG. Real-time
telerehabilitation for the treatment of musculoskeletal conditions
is effective and comparable to standard practice: A systematic
review and meta-analysis. Clin Rehabil. 2017;31(5):625–38. [PubMed ID:
27141087]. https://doi.org/10.1177/0269215516645148.

26. Dar G, Marx Y, Ioffe E, Kodesh E. The effectiveness of a multimedia
messaging service reminder system in the management of
knee osteoarthritis: A pilot study. Int J Clin Med. 2014;5(9):483–9.
https://doi.org/10.4236/ijcm.2014.59067.

27. Tousignant M, Moffet H, Boissy P, Corriveau H, Cabana F, Marquis
F. A randomized controlled trial of home telerehabilitation for
post-knee arthroplasty. J Telemed Telecare. 2011;17(4):195–8. [PubMed ID:
21398389]. https://doi.org/10.1258/jtt.2010.100602.

28. Vassilev I, Rowsell A, Pope C, Kennedy A, O’Cathain A, Salisbury C, et
al. Assessing the implementability of telehealth interventions for
self-management support: a realist review. Implement Sci. 2015;10:59.
[PubMed ID: 25906822]. [PubMed Central ID: PMC4424965].
https://doi.org/10.1186/s13012-015-0238-9.

29. Fernandes LG, Devan H, Fioratti I, Kamper SJ, Williams
CM, Saragiotto BT. At my own pace, space, and place: A
systematic review of qualitative studies of enablers and
barriers to telehealth interventions for people with chronic
pain. Pain. 2022;163(2):e165–81. [PubMed ID: 34433776].
https://doi.org/10.1097/j.pain.0000000000002364.

30. Arzani P, Khalkhali Zavieh M, Khademi-Kalantari K, Akbarzadeh
Baghban A. Opportunities and barriers for telerehabilitation
during Coronavirus outbreak. Med J Islam Repub Iran. 2021;35:100.
[PubMed ID: 34956946]. [PubMed Central ID: PMC8683792].
https://doi.org/10.47176/mjiri.35.100.

31. Grona SL, Bath B, Busch A, Rotter T, Trask C, Harrison E.
Use of videoconferencing for physical therapy in people
with musculoskeletal conditions: A systematic review. J
Telemed Telecare. 2018;24(5):341–55. [PubMed ID: 28403669].
https://doi.org/10.1177/1357633X17700781.

32. Rimmer JH, Thirumalai M, Young HJ, Pekmezi D, Tracy T, Riser
E, et al. Rationale and design of the tele-exercise and multiple
sclerosis (TEAMS) study: A comparative effectiveness trial between
a clinic- and home-based telerehabilitation intervention for
adults with multiple sclerosis (MS) living in the deep south.
Contemp Clin Trials. 2018;71:186–93. [PubMed ID: 29859267].
https://doi.org/10.1016/j.cct.2018.05.016.

33. Shukla H, Nair SR, Thakker D. Role of telerehabilitation
in patients following total knee arthroplasty: Evidence
from a systematic literature review and meta-analysis. J
Telemed Telecare. 2017;23(2):339–46. [PubMed ID: 26843466].
https://doi.org/10.1177/1357633X16628996.

34. Rawstorn JC, Gant N, Direito A, Beckmann C, Maddison R. Telehealth
exercise-based cardiac rehabilitation: A systematic review and
meta-analysis. Heart. 2016;102(15):1183–92. [PubMed ID: 26936337].
https://doi.org/10.1136/heartjnl-2015-308966.

8 Middle East J Rehabil Health Stud. 2023; 10(4):e136327.

http://www.ncbi.nlm.nih.gov/pubmed/32560876
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7261082
https://doi.org/10.1016/j.msksp.2020.102193
http://www.ncbi.nlm.nih.gov/pubmed/31633454
https://doi.org/10.1089/tmj.2019.0097
http://www.ncbi.nlm.nih.gov/pubmed/28018979
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5175468
http://www.ncbi.nlm.nih.gov/pubmed/25448245
https://doi.org/10.1016/j.apmr.2014.10.019
https://world.physio/membership/saudi-arabia
http://www.ncbi.nlm.nih.gov/pubmed/33571900
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7862900
https://doi.org/10.1016/j.msksp.2021.102340
http://www.ncbi.nlm.nih.gov/pubmed/34147399
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8188301
https://doi.org/10.1016/j.jphys.2021.06.009
http://www.ncbi.nlm.nih.gov/pubmed/33832473
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8028577
https://doi.org/10.1186/s12911-021-01478-x
http://www.ncbi.nlm.nih.gov/pubmed/35999921
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9386775
https://doi.org/10.47176/mjiri.36.17
http://www.ncbi.nlm.nih.gov/pubmed/33519697
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7838679
https://doi.org/10.3389/fneur.2020.617276
http://www.ncbi.nlm.nih.gov/pubmed/32804713
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7526401
https://doi.org/10.1097/PHM.0000000000001571
http://www.ncbi.nlm.nih.gov/pubmed/33284318
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7665714
https://doi.org/10.1093/ptj/pzaa193
http://www.ncbi.nlm.nih.gov/pubmed/26658151
https://doi.org/10.2522/ptj.20150079
http://www.ncbi.nlm.nih.gov/pubmed/31233135
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6593624
https://doi.org/10.1001/jamaneurol.2019.1604
http://www.ncbi.nlm.nih.gov/pubmed/27141087
https://doi.org/10.1177/0269215516645148
https://doi.org/10.4236/ijcm.2014.59067
http://www.ncbi.nlm.nih.gov/pubmed/21398389
https://doi.org/10.1258/jtt.2010.100602
http://www.ncbi.nlm.nih.gov/pubmed/25906822
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4424965
https://doi.org/10.1186/s13012-015-0238-9
http://www.ncbi.nlm.nih.gov/pubmed/34433776
https://doi.org/10.1097/j.pain.0000000000002364
http://www.ncbi.nlm.nih.gov/pubmed/34956946
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8683792
https://doi.org/10.47176/mjiri.35.100
http://www.ncbi.nlm.nih.gov/pubmed/28403669
https://doi.org/10.1177/1357633X17700781
http://www.ncbi.nlm.nih.gov/pubmed/29859267
https://doi.org/10.1016/j.cct.2018.05.016
http://www.ncbi.nlm.nih.gov/pubmed/26843466
https://doi.org/10.1177/1357633X16628996
http://www.ncbi.nlm.nih.gov/pubmed/26936337
https://doi.org/10.1136/heartjnl-2015-308966


Almutairi S

Table 2. Uses, Attitudes and Willingness, Experience, and Confidence in Implementation of Care Via Telehealth a

Survey Items Values

Have you ever offered telehealth services to your patients?

Yes 143 (38.4)

No 229 (61.6)

When did you offer telehealth services to your patients?

Before the COVID-19 pandemic 22 (15.4)

During the COVID-19 pandemic 121 (84.6)

How many patients did you treat using telehealth services? 23.36 ± 45.15

Were your patients satisfied and gave positive feedback on telehealth services?

Unsatisfied 28 (19.6)

Neutral 33 (23.1)

Satisfied 82 (57.4)

Are you satisfied with your experience delivering telehealth services in physical therapy?

Unsatisfied 34 (23.8)

Neutral 31 (21.7)

Satisfied 78 (54.5)

Were your telehealth services effective for patients’ outcomes?

Ineffective 27 (18.9)

Neutral 31 (21.7)

Effective 85 (59.5)

Which applications or software were used during telehealth services?

Zoom 74 (38.1)

FaceTime 37 (19.1)

Anat 23 (11.9)

Social media 22 (11.3)

Microsoft teams 19 (9.8)

Sehhaty 11 (5.7)

Phone calls 5 (2.6)

Send material 3 (1.5)

Do you intend to continue using telehealth services after the COVID-19 pandemic?

Yes 73 (51)

No 27 (18.9)

Not sure 43 (30.1)

Have you ever taken training courses or lectures on practicing telehealth services?

Yes 141 (37.9)

No 231 (62.1)

Do you believe that telehealth services are an important and beneficial part of physical therapy practice?

Yes 224 (60.2)

No 52 (14)

I do not know 96 (25.8)

Are you confident enough to provide telehealth services?
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Unconfident 78 (21)

Neutral 104 (28)

Confident 190 (51)

Is your department equipped with the necessary tools to do telehealth service (e.g., Internet network, screens, and quiet rooms)?

Unequipped 164 (44.1)

Neutral 75 (20.2)

Equipped 133 (35.8)

Are you interested in learning more about telehealth services?

Yes 266 (71.5)

No 39 (10.5)

Not sure 67 (18)

Would you like to use telehealth services in the future?

Yes 211 (56.7)

No 31 (8.3)

Maybe 130 (34.9)

Abbreviations: SD, standard deviation; COVID-19, coronavirus disease 2019.
a Values are presented as No. (%) or mean ± SD.
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