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Telerehabilitation has been proposed as a potentially 

effective means of providing pediatric services (Olson et al., 

2018; Shigekawa et al., 2018; Tenforde et al., 2017). 

Telerehabilitation, also referred to more broadly as 

telepractice or telehealth, has been found to be effective, 

efficient, affordable, (Olson et al., 2018) and generally 

equivalent to in-person care (Shigekawa et al., 2018). While 

the effectiveness and applicability of this service delivery 

model may vary by pediatric specialty, setting, and patient 

preference (Tomines, 2019), it can be used for many 

purposes including delivery of care, education for patients 

and families, and conducting research (Burke et al., 2015; 

Utidjian & Abramson, 2016). Use of telehealth and 

telerehabilitation has been especially important in 

responding to emergencies and disasters to provide 

undisrupted access to pediatric care (Burke et al., 2015). 

Implementation of telehealth services has increased with 

recent advances in communication technology such as the 

proliferation of video-based platforms, access to high-speed 

internet, and higher consumer demand (Burke et al., 2015; 

Tomines, 2019). Telerehabilitation has been offered as a 

potential solution to barriers to providing care. 

Telerehabilitation has been used by a variety of fields 

and with many different patient populations. This service 

delivery model has been shown to be effective in the 

orthopedics (Lee et al., 2018), neurology (Tenforde et al., 

2017), and mental health settings (Douglas et al., 2014; 

Gloff et al., 2015; Nelson & Sharp, 2016; Tomines, 2019). 

Professional organizations including the American Speech 

Language Hearing Association (ASHA), American 

Occupational Therapy Association (AOTA), and American 

Physical Therapy Association (APTA) have all published 

statements in support of telerehabilitation use in practice 

(American Occupational Therapy Association, 2018; 

American Physical Therapy Association, 2019; American 

Speech-Language-Hearing Association, 2020). In speech-

language pathology, researchers have suggested that 

telerehabilitation can support the assessment and treatment 

of articulation disorders (Crutchley & Campbell, 2010), 

language and cognitive disorders (Brennan et al., 2004; 

Weidner & Lowman, 2020), aphasia (Hall et al., 2013), 
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autism spectrum disorder (ASD; Sutherland et al., 2018) and 

dysarthria (Hill et al., 2006). There is additional research to 

support telerehabilitation interventions for fluency disorders 

(McGill et al., 2018), dysphagia (Coyle, 2012), and voice 

disorders (Rangarathnam et al., 2016). For occupational 

therapy, telerehabilitation has long been touted as an 

emerging, promising area of practice that may alleviate 

problems such as patient access, cost of services, and allow 

practitioners to intervene within the natural environment 

(Cason, 2014; Eckberg Zylstra, 2013). Telerehabilitation 

technologies have been shown to be feasible and effective 

in the context of pediatric occupational therapy studies for 

children with cerebral palsy (CP; Reifenberg et al., 2017) 

and ASD (Little et al., 2018). It has also been shown to be a 

valid and reliable intervention for musculoskeletal physical 

therapy conditions (Lee et al., 2018). Intervention studies 

comparing in-person to telerehabilitation physical therapy 

demonstrated similar improvements in health outcomes 

including pain and function (Lovo Grona et al., 2016). In 

physical therapy for developmental disorders, 

telerehabilitation has been used as an alternative to in-

person treatment with success (Olson et al., 2018).  

Despite advocacy from researchers and professional 

organizations, pediatric telerehabilitation has not been 

widely implemented in clinical settings. Thus, there is a gap 

in the literature regarding the feasibility and acceptability of 

widespread, clinical pediatric telerehabilitation services. The 

primary limiting factors for implementation have been the 

limited payor reimbursement, perceived and actual 

technological barriers, liability concerns, and privacy 

concerns (Brophy, 2017; Dorsey & Topol, 2016; Lee et al., 

2018; Olson et al., 2018; Sauers-Ford et al., 2019; Tomines, 

2019). The COVID-19 pandemic resulted in a lessening of 

the aforementioned barriers to clinical implementation, as 

well as presented an urgent need to provide safe and 

effective rehabilitation services to patients during a 

vulnerable time (Badawy & Radovic, 2020; Ben-Pazi et al., 

2020; Ohannessian et al., 2020; Olayiwola et al., 2020). 

While the pandemic has had many negative effects on 

health and well-being of people around the world, it has 

resulted in an unprecedented rise in the use of 

telerehabilitation out of necessity for providing safe access 

to care during a public health crisis.  

Our hospital division rapidly implemented 

telerehabilitation services for several of our outpatient 

pediatric departments, including: Speech Pathology, 

Developmental Occupational Therapy (OT) and Physical 

Therapy (PT), and Sports and Orthopedic Therapies. The 

objective of this paper is to describe the feasibility and 

acceptability of pediatric telerehabilitation, which can result 

in continued access to care for patients while maintaining 

high levels of patient satisfaction.  

 

METHODS 

SETTING 

This study took place in a large, free-standing pediatric 

hospital in the Midwest that draws patients from urban, 

suburban, and rural locations. The Division of Clinical 

Therapies includes multiple outpatient therapy departments 

employing a total of 221 full-time equivalents in both clinical 

and non-clinical staff members. Across all of these 

outpatient departments, 4,500 patients per week were seen 

for outpatient therapy visits prior to the COVID-19 pandemic, 

across 24 outpatient buildings.  Although research on 

telerehabilitation service delivery had previously been 

completed within the Speech Pathology Department, no 

clinical telerehabilitation services were offered prior to the 

COVID-19 pandemic.  

IMPLEMENTATION OF 

TELEREHABILITATION 

Rapid implementation of telerehabilitation included 

several key components, presented in Figure 1. All 

departments progressed through the three general stages of 

Building Foundations, Initiating, and Refining, although the 

order of progression varied by department according to 

staffing patterns, patient volume, and whether they were the 

first to adopt telerehabilitation. The Speech Pathology 

Department quickly changed 100% of visits from in-person 

to telerehabilitation visits one day after the governor’s stay-

at-home order was issued in order to create social 

distancing options within our clinics and waiting rooms. The 

Sports and Orthopedic Therapies Department quickly saw a 

reduction in in-person visits due to multiple factors, including 

decreased pediatric involvement in sports based on the 

stay-at-home order, a decline in surgeries based on the 

halting of elective surgeries, and a general reduction in 

“non-essential” hospital visits; this department was able to 

implement telerehabilitation services starting in the week 

after the stay-at-home order was issued. The 

Developmental OT and PT Department also followed a 

thoughtful approach to initiating telerehabilitation, beginning 

their first telerehabilitation visits two weeks after the initial 

onset of visits completed by the Speech Pathology 

Department. Both departments continued to see a small 

amount of “essential” patients in-person, and the 

Developmental OT and PT Department also utilized a hybrid 

model in which patients could be seen for both in-person 

and telerehabilitation visits throughout an episode of care. 
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Figure 1 

Model for Rapid Clinical Implementation of Telerehabilitation that Includes Three Phases: Building Foundations for Telehealth, 

Initiating Telehealth, and Refining Telehealth 

 

 

BUILDING FOUNDATIONS FOR 

TELEREHABILITATION 

The first stage of rapid telerehabilitation implementation 

was building the foundations for telerehabilitation, 

specifically implementing structural supports needed for 

efficient and sustainable telerehabilitation practices. The 

Developmental OT and PT Department and the Sports and 

Orthopedic Therapies Department started in this phase, 

while the Speech Pathology Department completed many of 

the steps within this phase after first adopting 

telerehabilitation as a delivery model. 

DOCUMENTATION  

 Documentation within the electronic medical record 

(EMR) was important to capture the services provided and 

to ensure compliance with regulatory bodies and payors. 

The Institutional Compliance Team provided support for all 

departments with templates for documentation created and 

adapted for each department’s needs.  

 

BILLING 

 The focus of each department during this time of rapid 

implementation was on providing meaningful, high-quality 

care to all patients. The transition to telerehabilitation at our 

institution occurred prior to approved payor reimbursement 

for these services. Our telerehabilitation services followed all 

payor regulations in terms of documentation and the same 

level of care was provided to our patients. Throughout the 

telerehabilitation implementation process, it became 

important to track developments in reimbursement; of note, 

our state Medicaid program and most private insurance 

providers did ultimately cover telerehabilitation services.  

TECHNOLOGY 

Ensuring adequate technology was a key component to 

providing meaningful telerehabilitation services. Initially, 

most departments only had access to phone calls for 

providing telerehabilitation services. Within the first days and 

weeks, however, all departments gained access to a secure 

video platform (Zoom; Zoom, 2020) which was integrated 

into the EMR. Telerehabilitation phone visits continued to be 

Building Foundations for 
Telehealth

• Documentation (Institutional 
Compliance Team)

• Billing (Focus: “Meaningful Care”)

• Technology (Department-Wide)

• Initial Messaging to Caregivers 
and Staff ("Do not come in")

Initiating Telehealth

• Ensuring Space and Access 
for Clinicians

• Staff Education (Focus: 
Getting Started)

• Targeted Messaging to 
Caregivers

• Initial Roll-Out of Phone and 
Video Visits (Scheduling 
Team)

Refining Telehealth

• Staff Education (Focus: 
Advanced Techniques; 
Sharing Tips & Tricks)

• Expanding and Refining 
Clinical Services via 
Telehealth

• Integrating Telehealth as a 
Continuing Model of Care
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offered as a solution for families who did not have access to 

a device compatible with Zoom or declined use of Zoom for 

another reason.  

INITIAL MESSAGING TO CAREGIVERS 

AND STAFF  

The most important initial messaging to caregivers was 

to communicate when their child’s visits would be converted 

to telerehabilitation and to provide instructions on how to 

access telerehabilitation services. Staff also received early 

communication regarding when telerehabilitation services 

would be initiated for their department.  

INITIATING TELEREHABILITATION 

Once the foundation was established for rapid 

implementation of telerehabilitation, departments began the 

second stage to actively implement telerehabilitation 

pediatric rehabilitation with the following considerations.  

ENSURING SPACE AND ACCESS FOR 

CLINICIANS  

While institutional supports were being put into place, 

individual departments had to ensure that all clinicians had 

adequate space to promote social distancing within staff 

offices, and access to the technology they needed to 

provide care. Some computers were shared prior to the 

initiation of telerehabilitation services and staff offices were 

busy, often crowded places. New computers and software 

were ordered for those who needed them and new spaces 

(treatment rooms, research rooms, vacant offices) were 

identified for staff to work. Several departments also allowed 

staff to work from home on specific days in order to further 

promote social distancing. 

STAFF EDUCATION  

Staff education on the provision of telerehabilitation 

services was provided using a multi-tiered approach 

including structured education and more informal, 

discussion-based opportunities. The focus of education 

during this phase was providing staff with enough 

information to feel confident to begin providing meaningful 

telerehabilitation services to their patients. Webinars on 

evidence-based practices and telerehabilitation-focused 

resources were created by an emergency task force of 

clinicians, research coordinators, evidence-based practice 

coordinators, and quality improvement team members. We 

leveraged existing systems for sharing documents, 

convening meetings, and structuring documents.  

TARGETED MESSAGING TO CAREGIVERS  

While caregivers were initially told not to come to their 

hospital location for their visits, further messaging was later 

provided regarding telerehabilitation services. We created a 

script for therapists to answer common questions regarding 

the efficacy of telerehabilitation visits and what to expect 

during their appointment. In addition, the Onsite Scheduling 

Team contacted each currently scheduled patient and 

enrolled the family in the EMR patient portal, confirmed their 

first telerehabilitation visit, and walked the family through 

technology troubleshooting to make the first visit successful. 

Each contact by the Onsite Scheduling Team required 15-30 

minutes of dedicated time, with many encounters walking 

the family through the process for accessing Zoom on their 

device, outlining all expectations, and answering questions 

for the upcoming visit.   

INITIAL ROLL-OUT OF PHONE AND 

VIDEO VISITS  

The Onsite Scheduling Team established themselves 

as a key component in an effective telerehabilitation effort 

when rolling out both phone and video telerehabilitation 

visits. Before the COVID-19 pandemic, the Central 

Scheduling Department scheduled all therapy evaluations, 

with a 10-person Onsite Scheduling Team providing support 

for scheduling treatments for the Speech Pathology and 

Developmental OT and PT Departments only. At the start of 

the pandemic, the Onsite Scheduling Team began delving 

into every aspect of scheduling, registration, and support of 

telerehabilitation.   

Staff education also took place to ensure that clinicians 

were comfortable using the available technology. This 

occurred through scheduled webinars, email 

communication, and one-on-one training with staff members 

as needed.  

REFINING TELEREHABILITATION 

Once telerehabilitation services were established, each 

department continued into the third stage of rapid 

implementation and began to refine their services in a 

variety of ways.  

STAFF EDUCATION  

While the initial focus of staff education was “getting 

started” in telerehabilitation, later educational sessions 

focused on more advanced treatment techniques and 

completing evaluations via telerehabilitation. Due to the 

paucity of scientific literature available on telerehabilitation 

at this time, for this phase of education we relied on the 

other two pillars of evidence-based practice to guide our 

clinical reasoning: clinical expertise and stakeholder 
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preferences (Sackett et al., 1996). We did this by 

highlighting the “Tips & Tricks” of staff identified as 

telerehabilitation champions. These included tips on patient 

positioning, working effectively with parents, creative uses of 

technology, and specific treatment ideas such as websites 

and other interactive, virtual activities.  

EXPANDING AND REFINING CLINICAL SERVICES 

VIA TELEREHABILITATION  

Once initial clinical services were established via 

telerehabilitation, some departments began offering more 

specialized clinical services, while others focused on refining 

their services. For example, the Developmental OT and PT 

Department initially offered only treatment via 

telerehabilitation, but soon began offering evaluations as 

well. The Speech Pathology Department offered most types 

of evaluations from the beginning, but started incorporating 

augmentative and alternative communication (AAC) 

evaluations several weeks later. The Sports and Orthopedic 

Therapies Department refined which patients were being 

seen via telerehabilitation, as they continued to evaluate 

which patients could safely be seen in-person based on the 

evolving nature of the pandemic.  

INTEGRATING TELEREHABILITATION AS 

A CONTINUING MODEL OF CARE  

As the pandemic continues and in-person visits are 

being utilized more, we are considering how 

telerehabilitation may be integrated into our departments as 

a continuing model of care. We are also advocating to 

hospital leaders and legislative officials for the continued 

use of telerehabilitation, so that it may be a sustainable 

model of care in the future to improve access to care and 

mitigate risk for vulnerable patients.  

DATA COLLECTION PROCEDURES & 
ANALYSIS 

All data were collected as part of ongoing quality 

improvement efforts in the division. This study was reviewed 

by the Institutional Review Board and a waiver of consent 

was granted due to the retrospective nature of the study.  

PATIENT VISIT COUNTS BY TYPE  

Patient visit counts by type (i.e., in-person, video 

telerehabilitation, or phone telerehabilitation) for all 

outpatient visits during Weeks 6-26 of the 2020 calendar 

year were collected via retrospective chart review of the 

hospital’s EMR using data warehousing technology. This 

date range was selected to provide several weeks of 

baseline data prior to the COVID-19 pandemic, during the 

governor’s stay-at-home order, and several weeks of data 

after the stay-at-home order was lifted. Data were analyzed 

in Microsoft Excel using descriptive statistics. 

 

PATIENT SATISFACTION  

Prior to the COVID-19 pandemic, an 11-item, Likert 

scale patient satisfaction survey was administered to 

parents/caregivers throughout the 2019 calendar year. 

Surveys were distributed for a 1-week period each quarter at 

all ambulatory locations as part of ongoing quality 

improvement efforts. Each parent/caregiver received the 

paper survey at registration and was asked to complete the 

survey by the end of their visit.  Families receiving care from 

multiple disciplines at that visit were only asked to complete 

one survey for the day.  Survey results were compiled based 

on ambulatory location. Results were summarized in 

Microsoft Excel tables by site, collated to provide historical 

context, and analyzed using descriptive statistics. 

During the COVID-19 pandemic, slightly different 

survey methods were adopted. To maintain consistency with 

pre-pandemic survey protocol, a 1-week period was 

identified for surveys to be distributed to parents/caregivers.  

Post-telerehabilitation visit completion, clinicians sent an 8-

item, Likert scale REDCap survey via a secure electronic 

messaging system linked to the EMR to the parent/caregiver 

for completion.  The pre-COVID survey questions were 

modified to capture the telerehabilitation experience.  

Survey results were compiled for all disciplines within the 

division of clinical therapies.  Results were collected in 

REDCap and exported to Microsoft Excel for analysis using 

descriptive statistics. 

RESULTS 

FEASIBILITY 

Provision of video and phone visits across time 

indicates that delivery of telerehabilitation services is 

feasible in a clinical setting (Figure 2). The marked decline 

in in-person visits during Week 12 of the 2020 calendar year 

reflects growing coverage of the pandemic in the news and 

increased hesitancy for patients to attend in-person visits. In 

Week 13, the governor issued a stay-at-home order for the 

state and the Speech Pathology Department initiated 

telerehabilitation services. The Sports and Orthopedic 

Therapies Department initiated telerehabilitation services in 

Week 14 and the Developmental OT and PT Department 

initiated services in week 15. The governor lifted the stay-at-

home order in week 21, but telerehabilitation services 

continued to be utilized to promote continued social 

distancing recommendations. Week 22 contained a holiday 

(Memorial Day) during which outpatient services were not 

offered resulting in a drop in total visits per week; however, 

the average number of visits per day remained stable. By 

Week 26, the total number of visits (3176) represented 

73.5% of the weekly average visits for pre-pandemic Weeks 

6-10 (4319.6). 
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Figure 2  

Completed Visit Types for All Departments Over a 26-week Period (2/3/2020-7/31/2020) 

Note. Speech= Speech Pathology Department; Sports & Ortho= Sports and Orthopedic Therapies Department; Dev OTPT= Developmental OT and PT Department 
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ACCEPTABILITY 

For the 2019 calendar year (i.e., prior to the COVID-19 

pandemic), average patient satisfaction survey responses 

were 98.97% positive (i.e., “Strongly Agree” or “Agree”) 

across questions for all outpatient departments and all 

ambulatory sites.  

The results of patient satisfaction surveys completed by 

those who received telerehabilitation services during the 

COVID-19 pandemic indicates that parents of patients found 

their services to be acceptable (Table 1). The word 

“telehealth” was used throughout the survey for consistency 

with other similar surveys in our institution. For each 

question, over 95% of respondents indicated a positive 

response of either “Strongly Agree” or “Agree,” with an 

average positive response rate of 97.73% across questions. 

The lowest percentage of positive responses was related to 

technology use: “It was easy to use the Zoom video 

conferencing tool” (95.5% positive). The highest percentage 

of positive responses were related to interaction with the 

therapist: “The therapist demonstrated respect, friendliness, 

and professionalism” (98.95%); “The therapist prepared me 

for my telehealth appointment” (98.16%); “I understood the 

outcome of my telehealth appointment and the next steps” 

(98.54%). 

 

Table 1  

Telerehabilitation Patient Satisfaction Survey Results (n=767) 

Survey statement Number of responses % Positive 

responses 

It was easy to use the Zoom video 

conferencing tool. 

761 95.53% 

 

The therapist demonstrated 

respect, friendliness, and 

professionalism. 

 

762 98.95% 

 

The length of time needed for this 

telehealth appointment met my 

expectations. 

 

761 96.98% 

The therapist prepared me for my 

telehealth appointment. 

 

759 98.16% 

The therapist answered all of my 

questions during the telehealth 

appointment. 

 

757 98.94% 

I understood the outcome of my 

telehealth appointment and the 

next steps. 

 

755 98.54% 

My overall experience with 

[hospital name] telehealth was 

positive. 

   

757 97.09% 

Overall, my needs were met and I 

would recommend others to 

[hospital name] 

762 97.64% 
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DISCUSSION 

The results of this study indicate that pediatric clinical 

telerehabilitation services are feasible and acceptable to 

families. This is in line with previous research that supports 

the feasibility of telerehabilitation, including the positive 

experiences of families whose children received care 

through this model (Little et al., 2018; Shigekawa et al., 

2018; Tomines, 2019). There can be important benefits to 

the use of telerehabilitation, including improved access to 

services, improved access to specific providers or 

specialists, and prevention of unnecessary delays in 

receiving care (Cason, 2014; Olson et al., 2018; Utidjian & 

Abramson, 2016). During the early weeks and months of the 

COVID-19 pandemic, telerehabilitation provided a safe, 

accessible model of care that limited trips to hospital 

locations and promoted social distancing among outpatients 

and staff. This model of rapid implementation of 

telerehabilitation allowed us to continue to provide access to 

care while maintaining patient satisfaction.  

There were several key elements of implementation.  

First, there was consistent communication among 

stakeholders within and between departments. Open forums 

for discussion and feedback ensured that we were rolling 

out a complete product. Secondly, leveraging existing 

resources created innovative supports for implementation of 

a new service delivery model for meaningful care. We were 

able to leverage our evidence-based practice, research, and 

quality improvement team members to quickly synthesize 

and disseminate information about best practices via 

telerehabilitation. Additionally, our scheduling team and 

administrative supports took an active role in educating our 

families on how to set up their technology for the best 

experience prior to that first video visit. Lastly, key 

partnerships within other departments of the hospital 

allowed us to quickly share resources amongst leadership 

teams to anticipate frequently asked questions and identify 

common barriers and their already established solutions.  

Because of these relationships, the rapid model of 

telerehabilitation implementation was a successful 

experience for both staff and patients.   

While the best option for many patients will be to return 

to in-person visits once the pandemic is over, specific 

populations may benefit from continued access to 

telerehabilitation visits (Ben-Pazi et al., 2020). One of these 

populations is those working on generalization of skills 

learned in clinic to home (e.g., patients with ASD, those 

recovering from an injury; Tenforde et al., 2017) Often the 

last phase of motor learning is practice in other 

environments (Schmidt & Lee, 2005). Leveraging 

telerehabilitation in this way allows a therapist to continue to 

provide coaching through the next phase of learning in an 

environment where the child needs to perfect those skills. 

Telerehabilitation may be a useful adjunct service for 

consultation in between in-person clinic visits, either for 

those in rural areas who may travel a long way to come to 

clinic or as a means of assessing the fit and function of 

equipment that cannot be brought into a clinic (e.g., a 

stander). Finally, telerehabilitation may be a feasible model 

for servicing medically fragile or immunocompromised 

children who cannot safely access therapy services in their 

home or community.  

It is important to acknowledge that, while we were 

ultimately able to retain 73.5% of our patient volume, a 

presumed 26.5% of patients did not receive care during this 

time. Anecdotally, some patient families electively paused 

services, taking advantage of this natural break in therapies 

while they set up new daily structures for themselves. For 

patients in some departments, this was not a choice; in fact, 

some of the requirements that made our rapid 

implementation possible actually excluded specific patient 

populations, including bilingual families and those without 

Internet or phone access (although there were public 

programs to provide telecommunication access during the 

COVID-19 pandemic). This is consistent with research that 

language and technology access are significant barriers to 

telerehabilitation (Brophy, 2017; Utidjian & Abramson, 

2016). In our efforts to maintain connections with our 

patients and families, for those with limited access to 

technologies or language barriers, a telerehabilitation phone 

call was utilized. Throughout the rapid implementation of 

telerehabilitation, we were forced to recognize that social 

determinants of health play a role in access to care, and 

specifically with this modality that requires a technology 

element.  As a hospital and Division of Clinical Therapies, 

we are committed to health equity and have worked to 

further expand access to this model of care.  

LIMITATIONS 

There are several limitations to this paper.  This data 

was gathered as part of our ongoing efforts in quality 

improvement and during a real-time public health crisis; 

therefore, there is lack of experimental control and 

unstandardized methods were used for surveying patient 

families. There were no control groups.   

CONCLUSIONS 

In conclusion, pediatric rehabilitation is feasible to 

provide through telerehabilitation technologies and families 

report high levels of satisfaction with this model of care. 

Further research needs to be completed on this service 

delivery model and its impact on patient outcomes. 

Additionally, future work is needed to refine and expand 

access to these telerehabilitation technologies.  While 
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continued access to telerehabilitation will not replace in-

person care, it is an important adjunct for therapies to 

provide access to meaningful care and offer innovative 

treatment approaches. 
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