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Telerehabilitation fills a need and helps ensure treatment adherence for rural and other
veterans who find it difficult to access health care.
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ministration (VHA) has excelled at

improving veterans’ access to health
care and enhancing foundational services,
such as prosthetics and other veteran-
centric services, and this continues to be
the VHA’ top priority.! Travel distance and
time are often barriers to accessing health
care for many veterans.>!! For veterans
with disabilities who must overcome ad-
ditional physical, cognitive, and emotional
obstacles to access vital rehabilitation ser-
vices, these geographic obstacles are mag-
nified. Further compounding the challenge
is that rehabilitation therapies frequently
require multiple encounters. Telerehabili-
tation is a promising solution for veterans
in need of rehabilitation to regain optimal
functioning. This alternative mode of ser-
vice delivery can help veterans overcome
geographic access barriers by delivering
health care directly to veterans in their
homes or nearby community-based outpa-
tient clinics.'>"

A growing body of evidence supports
telerehabilitation. In a 2017 systematic re-
view and meta-analysis, Cottrell and col-
leagues reviewed and analyzed data from
13 studies that met their inclusion crite-
ria; specifically, their meta-analytic sample
comprised adults aged > 18 years present-
ing with any diagnosed primary musculo-
skeletal condition; treatment interventions
via a real-time telerehabilitation medium,
trials that had a comparison group with
the same condition; provided clinical out-
comes data, and included published ran-
domized and nonrandomized controlled
trials.'* Based on their aggregated results,

I Iistorically, the Veterans Health Ad-
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they concluded that real-time telerehabil-
itation was effective in improving physi-
cal function (standardized mean difference
[SMD], 0.63; 95% CI, 0.92-2.33; 1%, 93%),
and reducing pain (SMD, 0.66; 95% CI,
-0.27- .60; I?, 96%) in patients with
any diagnosed primary musculoskeletal
condition.'*

Two other systematic reviews conducted
by Pietrzak and colleagues and Agostini and
colleagues also demonstrated the clinical ef-
fectiveness of telerehabilitation.'>'® Clini-
cal effectiveness was defined as changes in
health, functional status, and satisfaction
with the telerehabilitation services delivered.
The studies examined in the review included
those that provided online self-management
and education in addition to exercise via tele-
conferencing in real time.

Pietrzak and colleagues found that Inter-
net-based osteoarthritis self-management
interventions significantly improved 4 of
6 health status measures reviewed (ie, pain,
fatigue, activity limitation, health distress,
disability, and self-reported global health).'
User acceptance and satisfaction were high
(= 70% satisfied) in all studies meeting the
inclusion criteria.

Agostini and colleagues found that telere-
habilitation was more effective than other
modes of delivering rehabilitation to regain
motor function in cardiac (SMD, 0.24; 95%
CI, 0.04-0.43) and total knee arthroplasty
(Timed Up and Go test: SMD, -5.17; 95% CI,
-9.79- -0.55) patients.'® Some evidence from
VHA and non-VHA studies also support the
use of telerehabilitation to reduce health care
costs,''? improve treatment adherence,'>*
and enhance patient physical, cognitive and
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TABLE 1 Number of Unique Patients Seen and Total Number of Encounters by Clinic

FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017

Clinics P E P E P E P E P E P E

Traumatic brain injury-individual 700 996 1,086 1,569 1,562 2,196 1,700 2,424 1,686 2,926 1,635 2,465
PM&R Service 918 1,109 655 903 709 983 766 1,141 591 807 503 685
Physical therapy 1,676 3,016 3,446 5,615 6,503 9,293 8,218 11,969 8,106 11,063 9,136 11,834
Occupational therapy 147 292 966 1,810 1,262 2,077 1,775 2,638 2,457 3,584 2,495 3,538
PM&R amputation 492 664 668 965 821 1210 973 1,364 1,109 1,673 1,116 1,669
Kinesiotherapy 23 23 183 259 267 353 357 443 496 551 563 624
Amputation 439 540 598 891 751 1,132 986 1,518 1,005 1,447 851 1,339
PM&R Service AT 2 3 4 6 3 5 10 16 13 18 20 25
Total 4,397 6,643 7,556 12,018 11,878 17,249 14,785 21,513 15,463 22,069 16,319 22,179

Abbreviations: AT, assistive technology; E, encounter; FY, fiscal year; P, patient; PM&R, physical medicine and rehabilitation.

mobility function, as well as patient satisfac-
tion and health-related quality of life.!>?!2*

Since the first recorded use of telehealth in
1959, the application of technology to deliver
health care, including rehabilitation services,
has increased exponentially.'* In fiscal year
(FY) 2017 alone, the VA provided > 2 million
episodes of care for > 700,000 veterans using
telehealth services.”

Although the process for accessing telere-
habilitation may vary throughout the VA,
typically a few common factors make a vet-
eran eligible for this mode of rehabilitation
care delivery: Veterans must meet criteria
for a specific program (eg, amputation, oc-
cupational therapy, and physical therapy)
and receive VA care from a VA medical fa-
cility or clinic that offers telehealth services.
Care providers must believe that the vet-
eran would benefit from telerehabilitation
(eg, limited mobility and long-distance travel
to the facility) and that they would be able
to receive an appropriate consult. The vet-
eran must meet the following requirements:
(1) willingness to consent to a visit via tele-
health; (2) access to required equipment/
e-mail; and (3) a caregiver to assist if they
are unable to complete a visit independently.

In this article, we provide an overview of
the growth of telerehabilitation in the VHA.
Data are presented for specific telerehabilita-
tion programs over time and by rurality.
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METHODS

The VHA Support Service Center works with
VHA program offices and field users to pro-
vide field-focused business, clinical, and spe-
cial topic reports. An online portal provides
access to these customizable reports orga-
nized as data cubes, which represent data di-
mensions (ie, clinic type) and measures (ie,
number of unique patients). For this study,
we used the Connected Care, Telehealth, Call
Centers Clinical Video Telehealth/Store and
Forward Telehealth data cube clinical stop
codes to identify the numbers of telerehabil-
itation veteran users and encounters across
time. The following telerehabilitation clinic-
stop codes were selected: 197 (polytrauma/
traumatic brain injury [TBI]-individuals),
201 (Physical Medicine and Rehabilitation
[PM&R] Service), 205 (physical therapy),
206 (occupational therapy), 211 (PM&R am-
putation clinic), 418 (amputation clinic),
214 (kinesiotherapy), and 240 (PM&R assis-
tive technology clinic). Data for total unique
patients served and the total number of en-
counters were extracted at the national level
and by rurality from FY 2012 to FY 2017,
providing the past 5 years of VHA telereha-
bilitation data.

It is important to note that in FY 2015,
the VHA changed its definition of rurality
to a rural-urban commuting areas (RUCA)-
based system (www.ruralhealth.va.gov/rural
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TABLE 2 Number of Unique Patients Treated in Telerehabilitation Clinics by Rurality

FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017
Clinics Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban
Traumatic brain injury-individual 235 434 344 671 512 995 653 1,011 584 1,072 682 936
PM&R Service 138 770 155 496 100 603 162 604 92 499 94 409
Physical therapy 828 838 2,062 1,364 3,644 2,835 4,812 3,406 4,652 3453 5280 3,856
Occupational therapy 73 73 454 509 604 649 1,048 727 1,418 1,038 1,397 1,098
PM&R amputation 283 207 382 276 435 385 475 498 573 536 623 492
Kinesiotherapy 14 9 87 87 109 156 187 170 260 236 303 260
Amputation 176 260 226 364 285 443 380 606 433 571 369 480
PM&R Service AT 0 2 1 3 0 3 4 6 3 10 10 10
Total 1,747 2,593 3,711 3,770 5,689 6,069 7,721 7,028 8,015 7,415 8,758 7,541

Abbreviations: AT, assistive technology; E, encounter; FY, fiscal year; P, patient; PM&R, physical medicine and rehabilitation.

-definition.asp). Prior to FY 2015, the VHA
used the US Census Bureau (CB) urban-
ized area definitions. According to CB, an
urbanized area contains a central city and
surrounding area that totals > 50,000 in pop-
ulation. It also includes places outside of
urbanized areas with populations > 2,500.
Rural areas are defined as all other areas.
VHA added a third category, highly rural,
which is defined as areas that had < 7 peo-
ple per square mile. In the RUCA system,
each census tract defined by the CB is given
a score. The VHA definitions are as follows:

e Urban (U)—-census tracts with RUCA
scores of 1.0 or 1.1. These tracts are de-
termined by the CB as being in an urban
core and having the majority of their
workers commute within that same core
(1.0). If 30% to 49% commute to an even
larger urban core, then the code is 1.1,

e Rural (R)—all tracts not receiving scores
in the urban or highly rural tiers; and

e Highly rural (H)—tracts with a RUCA
score of 10.0. These are the most remote
occupied land areas. Less than 10% of
workers travel to CB-defined urbanized
areas or urban clusters.

In addition, VHA recently added an “I”
category to complement “U,” “R,” and “H.”
The “I” value is assigned to veterans living on
the US insular islands (ie, territories): Guam,
American Samoa, Northern Marianas, and
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US Virgin Islands. For the analysis by rural-
ity in this study, we excluded veterans living
in the insular islands and those of unknown
rurality (< 1.0% of patients and encounters).
Further, because the numbers of highly rural
veterans were relatively small (< 2% of pa-
tients and encounters), the rural and highly
rural categories were combined and com-
pared with urban-dwelling veterans.

RESULTS

Overall, the workload for telerehabilitation
nearly quadrupled over the 5-year period
(Table 1 and Figure 1). In FY 2012, there
were 4,397 unique individuals receiving
telerehabilitation in the selected telereha-
bilitation clinics. By FY 2017, this number
had grown to 16,319 veterans. Similar in-
creases were seen for total encounters,
growing from 6,643 in FY 2012 to 22,179
in FY 2017 (Figure 2). The rate of the in-
crease for the number of unique patients seen
and telerehabilitation encounter totals across
years were higher from FY 2012 to FY 2015
than from FY 2015 to FY 2017.

Interesting trends were seen by clinic
type. Some clinics increased substantially,
whereas others showed only moderate in-
creases, and in 1 case (PM&R Service),
a decrease. For example, there is signifi-
cant growth in the number of patients and
encounters involving physical therapy
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through telerehabilitation. This telerehabil-
itation clinic increased its workload from
1,676 patients with 3,016 encounters in FY
2012 to 9,136 patients with 11,834 encoun-
ters in FY 2017, accounting for 62.6% of
total growth in patients and 56.8% of total
growth in encounters.

Other clinics showing substantial growth
over time included occupational therapy
and polytrauma/TBI-individual second-
ary evaluation. Kinesiotherapy telerehabili-
tation was almost nonexistent in the VHA
during FY 2012, with only 23 patients hav-
ing 23 encounters. By FY 2017, there were
563 patients with 624 kinesiotherapy telere-
habilitation encounters, equating to stagger-
ing increases in 5 years: 2,348% for patients
and 2,613% for encounters. Similarly, the
Physical Medicine and Rehabilitation Assis-
tive Technology clinics had very low num-
bers in FY 2012 (patients, 2; encounters, 3)
and increased over time; albeit, at a slow rate.

Trends by Rurality

Trends by rural location of patients and en-
counters must be interpreted with caution
because of the changing rural definition be-
tween FY 2014 and FY 2015 (Tables 2 and
3; Figures 3 and 4). Nevertheless, the num-
ber of veterans seen and encounters per-
formed via telerehabilitation increased in
both urban and rural settings during the
time under investigation. Under both the
legacy and RUCA definitions of rural,
the percentage increase was greater for rural
veterans than that for urban veterans.

The increased total number of patients
seen between FY 2012 and FY 2014 (old def-
inition) was 225% for rural veterans vs 134%
for urban veterans. Between FY 2015 and
FY 2017 (new definition), the increase was
lower for both groups (rural, 13.4%; urban,
7.3%), but rural veterans still increased at a
higher rate than did urban dwellers.

DISCUSSION

Our primary aim was to provide data on
the growth of telerehabilitation in the
VHA over the past 5 years. Our second-
ary aim was to examine growth in the use
of telerehabilitation by rurality. Specifi-
cally, we provided an overview of telereha-
bilitation growth in terms of unique patients
and overall encounters in the VHA by rural-
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FIGURE 1 Unique Patients Seen Via Telerehabilitation
by Clinic
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FIGURE 2 Number of Telerehabilitation Encounters
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ity from FY 2012 to FY 2014 and FY 2015
to FY 2017 using the following programs:
Polytrauma/TBI, PM&R Service, physi-
cal therapy, occupational therapy, PM&R
amputation clinic, amputation clinic, kine-
siotherapy, and PM&R assistive technology
clinic. Our findings demonstrated a notewor-
thy increase in telerehabilitation encounters
and unique patients over time for these pro-
grams. These findings were consistent with
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TABLE 3 Number of Encounters in Telerehabilitation Clinics by Rurality

FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017
Clinics Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban
Traumatic brain injury-individual 348 601 570 977 727 1385 915 1431 934 1,930 954 1,481
PM&R Service 234 835 251 627 131 842 257 884 160 647 137 548
Physical therapy 1,836 1,129 3,717 1,861 5,507 3,754 7,191 4,778 6,564 4,498 7,000 4,744
Occupational therapy 214 77 756 1,051 968 1,092 1,481 1,157 2,024 1,559 1,905 1,633
PM&R amputation 365 297 541 410 608 601 667 697 895 778 909 756
Kinesiotherapy 14 9 104 155 123 226 227 216 281 270 332 292
Amputation 201 336 322 558 416 668 581 937 588 857 591 744
PM&R Service AT 0 3 1 5 0 5 4 12 3 15 14 11
Total 3,212 3,287 6,262 5,644 8,480 8,573 11,323 10,112 11,449 10,554 11,932 10,209

Abbreviations: AT, assistive technology; E, encounter; FY, fiscal year; P, patient; PM&R, Physical Medicine and Rehabilitation.

FIGURE 3 Number of Unique Patients by Rurality

FIGURE 4 Number of Encounters by Rurality
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the overall trend of continued growth and ex-
pansion of telehealth within the VHA.

Our findings reveal an upward trend in
the total number of rural encounters and
rural unique patients despite the change in
the VAs definition of rurality in FY 2015.
To our knowledge, urban and rural use of
telerehabilitation has not been examined
previously. Under both definitions of rural-
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ity, encounters and unique patients show an
important increase over time, and by year-
end 2017, more than half of all patients
and encounters were attributed to rural pa-
tients (53.7% and 53.9%, respectively). In-
deed, the upward trend may have been more
pronounced if the rural definition had not
changed in FY 2015. Our early VHA stroke
patients study on the difference between
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rural-urban patients and taxonomies showed
that the RUCA definition was more likely to
reduce the number of rural patients by 8.5%
than the early definition used by the VHA 2
It is notable that although the use of tele-
delivery of rehabilitation has continually in-
creased, the rate of this increase was steeper
from FY 2012 to FY 2014 than FY 2015 to
FY 2017. For the programs under consider-
ation in this study, the total number of rural
patients/encounters increased throughout the
observed periods. However, urban patients
and encounters increased through FY 2016
and experienced a slight decrease in FY 2017.
The appearance of a slower rate of in-
crease may be due to a rapid initial rate
of increase through early adopters and
“crossing the diffusion chasm,” a well-
documented process of slower diffusion be-
tween the time of invention to penetration
that often characterizes the spread of suc-
cessful telehealth innovations.”” Integrating
technology into care delivery innovation re-
quires the integration of technical, clinical,
and administrative processes and can take
time to scale successfully.?®
With an emphasis on increasing access
to rehabilitation services, the VHA can ex-
pect to see a continuing increase in both the
number and the percentage of telerehabilita-
tion rural patients and encounters. The VHA
has several telerehabilitation initiatives un-
derway through the VHAs Physical Medicine
and Rehabilitation Telerehabilitation Enter-
prise Wide Initiative (TREWI) and Rural
Veterans Telerehabilitation Initiative. These
projects demonstrate the feasibility of this
delivery approach and facilitate integration
of this modality in clinical workflows. How-
ever, to sustain these efforts, facilities will
need more infrastructure and personnel re-
sources dedicated to the delivery of services.
In an ongoing evaluation of the TREWI,
several factors seem to influence the uptake
of the VHA Office of Rural Health TREWI
programs. These factors are the presence or
absence of a local site champion; the qual-
ity of hospital leadership support; the quality
of past relationships between telerehabilita-
tion sending sites and receiving sites; barri-
ers to getting a telehealth service agreement
in place; the availability of space; adminis-
trative know-how on setting up clinics ap-
propriately; time involved to bring on staff;
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contracting issues; equipment availability
and installation; cultural issues in embracing
technologic innovation; training burden; has-
sle factors; and limited funds. Although early
adopters may be able to negotiate and push
through many of the barriers associated with
the diffusion of telerehabilitation, the numer-
ous barriers may slow its larger systemwide
diffusion.

Telerehabilitation is a promising mode to
deliver care to rural veterans who otherwise
may not have access to this type of specialty
care. Therefore, the identification of elements
that foster telerehabilitation growth in fu-
ture investigations can assist policy makers
and key stakeholders in optimally leveraging
program resources for maximal productiv-
ity. Future studies investigating the drivers of
increases in telerehabilitation growth by ru-
rality are warranted. Furthermore, more re-
search is needed to examine telerehabilitation
growth quality of care outcomes (eg, patient
and provider satisfaction) to ensure that care
is not only timely and accessible, but of high
quality.

CONCLUSION

Disparities between rural and urban vet-
erans compel a mode of expanding deliv-
ery of care. The VHA has embraced the use
of telehealth modalities to extend its reach
of rehabilitation services to veterans with
disability and rehabilitation needs. Growth
in telerehabilitation rural patient encoun-
ters increases access to rehabilitative care,
reduces patient and caregiver travel bur-
den, and helps ensure treatment adher-
ence. Telerehabilitation utilization (unique
patients and total encounters) is growing
more rapidly for rural veterans than for
their urban counterparts. Overall, telere-
habilitation is filling a gap for rural vet-
erans, as well as veterans in general with
challenges in accessibility to health care. In
order to make full use of the telerehabilita-
tion services across its health care system,
VA health care facilities may need to ex-
pand their effort in telerehabilitation dis-
semination and education among providers
and veterans, particularly among providers
who are less familiar with telerehabilitation
services and among veterans who live in
rural or highly rural areas and need special
rehabilitation care.
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