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Purpose:Purpose: The purpose of this study was to investigate physical therapists (PT) and physical therapy 
assistants’ (PTA) readiness to deliver telehealth (TH) services during COVID-19 pandemic. Method:Method: IRB 
approved this survey analysis study. The Modified Maryland TH Readiness Assessment Tool (mMTRAT) 
was distributed by email to all licensed PTs and PTAs in California in October 2020. One-way analysis of 
variance (ANOVA) was used to compare between-groups differences for continuous demographic data. 
Pearson chi-square analysis was used to assess between-group distributions of categorical data. The 
statistical significance of between-groups median mMTRAT scores was assessed using the Mann-Whitney 
U test. Statistical significance was set at α 0.05. Results:Results: Respondents, n=337 completed the survey. 
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readiness domain and 80% in the financial consideration domain, 75% in the operations domain, 86% 
items in the staff engagement domain and 80% of the items in patient engagement domain demonstrated 
a median score of Agree/Strongly Agree. Self-identified decision makers demonstrated a significantly 
stronger assessment of readiness than non-decision-makers. Conclusions:Conclusions: Potentially important gaps 
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non-decision-makers may present organizational challenges to TH adoption. 
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ABSTRACT 
Purpose: The purpose of this study was to investigate physical therapists (PT) and physical therapy assistants’ (PTA) readiness 
to deliver telehealth (TH) services during COVID-19 pandemic. Method: IRB approved this survey analysis study. The Modified 
Maryland TH Readiness Assessment Tool (mMTRAT) was distributed by email to all licensed PTs and PTAs in California in October 
2020. One-way analysis of variance (ANOVA) was used to compare between-groups differences for continuous demographic data. 
Pearson chi-square analysis was used to assess between-group distributions of categorical data. The statistical significance of 
between-groups median mMTRAT scores was assessed using the Mann-Whitney U test. Statistical significance was set at α≤ 
0.05. Results: Respondents, n=337 completed the survey. Of the respondents, 42.9% reported having decision-making authority. 
Sixty percent of items in the core readiness domain and 80% in the financial consideration domain, 75% in the operations domain, 
86% items in the staff engagement domain and 80% of the items in patient engagement domain demonstrated a median score of 
agree/atrongly agree. Self-identified decision makers demonstrated a significantly stronger assessment of readiness than non-
decision-makers. Conclusions: Potentially important gaps remain across all areas of readiness. Observed limitations in agreement 
between decision-makers and non-decision-makers may present organizational challenges to TH adoption. 
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BACKGROUND 
Telehealth (TH) is the remote communication of health-related information or services via telecommunication and information 
technology between two or more people.1 It may be synchronous or asynchronous, and includes video, email, text, and mobile 
phone applications. It also has potential to expand to new technologies such as voice interface (e.g., Amazon’s AlexaTM) or mobile 
sensors (pulse oximeters, thermometers, smartwatches, etc.).2, 3 Emerging technology to allow for TH started with the NASA space 
program, and the first prototype of telemedicine system was created in 1967; however, the massive expansion of 
telecommunication and information technology growth in the 1990’s led to rapid advancements in TH.4 Historically, TH has been 
used by physicians and health care professionals to provide care, seek expert advice from their colleagues in different parts of the 
country or world, and interact with patients and their families.5,6 Recently, telecommunication has also gained popularity in delivery 
of rehabilitation services. 
 
TH in physical therapy addresses the use of telecommunication technology to provide rehabilitation services remotely, including 
examination, evaluation, diagnosis, interventions, and education.7 TH facilitates increased access to services for patients who are 
remote or homebound, provides choices of times that are most convenient and less expensive for the patient, requiring less time 
off work, and less travel costs.5 In addition to convenience, TH is also effective in terms of outcomes and cost.  Several recent 
studies have reported equivalent outcomes compared to traditionally delivered therapy in patients post-stroke, knee and hip 
replacements, and coronary heart disease.8,9,10 Additionally, two recent reviews and meta-analysis indicate that TH 
is comparable with traditional rehabilitation for a variety of conditions.11,12  TH has also been demonstrated to be cost-effective in 
a systematic review for lower extremity joint replacements, review of musculoskeletal conditions, and may be in those with non-
specific chronic low back pain and subacromial decompression.13-16 However, despite multiple benefits, research suggests that 
therapists have been slow to adopt TH. As physical therapy is a hands-on profession relying on objective measures; technology 
has only relatively recently allowed providers to successfully use TH for physical therapy services.7 Lawford et al reported that 
“firsthand experience may be necessary for physiotherapists to embrace new models of service delivery”.17 
 
The novel COVID-19 crisis erupted in 2020 and the high uncertainty of spread and transmissibility brought about the urgency for 
application of telemedicine and TH. It quickly became an important way to manage patients' healthcare while keeping them safe 
through social distancing and self-quarantine.18 Consequently, the novel coronavirus pandemic accelerated adoption of TH by 
physical therapists, patients, and payers. On March 17th, 2020, the American Physical Therapy Association issued a statement 
advising their specialists to employ their judgment in deciding the best way to approach TH provision.19 In April 2020, the Centers 
for Disease Control encouraged all non-essential activity in clinics, hospitals, and ambulatory surgical centers to be limited.20 TH 
rapidly became an essential element for physical therapists and physical therapist assistants to deliver outpatient physical therapy 
services. Reduced access to in-person rehabilitation care along with changes in healthcare finance and delivery contributed to an 
exponential increase in TH.21 Hardware infrastructure with widespread connected devices allowed direct point of care delivery.22 
 
Prior to the pandemic, widespread TH adoption in the United States was limited by several factors; for example, the Centers for 
Medicare and Medicaid Services (CMS) did not have billing codes for TH physical therapy services, and physical therapists were 
not eligible TH. Additionally, there was lack of organizational support relating to the law, policies, and reimbursements of TH 
because not all insurance companies were on board.23,24 However, early in the pandemic, many commercial insurance providers 
minimized barriers to reimbursement of TH physical therapy.23 Additionally, the CMS issued policy changes to include physical 
therapists as eligible providers of TH services, allowing beneficiaries to access rehabilitative care during the public health 
emergency.20 However, specific federal and state payer guidelines, regulatory hurdles, and patient privacy barriers still exist.25 
Readiness of all constituents for this methodology may have been questionable given the necessary speed of adoption. The need 
for implementation and adoption of TH technology was not considered before the pandemic.26 Additionally, the perspectives of 
physical therapists and physical therapist assistants regarding implementation and adoption of TH has not been explored. There 
have been few published reports describing TH implementation planning or evaluation, and none to describe physical therapists 
and physical therapist assistants’ readiness to deliver TH services. 23 Therefore, the purpose of this study was to investigate 
physical therapists’ and physical therapist assistants’ readiness to deliver TH services. We believe that readiness of rehabilitation 
and healthcare providers will inform not only decisions related to training and implementation of TH in physical therapy but also 
management-related strategies, both organizational and patient management strategies as identified by Bashshur et.al.4 
 
METHODS 
Aim  
The study protocol aimed at performing survey analysis to investigate Physical Therapists and Physical Therapist Assistants 
readiness to deliver TH services was approved by University’s Institutional Review Board (#20-114).  
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Study Design 
Survey of physical therapist and physical therapist assistants’ readiness to deliver telehealth services.  
 
Participants 
PTs and PTAs licensed in the state of California, United States, were the population under study. They were identified by enrollment 
with the Physical Therapy Board of California during the study period. 
 
Survey Instrument 
SurveyMonkey® (San Mateo, California, United States) was used to create the data collection instrument. The instrument consisted 
of a demographic questionnaire and the TH Readiness Assessment Tool.27 The TH Readiness Assessment Tool (TRAT) was 
developed by the Maryland Health Commission to help small physician practices self-assess readiness to provide TH services. 
Results from the TRAT were used to identify potential areas of need to address and improve readiness. The TRAT was intended 
to be completed in 20 minutes or less by the lead physician or program manager. Each TRAT item was scored individually and 
then weighted to determine a subscale score. For this study, TRAT items were revised to declarative statements to which 
respondents could rate their level of agreement on a 5-point Likert scale, ranging from Strongly Agree (SA) to Strongly Disagree. 
The modified TRAT (mTRAT) was intended to provide an additional range of responses compared to the original TRAT. 
 
Procedure 
The data collection instrument, consisting of the demographic questionnaire and mTRAT, was circulated via email to licensed 
physical therapists and physical therapist assistants in the state of California by the Physical Therapy Board of California in august 
of 2020, and one reminder email was sent two weeks prior to the close of the survey. The data collection instrument was open 
from August 2020 to October 2020. 
 
Statistical Analysis 
Means and 95% confidence intervals (95% CI) were calculated for continuous data. Categorical data were expressed as 
frequencies and proportions. Subgroup analyses were completed for respondents who did versus did not report decision-making 
authority, and for respondents who reported their clinics did versus did not provide TH services. One-way ANOVA was used to 
assess the statistical significance of between-groups’ differences for continuous demographic data. Pearson chi-square analysis 
was used to assess the statistical significance of between-group distributions of categorical data. The statistical significance of 
between-groups’ median mTRAT scores was assessed using the Mann-Whitney U test. Differences were considered statistically 
significant at α≤ 0.05. 
 
RESULTS 
A total of 479 responses were available for analysis, including 337 surveys that were complete and 142 surveys that were 
incomplete. The overall completion percentage, calculated as the number of respondents who completed the survey divided by 
the number of potential respondents who started the survey, was 69.2%. 

 
Respondent Characteristics 
Demographic characteristics for all respondents appear in Table 1. Respondents were 413 physical therapists (87.7%) and 57 
physical therapy assistants (12.1%) with a mean age of 43.6 years (95% confidence interval [95% CI]: 42.5-44.6 years). There 
were 357 women (84.8%), 112 men (23.8%), and three respondents (0.6%) who preferred not to specify a gender. The most 
frequently reported highest level of education attainment was professional doctorate, such as Doctor of Physical Therapy (n=196; 
41.6%). The most frequently reported practice settings were outpatient clinics (n=284; 60.3%) in urban locations (n=376; 79.8%). 
Most frequently reported practice specialties were orthopedics (n=221; 46.9%), pediatrics (n=73; 15.5%), and geriatrics (n=55, 
11.7%). Respondents had an average of 16.4 years (95% CI: 15.3-17.5 years) of clinical experience and worked 30.5 hours per 
week (95% CI: 29.2-31.8 hours per week) as a clinician. One hundred thirty-two respondents (28.0%) also reported working as an 
owner, manager, or administrator, and 195 respondents (41.4%) had authority to make decisions within their clinic regarding TH. 
Three hundred twenty-two respondents (68.4%) provided TH services at the time they responded to the survey. Frequency 
distributions of respondent demographic characteristics significantly differed based on survey completeness for licensure 
designation (p<0.001), highest degree attained (p=0.005), practice setting (p<0.001), primary practice area (p<0.001), and whether 
the respondent’s clinic already provided TH services (p<0.001). Data from all surveys were pooled for analysis to increase 
representation in the analysis for physical therapy assistants, respondents from acute care hospitals and ‘other’ practice settings, 
and respondents who did not yet provide TH services. 
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Table 1. Respondent demographics 

 
 

All respondents 
(n=471) 

Completed surveys 
(n=337) 

Incomplete surveys 
(n=142) 

Age (years) 43.6 (42.5-44.6) 44.1 (42.8-45.4) 42.3 (40.3-44.2) 

Gender 
 Woman 
 Man 
 Prefer not to say 

 
357 (84.8%) 
112 (23.8%) 
3 (0.6%) 

 
258 (76.6%) 
72 (21.4%) 
2 (0.6%) 

 
99 (69.7%) 
40 (28.2%) 
1 (0.7%) 

Licensure designation 
 Physical therapist 
 Physical therapy assistant 
 Other 

 
413 (87.7%) 
57 (12.1%) 
1 (0.2%) 

 
304 (90.2%) 
27 (8.0%) 
1 (0.3%) 

 
109 (76.8%) 
30 (21.1%) 
0 (0.0%) 

Educational attainment 
 Associate degree 
 Bachelor’s degree/certificate 
 Professional Master’s degree 
 Academic Master’s degree 
 Professional Doctorate 
 Academic Doctorate 

 
24 (5.1%) 
85 (18.0%) 
54 (11.5%) 
38 (8.1%) 
196 (41.6%) 
6 (1.3%) 

 
8 (2.4%) 
58 (17.2%) 
42 (12.5%) 
26 (7.7%) 
50 (14.8%) 
5 (1.5%) 

 
16 (11.3%) 
27 (19.0%) 
12 (8.5%) 
12 (8.5%) 
52 (36.6%) 
1 (0.7%) 

Total duration worked as a clinician (years) 16.4 (15.3-17.5) 17.0 (15.7-18.3) 15.0 (13.1-16.9) 

Time worked as a clinician per week (hours) 30.5 (29.2-31.8) 30.7 (29.2-32.2) 30.0 (27.6-32.5) 

Work as an administrator 
 Yes 
 No 

 
132 (28.0%) 
344 (73.0%) 

 
99 (29.4%) 
236 (70.0%) 

 
33 (23.2%) 
108 (76.1%) 

Total duration worked as an administrator 
(years) 

4.1 (3.4-4.8) 4.3 (3.5-5.1) 3.6 (2.4-4.9) 

Time worked as an administrator per week 
(hours) 

5.7 (4.6-6.7) 6.0 (4.7-7.2) 4.9 (3.0-6.7) 

Current status of TH provision 
 Provides TH services 
 Does not provide TH services 

 
322 (68.4%) 
152 (32.2%) 

 
257 (76.3%) 
78 (23.5%) 

 
65 (45.8%) 
74 (52.1%) 

Decision-making authority for TH 
Yes 
No 

 
195 (41.4%) 
281 (59.7%) 

 
144 (42.7%) 
192 (57.0%) 

 
51 (35.9%) 
89 (62.7%) 

Practice setting 
 Acute care hospital 
 Assisted living setting 
 Community health clinic 
 Government facility 
 Outpatient clinic – freestanding office 
 Outpatient clinic – larger organization 
 School 
 Skilled nursing/extended care facility 
 Other 

 
31 (6.6%) 
2 (0.4%) 
4 (0.8%) 
9 (1.9%) 
141 (29.9%) 
143 (30.4%) 
10 (2.1%) 
37 (7.9%) 
99 (21.0%) 

 
13 (3.9%) 
1 (0.3%) 
2 (0.6%) 
6 (1.8%) 
108 (32.0%) 
112 (33.2%) 
4 (1.2%) 
18 (5.3%) 
73 (21.7%) 

 
18 (12.7%) 
1 (0.7%) 
2 (1.4%) 
3 (2.1%) 
33 (23.2%) 
31 (21.8%) 
6 (4.2%) 
19 (13.4%) 
26 (51.4%) 

Practice location 
 Urban (i.e., city or town) 
 Rural (i.e., countryside) 
 Mobile (i.e., home health) 
 Remote (i.e., TH) 

 
376 (79.8%) 
39 (8.3%) 
44 (9.3%) 
13 (2.8%) 

 
264 (78.3%) 
29 (8.6%) 
34 (10.1%) 
10 (3.0%) 

 
112 (78.9%) 
10 (7.0%) 
10 (7.0%) 
3 (2.1%) 

Primary practice area 
 Acute/subacute care 
 Aquatics 
 Cardiopulmonary 
 Geriatrics 

 
30 (6.4%) 
2 (0.4%) 
1 (0.2%) 
55 (11.7%) 

 
14 (4.2%) 
0 (0.0%) 
0 (0.0%) 
29 (8.6%) 

 
16 (11.3%) 
2 (1.4%) 
1 (0.7%) 
26 (18.3%) 
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Table 1 describes respondent demographic characteristics and compares all respondents, as well as subgroups of respondents, 
who completed at least 50% of the survey instrument (i.e., completed survey) and respondents who completed less than 50% of 
the survey instrument (i.e., did not complete survey). Continuous data are given as means and 95% confidence interval. Categorical 
data are given as counts and percentages. Significant differences between subgroups appear in bold text and shading (p<0.05). 
 
Overall Readiness to Provide Telehealth 
Data for all respondents’ self-reported organizational readiness to provide care appears in Table 2. 

 
Table 2. Readiness for TH service provision by survey respondents 

 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

1.1 Core Readiness Need for Telehealth 

Patients in my 
practice have 
difficulty getting the 
medical care they 
need because 
providers are too 
far away, patients 
lack transportation, 
or patients are 
unable to leave 
work or home. 

403 3 (2) 295 3(2) 105 3 (2) 174 3 (2) 228 3 (2) 

My organization 
has identified 
specific types of 
patients or clinical 
needs that may 
benefit from using 
TH 

403 2 (1) 295 2 (1) 105 3 (2) 174 2 (1) 228 2 (1) 

Patients in my 
practice ask for TH 
services or express 
interest in aspects 
of TH such as 
remote visits. 

403 2 (1) 295 2 (1) 105 3 (2) 174 2 (1) 228 2 (1) 

Patients in my 
practice use or 
express a need or 
desire for after-
hours (evenings 
and weekends) 
care 

403 3 (2) 295 2 (2) 105 3 (2) 174 3 (2) 228 2 (1) 

Providers affiliated 
with my practice 
routinely travel over 

401 4 (3) 295 4 (2) 105 3 (2) 172 4 (2) 228 4 (2) 

 Home health 
 Neurology 
 Orthopedics 
 Pediatrics 
 Pelvic health 
 Prevention and health promotion 
 Sports 

34 (7.2%) 
32 (6.8%) 
221 (46.9%) 
73 (15.5%) 
8 (1.7%) 
6 (1.3%) 
12 (2.5%) 

24 (7.1%) 
23 (6.8%) 
167 (49.6%) 
57 (16.9%) 
8 (2.4%) 
6 (1.8%) 
8 (2.4%) 

10 (7.0%) 
9 (6.3%) 
54 (38.0%) 
16 (11.3%) 
0 (0.0%) 
0 (0.0%) 
4 (2.8%) 
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 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

30 minutes from 
their primary 
location to provide 
services in other 
locations 

Potential benefits of 
TH for my practice 
outweigh the 
potential 
challenges 
associated with TH 

403 2 (2) 295 2 (2) 105 3 (2) 174 2 (2) 228 2 (1) 

1.2 Core Readiness: Organizational Leadership Buy-in 

My practice’s 
leadership has 
committed to TH 
development 
efforts. 

390 2 (2) 290 2(1) 97 4 (1) 170 2 (1) 219 2 (2) 

My practice has 
identified the vision, 
priorities, and goals 
for implementing 
TH. 

390 2 (2) 290 2(1) 97 4 (1) 170 2 (2) 219 2 (2) 

My practice has 
created a TH 
business plan. 

389 3 (2) 290 2 (2) 96 4 (2) 170 2(1.25) 218 3 (2) 

My practice’s 
leadership had past 
successes with 
instituting programs 
that required 
complex change 
processes, such as 
quality 
improvement 
initiatives or 
electronic health 
record 
implementations. 

388 2 (2) 290 2 (2) 97 3 (2) 169 2 (1) 218 2 (1) 

2. Financial Considerations 

My practice has 
considered how it 
will fund any capital 
costs (e.g., 
equipment, 
software, licensing) 
needed to start a 
TH program. 

372 2 (2) 280 2 (2) 89 3 (1) 163 2 (1) 208 3 (1) 

My practice has 
identified what 
additional staffing 
costs, if any, are 
needed to 
implement and 

372 2 (1) 280 2 (1) 89 3 (1) 163 2 (1) 208 3 (2) 
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 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

maintain a TH 
program. 

My practice has 
examined the TH 
services 
reimbursement 
policies for major 
insurers 
(Medicare/Medicaid
, and private 
insurance). 

371 2 (2) 279 2 (2) 89 3 (2) 162 2 (2) 208 2 (1) 

My practice has 
considered whether 
it would be 
financially feasible 
to offer TH services 
that are reimbursed 
by some but not all 
insurers. 

371 2 (1) 279 2 (2) 89 3 (2) 162 
2 
(1.25) 

218 2 (1) 

My practice has 
gathered the 
necessary 
information to 
conduct a cost, 
benefit, and risk 
analysis of 
implementing and 
using TH. 

370 3 (1) 278 2 (1) 89 3 (1) 162 2 (1) 207 3 (1) 

3.1 Operations: Telehealth Roles 

My practice has 
determined the 
staff responsibilities 
required to manage 
the administrative 
aspects of TH, 
such as 
appointment 
scheduling, 
coordinating 
information across 
providers, and 
patient 
documentation. 

336 2 (2) 257 2 (1) 77 4 (2) 143 2 (1) 192 2 (1) 

My practice has 
determined the 
staff responsibilities 
required to support 
TH patients, such 
as having a 
dedicated TH 
contact person to 
explain TH, answer 
patient questions, 
and provide 

336 2 (2) 257 2 (1) 77 4 (1.5) 143 2 (1) 192 3 (2) 
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 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

assistance during 
TH appointments. 

My practice has 
determined what, if 
any, additional TH 
staffing support is 
needed to 
implement and 
maintain a TH 
program. 
 

337 3 (1) 258 2 (1) 77 3 (1) 144 2 (1) 192 3 (2) 

My practice has 
determined how to 
protect staff time 
that needs to be 
dedicated to their 
TH roles and 
responsibilities. 
 

338 3 (2) 259 2 (1) 77 4 (2) 145 2 (1) 192 3 (2) 

3.2 Operations: Scheduling and Workflow 

My practice has 
considered how 
administrative 
workflows 
(scheduling, billing, 
patient 
documentation, 
communication 
between staff) will 
need to change to 
incorporate TH? 

320 2 (1) 247 2 (1) 71 3 (3) 138 
2 
(1.25) 

181 2 (1) 

My practice has 
considered how 
clinical workflows 
(e.g., taking vital 
signs) will need to 
change to 
incorporate TH 
services? 

320 3 (2) 247 2 (1) 71 3 (2) 138 2 (1) 181 3 (2) 

My practice has 
considered how 
care for TH patients 
will be coordinated 
and communicated 
across providers. 

320 2 (1) 247 2 (1) 71 4 (1) 138 
2 
(1.25) 

181 2 (2) 

My practice has 
determined how to 
obtain and 
document the 
patient’s consent 
prior to receiving 
TH services. 

320 2 (1) 247 2 (1) 71 4 (2) 138 2 (1) 181 2 (2) 

My practice has 
considered how TH 

320 2 (1) 247 2 (2) 71 3 (2) 138 2 (2) 181 2 (1) 
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 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

services will fit 
within your 
practice’s workflow 
with respect to 
when TH services 
are offered (e.g., 
follow-up care vs 
treatment, referral 
vs. self-referral, 
after hours vs. 
regular hours). 

3.3 Operations: Operational Requirements 

My practice has 
determined state 
licensing 
requirements 
necessary for each 
provider type (e.g., 
physical therapist, 
physical therapy 
assistant, 
physician, nurse, 
physician assistant, 
and others) 
implementing TH 
services. 

308 2 (2) 241 2 (1) 65 3 (2) 133 2 (1) 174 2 (2) 

My practice has 
determined 
whether TH visits 
by physical 
therapists are 
allowed under my 
state’s practice act. 

308 2 (1) 241 2 (1) 65 3 (2) 133 2 (1) 174 2 (2) 

My practice has 
determined that it 
does not need to 
seek answers for 
regulatory issues 
surrounding TH. 

306 3 (1) 239 3 (1) 65 3 (1.5) 133 4 (1) 172 3 (1) 

At least one person 
from my practice 
referred to our state 
board’s website to 
find information 
regarding the 
regulation of TH at 
least once. 

308 2 (2) 241 2 (1) 65 3 (2) 133 2 (1) 174 2 (2) 

At least one person 
from my practice 
called our state’s 
board to find 
information 
regarding the 

307 3 (2) 240 3 (2) 65 3 (2) 133 3 (2) 173 3 (2) 
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 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

regulation of TH at 
least once. 

The regulation of 
TH is clearly stated 
on my state board’s 
website. 

306 3 (1) 239 3 (1) 65 3 (0.5) 132 3 (1) 173 3 (1) 

At least one person 
from my practice 
referred to our 
state’s American 
Physical Therapy 
Association chapter 
website to find 
information 
regarding the 
regulation of TH at 
least once. 

307 2 (2) 240 2 (2) 65 3 (2) 133 2 (2) 173 3 (1) 

My practice has 
evaluated privacy 
and confidentiality 
procedures for TH 
services and how 
these conform to 
patient health 
protection laws 
(e.g., HIPAA; 42 
CFR-Part II). 

288 2 (1) 229 2 (1) 58 
3 

(2.25) 
119 2 (1) 168 2 (2) 

My practice has 
determined 
potential TH 
malpractice 
insurance coverage 
and liability costs. 

307 3 (2) 240 3 (2) 65 3 (2) 133 3 (2) 173 3 (2) 

My practice has 
determined 
whether any 
additional 
credentialing 
processes are 
needed for 
providers to provide 
TH services 

290 3 (1) 231 3 (1) 58 3 (1.5) 121 2 (1) 168 3 (1) 

3.4 Operations: Assessment Approach 

My practice has 
considered what 
the “success 
factors” for TH are 
such as cost 
effectiveness, 
patient/provider 
satisfaction, 
improved patient 
outcomes. 

281 2 (1) 223 2 (1) 57 3 (2) 117 2 (2) 163 3 (1) 
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 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

My practice has 
considered how 
staff and patients 
will provide 
feedback on the TH 
program and how it 
is working. 

281 3 (2) 223 2 (1) 57 3 (2) 117 2 (1) 163 3 (2) 

My practice has 
tools or methods in 
place for soliciting 
feedback from 
providers, staff and 
patients that could 
be used or adapted 
for TH. 

281 3 (2) 223 2 (1) 57 4 (2) 117 2 (1) 163 3 (2) 

My practice has 
considered the 
need for making 
improvements to 
services and 
administrative 
procedures based 
on feedback from 
providers, staff, and 
patients. 

282 2 (1) 224 2 (1) 57 3 (3) 117 2 (1) 164 3 (2) 

3.5 Operations: Technology 

My practice has 
reviewed or tested 
different TH 
equipment, 
software or 
services. 

280 2 (3) 222 2 (2) 57 4 (2) 116 2 (2) 163 2 (2) 

My practice has 
identified what 
types of 
telecommunication 
connections (e.g., 
bandwidth and 
internet 
connectivity quality) 
are needed to 
support TH at both 
originating and 
distant sites. 

280 2 (2) 222 2 (2) 57 4 (2) 116 2 (2) 163 2 (1) 

Staff at my practice 
have been involved 
in reviewing or 
selecting the 
technology. 

280 3 (2) 222 3 (2) 57 4 (2) 116 2 (3) 163 3 (2) 

My practice has 
existing IT staff or 
an IT vendor that 
provides technical 
expertise, technical 

279 2 (3) 221 2 (2) 57 3 (2) 116 2 (3) 162 2 (2) 
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 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

support and 
troubleshooting. 

3.6 Operations: Physical Space 

My practice has 
identified a 
designated space 
for virtual patient 
visits with an 
appropriate layout, 
privacy, and 
adequate lighting 
that will enable a 
distant provider to 
do a clinical 
assessment. 

280 2 (2) 222 2 (2) 57 4 (2) 116 2 (2) 163 3 (2) 

My practice has 
identified the 
requirements for 
physical space and 
equipment at the 
provider’s site to 
ensure quality and 
privacy. 

280 2 (1) 222 2 (2) 57 4 (2) 117 2 (2) 162 3 (2) 

My practice has 
considered 
emergency 
protocols for TH 
patients. 

280 3 (2) 222 3 (2) 57 4 (2) 117 2 (3) 162 3 (2) 

4.1 Staff Engagement: Education and Awareness 

My staff are aware 
of TH and the 
potential benefits 
and challenges 
involved in 
implementing a 
program. 

279 2 (1) 221 2 (1) 57 3 (2) 115 2 (1) 163 2 (1) 

My practice has 
considered how to 
ensure provider 
engagement in TH 
services once 
they’re 
implemented. 

279 2 (1) 221 2 (1) 57 3 (3) 115 2 (2) 163 2 (1) 

My practice has 
considered how 
much time 
(calendar time and 
staff time) will be 
devoted to training 
staff and providers 
(particularly those 
who are less tech-
savvy) on TH 
services. 

279 3 (2) 221 3 (2) 57 4 (2) 115 3 (2) 163 3 (2) 
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 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

4.2 Staff Engagement: Innovators and Champions 

My practice has 
identified one or 
more provider 
champions within 
the practice who 
are enthusiastic for 
TH and can keep 
the process moving 
forward once 
started. 

278 2 (3) 220 2 (2) 57 4 (2) 115 2 (2) 162 3 (2) 

Clinical staff at my 
practice are 
interested in and 
willing to use TH 
technology for 
client services. 

278 2 (2) 220 2 (1) 57 3 (2) 115 2 (1) 162 2 (2) 

Staff at my practice 
have experience 
with TH services. 

278 2 (2) 220 
2 
(1.75) 

57 3 (1) 115 2 (2) 162 3 (2) 

My practice has 
solicited interest 
and input on 
implementing TH 
from clinical staff 
and administrative 
staff within your 
practice. 

276 2 (1) 218 2 (2) 57 4 (2) 114 2 (2) 161 3 (2) 

5. Patient Readiness: Patient Engagement 

My practice has 
considered whether 
TH could be used 
to increase patient 
engagement in 
managing their 
health and making 
healthcare 
decisions. 

277 2 (1) 220 2 (1) 56 
3 
(2.75) 

115 2 (1) 161 2 (1) 

When my practice 
has implemented 
technologies aimed 
at patients (e.g., 
patient portals, text 
reminders, online 
scheduling), my 
patients have used 
them? 

277 2 (1) 220 2 (2) 56 3 (2) 115 2 (2) 161 2 (1) 

My practice has 
existing 
mechanisms in 
place that can be 
used or adapted to 
conduct education 
and outreach about 

277 2 (1) 220 2 (1) 56 3.5 (3) 115 2 (2) 161 3 (2) 
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 All Respondents Clinic already 
provides TH 

Clinic does not 
provide TH 

Decision-making 
authority for TH 

No Decision-
making 
authority for 
TH 

Respon
ses (n) 

Median 
(IRQ) 

Respon
ses (n) 

Median 
(IQR 

Respo
nses 
(n) 

Median 
(IQR 

Respon
ses (n) 

Median 
(IQR 

Resp
onses 
(n) 

Median 
(IQR 

TH to the target 
population. 

My practice has 
considered what 
additional methods 
might be needed to 
conduct education 
and outreach about 
TH to the target 
population. 

277 3 (1) 220 2 (1) 56 3 (2) 115 2 (1) 161 3 (2) 

My practice has 
considered patient 
demographics and 
cultural issues that 
could influence 
implementing TH. 

277 2 (1) 220 2 (1) 56 3 (2) 115 2 (2) 161 3 (2) 

 
Table 2 describes readiness for TH service provision by survey respondents, related to need, buy-in, financial considerations, 
operation, staff engagement, and patient readiness. Responses counts (n), medians, and interquartile ranges (IQRs) are reported. 
Values are reported for (1) all respondents, (2) subgroups of respondents reporting their clinic already provides versus does not 
provide TH, and (3) subgroups of respondents reporting versus does not report decision-making authority for TH at their clinical 
setting. Significant differences between subgroup medians appear in bold text and shading (p < .05). 
 
Effect of Current TH Provision 
Respondents from clinics that did not yet provide TH rated themselves lower than respondents from clinics that provided TH on 
almost all readiness assessment tool subscales (p<0.05; Table 2). They rated themselves similarly on perceived difficulty for 
patients to obtain medical care, patient interest in after-hours care, and the need to seek answers for regulatory issues related to 
TH. 

 
Effect of Decision-making Authority 
Respondents who had decision-making authority regarding TH consistently rated stronger agreement about organizational 
readiness than individuals who did not have decision-making authority (p<0.05; Table 2). Each subgroup indicated similar levels 
of agreement that patients had difficulty accessing care, patients had expressed a desire for after-hours care, the practice had 
gathered the necessary information to conduct a cost/benefit/risk analysis, and the need to seek answers for regulatory issues 
surrounding TH. 
 
DISCUSSION 
Principal Findings 
TH has gained momentum ever since the pandemic and several studies on this topic have investigated and reviewed the needs, 
role, and cost of TH.21,24 We used the mTRAT scale to investigate Physical Therapists’ and Physical Therapist Assistants’ readiness 
to deliver TH services in the state of California at the start of the pandemic. mTRAT was used to provide additional range of 
perceptions of the participants.  
 
The results of the survey provided quite plausible and new results especially regarding the setting type and individual roles. The 
results of the study revealed that there are specific types of patients or clinical needs that may benefit from using TH; 
musculoskeletal and pediatrics, and patients expressed interest in aspects of TH such as remote visits and after hour services; 
however, TH may not be the most appropriate option for some areas of PT practice; cardiopulmonary and aquatics. Overall, the 
potential benefits of TH outweigh challenges, as supported by the findings of our study. The respondents stated that the 
organizational leadership had made financial considerations, and responding clinicians agreed that TH roles had been considered 
indicates that PTs and PTAs had been thinking of TH for a while. However, data reveal lack of consensus regarding a solid business 
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plan and a formal cost-benefit and risk analysis. The respondents stated there was an agreement regarding the extent of necessary 
staffing support and time management for TH roles and responsibilities, scheduling and workflows and any anticipated changes 
thereof. This suggests that although the physical therapy providers have made great progress in TH services, there is a lot of 
progress that needs to be done to fill in these gaps.  
 
The Physical Therapy Board of California has been preparing for TH in physical therapy; and the regulation of TH is clearly stated 
on the state board’s website, thus making it easier for participants to assess answers for regulatory issues and minimizing the need 
to call the state licensing board regarding TH regulation. Seventy eight percent respondents agreed their practice had considered 
the TH assessment approach and had access to adequate tools and technology.  Majority of the respondents were neutral about 
practice’s plan for patient and staff feedback, and plans to solicit feedback; staff involvement in reviewing or selecting the 
technology and any emergency protocols, thus indicating need for a more overall approach and systematic planning in the 
application of TH. They agreed that needs for innovators and champions, as well as staff education and awareness, had been 
considered, but they were neutral about the amount of time necessary to train staff and providers. They generally agreed that 
patient engagement in application of TH had been planned, but they were neutral when asked if their practices considered what 
additional methods might be needed to conduct education and outreach.  
 
The results of this survey pointed to some important gaps across the different areas of readiness investigated, including: 
1) Core readiness for TH and buy-in from organizational leadership: Clinics that did not provide TH at the time of the survey 
reported that their clinic did not need TH and that their clinic’s leadership did not believe in the use and application of TH and thus 
did not put in adequate efforts and resources. 
 
 2) Financial considerations for TH: Clinics that had not implemented TH did not investigate associated financial costs for set up 
and reimbursement but had investigated cost-benefit and risk analysis. This suggests that some practices did not see value in 
implementing TH. 
 
3) Staff engagement – education, identifying champions or leaders: Most practices identified the need for and importance of 
champions, however, the group that did not have decision-making authority was essentially neutral about their interest in time, 
technology, and personnel expertise requirements. 
 
4) Patient readiness –engagement of patients as stakeholders: Participants whose facility did not use TH or who did not have the 
authority to make decisions felt that their practice did not have mechanisms in place that could be used or adapted to conduct 
education and outreach about TH to the target population. 
 
Limitations 
This study had several limitations. Participants’ responses may not be valid indicators of their actual feelings, beliefs, and actions. 
Additionally, the study design involved a convenience sample using an electronic survey and may lack the rigor of a study with 
statistically calculated sample size and stratified sampling technique. The study population is limited geographically to one state 
and may not have captured perspectives of healthcare and technological resources determined by policies across different states. 
Replicating this study across the country will capture diverse opinions influenced by different state policies. The results therefore 
must be analyzed with that understanding. Nevertheless, this study identifies areas of focus to improve individual and 
organizational readiness for implementing TH services. Additionally, the information provides avenues to explore further, including 
potential inclusion of TH in Doctor of Physical Therapy education and training of future healthcare providers. 
This study indicates an overall positive attitude and readiness towards TH, with the belief that organizations, clinical providers, and 
patients have identified the potential benefits and incentives. Readiness to implement TH may be further improved by addressing 
concerns related to TH business planning, workflow and staffing support, and regulatory and technology issues. 
 
CONCLUSIONS 
This study revealed two key insights into challenges associated with implementation TH services. First, there is a gap in readiness 
amongst providers with authority to make decisions regarding implementation of TH as compared to those who are not involved in 
the decision-making process. Those with authority to make decisions appeared to be more convinced about organization 
readiness. This mismatch in confidence may be indicative of a need to engage providers who play a vital role but with no-decision 
making authority early in the process to understand and overcome the barriers identified for implementing TH. Workloads, 
education, scheduling issues and competing time constraints based on different projects of the clinical providers may be some of 
the areas to be explored further by the organization/ administration.28 
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Second, responders from clinics already providing TH rated themselves higher on readiness assessment. It may be fair to assume 
that once implemented TH seems to decrease the perceived difficulty with its implementation and service delivery. Some of the 
effective strategies for successful implementation of TH would be: 1) using World Physiotherapy Congress’ (WCPT) and American 
Physical Therapy Association’s (APTA) tool kits for digital practice implementation to get started;1 2) identifying ‘change- 
champions’ to provide awareness and education to organization/administration; and finally, 3) engaging partners and all 
stakeholders.28 While aforementioned strategies are important, few other areas that require further research include HIPAA- 
compliant communication technologies for TH, evaluation of services provided via TH and reimbursement for TH. Literature shows 
that providers who invested initially in TH were concerned about reimbursement and returns of investment.29 The initial investments 
to set up infrastructure for TH also involved changes to workflow and training of staff, which affected efficiency of care delivery. 
Providers had to weigh in on the benefits for the initial costs and be prepared that there would be a very gradual return on initial 
investments. Therefore, considerations for TH reimbursement, including payment plans from Medicare and different private 
insurances, is an important area that needs to be addressed to improve readiness of healthcare providers for TH. 
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