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Abstract
Introduction: After rapid implementation of telehealth delivery of rehabilitation services at the outset of the COVID-19 pandemic,
there was a lack of information on rehabilitation providers’ perceptions of the usability of telehealth in rehabilitation and their
satisfaction with telehealth.
Methods: Rehabilitation providers (n=68) at an academic medical center and county hospital who delivered care via telehealth from
March to August 2020 were assessed via a survey study (54% response rate) which gathered information on types of encounters,
provider satisfaction, challenges faced, and usability as assessed by the Telehealth Usability Questionnaire (TUQ; subscale scores
ranging from 1-7).
Results: Rehabilitation providers reported telehealth was useful (TUQ Usefulness subscale mean 6.27, SD=0.76), easy to use (TUQ
Ease of Use subscale mean 5.72, SD=1.05), and effective (TUQ Effectiveness subscale mean 5.33, SD=1.03). They were overall very
satisfied with telehealth (TUQ Satisfaction subscale mean 5.81, SD=1.03). Just under half (41.2%) experienced issues, with technical
problems (e.g., connection issues) and limitations of technology (e.g., unable to perform physical examinations) as the most common.
Traumatic injuries, stroke, wounds, pain, and urinary/bowel dysfunction were the most challenging conditions to address using
telehealth.
Discussion: Despite this being the first time that almost all participants had used telehealth in clinical practice as a direct result
of shutdown of in-person services in response to the pandemic, rehabilitation providers were highly satisfied with using telehealth,
finding it to be useful, easy to use, and effective. The rapid and effective implementation and positive provider experience indicate that
telerehabilitation could be maintained to improve access to clinical services and efficiency in service delivery.

Introduction
Telehealth has been around since the 1960s as a
healthcare delivery modality, though it did not gain
widespread acceptance as a viable and reliable clinical
tool until the late 1990s, when digital imaging and high
speed, high bandwidth telecommunications technology
became widely available [1]. Historical boundaries to its
acceptance and application have also gone beyond just
the state of technology and have included such varied
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issues as state licensure regulations and reimbursement
restrictions, as well as potential ethical conflicts for
healthcare providers and patients [2,3]. Nonetheless, over
the past three decades, and in particular the last decade,
interest in telehealth application and integration into
healthcare delivery models has continued to grow due to
its promise and improved access to telecommunications
platforms.
The adaptation and application of telehealth modalities
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for the delivery of healthcare has taken on a new urgency
over the past nine months as the United States has had to
adapt to societal measures aimed at mitigating the spread
of the SARS-CoV-2 virus. Factors including aggressive
social isolation measures as well as healthcare systems
restrictions on in-person ambulatory patient visits and
elective surgeries have led to the necessary adaptation of
telehealth tools so that healthcare delivery and patient care
could continue relatively unabated. The modification of
pre-COVID-19 federal and state regulations on telehealth
during the public health crisis has allowed for telehealth
models to be created and employed in relatively rapid
fashion [4]. Barriers to its application and full acceptance
however likely still exist and may include primarily
health care provider acceptance, patient familiarity
with technology, internet access and broadband speed,
dissatisfaction with the lack of full patient interaction,
and privacy concerns amongst some patient cohorts
[5]. Despite these barriers, widespread adoption in the
medical community has occurred out of necessity during
the pandemic, with very little evidence to date examining
provider acceptance and satisfaction with telehealth as a
healthcare model during the public health emergency.
The application of telehealth in the field of physical
medicine and rehabilitation (PM&R), more specifically
called telerehabilitation, has grown significantly in
the past decade [6]. Via a variety of communication
modes, including telephone, messaging, e-mail, and
video conferencing, providers can evaluate and manage
the medical needs of rehabilitation patients, including
monitoring functional status and therapy progress,
titrating medications for neurostimulation, neuropathic
pain, or sleep, and troubleshooting neurogenic bowel and
bladder management.
Some of the great advantages of telerehabilitation over
conventional in-person rehabilitation medicine are the
ability to observe the patient in their home context, share
educational materials, and work on shared goal setting
with various stakeholders without needing to have all
relevant parties in the same location physically. It allows
for more frequent check-in and reduces hassle for mobilityimpaired patients for whom transportation may be an
issue, such as patients with spinal cord injury (SCI), who
may live geographically further from the nearest spinal
cord injury specialist [7].
Telerehabilitation also comes with a variety of challenges,
including the need to protect patient privacy, as well as
inability to perform physical examination. The latter is
particularly relevant in the field of physical medicine and
rehabilitation, in which physical examination is essential
in making diagnoses and evaluating certain common
conditions in rehabilitation patients, such as wounds,
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abnormalities of strength, sensation, coordination, and
spasticity. As with all telehealth, telerehabilitation is
also limited by the inability to perform procedures (joint
injections, chemodenervation, etc.). However, telehealth
modalities can still be quite useful to assess patients preand post-procedure.
Therapy services, such as occupational therapy, physical
therapy and speech-language pathology, have taken
similar positions on “telepractice”, a term used to avoid
the misperception that telehealth services are offered only
via a healthcare setting [8]. Each discipline encourages
telepractice as long as the patient or client is receiving
services equivalent to the quality of services they would
receive in person and that the decision to use telepractice
is consistent with adherence to the Code of Ethics, scope of
practice, state and federal laws, and policies set forth by each
discipline’s governing body [8-10]. Telepractice includes
remote monitoring, teleconsultation, use of mobile apps,
and both synchronous and asynchronous assessment
and treatment platforms. Allied health’s concept of
telepractice is equivalent to the more focused concept of
telerehabilitation we discuss herein. While allied health
professions are enthusiastic about telerehabilitation,
its use in practice is not prevalent. Many argue that the
technology developed faster than the environment in
which it is to be used, leaving large gaps in user education,
supporting infrastructure, and development of legal and
regulatory requirements at state and federal levels [11].
Still, research indicates that when telerehabilitation is
implemented in a supportive environment, it does appear
to augment the balance between efficiency and clinical
outcomes [12]. The COVID-19 pandemic has given rise to
state-specific executive orders that allow for temporary
flexibilities in allied health licensing and telerehabilitation,
and this has emphasized both the challenges and the
opportunities that allied health telerehabilitation presents
[13]. Lessons learned during this time will hopefully
serve to advance allied health telerehabilitation through
development of telerehabilitation education standards,
supportive infrastructure, and state laws that support the
safety and privacy of clients while improving access to and
efficiency of allied health services.
Telehealth for psychological services has been in
continuous evolution since 1997, when the US Navy
first started using telecommunication to conduct
remote psychiatric interviews [14,15]. In rehabilitation
psychology specifically, telehealth is primarily used for
assessment, including neuropsychological testing, and
for therapeutic interventions. Available methods for
telehealth-based assessment include a broad variety of
telephonic-based testing tools and batteries [16]. The
COVID-19 pandemic has accelerated the evolution of
teleneuropsychology (TeleNP), and the professional field
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of clinical neuropsychology in the United States has put
forth existing practice recommendations and guidelines
for TeleNP practice [17]. Telerehabilitation interventions
in rehabilitation psychology are also coming into
maturity. Telerehabilitation for mental health services
has been considered since the 2000s to be a reasonable
and efficacious way to reach patients who have problems
accessing behavioral healthcare [15,18-22]. Overall,
telerehabilitation psychology shows great promise across
ages and diagnoses showing overall efficacy and patient
and caregiver satisfaction [23,24].
Telerehabilitation in medicine, therapy, and psychology
can improve access to healthcare services for those living
remotely and for those with transportation barriers that
prevent access to in person care, though adoption across
disciplines has historically been slow and hindered by
numerous barriers. The COVID-19 pandemic created a
healthcare environment that suddenly became reliant
on telehealth delivery, forcing not only health systems
to rapidly adapt, but also rehabilitation providers with
limited to no telerehabilitation experience to instantly shift
to telerehabilitation. This unprecedented situation allows
us the opportunity to probe the experiences and opinions
of rehabilitation practitioners in medicine, therapy, and
psychology who have adopted telerehabilitation during
this time. This insight will inform the potential for wider
scale adoption of telerehabilitation practices even after
social distancing restrictions are lifted. To that end, the
purpose of this study was 1) To assess the feasibility of
rapid implementation of telerehabilitation in telehealthnaïve providers; 2) To determine rehabilitation providers’
perceptions of the usability of telerehabilitation; 3)
To determine rehabilitation providers’ satisfaction
with telerehabilitation; and 4) To determine which
patient populations are more challenging to treat via
telerehabilitation.

Methods
We conducted an anonymous closed survey study of
rehabilitation providers at a single University Medical
Center and an affiliated large urban county hospital. Study
procedures were approved by the University Human
Research Protections Office as exempt research. Inclusion
criteria required that participants were rehabilitation
providers fluent in English who used telehealth technology
to provide clinical services between March 16, 2020 (the
day that in-person clinical services were restricted at the
Medical Center) and August 2020 (the last survey was
collected on August 19, 2020). Survey invitations were
sent via electronic REDCap™ link to a known group of 70
physicians (including PM&R attendings and residents),
3 advanced practice providers, 48 therapists (Physical
Therapists, Occupational Therapists, Speech Therapists),
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3 rehabilitation psychologists, and 2 other providers
(rehabilitation counselor, physician assistant), totaling
126 providers. Survey participants were faculty and staff,
and participation was voluntary, thus no written consent
was obtained.
The survey (see Appendix A) included questions to
capture demographic information (i.e., age, gender, race)
and other provider characteristics (profession, previous
telehealth experience, comfort using the internet),
information about clinical populations the providers
served, information about the telerehabilitation visits
(primary reason for using telehealth, telehealth modality,
problems during visits), and perceptions on the usability of
telehealth [the Telehealth Usability Questionnaire (TUQ)].
The TUQ includes 5 subscales – Usefulness, Ease of Use,
Effectiveness, Reliability, and Satisfaction – that captured
overall usability of a telehealth system [25]. For this study,
we used all but the 3-item Reliability subscale, for which
two items had a high frequency of “not applicable” reported
by providers; these items were related to making mistakes
using the system and the system giving error message. We
do report average scores for the remaining single item, “I
think the visits provided over the telehealth system are the
same as in-person visits.”
Statistical analyses were performed in IBM SPSS
Statistics 26.0™ for Windows. To characterize the sample
and to describe their experiences with telerehabilitation,
we examined descriptive statistics, including means
and standard deviations for continuous variables and
frequencies and percentages for categorical variables.
We also descriptively compared characteristics of
telerehabilitation visits and telehealth usability and
satisfaction by provider type (medical, therapy,
psychology/other).

Results
Of 126 providers who received survey invitations, 68 were
eligible and completed provider information for the survey
(response rate: 54.0%). Of those, 4 did not complete the
full survey, leaving 64 participants who completed through
the TUQ (response rate: 50.8%).
Table 1 summarizes the descriptive characteristics
of the sample (n=68), which represented a variety of
rehabilitation providers. Notably, though everyone was
“very comfortable” to “completely comfortable” using the
internet, only 4.4% had previous telehealth experience.
Despite almost all providers using telehealth for the first
time and in the context of a rapid shift to telerehabilitation
in response to the pandemic, they reported being very
satisfied with telerehabilitation (5.81 out of 7) and found it
to be useful (6.27 out of 7), easy to use (5.72 out of 7), and
effective (5.33 out of 7). However, most did not agree (3.0
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Table 1: Rehabilitation Provider & Telerehabilitation Visit Characteristics.
Provider Characteristics (n=68)

n (%)

Age [Mean (SD)]

39.0 (11.5)

Gender
Men
Women

22 (32.4)
46 (67.6)

Race
White, non-Hispanic

43 (63.2)

White, Hispanic

4 (5.9)

Black or African American, Hispanic

1 (1.5)

Asian/Asian American

18 (26.5)

Middle Eastern/North African

2 (2.9)

Profession
Doctor/physiatrist (attending or resident)

31 (45.6)

Nurse Practitioner or Physician Assistant

4 (5.9)

Physical Therapist

16 (23.5)

Occupational Therapist

6 (8.8)

Speech Therapist

3 (4.4)

Psychologist

2 (2.9)

Counselor/Social Worker/Psychology Intern

3 (4.4)

Other

2 (2.9)

Previous telehealth experience

(4.4)

Comfort using the internet (1-10 scale)
Completely comfortable (10)

(63.2)

Very comfortable (7-9)

(36.8)

Telerehabilitation Visit Characteristics (n=67)
Primary reason visit was conducted via telehealth
COVID-19 restrictions

61 (89.7)

Provider preference

1 (1.5)

Patient preference

5 (7.4)

How telerehabilitation visits were conducted (multiple responses)
Telephone audio only

36 (52.9)

Computer audio only

5 (7.4)

Computer audio & video

53 (77.9)

Computer video & telephone audio

20 (29.4)

Smartphone audio & video

13 (19.1)

Modified clinic

7 (10.3)
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Experienced problems with telerehabilitation visit

28 (41.2)

Technical problems

23 (82.1)

Quality of technology

9 (32.1)

Limitations of technology

20 (71.4)

Cognitive issues (patient)

12 (42.8)

Communication issues

3 (10.7)

Physical issues (patient)

1 (3.6)

Visual issues (patient)

2 (7.1)

Billing/insurance

5 (17.9)

Telehealth Usability Questionnaire± (n=63)

Mean (SD)

Usefulness

6.3 (0.76)

Ease of use

5.7 (1.05)

Effectiveness

5.3 (1.03)

Satisfaction

5.8 (1.03)

Think telehealth visits were the same as in-person

3.0 (1.65)

Clinical Problems and Telerehabilitation (n=67)
Clinical Problem Addressed During
Telerehabilitation Visit

n (%)

Especially challenging to treat using telehealth*

Concussion

22 (32.8)

4 (18.2)

Traumatic Brain Injury

25 (37.3)

11 (44.0)

Stroke

27 (40.3)

10 (37.0)

Spinal Cord Injury

11 (16.4)

1 (9.1)

Amputation

7 (10.4)

1 (14.3)

Traumatic Orthopedic Injury

6 (9.0)

1 (16.7)

Chronic Orthopedic Injury

17 (25.4)

2 (11.8)

Musculoskeletal Pain

40 (59.7)

18 (45.0)

Multiple Sclerosis

8 (11.9)

1 (12.5)

Guillain-Barré Syndrome

2 (3.0)

0 (0.0)

Pelvic Disorder and/or Pain

4 (6.0)

4 (100.0)

Urinary or Bowel Dysfunction

7 (10.4)

3 (42.9)

Wound

4 (6.0)

4 (100.0)

Burn Injury

1 (1.5)

1 (100.0)

Other Chronic Pain

12 (17.9)

2 (16.7)

Epilepsy

5 (7.5)

0 (0)

*Percentage indicating yes out of the number of providers who reported addressing the specific clinical problem during a
telehealth visit.
±

Telehealth Usability Questionnaire subscales range from 1-7; 1=disagree to 7=agree.
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on a 1=disagree to 7=agree scale) that telerehabilitation
visits were the same as in-person visits.
Figure 1 presents the total number of in-person versus
virtual physician and therapy visits in the university
hospital system from February to November of 2020.
Figure 2 presents total number of in-person versus virtual
physician and therapy visits in the county hospital system
from February to November of 2020. For rehabilitation
physicians, in-person encounters had a sudden dip from
March to April with a gradual rise after through November.
In more recent months, telehealth visits continued to

constitute about 20% of all the visits for physicians in
both the university hospital and the county hospital
system ambulatory clinics. For therapy visits, the county
system had some virtual visits in March through May, but
they changed to in-person visits post May due to lack of
video interface availability in the system. In the university
system, virtual therapy visits continued to constitute about
4-5% of the total volume even after strict restrictions were
lifted.
Table 1 also details the number and percentage of
providers who indicated they worked with each clinical

Figure 1: Medical and therapy visits in 2020 in a university hospital system: virtual versus face-to-face appointments.

Figure 2: Medical and therapy visits in 2020 in a county hospital system: virtual versus face-to-face appointments.
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population and the number and percentage of providers
who indicated that telerehabilitation was particularly
challenging in each specific clinical population. Over
one-third of practitioners treating patients with traumatic
brain injury, stroke, musculoskeletal pain, pelvic disorder
and/or pain, and/or urinary/bowel dysfunction found
these conditions to be especially challenging to treat via
telehealth modalities.

Table 2 presents telerehabilitation visit characteristics
and TUQ scores by provider group, including Medical
(physicians,
residents,
nurse/nurse
practitioners,
physician assistants), Therapists (occupational, physical,
speech-language), and Psych/Other (neuropsychology,
rehabilitation psychology, counselors, other) practitioners.
Medical providers conducted telerehabilitation visits via
telephone audio-only more often than others, with very

Table 2. Differences in telerehabilitation visits and usability by
provider group

Medical
(n=35)

Therapists
(n=25)

Psych/Other
(n=7)

COVID-19 restrictions

34 (97.1)

21 (84.0)

7 (100.0)

Provider preference

0

0

0

Patient preference

1 (2.9)

4 (16.0)

0

Telephone audio only

29 (82.9)

2 (8.0)

5 (71.4)

Computer audio only

2 (5.7)

0

3 (42.9)

Computer audio & video

24 (68.6)

23 (92.0)

6 (85.7)

Computer video & telephone audio

12 (34.3)

5 (20.0)

3 (42.9)

Smartphone audio & video

7 (20.0)

3 (12.0)

3 (42.9)

Modified clinic

2 (5.7)

0

5 (71.4)

Experienced problems with telerehabilitation visit

13 (37.1)

10 (40.0)

4 (71.4)

Technical problems

11 (84.6)

8 (80.0)

4 (100)

Quality of technology

6 (46.2)

2 (20.0)

1 (25.0)

Limitations of technology

10 (76.9)

8 (80.0)

2 (50.0)

Cognitive issues (patient)

5 (38.5)

3 (30.0)

4 (100)

Communication issues

3 (23.1)

0

0

Physical issues (patient)

1 (7.7)

0

0

Visual issues (patient)

0

0

2 (50.0)

Billing/insurance

3 (23.1)

2 (20.0)

2 (50.0)

Telehealth Usability Questionnaire±

Mean (SD)

Mean (SD)

Mean (SD)

Usefulness

6.3 (0.66)

6.1 (0.88)

6.6 (0.78)

Ease of use

5.7 (0.89)

5.7 (1.25)

5.4 (1.00)

Effectiveness

5.5 (1.08)

5.1 (1.02)

5.1 (0.72)

Satisfaction

5.9 (1.01)

5.7 (1.09)

5.8 (1.02)

Think telehealth visits were the same as in-person

3.1 (1.75)

2.6 (1.58)

3.7 (1.21)

Primary reason visit was conducted via telehealth

How telerehabilitation visits were conducted (multiple
responses possible)

TUQ Medical: n=33 Usefulness, n=32 Ease of Use and Satisfaction and telehealth vs in-person question; n=31 Effectiveness;
TUQ Therapists: n=25 for all; TUQ Psych/Other: n=6 for all. Scores range from 1-7 with 1=disagree and 7=agree.
±
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few therapists conducting visits with telephone audio-only.
Use of a modified clinic (patient in clinic but in a separate
room from provider with communication via telehealth)
was performed almost exclusively by psychologists for
neuropsychological exams. Video teleconferencing utilized
BlueJeansTM, a HIPAA-compliant software program
that permits real-time audio-visual interaction between
patients and rehabilitation providers. Beyond one-on-one
interactions, video conferencing also allowed for delivery
of services to groups of patients simultaneously, such as
in our COVID Recover Wellness Group, a patient support
group led by mental health professionals. Additionally,
this format allowed for real time screen sharing to present
slides or even a “whiteboard” to create original and more
unique materials for the patient viewers. Finally, digital
materials and resources (e.g., documents and files, website
hyperlinks) could be shared directly with patients via
the chat feature. Usability and Satisfaction scores were
comparable across providers, though therapists disagreed
the most with the statement that telerehabilitation and inperson visits are the same.

Discussion
Due to the pandemic, routine outpatient nonemergent
care in the United States came to a standstill in midMarch 2020 in many healthcare systems until alternative
measures could be established. In the state of Texas in
response to the shutdown, both face-to-face and virtual
encounters were deemed billable at the same level.
Centers across the nation tried to set up and implement
telehealth platforms with varying success. Platform needs
varied based on the clinical setup, specialty, and type of
practice. Services like psychology, counseling, and others
that base their assessment on intake questionnaires
and history could continue evaluation seamlessly, but
specialties requiring hands-on examination, assessment,
and/or treatment experienced challenges during virtual
encounters.
At our university medical center, we used an integrated
audio-video enabled interface imbedded in the electronic
medical records system. For providers, the benefits of
using this type of platform are security, ease of access,
and hospital-based technical support. Providers reported
that their patients, however, experienced platform access
challenges, as the platform requires the use of a smart phone
or computer and basic technical skills to install and run
the application. If patients and providers working together
were unable to solve technical issues on the patient’s end,
the visit was converted to an audio-only telephone call.
Video interface was not possible at the county hospital,
so the visits were completed using audio-only telephonic
encounters, which may explain the very low use of
telehealth for therapy at the county hospital after strict
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restrictions were lifted. The audio encounters eliminated
any technical challenges, but visual examination was not
possible, therefore clinical reasoning was based mostly on
the patient’s real-time report and medical history.
Though most providers agreed that telerehabilitation and
in-person services did not offer the same experience and
level of care, likely due to the inability to incorporate handson assessments and treatments during the visit, they did
agree that telerehabilitation was useful, easy to use, and
effective. We found that usability of and satisfaction with
telerehabilitation did not differ based on provider type.
Notably, almost all our respondents (95.6%) were firsttime telehealth users.
Our University and County health system data on inperson versus telehealth visits from February 2020 – before
pandemic shutdowns occurred – through November 2020
– capturing more than one spike in Covid-19 cases – show
that shifting to telerehabilitation can be done quickly and
effectively. After strict shutdown orders were lifted, most
therapy services returned to in-person, while medical
doctor visits and psychology services continued to use
telehealth modalities for a portion of total visits.
In addition to challenges with the types of services that
cannot be easily provided via telerehabilitation, some
diagnoses may be more challenging to treat virtually.
Providers reported that patients with cognitive and speech
impairments had difficulty using the telehealth platform,
making telehealth encounters in these populations a
challenge. However, complications were usually solved
with assistance from the patient’s family and caregivers
or the clinic support associates. Also, patients with
musculoskeletal and pelvic pain needed more hands-on
examination for diagnosis and management and thus
reported limited benefit from virtual encounters.
As telehealth, and more specifically telerehabilitation,
continues to evolve, it is important to note that multiple
therapeutic telehealth options exist that may lessen the
impact of the technical challenges of using telehealth for
some patients with cognitive impairment, like those with
TBI and stroke. For example, telephone-based problemsolving training interventions have demonstrated
efficacy for improving outcomes for veterans with mild
traumatic brain injury (TBI) [19], and telehealth cognitive
rehabilitation interventions have shown efficacy for
improving memory impairment after stroke [20]. Various
telehealth options have also been validated for specialized
cognitive assessment. Videoconference (VC)-based
testing, modified from an in-person testing model, has
been validated against traditional, in-person testing [30].
Overall, telerehabilitation psychology shows great promise,
with studies in patients across ages and diagnoses showing
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overall efficacy and patient and caregiver satisfaction
[23,24].

in the 21st century. Journal of Internal Medicine. 2000
Jun;247(6):615-28.

Our results parallel previous studies that showed
favorable provider satisfaction for telehealth use in other
disciplines [27-30]. Our good sample size of a heterogenous
clinician group provides a broader idea of usability of
telerehabilitation practice. As with many articles and
commentaries from different individual specialties, we
show that telehealth can be used in a rehabilitation setting
and that it improves patient access to services during the
pandemic.

3. Buckner F. Telemedicine: the state of the art and current
issues. The Journal of Medical Practice Management:
MPM. 1998 Nov 1;14(3):145-9.

The survey sample came from a single academic medical
center, so generalization to all rehabilitation providers
should be done cautiously. However, the respondents
delivered telerehabilitation services in both the University
Hospital clinics and the local County Hospital clinics,
providing representation across these two distinct
healthcare systems. The sample included a mixed group
of physicians, therapists, psychologists, and counselors, so
we cannot comment directly on experiences within specific
professions. Though we know which subgroups of patients
our providers found to be more challenging to treat using
telerehabilitation, the details of how and why these clinical
populations are more challenging were not collected and
therefore require further study.
This study demonstrates that rapid implementation
of telerehabilitation is feasible and easily adapted by
telehealth-naïve providers. We also learned that all
members of a rehabilitation team, including physicians,
therapists, psychologists, and counselors, can use a
single platform for telerehabilitation services, and that
a telephone-only interface can be used if patients have
technological or internet issues. While most providers
reported that virtual encounters did not provide the same
experience as face-to-face encounters, particularly when
caring for patients with speech or cognitive deficits or
muscular skeletal or pelvic pain, they were satisfied with
the telehealth experience overall.
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