
Archives of Rehabilitation Research and Clinical Translation (2024) 6, 100325

Archives of Rehabilitation Research and Clinical Translation

Archives of Rehabilitation Research and Clinical Translation 2024;6:100325

Available online at www.sciencedirect.com
Original Research
Feasibility and Preliminary Efficacy of
Virtual Rehabilitation for Middle and
Older Aged Veterans With Mobility
Limitations: A Pilot Study
Rebekah Harris, PT, DPT, PhD a,b, Elisa F. Ogawa, PhD a,b,
Rachel E. Ward, MPH, PhD a,b,c,
Emma Fitzelle-Jones, MPH a, Thomas Travison, PhD d,e,
Jennifer S. Brach, PT, PhD, FAPTA f,
Jonathan F. Bean, MD, MPH a,b,g
a New England GRECC, VA Boston Healthcare System, Boston, MA
b Department of PM&R, Harvard Medical School, Boston, MA
cMAVERIC, VA Boston Healthcare System, Boston, MA
dMarcus Institute for Aging Research, Boston, MA
e Beth Israel Deaconess Medical Center, Boston, MA
f University of Pittsburgh, School of Health and Rehabilitation Sciences, Pittsburgh, PA
g Spaulding Rehabilitation Hospital, Boston, MA
List of abbreviations: ABC Scale, Activ
Post-Acute Care; LLWS, Live Long Walk
for Exercise Scale; T-LLWS, Telehealth
Healthcare System; VVC, VAVideo Con
Methods and results from this pilot w
Chicago, Illinois.
Staff conducting this work had effort s
RX003430-01, and 1 RX003636 (Ogawa)
Clinical trial: NCT04026503.
De-identified data available through re
Disclosures: No conflict of interest to r
Cite this article as: Arch Rehabil Res Cl

https://doi.org/10.1016/j.arrct.2024.
2590-1095/Published by Elsevier Inc. o
BY-NC-ND license (http://creativecom
Abstract Objective: To evaluate the feasibility and preliminary efficacy of the transition of an
outpatient center-based rehabilitation program for middle and older aged Veterans with mobil-
ity limitations to a tele-health platform.
Design: Non-randomized non-controlled pilot study including 10 treatment sessions over 8 weeks
and assessments at baseline, 8, 16, and 24 weeks.
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Setting: VA Boston Healthcare System ambulatory care between August 2020 and March 2021.
Participants: Veterans aged 50 years and older (n=178) were contacted via letter to participate,
and 21 enrolled in the study.
Intervention: Participants had virtual intervention sessions with a physical therapist who addressed
impairments linked to mobility decline and a coaching program promoting exercise adherence.
Main Outcome Measures: Ambulatory Measure for Post-Acute Care (AM-PAC), Phone-FITT, and
Self-Efficacy for Exercise (SEE) scale.
Results: Completers (n=14, mean age 74.9 years, 86% men) averaged 9.8 out of 10 visits. Changes
in the Ambulatory Measure for Post-Acute Care (AM-PAC) exceeded clinically meaningful change
after 8 and 24 weeks of treatment, at 4.1 units and 4.3 units respectively. Statistically significant
improvements from baseline in AM-PAC and Phone-FITT were observed after 8 weeks of treat-
ment and at 24 weeks. No significant changes were observed in exercise self-efficacy.
Conclusions: In this group of veterans, telerehab was feasible and demonstrated preliminary effi-
cacy in both mobility and physical activity, thus justifying further investigation in a larger scale
clinical trial.
Published by Elsevier Inc. on behalf of American Congress of Rehabilitation Medicine. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
Telehealth;
Veterans
Mobility limitations, which include difficulty with tasks such
as rising from a chair, climbing stairs, or walking, affect
more than 25% of community dwelling older adults.1 These
limitations are directly predictive of adverse health out-
comes including hospitalization, nursing home admission,
and death.2,3 Military Veterans are particularly vulnerable
because they demonstrate greater severity of impairment
and limitation when compared with age matched civilians.4

In response to the COVID-19 pandemic, rehabilitation
services were forced to adapt care delivery to comply with
restrictions aimed at minimizing physical contact between
providers and patients.5 While the rapid transition to tele-
health delivery of care was necessary, the feasibility and
efficacy of tele-rehabilitation care was unknown. Exercise
intervention studies have delivered telehealth care in vari-
ous modalities (telephone, web-based applications, asyn-
chronous video, synchronous video, and hybrid approaches)
making comparisons across studies difficult.6-8 Furthermore,
few telehealth studies have addressed care to increase phys-
ical activity and improve mobility for older adults, specifi-
cally those with multi-morbidity.9,10

The Veterans Administration (VA) had an established tele-
health mechanism prior to the COVID-19 pandemic. The VA
Video Connect (VVC) platform allows Veterans and health
care providers to conduct remote synchronous visits. The VA
supplied tablets that were equipped with VA applications
only and were supported by both local and national tele-
health help centers. Technicians were available to assist and
train Veterans for device use.

In 2020, a study designed to evaluate an innovative
mobility rehabilitation program targeting the prevention of
functional decline among Veterans (Live Long Walk Strong
[LLWS]) was halted due to pandemic restrictions.11 LLWS is a
model of in-person physical therapy care that demonstrates
preliminary effectiveness in enhancing mobility among older
adults who either had a 6-month history of falls or reported
modification to mobility tasks.12 LLWS intervention targets
important physiological impairments that are associated
with mobility decline, administers behavior change and
motivation strategies, and assists with connecting patients
into maintenance programs. The LLWS care program
demonstrated preliminary clinical effectiveness with
improving mobility performance above clinically meaningful
thresholds.12 However, the feasibility and efficacy of tele-
health delivered LLWS (T-LLWS) was not known. As a result,
our research team adapted a telerehabilitation version of
this care program.

Therefore, the focus of this pilot study was to address
these knowledge gaps investigating the feasibility and bene-
fit of T-LLWS using the VVC platform. The first aim was to
determine the feasibility of providing T-LLWS and the second
aim was to examine the preliminary efficacy of T-LLWS on
mobility, physical activity, and self-efficacy. We hypothe-
sized that the delivery of the telerehabilitation program
would be feasible and acceptable (Aim 1) and that it would
produce clinically meaningful changes in mobility, physical
activity, and self-efficacy informing the design of a future
larger scale clinical trial (Aim 2).
Methods

Study overview

This 24-week single-arm pilot trial was conducted within the
New England Geriatric Research, Education and Clinical Cen-
ter at the VA Boston Healthcare System (VABHS). This study
was approved by the Institutional Review Board at VABHS.
The study, as an adaptation of the parent study, was regis-
tered with Clinical Trials Registry (NCT04026503). To assess
feasibility and acceptability (Aim 1), recruitment and reten-
tion metrics were evaluated. The length of each session,
number of sessions attended, and reasons for withdrawal
from the study were assessed. To examine technological fea-
sibility, we recorded the number and type of technology
issues along with the resolution to the issue. To evaluate Aim
2, we used patient reported measures corresponding to
mobility using the Boston University Ambulatory Measure for
Post-Acute Care (AM-PAC), self-reported physical activity
(Phone-FITT), and self-efficacy for mobility skills (Activities-
specific Balance Confidence Scale−ABC scale) as well as
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exercise (Self-efficacy for Exercise scale−SEE scale). Assess-
ments were completed at baseline, treatment conclusion
(8 weeks), and 16 weeks and 24 weeks post baseline.
Recruitment and enrollment

In late summer of 2020, community-dwelling Veterans aged
50 years and older were contacted via letter from ambula-
tory care clinic rosters at VABHS to participate in the study.
Recruitment methods mimicked the target goals of our par-
ent study, which was to recruit an equal number of partici-
pants into 3 age categories 50-65 years, 65-75 years, and
over 75 years of age.11 A postage paid opt-out card was pro-
vided with the letter. If Veterans were not interested, the
opt out card was returned. Those interested in the study
could reach out to staff to verbalize interest. Those who did
not express interest or return an opt out card were con-
tacted by telephone 2-3 weeks after the mailing to inquire
about participation.

All interested Veterans were screened in a 2-step pro-
cess. Step 1 involved a phone screen to assess initial eligibil-
ity for the study. Veterans were included if they reported
difficulty or modification to walking ½ mile (5-6 blocks) or
climbing 1 flight of stairs. Modifications may include use of
an assistive device, avoidance of the activity due to its diffi-
culty, or requiring increased time to complete the task. Vet-
erans were excluded if they reported use of supplemental
oxygen, had a surgery within the past 3 months, on hospice
(<2 years left to live), blind, could not speak or understand
English, had planned major surgery in the upcoming year,
had unstable medical conditions (eg, uncontrolled high
blood pressure), or were participating in another clinical
trial.

Those who met eligibility criteria from the phone screen
were scheduled for consenting. Informed consent docu-
ments and study materials were mailed out prior to the con-
senting visit. Informed consent was obtained via VVC using
an approved Institutional Review Board process. All study
assessments were conducted via VVC. After obtaining con-
sent, all participants underwent a second screen to assess
final study eligibility. The Mini-Montreal Cognitive Assess-
ment (mini-MoCA)13 was administered and those manifesting
a score <10 were excluded. Those reporting no difficulty to
the following questions on the AM-PAC were excluded as
these responses reflect no significant difficulty with mobility
tasks: taking a 1-mile brisk walk, without stopping to rest,
running for 5 minutes on even surfaces, making sharp turns
when running fast, and taking part in strenuous activities
(eg, running 3 miles, swimming half-mile, etc).14 Addition-
ally, participants reporting that an inability to stand up from
an armless straight chair (dining room chair) and an inability
to move up in bed on the AM-PAC were also excluded as
these responses corresponded to a severity of disability lim-
iting the ability to participate safely.
Instruments

Eligible participants then underwent a baseline evaluation.
Demographic and health information were collected using
the Katz self-administered comorbidity questionnaire,15 ABC
scale,16 SEE scale,17 Brief Pain Inventory (BPI),18 Phone-FITT
questionnaire,19 and the Patient Health Questionnaire-9.20

The AM-PAC is a valid and sensitive patient reported measure
designed to assess activity limitations across the continuum
of care.14 Respondents report the level of difficulty on vari-
ous household and community based mobility activities from
none to be unable to complete. Raw scores on the mobility
self-report range from 18 to 72, with higher scores indicating
higher mobility and less difficulty completing the tasks. The
ABC scale is a well-established and validated scale measur-
ing confidence with mobility and balance on 16 different
items with scores ranging from 0 to 100.16 The SEE scale is
an established, reliable, and valid scale to measure the con-
fidence to engage in exercise.17 The scale ranges from 0 to
90, with a higher score indicating greater confidence to par-
ticipate in exercise. The BPI is a rapid way to assess pain
severity and its effect on functioning, with ratings ranging
from 0 to 10 and a higher score indicating greater severity.
The Phone-FITT is a brief physical activity interview that has
demonstrated reliability and validity.19 Total physical activ-
ity scores are calculated from average engagement in house-
hold and recreational activities incorporating components of
frequency and intensity. Higher scores indicate greater con-
fidence in balance. The Patient Health Questionnaire-9 is a
brief tool that can assess the severity of depressive symp-
toms, with scores ranging from 0 to 27, a higher score indi-
cating greater severity of symptoms. These measures were
evaluated again after completing the 8-week intervention,
at week 16 (8 weeks post treatment), and at week 24 (16
weeks post treatment). Monthly calendars to assess falls,
days of exercise, emergency department visits, and hospi-
talizations were also collected.
Intervention

Participants had 10 1:1 treatments via real-time synchro-
nous 2-way video with a physical therapist (PT) over an 8-
week period, with 2 visits per week for the first 2 weeks and
then reduced to 1 session per week for the remaining weeks.
If a gap in timing occurred, we did allow up to 2 sessions to
be made up within a 2-week time frame consistent with
LLWS care, treatment focused on addressing impairments
linked to mobility decline including stepping patterns,21

power training (emphasizing both strength and speed of
movement), and flexibility as well as a coaching program
promoting the adoption of exercise behaviors.22 To ensure
safety throughout the televisit sessions, the physical loca-
tion of the participant and emergency contact were
reviewed and recorded before each session. Each session
began with a warm-up and 10-15 minutes of stepping pat-
terns followed by 20-25 minutes of power/strength training.
A brief review of exercises for the home exercise program
and cool-down completed the exercise portion of the visit.
Sessions ended with a coaching protocol including goal set-
ting, identifying facilitators and barriers to exercise, and
addressing the barriers in ways the participant identified as
meaningful.22 The stepping patterns are task oriented move-
ments to promote weight shifting, limb loading, and to break
down the gait cycle into smaller components. For example,
a stepping pattern may be to step the right leg backward
fully shifting weight posterior and lateral, to promote hip
extension and loading of the leg, and then stepping back to



Table 1 Baseline characteristics (n=14)

Age, years 70.3 (8.6)
Sex (female), n (%) 2 (14)
Body mass index 31.9 (5.5)
Race, n (%)
White 10 (71)
Black 1 (7)
Other 3 (21)

Hispanic, Spanish, Latino Ethnicity 2 (14)
Education, n (%)
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the starting position. The stepping patterns were selected
and progressed by the PT to provide a challenge to the par-
ticipant and varying levels (2-hand support, 1-hand support,
no hands, etc) were employed to find the appropriate level
at each session. The stepping patterns were progressed first
on speed and accuracy and then based on complexity as skill
improved. The goal was to complete 10 repetitions of a step
with little effort before progressing to more complex pat-
terns. The goal of the power training was to achieve a mod-
erate to vigorous level of intensity (5-8/10 on modified Rate
of Perceived Exertion scale23). Exercises were modified to
target participant’s range of motion and physical ability. The
exercises were performed in sets of 8-12 repetitions with
progression from 2 to 3 sets as tolerated. The goal was to
exercise without causing excessive pain while achieving the
desired training effect. Relevant exercises included per-
forming the concentric component of muscle action as
quickly as possible to optimize muscle power generation.
Veterans were provided with a home exercise program that
reinforced concepts that were relevant to their intervention
session to complete on days in between the study visits.

Cognitive behavioral skill coaching was implemented at
each intervention session as part of the intervention. A pro-
gram based on the specific, measurable, actionable, realis-
tic and time-oriented (SMART) goal approach was developed
by the PT with the participant.22 Each intervention session
built off the previous session’s content and focused on creat-
ing, tracking, and monitoring exercise goals. Addressing
internal and external barriers to exercise was also inte-
grated into each session through motivational interviewing
techniques. The manual which contained written informa-
tion about goal setting and worksheet pages was mailed to
the participant prior to initiating the intervention so the
content would be available to the participant for ease of
use.
Graduate School 4 (29)
College 4 (29)
<4 years of College 4 (29)
HS/GED 2 (14)

Mini-MoCA score (/15) 12.7 (1.4)
Live Alone, n (%) 4 (29)
Receive assistance with ADLs/
instrumental ADLs, n (%)

7 (50)

Current health rating, n (%)
Very Good/Good 8 (57)
Fair 6 (43)

Health rating compared with 1 year ago, n (%)
Much better/Somewhat better 3 (21)
Same 6 (43)
Somewhat worse 5 (36)

History of fall in past year, n (%) 9 (64)
Injurious fall, n (%) 5 (36)
Hospitalized, n (%) 0

Co-morbid conditions, n (%)
Statistical analyses

Descriptive statistics were used to generate distributions for
all variables. Only participants who were exposed to treat-
ment were evaluated within multivariate models. Change in
self-reported mobility using the AM-PAC and self-efficacy
using the SEE were examined from baseline through follow-
up assessments using linear mixed models with a fixed effect
of time. Iterative models were evaluated using important
covariates, including age and sex, 1 at a time to ensure
model stability. Age and sex were considered as covariates
due to the differences that may arise in function in both
middle and older aged Veterans as well as differences that
may occur across sexes with self-reported measures. Where
possible, mean differences from baseline were inspected
relative to published clinically meaningful thresholds of dif-
ference.
History of heart disease 4 (29)
History of high blood pressure 10 (71)
History of diabetes 6 (43)
History of depression 8 (57)
History of OA or RA 10 (71)
History of back pain 8 (57)
History of neurologic disease 4 (29)

NOTE. Mean (standard deviation) unless noted.
Results

A total of 178 Veterans were contacted via letter about the
pilot study between September 2020 and May 2021. We
received 122 returned opt out cards. Twenty-seven inter-
ested participants were screened for eligibility and 4 were
excluded due to reporting no mobility issues and 2 were
excluded due to a mini-MoCA score <10. A total of 21 partici-
pants were enrolled into our virtual pilot. There were 14
who completed the program. Reasons for dropout after
enrollment included simultaneously enrolled in another clin-
ical trial (n=2) medical complications not related to the
study (chronic obstructive pulmonary disease flare up, atrial
fibrillation, foot fracture) (n=3), undisclosed progressive
neurologic disease (n=1), and death of immediate family
member (n=1). None of these participants were exposed to
treatment and thus were excluded from the analysis. Those
who dropped out from the study were older (74.9 years§12)
but had similar body mass index (30.8§6.6 kg/m2), race
(83.3% white), and similar health rating (excellent/very
good/good=67%, fair=33%).

Baseline characteristics are reported in table 1 and sum-
marized as follows. The average age of those who completed
the intervention was 70.3 years (§8.6, range 56−81 years),
with 12/14 being men and 10/14 being white. Among the
participants, 58% (n=8) completed college or graduate
school with 29% (n=4) partially completing college and 14%
(n=2) completing high school. The average mini-MoCA score
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was 12.7 (§1.4) out of a maximum score of 15. Half self-
reported receiving assistance with activities of daily living
(ADL)s or instrumental ADLs and 4/14 reported living alone.
At baseline, 8/14 reported their current health as very good
or good while 6/14 report their current health as fair. Less
than half (6/14) reported that their overall health is the
same compared with 1 year ago, while 5/14 report their
health is somewhat worse. Over 10/14 of the participants
had high blood pressure and a similar number manifested
arthritis. Greater than half of the participants reported back
pain (8/14), depression (8/14), or any fall in the past year
(9/14). 5/9 falls were reported as injurious falls. Almost half
(6/14) of the participants were diabetic.

Technological issues

Participants completed on average of 9.8 intervention visits
out of 10 (range 8-10). There were on average 2.3 technol-
ogy issues experienced by participants across their 10 inter-
vention visits (range 0-6). Types of technology issues
included connectivity and set up. Connectivity problems
included delay between the audio and video, video freezing,
the VVC link not facilitating connection, and national mal-
function of the VVC platform. For most problems, the PTwas
able to solve the issue without involving the VA Telehealth
Help Desk. Solutions included using the phone for audio to
correct the delays or video freezing coupled with use of the
exercise handbook. Only twice were visits re-scheduled due
to connectivity related problems. Issues related to set up
included positioning of the camera to maximize view of the
participant during treatment and uncharged devices. The PT
was able to spend time reviewing positioning during the first
session and would remind participants to have devices
charged. An uncharged device did result in 1 rescheduled
visit. Most problems were solved in under 5 minutes of time.
Use of the technology helpdesk required increased time. No
adverse events occurred during study intervention visits.

Inspection of repeated mean scores of the AM-PAC outpa-
tient mobility scale revealed a significant increase in scores
over time (P<.05). Additionally, improvements of >4 units
from baseline exceeded a clinically meaningful threshold
[25] at 8 and 24 weeks (see fig 1). When compared with an
average baseline scaled value of 46.6, participants saw a 4.1
Fig 1 Change
unit (5.6 SD) increase at 8 weeks, a 2.3 unit (8.1 SD) increase
at 16 weeks, and a 4.3 unit (7.2 SD) increase at 24 weeks (for
a final average scaled value of 50.9). Physical activity as
measured by the Phone FITT increased significantly over
time (P=.02) with a mean improvement of 12.6 units (15.9
SD), 4.8 units (20.3 SD), and 5.4 units (16.2 SD) at 8, 16, and
24 weeks, respectively. Clinically meaningful changes are
not defined for this measure. No significant changes were
observed for either measure of self-efficacy. Also, clinically
meaningful increments of these measures are not defined.
Complete results are summarized in table 2.
Discussion

The major findings of this pilot study were that the T-LLWS
program demonstrated both feasibility and acceptability
among mildly to moderately mobility limited Veterans and
that it may have the potential to improve both short- and
long-term mobility and physical activity. We were also able
to successfully employ measures of self-efficacy in this popu-
lation; however, we were not able to demonstrate improve-
ment within this construct after exposure to our
intervention.

Use of the VA VVC platform to conduct 1:1 rehabilitative
training was technologically feasible. Participants found this
form of delivery to be acceptable with a completion rate of
98% for the intervention sessions. This high completion rate
was achieved despite the occurrence of periodic technical
problems. A cross-sectional survey done within the VA among
404 Veterans reported that 72% had never used telehealth
for physical care and that 82% found this mode of care valu-
able and helpful.24 We can’t generalize this rate of problems
and success to other more remote VA settings where Wi-Fi
and cellular coverage might vary; however, since completion
of this study, the VA has improved the efficiency and perfor-
mance of its VVC delivery systems. This virtual rehabilitation
program was delivered at a moderate-high intensity for each
participant to maximize training potential.25 Although not
reported in our results section, the overall intensity of the
intervention visits ranged from 5.2 to 6.3 on a modified 10-
point rate of perceived exertion scale. The average time our
participants spent actively engaged in the exercise program
in mobility.



Table 2 Mean Assessment Scores over time (n=14)

Baseline (0 weeks) 8 weeks 16 weeks 24 weeks P Value for Time

AM-PAC 46.6 (8.7) 50.7y (5.7) 48.9 (8.1) 50.9y (7.2) 0.04*
Phone-Fitt 36.2 (14.5) 48.6 (15.9) 41.0 (20.3) 41.6 (16.2) 0.02*
SEE 65.7 (16.7) 66.6 (15.4) 63.1 (18.9) 67.7 (19.4) 0.75
ABC 70.0 (21.2) 72.2 (20.1) 78.8 (17.8) 76.2 (12.6) 0.49

NOTE. Higher scores indicate better performance on each measure.
* Statistical significance.
y Exceeding a clinically meaningful difference from baseline.
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was approximately 39 minutes across all visits. It was well
tolerated by participants with minimal physical complaints
even though this was a sample with relatively high comor-
bidity (see table 1).

We also observed robust improvements in mobility 8
weeks and 24 weeks post baseline. These are valuable pre-
liminary findings confirming that virtual rehabilitative care
can not only improve function at the end of treatment, but
in the case of T-LLWS care that there is the potential for sus-
tainment of these improvements in physical function longer
term. Sustained improvement in functioning is critical for
care of mobility limited older patients given that the
shorter-term benefits of standard PTcare commonly necessi-
tate repeated courses of treatment which increases the bur-
den for patients and costs for payers.26 A systematic review
and meta-analysis from Jirasakulsuk et al examined real-
time telerehabilitation for musculoskeletal conditions in
older adults with a goal to improve physical performance
before surgery. They reported that real-time telerehabilita-
tion via a specialized application demonstrated similar or
better effects compared with usual in-person care for bal-
ance ability, range of motion, and leg strength.7 Seron et al
reported in a rapid overview that that telerehabilitation was
comparable with in-person rehabilitation for conditions such
as low back pain, osteoarthritis, lower extremity joint
replacement, multiple sclerosis, and within cardiac and pul-
monary rehabilitation; however, majority of studies within
the review used telephone calls and messaging or video gam-
ing as their primary means of telerehabilitation.6 In a youn-
ger cohort of adults with chronic back pain over an 8-week
physical therapy protocol, about 70% initiated the tele-
health rehabilitation, which is comparable with in-person
rehabilitation for low back pain. Participants also reported
improvements in physical function at 24-week follow-up.27

Rehabilitation was provided via multiple modes (telephone
calls, videos, or a specialized application). We captured
information on feasibility of using real-time synchronous
technology including number and type of issues that arose,
which has not been reported previously. Our study was also
composed of middle and older aged Veterans with multiple
chronic conditions. However, among other studies and our
own, further confirmation of efficacy within studies includ-
ing control groups is warranted.

A focus on exercise behavior change is included in LLWS
care and is theorized to enhance physical activity and self-
efficacy. We did observe an increase in physical activity by
the Phone-FITT that not only occurred during the initial 8
weeks of treatment but also was sustained though the 24
weeks of follow-up. So, it is plausible that this component of
care facilitated the sustained improvements in physical
functioning. We have observed this effect within larger
related clinical trials conducted by members of this research
team.28,29 However, we fully acknowledge that we did not
observe significant changes in either measure of self-effi-
cacy. Also, neither measure has clinically meaningful incre-
ments defined for similar populations making it more
challenging to interpret the observed effect sizes. This is
consistent with other studies in which self-efficacy improve-
ments were not associated with observed changes in physical
activity.30 So, we must interpret these preliminary findings
with caution and view them as confirmation that further
investigation of T-LLWS is scientifically warranted.

Study limitations

Our study has other limitations. This is a single-arm pilot study
within a small, mostly white, men, well-educated, localized
sample of middle and older aged Veterans. Thus, we can’t
generalize our findings to other regions and demographic
groups. We also acknowledge that only a small number of Vet-
erans expressed interest in the study during this time period
which was marked by the most restrictive times of the COVID
pandemic. By necessity, all assessments were based on self-
report, which may be challenging for those with cognitive
impairment. We used the VVC platform to conduct our assess-
ments and intervention visits, which is not available outside of
the Veteran’s Health Administration. Technology issues and
frequencies may not mirror other platforms.

There are some important strengths of this pilot study.
We designed a rehabilitation program to target mobility lim-
itations that fits within the VA model of care and is also con-
sistent with the duration, intensity and focus of PT care
delivered within ambulatory care settings. Care was
designed to be delivered within a telehealth format and to
be safe and effective when use of telehealth for health care
was relatively new to many Veterans. With the widespread
use of telerehabilitation programs during the pandemic, it is
important to have empirical evidence supporting this mode
of care. We conducted this study during the early stages of
the pandemic, when patients were dealing with heightened
stress. It would be important to replicate these findings
under different circumstances. The importance of this
approach extends beyond a health care system’s ability to
respond to a pandemic. It also addresses the needs and
wants of older adults with mobility problems. It is recog-
nized that physical function is the number 1 priority of older
patients seeking care.31 Also, by circumstance, patients
with mobility problems are challenged in their ability to
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travel and attend ambulatory care visits. This point was
exemplified in the original clinical demonstration project of
LLWS when it was provided as a model of outpatient rehabili-
tation.12 Of patients referred to that clinical demonstration
project, 40% did not engage with care, largely due to their
underlying mobility problems.12 We intend to evaluate the
effectiveness of T-LLWS within larger samples of veterans
and especially among those residing in rural settings, not
residing in proximity to health care facilities and with more
limited access to Wi-Fi and technical resources. Therefore,
for health care systems such as the VA that care for large
numbers of older mobility limited patients, many of whom
who reside in rural settings, this line of research and our cor-
responding findings have great significance.
Conclusions

This pilot study demonstrated feasibility, acceptability, and
preliminary efficacy of the T-LLWS care program among mid-
dle and older aged Veterans. This line of research should be
continued within larger scale clinical trials powered to eval-
uate efficacy, effectiveness, and cost/benefit at the patient
and health care system levels.
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