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Abstract

Objective. The objective was to evaluate implementation of telehealth physical therapy in response to COVID-19 and identify
implementation strategies to maintain and scale up telehealth physical therapy within a large urban academic medical center.
Methods. The Reach Effectiveness Adoption Implementation Maintenance (RE-AIM) framework was used to evaluate
telehealth physical therapy implementation. Patient-level data were extracted from electronic medical records between March
16, 2020, and May 16, 2020 (implementation phase). Reach was defined as the proportion of physical therapy sessions
completed via telehealth. Effectiveness was assessed using a patient-reported satisfaction survey with a 5-point Likert scale.
Adoption was defined as the proportion of physical therapists who used telehealth. Implementation was assessed through
qualitative analysis of patient and clinician perspectives to identify emergent themes, retrospectively classify strategies used
during the implementation phase, and prospectively identify evidence-based strategies to increase telehealth maintenance
and scale-up. Maintenance of telehealth was defined as the proportion of patients who indicated they would attend another
telehealth session.
Results. There were 4548 physical therapy sessions provided by 40 therapists from March 22, 2020, to May 16, 2020, of which
3883 (85%) were telehealth. Ninety-four percent of patients were satisfied. All physical therapists (100%) used telehealth
technology at least once. Retrospectively classified and prospectively identified evidence-based strategies were organized
into 5 qualitative themes that supported implementation: organizational factors (policies, preexisting partnerships), engaging
external stakeholders (satisfaction survey), champions (clinician leaders), clinician education (dynamic, ongoing training), and
process (promote adaptability, small tests of change). Ninety-two percent of patients reported they would attend another
telehealth session.
Conclusion. Findings from this study suggest that implementation of telehealth physical therapy during the COVID-19
pandemic was feasible and acceptable in this setting.
Impact. These results can be used to guide future health policy, quality improvement, and implementation science initiatives
to expand the use and study of telehealth for physical therapy.
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2 Telehealth Physical Therapy Implementation

Introduction

Telehealth technology has long been considered an option for
delivering high-quality, high-value physical therapist inter-
vention.1 Use of telehealth within physical therapist practice
has promising efficacy for improving rehabilitation outcomes
in patients with orthopedic conditions (eg, total joint
arthroplasty, low back pain), neurologic injury (eg, stroke,
amyotrophic lateral sclerosis), and chronic, disabling health
conditions.2–8 Further, the estimated cost of using telehealth
technology in physical therapist practice appears feasible.9

Reimbursement limitations have been a significant barrier
to widespread telehealth physical therapy adoption in the
United States. For example, the Centers for Medicare and
Medicaid Services did not have billing codes for telehealth
physical therapy services, and physical therapists were not
eligible telehealth providers prior to the COVID-19 pandemic.
In the early stages of the pandemic, local and state policies
were enacted to slow the spread of the virus.10,11 Specifically,
the San Francisco Bay Area, a region with early community
spread of COVID-19, initiated an aggressive shelter-in-place
plan, limiting contact with people outside of their immediate
household and nonessential travel, and closing nonessential
operations.11 During the months of March and April, many
commercial insurance providers minimized barriers to reim-
bursement of telehealth physical therapy. On April 30, the
Centers for Medicare and Medicaid Services issued policy
changes to include physical therapists as eligible providers of
telehealth services, allowing beneficiaries to access rehabilita-
tive care during the public health emergency.12

Implementation of promising innovations (eg, telehealth
physical therapy) within health care operations should
consider the complex interactions of contextual factors (eg,
patient, clinician, administrative) with a guiding frame-
work.13–15 The Reach Effectiveness Adoption Implementa-
tion Maintenance (RE-AIM) framework has been used to
prospectively, concurrently, and retrospectively plan and eval-
uate the translation of scientific innovations into a variety of
pragmatic, “real-world”settings.15,16 The elements of the RE-
AIM framework guide the planning and evaluation process
by focusing efforts in 5 key domains. The domains, including
reach, effectiveness, adoption, implementation, and mainte-
nance, are extensively described elsewhere.15,16 Implementa-
tion outcomes, which are measures of implementation success,
can be particularly relevant in early implementation stages to
understand the context and strategies (eg, Expert Recom-
mendations for Implementation Change [ERIC] project) that
should be used to facilitate maintenance and scale-up.17,18

To date, there have been few published reports describing
telehealth physical therapy implementation planning or evalu-
ation. Additionally, implementation strategies to maintain and
scale up telehealth physical therapy remain unclear. Therefore,
the purpose of this study was to evaluate implementation of
telehealth physical therapy in response to COVID-19 from
patient and clinician perspectives and identify implementation
strategies to maintain and scale up long-term telehealth phys-
ical therapy within a large urban academic medical center.

Methods

Implementation Site

Telehealth physical therapy was implemented at the Uni-
versity of California, San Francisco Medical Center Outpa-
tient Physical Therapy Faculty Practice on March 15, 2020.

The first week of implementation was a transition period
when patients were contacted and rescheduled with telehealth
physical therapy sessions. In-person physical therapy sessions
were permitted through the first week of implementation for
patients who were unable to be contacted or rescheduled.

The faculty practice operates 3 clinics within the city and
county of San Francisco and has 44 practicing physical ther-
apist clinicians who have board certification in orthopedics
(n = 27), neurology (n = 5), geriatrics (n = 2), and sports
(n = 2). The 3 outpatient clinics serve patient populations
with a range of socioeconomic, educational, racial, ethnic,
and geographic diversity. Although use of telehealth physical
therapy was minimal prior to the public health emergency,
University of California, San Francisco Medical Center had an
electronic medical record, technology infrastructure, and clin-
ical expertise to support a large-scale transition to telehealth
physical therapy.

Data Sources and Collection

The COVID-19 pandemic disrupted clinical care at a
rapid pace. The RE-AIM framework can accommodate
for ongoing, iterative planning and was used to evaluate
the implementation phase success.15,16 The implementa-
tion phase was defined by the city and county of San
Francisco shelter-in-place order from March 16, 2020, to
May 16, 2020.11,19 Patient-level data were extracted from
electronic medical records between March 16, 2020, and
May 16, 2020. Data included number of sessions (new,
follow-up) delivered using telehealth or in-person, patient
demographics (eg, age, sex, race/ethnicity), and patient clinical
characteristics, (eg, referring diagnosis, comorbidity burden).
Faculty practice administrative scheduling groups were used
to categorize referring diagnosis as orthopedic (eg, spine
pain, osteoarthritis, sprain/strain, tendonitis, postoperative
rehabilitation [eg, anterior cruciate ligament repair, joint
replacement]), neurology (eg, amyotrophic lateral sclerosis,
vestibular disorders, multiple sclerosis, abnormality of gait,
falls), pelvic health (eg, stress incontinence, pelvic and
perineal pain), and other/nonspecified (eg, amputation,
oncology). Comorbidity burden was measured using the
Charlson comorbidity index.20 To contextualize potential
differences in telehealth use, data were also extracted from
March 16 to May 16, 2019. Administrative incident reports
related to telehealth physical therapy were also extracted
from the implementation phase to identify potential safety
concerns.

A patient satisfaction survey (Fig. 1) was administered to
all patients who received telehealth physical therapy using
the Research Electronic Data Capture platform.21 The sat-
isfaction survey contained 10 items that requested patients
rate their satisfaction in a variety of domains (eg, getting
connected, using telehealth, hearing, seeing, feeling safe, com-
fort, the physical therapist, additional information, meeting
expectations, and overall session) on a 5-point Likert scale
(1: Not at all satisfied; 3: Satisfied; 5: Very satisfied). The
satisfaction survey also included a single yes/no question—
“Would you participate in another telehealth physical therapy
session?”—and 3 open-ended questions eliciting patient feed-
back for the best aspects of telehealth, how to improve the
telehealth experience, and other comments.

Clinic clinicians’ and supervisors’ perspectives were
obtained using qualitative methods. The lead author (M.J.M.)
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Figure 1. Patient satisfaction survey.

took extensive field notes while engaging in telehealth-focused
staff meetings, task force meetings, educational sessions, and
clinician interviews. During these meetings, clinician leaders
(ie, champions) described patient, clinician, and administra-
tive barriers to telehealth implementation, facilitated problem
solving to address barriers, and provided education. Clinicians
volunteered for one-time videoconference interviews (approx-
imately 45 minutes each) in groups of 1 to 3 participants
with a stated goal to understand how clinicians are adapting
to telehealth sessions, identify emergent challenges, and
explore potential solutions. Clinician interview procedures

included a welcome, introductions, description of interview
goals, a statement of interview confidentiality, and interview
questions (eg, “What is going well with telehealth?” “What
isn’t going well with telehealth?” “What would you change
to make improvements?” “What aspects of telehealth do
you need more training in?”). Throughout qualitative data
collection from clinicians and supervisors, the lead author
had opportunities to ask clarifying and probing questions
to obtain additional detail and perspectives. The University
of California, San Francisco Institutional Review Board
determined that this study involved quality improvement
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Table 1. Comparison of Physical Therapy Session Types Completed During Telehealth Implementation Phase (2020) and Comparison Period (2019)a

Physical Therapy Session Types Comparison Periodb Implementation Phasec P

New physical therapy sessions (N = 2604)
In-person 1785 (100) 74 (9) <.001d

Telehealth 0 (0) 745 (91)
Follow-up physical therapy sessions (N = 11,199)

In-person 7452 (>99) 591 (16) <.001d

Telehealth 18 (<1) 3138 (84)

a
Data presented as n (%).

b
Comparison period: March 22, 2019, to May 16, 2019.

c
Implementation phase: March 22, 2020, to May 16, 2020.

d
Significant

Fisher exact test (P < .05).

activities and did not require Institutional Review Board
oversight.

Analysis

Each element of the RE-AIM framework was analyzed sepa-
rately. The primary measure of reach was the proportion of
sessions that were telehealth physical therapy (new, follow-
up). Secondary measures of reach included patient demo-
graphic and clinical characteristics. Measures of reach were
analyzed using data from March 22 to May 16 because
the first week (March 16, 2020, to March 21, 2020) was a
transition period. Reach in 2019 versus 2020 was compared
using Fischer exact and Pearson χ2 tests, where P < .05
indicated significance. Effectiveness was conceptualized as
patient satisfaction and safety.18 Satisfaction was measured
as the proportion of patients who had an average score of
3 or more (at least satisfied) on the 10-item satisfaction
survey. Safety was assessed as the number and description
of adverse events during the implementation phase. Adoption
was measured as the proportion of physical therapists using
telehealth technology at least once and the average propor-
tion of physical therapists’ sessions that were delivered using
telehealth technology during the implementation phase.

Qualitative methods have previously been used to assess
implementation with the RE-AIM framework.22 An applied
thematic analysis approach, which emphasizes pragmatic,
efficient, and rigorous analysis, was selected for the pur-
pose of identifying emergent themes from qualitative data.23

Patient satisfaction survey open-ended questions and field
notes (clinician interviews, implementation-focused meetings)
were coded by the lead author (M.J.M.) using a structural
coding strategy, where responses to primary questions were
assigned unique codes.23 Following coding, data from patients
and field notes were merged, similar codes and concepts were
condensed into categories, and emergent themes (barriers/fa-
cilitators) were identified. The iterative qualitative analysis
was led by M.J.M. and enhanced by weekly feedback from
a clinical champion (D.R.K.) and/or clinic supervisors to
discuss, refine, and finalize emergent themes.

Potential for maintenance and scale-up of telehealth imple-
mentation was assessed as the proportion of patients who
responded “yes” to the single question regarding participation
in another telehealth physical therapy session.

Finally, M.J.M. and D.R.K. used the ERIC framework17 to
retrospectively classify strategies used in the implementation
phase, prospectively identify strategies to maintain and scale
up telehealth, and identify strategy application exemplars. A
stakeholder meeting with champions, supervisors, and aca-
demic stakeholders was convened to obtain feedback and con-

sensus on prospective implementation strategies for telehealth
maintenance and scale-up.

Role of the Funding Source

Dr Miller’s time was supported by the National Institutes
of Health (NIH 5T32AG000212–27). The funders played no
role in the design, conduct, or reporting of this study.

Results

Reach

There were 4548 physical therapy sessions from March 22,
2020, to May 16, 2020 (Tab. 1). Telehealth physical therapy
comprised 85% of sessions (84% new, 91% follow-up) during
the implementation phase in 2020 (Tab. 1), and the compar-
ison period had a higher total volume of sessions (9255) and
lower proportion of telehealth physical therapy (<1%). The
week-by-week distribution of telehealth and in-person (new
and follow-up) sessions during the implementation phase is
represented in Figure 2. There were 1501 unique patients
served during the implementation phase. Compared with the
prior year, a greater proportion of patients reached were
younger, primarily English speaking, non-Hispanic White,
commercially insured, and had fewer medical comorbidities
(Tab. 2).

Effectiveness

The satisfaction survey was sent to 1153 (75%) patients, and
surveys were returned by 307 (27%) patients. The 10-item
patient satisfaction survey was complete for 270 patients, and
254 (94%) were at least satisfied. There was 1 adverse event
during the implementation phase, which was a noninjurious
controlled fall.

Adoption

All physical therapists conducted at least 1 telehealth session,
indicating 100% adoption. The average (SD) proportion of
physical therapists’ sessions that were delivered using tele-
health technology during the implementation phase was 89%
(16%).

Implementation

Qualitative analysis of patient satisfaction open-ended
questions, and field notes from clinician interviews (n = 19
clinicians) and implementation-focused meetings resulted in
5 emergent themes (barriers/facilitators). These emergent
themes were placed within a context that shelter-in-place
was perceived as temporary, and would move to a new
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Figure 2. Distribution of in-person and telehealth sessions (new and follow-up) by week during implementation phase (March 22, 2020, to May 16, 2020)
and average sessions/week during comparison period (March 22, 2019, to May 16, 2019).

Table 2. Unique Patient Characteristics During Implementation Phase (2020) and Comparison Period (2019)a

Characteristics Comparison Periodb Implementation Phasec
P

(N = 3169) (N = 1501)

Age, y <.001d

< 45 1287 (41) 732 (49)
45–65 1025 (32) 486 (32)
> 65 857 (27) 283 (19)

Men 1118 (35) 532 (35) .51
English speaking 2981 (94) 1475 (98) <.001d

Race/ethnicity .002d

Non-Hispanic White 1639 (52) 826 (55)
Black/African American 190 (6) 91 (6)
Asian 666 (21) 240 (16)
Hispanic/Latino 298 (9) 152 (10)
Unknown 376 (12) 192 (13)

Comorbidity burden <.001d

No comorbid conditions 2260 (71) 1153 (77)
1-2 comorbid conditions 558 (18) 205 (14)
≥ 3 comorbid conditions 351 (11) 143 (10)

Referral diagnosis category <.001d

Orthopedic 2485 (78) 1131 (75)
Neurologic 298 (9) 119 (8)
Pelvic health 227 (7) 158 (11)
General/unspecified 159 (5) 93 (6)

Insurance type <.001d

Commercial 2060 (65) 1091 (73)
Medicaid 357 (11) 136 (9)
Medicare 725 (23) 255 (17)
Other 27 (1) 19 (1)

a
Data presented as n (%).

b
Comparison period: March 22, 2019, to May 16, 2019.

c
Implementation phase: March 22, 2020, to May 16, 2020.

d
Significant

Fisher exact test (P < .05).
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6 Telehealth Physical Therapy Implementation

phase with less restrictive guidelines. Specific to the shelter-in-
place, clinician discussions and open-ended satisfaction survey
responses indicated satisfaction with telehealth physical
therapy sessions and physical therapy outcomes could be
highest with a mix of in-person and telehealth sessions. The
5 emergent themes were: organizational factors, engaging
external stakeholders, champions, clinician education, and
process. Implementation phase strategies were retrospectively
classified according to the ERIC framework and organized
by emergent themes (Tab. 3). Organizational factors that
facilitated telehealth implementation included organizational
policy changes, preexisting academic partnerships, and access
to previously untapped telehealth resources (eg, software,
hardware). Clinician leaders (ie, champions) were critical
factors for addressing 2 significant patient- and clinician-level
barriers to telehealth implementation: clinician education and
process. Champions spearheaded clinician education efforts
through multiple mechanisms and worked with leadership
to conduct small tests of change that could be expanded
to the larger group of clinicians. Engagement with external
stakeholders through a satisfaction survey was a necessary
step toward developing an understanding of potential for
future adaptations of telehealth physical therapy. Finally,
consensus for which strategies should be used to maintain
and scale up telehealth physical therapy was achieved among
supervisors, champions, and academic stakeholders (Tab. 3).

Maintenance

The single yes/no question was completed by 305 patients,
with 92% of respondents reporting willingness to participate
in additional telehealth physical therapy sessions.

Discussion

The purpose of this study was to evaluate implementation
of telehealth physical therapy in response to COVID-19 and
identify implementation strategies to maintain and scale up
long-term telehealth physical therapy within a hospital-based
outpatient clinic. During the implementation phase, telehealth
was used to reach patients in 85% of sessions, and adopted
by 100% of physical therapists. Patients were largely sat-
isfied and indicated they would attend another telehealth
physical therapy session. Finally, implementation strategies
were retrospectively classified with the ERIC framework, and
prospectively identified for future telehealth maintenance and
scale-up.

There is mounting evidence supporting telehealth physical
therapy for people with a variety of disabling health condi-
tions.2–9 Despite this evidence, the rigorous methods used in
prior research limits generalizability of findings into “real-
world” settings, where telehealth is yet to be adopted.15,16

Telehealth physical therapy implementation has previously
been evaluated in the skilled nursing facility setting,8 but
reports from other practice settings are limited. The positive
findings from the present study contribute to the under-
standing of telehealth physical therapy implementation by
providing evidence of the feasibility and potential for success
within a large urban medical center.

Evaluating reach during the implementation phase can
inform future work to make access to telehealth equitable.15

For example, patient characteristics from the implemen-
tation phase and comparison period suggest that specific
populations can experience barriers to telehealth physical

therapy. Patients reached during the implementation phase
were predominantly under the age of 65, non-Hispanic White,
English speaking, commercially insured, and had a Charlson
comorbidity index of 0. Compared with the prior year, the
representation of patients who were older than 65, non–
English speaking, Asian, had a Charlson comorbidity index of
at least 1, and had noncommercial insurance that was smaller,
suggesting potential interrelatedness of these characteristics.
Alternatively, the smaller representation could be a response
to initial Centers for Disease Control and Prevention recom-
mendation for people with underlying health conditions.24

Importantly, age, race, ethnicity, insurance status, among
other patient characteristics, are associated with telehealth
access and use across health care disciplines.25–28 Further
research is needed to understand potential mechanisms of
equitable access for physical therapy when using telehealth
technology.

Low acceptability, satisfaction, and adoption can be a sig-
nificant barrier to implementation maintenance.18 In gen-
eral, patients were more than satisfied, and 92% of patients
reported willingness to participate in another telehealth ses-
sion. Additionally, an average of 89% of physical therapist
caseloads was completed using telehealth. For patients and
clinicians, the perception of shelter-in-place as a temporary
period placed telehealth as a suitable alternative to no physical
therapy, and many patients and clinicians desired maintenance
of telehealth sessions beyond the pandemic. Although there
is risk of response bias toward those who had a telehealth
session and were sent and then completed the satisfaction
survey, the positive findings suggest there are patients who
find telehealth an acceptable option for physical therapy
access.

The application of evidence-based implementation strate-
gies from the ERIC project is relevant for the generalizability
of the present study findings.17 Although a priori implemen-
tation planning is recommended,16,18 prospective selection of
telehealth implementation strategies was not feasible for this
study. Therefore, strategies from the implementation phase
were retrospectively classified, and prospectively identified
to increase the potential for maintenance and scale-up of
telehealth. The majority of prospectively identified strategies
were a progression of retrospectively classified strategies. For
example, clinician education will be progressed from basic
topics (eg, connectivity troubleshooting, benefits of telehealth)
to advanced topics (eg, screensharing anatomic images, exer-
cise videos, telehealth clinical decision making). Alternatively,
some prospective strategies were not formally used during the
implementation phase, and require ongoing effort. For exam-
ple, collaborative rehabilitation clinics (eg, Integrated Sports
Rehabilitation Group, Pelvic Health, Amyotrophic Lateral
Sclerosis Clinic) were aware of the telehealth implementation
efforts; yet, formal engagement and network weaving was not
undertaken during the implementation phase. Iterative, small
tests of change will inform the development of specialized
processes to optimize the function of collaborative clinics
using telehealth technology.

Limitations

This quality improvement study using the RE-AIM frame-
work was conducted within 1 setting, and emergent themes
(barriers/facilitators) might not generalize to other contexts.
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Although the RE-AIM framework is used for imple-
mentation planning, research suggests the application of
multiple theories, models, and/or frameworks is needed to
optimize implementation success at different stages.29 For
example, determinant frameworks (eg, consolidated frame-
work for implementation research,14 theoretical domains
framework30) and/or implementation theory (eg, normal-
ization process theory31) could be used to formally assess
barriers, facilitators, and strategies of telehealth physical
therapy implementation during subsequent maintenance,
scale-up, and optimization phases.

The pragmatic nature of this study was largely a retro-
spective analysis of administratively collected data that could
be queried from the medical record during a relatively short
period of time, therefore analyses of prospectively planned
quantitative and qualitative data collection were limited. The
use of a satisfaction survey has potential to increase the risk of
response bias toward patients who participated in telehealth
physical therapy and completed the survey. The early stage of
this implementation effort necessitated the use of implementa-
tion outcomes,18 and clinical effectiveness indicators were not
available. Prospective quantitative and qualitative methods
should be conducted to further investigate patient-, clinician-,
and organization-level implementation barriers, especially for
underrepresented patient populations, and effectiveness of
selected implementation strategies. Research is also needed
for methods to collect clinical effectiveness measures through
remote means.

Conclusions

Implementation of telehealth physical therapy during the
COVID-19 pandemic was successful in a large urban medical
center. Compared to prior use, the reach and adoption of
telehealth physical therapy during the implementation phase
were higher. Further, patients’ satisfaction and willingness
to have additional telehealth physical therapy sessions
were high.

The positive findings from this study demonstrate that
patients find telehealth acceptable and physical therapy ser-
vices can be delivered using telehealth technology. These study
findings can be used to guide future policy, quality improve-
ment, and implementation science initiatives to expand the use
and study of telehealth for physical therapy.
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