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Abstract
Purpose of Review  Telehealth and telerehabilitation in spinal cord injury (teleSCI) is a growing field that can improve access 
to care and improve health outcomes in the spinal cord injury population. This review provides an overview of the recent 
literature on the topic of teleSCI and provides insights on current evidence, future directions, and considerations when using 
teleSCI for clinical care.
Recent Findings  TeleSCI is used most often for preventive health; management of chronic pain, anxiety, and depression; 
and rehabilitation-related interventions. As video telehealth becomes mainstream, growth in wearable monitors, bio and 
neurofeedback mechanisms, and app-based care is expected.
Summary  TeleSCI is growing in prevalence, demonstrates positive impact on health outcomes, and requires ongoing study 
to identify, refine, and implement best practices.
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Introduction

Living with a spinal cord injury (SCI) is challenging and 
complex, requiring significant support and effort from the 
healthcare community to ensure people living with disability 
from SCI achieve positive health and wellness outcomes. 
Individuals with SCI are two to five times more likely to die 
a premature death and have poorer overall health than their 
nonimpaired counterparts [1–3]. Common causes of prema-
ture mortality in SCI include respiratory disease (e.g., pneu-
monia and flu), cardiovascular diseases, and neurological 
disorders [4]. Additionally, many secondary complications 
of SCI, such as functional decline, urinary tract infections, 
and pressure injuries, significantly decrease satisfaction with 
life and overall health [1, 5]. Individuals with SCI also have 
poorer mental health outcomes. For example, a diagnosis of 
SCI is associated with higher rates of mental illness, with 
one in five suffering from depression, significantly higher 
rates of anxiety, posttraumatic stress disorder, and death by 
suicide [6, 7]. People living with SCI face unique challenges 
regarding functional independence, access to care, and com-
plex health issues, often requiring comprehensive specialty 
care [8, 9]; as a result, telehealth provides a unique oppor-
tunity to augment established SCI care.
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The term telehealth has been used broadly to encompass 
many remote clinical modalities such as telephone, web-
based care and communication (e.g., email or text), and 
video-telehealth, with which clinical support is rendered 
using communication modes other than traditional in-person 
encounters [10–12]. Further refining that concept, telereha-
bilitation denotes telehealth used in rehabilitation contexts 
in a myriad of ways. For example, newer trends in rehabilita-
tion have incorporated the use of web-based apps, wearables, 
virtual reality, and robotics to support ongoing recovery and 
rehabilitation, which may blur the lines of traditional tel-
ehealth conceptualizations [13–15]. However, provided that 
these alternate modalities allow healthcare teams to monitor 
patient progress and tailor programming to patient needs, 
the core concept remains applicable. In the context of SCI, 
the term teleSCI has been coined by the International Spi-
nal Cord Society to refer to telehealth modalities used to 
provide healthcare to the SCI community [16]. Throughout 
this article, we refer to telehealth and telerehabilitation in 
the context of SCI as teleSCI.

Reasons to Use TeleSCI

Effectiveness and satisfaction data demonstrate that teleSCI 
benefits individuals with SCI and that patients generally view it 
favorably. In a recent review on effectiveness of teleSCI, nearly 
80% of studies demonstrated significant improvements in the 
primary outcome of interest (e.g., mortality, mood disorders, 
functional improvements, self-management, and quality of life) 
[17]; and there is moderately strong evidence of high satisfaction 
with teleSCI modalities [18, 19, 20•]. Video telehealth modali-
ties are especially helpful in general SCI care as an efficient and 
convenient mode for follow-ups, discussing bowel and bladder 
concerns, or addressing spasticity and chronic pain issues [19, 
21]. Video modalities can enhance remote care by allowing 
patients to see their provider, supporting clinical rapport, and 
building interpersonal relationships and therapeutic alliance, 
while affording clinicians an opportunity to see home environ-
ments to gain insights regarding challenges impacting care [22].

The benefits of using telehealth to augment traditional care 
are also salient when discussing transitions of care from inpa-
tient care to community settings. Acute hospital and inpatient 
rehabilitation stays are shortening as reimbursement becomes 
the primary driver of length of stays and often does not per-
mit time for patients and families to achieve maximum inde-
pendence after a SCI [3, 23]. Telehealth has been found to be 
useful as a cost-effective supplement to in-person SCI care, 
preventing re-hospitalizations and promoting better disease 
management [11, 17, 24]. It also has the potential to support 
caregivers of individuals with SCI during transitions from 
acute rehabilitation to home [25].

TeleSCI can expand access to care for rural patients by 
providing access to SCI expertise without traveling long 
distances to be seen [26–28]. It can supplement in-person 
care for those with complex sacral wounds by reducing the 
number of visits that require complex transportation plan-
ning [24, 29, 30]. TeleSCI can also provide added safety 
and comfort for those at elevated risk during flu season or 
the COVID-19 pandemic by reducing in-person appoint-
ments when clinically appropriate [31, 32]. However, not 
all patients or situations are conducive for teleSCI, for 
example, patients without access to high-speed broad-
band or internet-capable devices (e.g., highly rural or low 
income) as well as those requiring physical assessment or 
intervention (e.g., neurological assessments or required lab 
work) or in-person support. For this reason, teleSCI serves 
to augment (not replace) in-person care. Clinicians and 
patients should collaboratively determine when teleSCI is 
appropriate by considering whether a clinical need cannot 
be addressed remotely, if the cost/risk of an in-person visit 
outweighs the benefit (e.g., times of disaster), and whether 
the patient has adequate access to needed resources to 
facilitate successful engagement, while considering patient 
preference.

Despite growing interest in telehealth modalities and 
reported benefits to the SCI population, teleSCI adop-
tion has remained relatively low [17]. This is likely in part 
because research in teleSCI lags behind other fields [33•] 
and because of the disability digital divide [34–38]. Further-
more, individuals with SCI may require complex interven-
tion (e.g., training, equipment) related to upper-limb impair-
ment. Similarly, for those with low technology literacy and/
or comfort, hesitancy may further compound difficulties 
where structural barriers (e.g., lack of adaptive equipment, 
caregiver support, or poor broadband infrastructure) already 
exist [28]. Some mitigating forces include using adaptive 
equipment [39], increasing broadband infrastructure, provi-
sion of iPads to patients without internet-enabled devices 
[19], and creating clinic-to-clinic agreements in rural com-
munities to extend SCI specialty care in under-resourced 
areas [26, 32, 40].

In the last decade [41], remote medical care and well-
ness support using telehealth and mobile health (mHealth) 
have become more prevalent in the SCI literature [42]. 
However, research supporting best practices in TeleSCI 
is still an emerging science [17, 40], lagging behind tel-
ehealth research in behavior change literature [33•] and 
even similar diagnoses requiring rehabilitation, such as 
stroke [13, 14]. Telehealth expands access to care for those 
requiring specialty care and, when used effectively, can 
reduce cost and effort of providing clinical support and 
allow more frequent (but brief) encounters (e.g., coaching) 
that could better support patient engagement in active self-
management [17, 43].
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Recent Trends in TeleSCI

In our review of the current literature, we surveyed arti-
cles pertaining to telehealth and telerehabilitation and SCI, 
published 2016–present, while using reference lists to per-
form snowball searches for missed literature. We found 
that recent teleSCI literature represented four main con-
cepts: preventive health and wellness after SCI; manage-
ment of chronic pain, anxiety, and depression; restorative 
and rehabilitation care; and disaster planning.

Preventive Health and Wellness

After initial hospitalization for SCI, there is a significant adjust-
ment period during which patients and families must integrate 
complex compensatory strategies into their routine to prevent 
long-term complications. Common issues include adjustment 
difficulties, ongoing challenges with pain and spasticity, and 
bowel and bladder management, as well as skin care and wound 
prevention. Even after integrating these skills, patients who 
have paraplegia or tetraplegia remain at high risk for long-term 
complications of physical inactivity, such as obesity, diabetes 
mellitus, and physical deconditioning, leading to an increased 
risk for pneumonia, cardiovascular events, and osteoporosis-
related frailty. As a result, much recent teleSCI research focuses 
on preventive health and general wellness interventions primar-
ily involving self-management of SCI [43–45], physical exer-
cise [18, 46–49], and nutrition and weight management [50].

Three studies focused on self-management of SCI-related 
care such as self-directed goal attainment in bladder and bowel 
management [44], empowerment and engagement in medical 
care [45], and daily care such as medications and skin checks 
[43]. Efficacy for the self-management studies demonstrated 
mixed results. One study using the Interactive Mobile Health 
and Rehabilitation (iMHere) phone application was able to 
significantly reduce urinary tract infection incidence (P = 0.03) 
using content and reminders related to bladder management 
[43]. Another study, using a publicly available web program 
called SCI & U (available at https://​www.​sci-​and-u.​com/​users/​
sign_​in), did not find a significant impact on desired outcomes. 
However, participants qualitatively voiced an overall positive 
impact [44]. The last study, which used telephone coaching to 
promote active involvement in medical care, found significant 
improvements in patient activation (P = 0.03), social/role activ-
ity limitation (P = 0.04), and service/resource awareness and 
utilization (P = 0.02) over control groups [45].

Five studies that had a primary focus on physical exercise 
and endurance had mixed results [18, 46–49]. All interven-
tions used some form of coaching to promote exercise. One 
team used web-based didactic content, assigned exercise 
homework, and then evaluated exercise diaries remotely 

every 2 weeks to adjust exercise regimens via email or phone 
[18]. Another provided a home exercise tool kit and exercises 
via a mailed DVD but had a psychologist provide telephone 
coaching to encourage physical activity every 1 to 2 weeks 
[47]. Three interventions used video telehealth either for 
coaching check-ins and/or real-time exercise monitoring [46, 
48, 49]. Additionally, one intervention employed the use of a 
bioharness to gather physical activity data in real time, while 
using video teleconference to provide synchronous coaching 
and feedback about exercise form and intensity [48].

Three studies demonstrated large effects on physical 
activity and tolerance outcomes [46, 47, 49], but only one 
study demonstrated statistically significant improvements in 
exercise tolerance (p ≤ 0.05) [49]. The last study conducted 
a feasibility case series that found improvements in physical 
activity and exercise tolerance. Interestingly, while several 
interventions did not significantly impact physical activity, 
several demonstrated significant impact on secondary out-
comes such as satisfaction with life [48] and quality of life 
[18], depression [18, 47], anxiety [18], health participation 
[47], and meaningful life experience [46], suggesting physi-
cal activity interventions may have wider applicability in this 
population. Only one of these studies focused on nutrition, 
which found significant improvement in secondary outcomes 
regarding choice of balanced meals, reading food labels, log-
ging meals, and monitoring food portions [50].

Chronic Pain, Anxiety, and Depression

Approximately 60–70% of individuals with SCI experience 
chronic pain and spasticity as a result of their neurologic 
injury [51, 52]. Furthermore, there is a well-established 
association between untreated chronic pain and anxiety and 
depression that often impacts functional independence and 
results in overall lower quality of life [53, 54].

Four studies addressed at least one or more components 
of chronic pain or associated mood disorders in SCI [20•, 
55–57]. Three studies used web-based programs with self-
guided content using psychotherapy techniques involving 
relaxation such as mindfulness, psychoeducation, and sug-
gested skills practice between sessions. Two studies targeted 
chronic pain as a primary outcome while evaluating depres-
sion and anxiety as secondary indicators of improved quality 
of life after the pain intervention [55, 56]. Both found sig-
nificant improvements in at least one pain-related measure, 
as well as in anxiety, depression, and pain catastrophizing. 
Another study aimed to reduce depression and anxiety while 
seeking to improve well-being after providing 10 weeks of 
Electronic Personal Administration of Cognitive Therapy 
(ePACT), which consisted of web-based modules, home-
work, and email/phone support from a clinician [57]. How-
ever, the intervention had equivocal benefit with a significant 
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change in the intervention group from pre- and postinter-
vention but no significant differences when comparing the 
intervention group to the control group, possibly due to sys-
tematic differences between the groups at baseline.

A newer trend using brain-computer interfacing to pro-
vide neurofeedback to patients with central neuropathic pain 
from SCI, using portable electroencephalograms (EEGs), has 
demonstrated promise. In this intervention, patients and car-
egivers were trained on proper placement and set-up of the 
equipment, visited after 2 weeks to assess proper use, and 
provided check-ins in person and by phone as needed. Using 
the home EEG and a tablet, participants could view graphical 
representations of their brain waves on a bar graph or through 
a race car game. This graphical feedback allowed participants 
to selectively train their brains to increase alpha waves (i.e., 
brain waves produced when one is calm and relaxed), while 
attempting to downregulate theta and beta bands (i.e., EEG 
signatures associated with pain). At completion, 80% of par-
ticipants were able to achieve alpha-wave upregulation and 
had significant improvement in reported pain; and 53% had a 
greater than 30% improvement in pain. Though this modality 
shows early promise, more studies are needed to determine 
the effectiveness of this approach before wider clinical imple-
mentation can begin.

Restorative and Rehabilitation Care

SCI rehabilitation is a highly specialized field that requires 
experience and expertise that are often unavailable outside 
academic medical centers, often located in urban settings. 
Studies show that patients achieve better functional out-
comes when they are treated by trained SCI rehabilitation 
clinicians [58–60]. For this reason, expansion of teleSCI 
programs could significantly expand reach and access of 
SCI expertise, promoting greater equity in care. Four stud-
ies addressed some component of rehabilitation care, such 
as physiotherapy [61], transfer training [62], discharge to 
home from inpatient rehabilitation transitional support [63], 
and vocational rehabilitation for job-seeking adults [64]. 
They are described below.

Strength and Skills Training  Two studies involved locomo-
tion, which is a key factor in achieving greater functional 
independence after injury [61, 62]. One study used a web-
site for transfer training that included detailed education and 
training around safe wheelchair transfers in various situa-
tions, accompanied by pictures, videos, and quizzes to ensure 
comprehension [62]. There were significant improvements 
in the Transfer Assessment Instrument from baseline to 
completion of the course. These improvements did not sig-
nificantly differ from those of participants who were trained 
using the in-person equivalent. Since only 40% of wheel-
chair users with SCI report being trained by a professional 

[65], this freely available intervention (available at: http://​
www.​upmc-​sci.​pitt.​edu/​book/​indep​endent-​trans​fers-​train​ing) 
could greatly improve transfer technique and safety where 
SCI expertise is limited.

Another study employed virtual reality (VR) to conduct a 
home-based training program aimed at improving lower-limb 
strength, balance, and mobility [61]. Participants were set up 
with VR systems and foot sensors that were used to simulate 
movement of avatar feet within a virtual environment. Over 
4 weeks, participants completed 16–20 sessions asynchro-
nously. A therapist visited the home weekly to assess training 
data and increased repetitions/difficulty as participants pro-
gressed. Participants had five games that trained ankle dorsal 
flexion, knee extension, leg abduction, and leg adduction in 
both seated and upright positions. After 4 weeks of regu-
lar use, participants demonstrated significant improvements 
in lower extremity muscle strength, balance (Berg Balance 
Scale), and functional mobility (Timed Up and Go).

Transition to Community  After discharge from inpatient 
rehabilitation, the first several weeks at home following 
an SCI are challenging for most patients and their fami-
lies. In addition to psychosocial adjustment, they usually 
encounter numerous unexpected challenges that can com-
pound the stress of transition [66]. However, living away 
from urban centers where specialty care is often centered 
usually results in lower service utilization [40]. TeleSCI 
care is one way to bridge this gap. One study evaluated 
the use of telephone check-ins with newly diagnosed SCI 
patients during the transition from inpatient rehabilita-
tion to the home setting in Bangladesh [63]. Participants 
were contacted every 2 weeks for 1 year after discharge 
and monthly during the second year. Healthcare providers 
assessed for complications and provided case coordination 
as needed. However, no effectiveness analyses were per-
formed; and the primary outcome of mortality was equal 
between experimental and standard-of-care groups, sug-
gesting that additional work is needed before this interven-
tion can be recommended.

One case report described challenges of community tran-
sitions in low- and middle-income countries and provided 
two cases where check-ins comprised a combination of 
email, text, or videos sent to rural patients with a return of 
pictures/videos/text to clinicians for feedback. After an ini-
tial stabilization period of 4 weeks, the team began provid-
ing new videos of customized exercises five times a week. 
Live video visits with the care team were done as needed for 
each patient, with demonstrable success [67].

Vocational Rehabilitation  A review of literature reveals 
that individuals living with SCI and returning to work are 
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younger with less severe injury and more functional inde-
pendence. Common barriers identified were physical limi-
tations, education, and training. Many of these individuals 
were employed prior to the injury, however, and face many 
challenges postinjury secondary to organizational-, struc-
tural-, and system-level barriers, offering a unique opportu-
nity for home-based telework [68–70].

One study examined the impact of web-based content to 
aid those with SCI in job-seeking, interviewing, and career 
development [64]. Participants were emailed standardized 
email prompts to complete modules on a weekly basis for 
4 weeks. Though there was no observable impact on the 
primary outcome (job procurement self-efficacy), there was 
a small positive impact on optimism.

Disaster Preparedness

Within the SCI professional community, there is a growing 
focus on planning for disasters [71]. Access to transportation, 
medical supplies, and caregivers is often impacted during 
natural disasters and pandemics. Telehealth presents another 
opportunity to support individuals living with SCI in the com-
munity during difficult events. Three case studies discussing 
specific challenges encountered during disaster events identi-
fied various ways telehealth served patients with SCI.

One report described how telehealth was used during a 
very large month-long wildfire that claimed the home of 
a recently discharged patient [72]. Although the patient 
was able to evacuate in time to avoid injury, some essen-
tials were lost in the fire. Telehealth allowed the patient 
to maintain contact with clinical care, while the team re-
ordered durable medical equipment and supplies that were 
lost in the fire.

Two case studies describe how telehealth supported 
individuals during the COVID-19 pandemic. In one case, a 
previously independent patient with paraplegia was hospi-
talized due to worsening of his condition resulting in new-
onset tetraplegia [73]. Soon after the pandemic started, the 
patient was discharged home but faced significant barriers 
in using his previous supports, resulting in financial hard-
ship, food insecurity, two visits to the emergency room for 
bowel impaction, and depression due to isolation from his 
family. Telehealth allowed the care team to serve as a safety 
net while coordinating additional community resources. In 
another case study, a patient living in a rural area in the 
northeast part of the USA experienced extreme difficulty 
coordinating in-home caregivers during the pandemic [74]. 
His inability to find reliable care resulted in a decision to 
move cross-country to be closer to family who would help. 
Telehealth visits were then used between SCI teams from 
his departing and arriving location to coordinate care and 

a warm handoff, while facilitating safe transportation for 
this patient.

Optimizing TeleSCI Programs

A small subset of studies used telephones as the primary 
mode for contact with participants [45, 47, 63], but evidence 
suggests better interactions occur when video components 
are included during the clinical visit [22, 75, 76]. Phone 
communications should be reserved for times when video 
conferencing is not feasible or practical (e.g., bad video con-
nection). Figure 1 provides an ideal configuration to promote 
effective communication during a clinical visit. Additionally, 
providing suggestions to the patient and family may aid them 
to better prepare for a telehealth session that best meets their 
needs. For example, while telehealth can be done on a smart-
phone, a larger screen provides easier viewing angles for 
patients. Tablets and/or laptops are easier to prop up, while 
devices such as pointers and tablet holders may aid those 
with limited hand function [32]. Additionally, being aware 
of and cueing patients to use commonly available acces-
sibility features, such as blue-tooth hearing aids, e-readers, 
and voice commands, can significantly improve the patient 
experience.

There are additional factors to consider when deciding 
to use teleSCI in clinical practice (Fig. 2). Table 1 pro-
vides examples of how different solutions may be used 
in clinical care and Table 2 maps strategies to programs 
discussed in this review. Thoughtful consideration should 
be given to the cost/benefit of synchrony versus asyn-
chrony. For therapist time, asynchronous monitoring of 
exercise with therapist feedback/prescription may pro-
vide a cost-effective rehabilitation intervention; but if 
the skill and motivational level of the participant are low, 
adherence will likely impact success. When using web-
based content and applications, automated versus per-
sonalized coaching should be used judiciously to maxi-
mize impact. Automated coaching is an excellent way 
to provide task reminders or positive messaging when a 
new achievement is reached; but personalized feedback, 
encouragement, and support are likely more effective for 
big-picture program outcomes. Another consideration is 
the use of peers or professionals in interventions that use 
coaching. Both peers and professionals serve important 
roles and interventions, such as the MyCareMyCall pro-
gram’s demonstration of positive results when combin-
ing efforts [45]. Lastly, when determining pacing, con-
sider whether a scheduled pace or a self-directed pace 
best serves the patient’s needs. Scheduled sessions may 
work better in early recovery when structured therapy is 
needed [21], while self-directed engagement may serve 
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Fig. 1   Optimizing your set-up 
for a patient encounter

Fig. 2   Contextual factors to consider when implementing TeleSCI programs
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Table 1   Key concepts and approaches 
in TeleSCI

Clinical

Resource 

Intensity

Low

High

Interaction Modality
& Examples

Description Clinical Care Integration 
Recommendations

Asynchronous
Transmission of information between healthcare providers and/or patients in non-real time settings

Messaging

SMS Text

Email

Patient Portals (e.g.,

My HealtheVet and 

MyChart)

Text-based, non-real time 

patient/clinical team

communication

Ideal for simple clinical 
communication needs

Appointment reminders

Lab results

Treatment clarification

Specialist consultation (e.g.,

provider-to-provider

consultations like radiology)

Websites and 
Applications

SCI & U

iMHere

ePACT

Annie App for 

Veterans

Virtual interactions that occur in 

non-real time,

most commonly used for 

educational and/or self-

management purposes

Best for self-management 
programs

Educational content

Self-assessments (e.g., food 

diary, symptom tracker)

Task reminders

Facilitated exercises (e.g.,

guided mindfulness practice)

Wearable &
Peripheral Devices

Blood Pressure/Pulse 

Oximetry

Glucose Monitors

Digital Scales

Apple Watch/Fitbit

Blu-tooth or internet-enabled 

devices that collect and transmit 

clinically pertinent data over 

time for provider review as 

needed Devices may be loaned 
or personally owned

Preferred for assessing clinical 
data trends over longer periods of 
time (e.g., 3 months)

Newly diagnosed/unmanaged 

hypertension and/or diabetes

Physical activity and weight loss

Mixed Synchrony
Clinical interactions that mix both asynchronous and synchronous formats. Any combination of 

interaction types can be combined to create a mixed synchrony program

Synchronous
Interactions between healthcare providers and/or patients in real-time

Telephone Phone-based clinical visits 

between a patient and provider 

that provide audio-only

interaction in real time

Best used for brief clinical 
interaction and/or more complex 
communication (as opposed to 
asynchronous messaging)

Brief follow-up visits

Review of abnormal lab results

As a backup plan if a video visit 

fails

Video 1:1

Doximity

Zoom

VA Video Connect

Video conferencing-based 

clinical visits between a patient 

and provider that provide both 

audio and video interaction in

real time

Strongly preferred for remote 
clinical interactions that do not 
require detailed physical 
assessments or intervention (e.g.,
neurological assessments or lab 
work).

Medical visits

Psychotherapy

Physical, occupational, or 

speech therapy

Video Groups Video conferencing-based 

clinical visits between a group of 

patients and a peer support or 

clinical provider

Ideal for support groups, disease 
education and management, and 
physical activity programs

Clinic to clinic* A type of videoconferencing that 

provides audio and video 

interaction in real time but 

occurs with a patient in one 

clinic and a provider in another

Ideal in situations where 
physician/specialty access is limited 
(e.g., rural areas without SCI 
specialists)

Clinical visits that require in 

person assessment or procedure 

by a licensed clinician but not 

necessarily the treating 

physician (e.g. evaluation of a 

new wound).

*Note: Clinic to clinic is resource intense. It requires both patient and provider have access to clean and private 
rooms with videoconferencing equipment in two separate facilities and scheduling, clinical, and support staff are 
often needed at both sites to facilitate an effective visit.
SCI – spinal cord injury

83Current Physical Medicine and Rehabilitation Reports (2022) 10:77–88



1 3

those who are actively engaged in care but looking for 
more education. However, it is important to caution that 
self-directed probably does not mean set it and forget it. 
Patients will likely still need prompts, suggested activi-
ties, and check-ins to maximize benefit.

Discussion

A challenge to creating strong and effective teleSCI 
programs is the limited literature. Other issues that pose 
a threat to widespread adoption include insufficient 
infrastructure within institutions to support regular 
utilization of teleSCI modalities (e.g., adoption will-
ingness, technology proficiency, policy/procedures, and 
communication/education to support full integration of 
teleSCI into clinical care). Within the teleSCI literature, 
there is little replication and homogeneity of outcome 
measures to create a strong evidence base of best prac-
tices, although there are similar neurological condi-
tions, such as stroke, that have a significant presence 
in the telehealth and telerehabilitation literature. Using 
evidence from similar rehabilitation conditions can help 
guide development, but more concentrated work needs 
to support full maturation of teleSCI care [77, 78].

Unsurprisingly, COVID-19 propelled the telehealth 
movement forward in clinical settings, making telehealth 
salient and accessible, and eliminating many regulatory 
barriers. However, the pandemic also highlighted several 
important issues concerning equitable access to care and 
resources [22, 32, 74]. The digital divide widened, as 
people living with disability, lower socioeconomic status, 
and in remote communities with poor highspeed broad-
band infrastructure were disproportionately left behind in 
the rapid transition to remote care [34–37]. Though the 
issue of the digital divide is not new, as video telehealth 
becomes a standard of care, greater efforts need to ensure 
that people living with SCI have access and are involved 
in development of programs, raising an issue of equity 
when portions of our population are left behind in new 
care models [39, 79].

TeleSCI care ultimately provides a convenient, accessi-
ble, and engaging way to receive care. Prior to the COVID-
19 pandemic, SCI providers reported relatively low adop-
tion of telemedicine (18%), but 77% expressed an interest 
in learning more [71]. TeleSCI options should be integrated 
into standard of care as an option to promote access to care, 
enhance self-management skills, and encourage engagement 
in care. Specific modalities, such as video telehealth, should 
be used as a supplement to clinical visits that require in-
person care (such as times when physical exams require 

components that are not easily replicated remotely or labs/
imaging is needed, evaluation of new pressure injuries, 
and specialty procedures such as refilling baclofen pumps). 
Recent work highlights effective ways to conduct virtual 
care in these settings [29, 80••], and there is growing avail-
ability of supportive peripheral devices such as wearable 
monitors, electronic stethoscopes, and digital cameras that 
can accurately measure wounds in 3D.

Conclusions

TeleSCI care will advance and expand as remote and digital 
treatment tools become more broadly accessible. Moving 
forward, we expect to see a significant rise in guided usage 
of VR simulation, games, and neurofeedback methods for 
both rehabilitation and therapeutic management of chronic 
issues such as pain. With virtual interventions, there is 
likely a desire for immersive, engaging, and social experi-
ences to support ongoing needs of patients; but we were 
unable to find any literature at this time. Early evidence for 
efficacy of various teleSCI modalities is promising, but the 
benefits of engagement are clear: increased adherence and 
lower attrition [81], which, ultimately, support better clini-
cal outcomes when using effective treatments. Addition-
ally, we anticipate growth in the use of wearables and other 
ways to gather patient-generated data, given the benefits of 
having directly accessible feedback for patients and addi-
tional data points for providers doing remote care. Using 
patient-generated data could help clinicians decide when 
asynchronous sessions are appropriate, when to assign and 
monitor practice between synchronous sessions, and when 
to slowly wean to independence.
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