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ABSTRACT
Background:

Telehealth interventions have gained popularity in
recent years as a means of providing healthcare
services to individuals with disabilities in rural or
underserved areas. The impact of telehealth
interventions on rehabilitation outcomes, however,
remains largely unknown.

Objective:

This study aimed to examine the impact of telehealth
interventions on rehabilitation outcomes for
individuals with mobility or physical disabilities in rural
or underserved areas.

Methodology:

The study was a prospective, observational cohort
study conducted at Clinical setting in Rural areas of
Lahore including Chaudhry Muhammad Akram
Teaching and Research Hospital, Avicenna Hospital and
University Teaching Hospital Lahore, Pakistan. A total
of 76 participants were randomly assigned to either the
telehealth rehabilitation group or the in-person
rehabilitation group. The primary outcome measure
was the impact of telehealth interventions on
rehabilitation outcomes including mobility, strength,
functional independence, pain, and quality of life.

Results:

The study results showed that telehealth rehabilitation
and conventional rehabilitation had similar mean
values for the "Current Rating of Mobility," "Current
Rating of Strength," and "Current Rating of Functional
Independence" with p-values of 0.067, 0.164, and
0.239 respectively, indicating no statistically significant

difference between the two groups. However, the
"Current Rating of Pain" outcome measure had a
statistically significant difference between the two
groups, with a higher mean value in the conventional
rehabilitation group (p-value of 0.019). The mean value
for "Current Rating of Quality of Life" was not
statistically significantly different between the two
groups (p-value of 0.165).

Conclusion:

The results of this study suggest that telehealth
interventions can provide similar rehabilitation
outcomes to conventional rehabilitation for individuals
with mobility or physical disabilities in rural or
underserved areas. Telehealth rehabilitation may serve
as a suitable alternative for individuals who cannot visit
a clinic due to their disability or other barriers.
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INTRODUCTION

Telehealth interventions refer to the use of technology,
such as video conferencing and remote monitoring, to
deliver healthcare services remotely. In the context of
rehabilitation services, telehealth interventions can
include virtual therapy sessions with a rehabilitation
specialist, remote monitoring of patients' progress, and
provision of online resources and support for patients
(1, 2).

Telehealth interventions have the potential to improve
access to rehabilitation services for individuals in rural
or underserved areas, who may face barriers to
accessing in-person rehabilitation services due to
distance, lack of transportation, or limited availability
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of healthcare providers. By using telehealth
technologies, healthcare providers can deliver
rehabilitation services to patients in the comfort of
their own homes, reducing the need for travel and
improving the convenience of care (3, 4).

It is important to note that telehealth interventions
may not be suitable for all patients or conditions, and
may be limited by factors such as inadequate
broadband infrastructure or a lack of healthcare
providers trained in telehealth. Further research is
needed to fully understand the effectiveness and
limitations of telehealth interventions in providing
rehabilitation services (5, 6).

There is a growing body of research supporting the use
of telehealth interventions in providing rehabilitation
services, particularly to individuals in rural or
underserved areas (7, 8).

A systematic review published found that
telerehabilitation can be as effective as in-person
rehabilitation for a variety of conditions, including
stroke, spinal cord injury, and musculoskeletal
disorders. The review also found that telerehabilitation
can improve patients' mobility, strength, and functional
independence, as well as reduce pain and improve
quality of life (9, 10).

Another study published found that telehealth
interventions can improve access to rehabilitation
services for individuals in rural areas. The study found
that telehealth technologies, such as video
conferencing and remote monitoring, can allow
healthcare providers to deliver rehabilitation services
to patients who might otherwise have difficulty
accessing such services in person (11, 12).

A randomized controlled trial published found that
telehealth interventions can be effective for providing
rehabilitation services  to individuals  with
musculoskeletal conditions. The study found that
patients who received telehealth rehabilitation
services experienced significant improvements in pain,
functional status, and quality of life compared to those
who received in-person rehabilitation services (13-15).

Patients with mobility or physical disabilities can
benefit from telehealth interventions in providing
rehabilitation services. Telehealth interventions, such
as virtual therapy sessions with a rehabilitation
specialist and remote monitoring, can provide these
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patients with access to rehabilitation services from the
comfort of their own homes, reducing the need for
travel and the burden of accessing care (16, 17).

For patients with mobility or physical disabilities,
rehabilitation services can help to improve mobility,
strength, and functional independence. Telehealth
interventions can provide these patients with the
opportunity to receive rehabilitation services on a
regular basis, which can be especially important for
managing chronic conditions (18, 19).

In addition, telehealth interventions can allow patients
with mobility or physical disabilities to receive
rehabilitation services in an environment that is
familiar and comfortable, reducing stress and anxiety
associated with accessing care. By eliminating the need
for travel, telehealth interventions can also reduce the
risk of falls and other adverse events that may occur
during transportation (20, 21).

Individuals with mobility or physical disabilities in rural
or underserved areas face significant barriers to
accessing rehabilitation services, including limited
availability of healthcare providers, distance, and lack
of transportation. Telehealth interventions have the
potential to address these barriers by allowing
healthcare providers to deliver rehabilitation services
to patients using technology, such as video
conferencing and remote monitoring (22, 23).

Despite the potential benefits of telehealth
interventions, there is a lack of evidence on the impact
of these interventions in providing rehabilitation
services to patients with mobility or physical disabilities
in rural or underserved areas (7, 24).

By comparing the rehabilitation outcomes of patients
with mobility or physical disabilities who receive
telehealth rehabilitation services to those who receive
in-person rehabilitation services, a cohort study can
provide insight into the impact of telehealth
interventions on mobility, strength, functional
independence, pain, and quality of life. This
information can inform the development of effective
and sustainable rehabilitation programs for individuals
with mobility or physical disabilities in rural or
underserved areas.

The overall rationale for conducting this study on the
impact of telehealth interventions in providing
rehabilitation services to patients with mobility or
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physical disabilities in rural or underserved areas is to
improve access to care and health outcomes for this
population by providing evidence on the effectiveness
of telehealth interventions. This study would help to fill
a critical research gap and inform the development of
effective and sustainable rehabilitation programs for
individuals with mobility or physical disabilities in rural
or underserved areas.

MATERIAL AND METHODS:

The study was conducted at Clinical setting in Rural
areas of Lahore including Chaudhry Muhammad Akram
Teaching and Research Hospital, Avicenna Hospital and
University Teaching Hospital Lahore, Pakistan. The
design of the study was a prospective, observational
cohort study. The total sample size was 76 participants,
equally divided into Tele-Rehabilitation and
Conventional Rehabilitation, equally, 36 in each group.

Participants were eligible for inclusion in the study if
they had mobility or physical disabilities and resided in
rural or underserved areas, and were willing and able
to participate in telehealth rehabilitation services.
Participants were excluded from the study if they had
cognitive or communication impairments that would
have prevented their participation in telehealth
rehabilitation services, had contraindications to
telehealth rehabilitation services, or were unable or
unwilling to provide informed consent.

Participants were randomly assigned to one of two
groups: the telehealth rehabilitation group or the in-
person or conventional rehabilitation group.
Participants in the telehealth rehabilitation group
received rehabilitation services through telehealth
technologies, including video conferencing and remote
monitoring. Participants in the in-person rehabilitation
group received rehabilitation services in person at the
Clinic.

The primary outcome measure for the study was the
impact of telehealth interventions on rehabilitation
outcomes, including mobility, strength, functional
independence, pain, and quality of life. These
outcomes were measured using standardized rating,
from 0 to 10, 0 means the worst possible and 10 means
best possible.
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Data was collected at the start of the treatment and 6
months after the initiation of rehabilitation services.
Participants were asked to complete standardized
instruments and participate in clinical assessments to
assess their rehabilitation outcomes. SPSS version 26
was used for data analysis. The data was analysed using
descriptive statistics and inferential statistics, including
independent t-tests and analysis of variance (ANOVA)
to compare the rehabilitation outcomes of the two
groups.

The study was approved by the institutional review
board and was conducted in accordance with the
Declaration of Helsinki and the International
Conference on harmonization guidelines for the
conduct of clinical trials. All participants provided
written informed consent prior to participating in the
study.

RESULTS

Table 1: Demographic Information

Tele-Rehab  Conventiona
| Rehab
Demographi Categ Freq Perc Freq Perc
o ory uenc enta uenc enta
Characteristi y ge y ge
C
18-35 10.5 15.7
years 4 26 6 89
36-50 315 23.6
years 12 79 9 84
51-65 39.4 47.3
years 15 74 18 68
>65 18.4 131
Age years 7 21 5 58
55.2 60.5
Male 21 63 23 26
Femal 44.7 39.4
Gender e 17 37 15 74
28.9 44.7
Rural 11 47 17 37
Urba 60.5 47.3
n 23 26 18 68
Unde
Geographic rserv 10.5 7.89
Location ed 4 26 3 5
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The results of the study on the impact of telehealth
interventions in providing rehabilitation services to
patients with mobility or physical disabilities in rural or
underserved areas show that the demographic
characteristics of the participants are diverse. The age
of the participants ranges from 18 to 65 years or older,
with the majority of participants (39.474%) being
between the ages of 51 and 65 years. The gender
distribution of the participants is nearly equal, with
slightly more males (55.263%) than females (44.737%).
In terms of geographic location, the majority of
participants (60.526%) reside in urban areas, while
28.947% live in rural areas and 10.526% in underserved
areas.

Table 2: Mobility or Physical Disabilities and
Rehabilitation Services

Tele- Conventio
Rehab nal
Per Per
Fre cen Fre cen
Categor que tag que tag

Characteristic y ncy e ncy e
Muscul
oskelet 18. 10.
al Injury 7 42 4 53
Post
Operati 15. 18.
ve 6 79 7 42
Stroke/
Neurolo 50. 63.
gical 19 00 24 16
Description of 15. 7.8
Disability Other 6 79 3 9
23. 21.
<lyear 9 68 8 05
1-5 31. 55.
years 12 58 21 26
5-10 34, 21.
years 13 21 8 05
Duration of >10 10. 2.6
Disability years 4 53 1 3
18. 31.
Mild 7 42 12 58
Modera 71. 63.
te 27 05 24 16
Severity of 10. 5.2
Disability Severe 4 53 2 6
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Previous 36. 23.
Rehabilitation  Yes 14 84 9 68
Services 63. 76.
Received No 24 16 29 32
Physical 68. 73.
therapy 26 42 28 68
Occupat
ional 18. 13.
therapy 7 42 5 16
Type of Speech 5.2 7.8
Rehabilitation  therapy 2 6 3 9
Services 7.8 5.2
Received Other 3 9 2 6
18. 28.
Yes 7 42 11 95
81. 71.
Adverse Events No 31 58 27 05

The results of the study on the impact of telehealth
interventions in providing rehabilitation services to
patients with mobility or physical disabilities in rural or
underserved areas show that the description of
disability is diverse among the participants. The most
common type of disability is stroke or neurological
(50.00%), followed by musculoskeletal injury (18.42%)
and post-operative (15.79%). A small percentage of
participants (7.89%) reported other types of
disabilities.

The duration of disability among the participants
ranges from less than a year to more than 10 years,
with the majority (31.58%) reporting a duration of 1-5
years. The severity of disability is mostly moderate
(71.05%) and mild (18.42%), while only a small
percentage (10.53%) reported severe disability.

In terms of previous rehabilitation services received,
the majority of participants (63.16%) reported
receiving rehabilitation services in the past, while
36.84% reported not having received any previous
rehabilitation services. The most common type of
rehabilitation services received is physical therapy
(68.42%), followed by occupational therapy (18.42%),
speech therapy (5.26%), and other types of therapy
(7.89%).

A small percentage of participants (18.42%) reported
experiencing adverse events during the study period,
while the majority (81.58%) reported no adverse
events. These results provide a general overview of the
rehabilitation characteristics of the participants in the
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study, which can be useful in understanding the impact
of telehealth interventions on rehabilitation services.

Tele-Rehab  Convention P
al Vv
Characteristics M Standar M Standar al
e d e d u
a Deviati a Deviati e

n on n on
Current Rating of 9 2.17 9 0.89 0.
Mobility 0
6
7
Current Rating of 8 4.12 9 287 0.
Strength 1
6
4
Current Rating of 9 3.47 8 0.87 0.
Functional 2
Independence 3
9
Current Rating of 7 2.17 9 1.78 0.
Pain 0
1
9
Current Rating of 8 1.13 9 048 0.
Quality of Life 1
6

5

The study results showed that telehealth rehabilitation
and conventional rehabilitation had similar mean
values for the "Current Rating of Mobility," "Current
Rating of Strength," and "Current Rating of Functional
Independence" with p-values of 0.067, 0.164, and
0.239 respectively, indicating no statistically significant
difference between the two groups. However, the
"Current Rating of Pain" outcome measure had a
statistically significant difference between the two
groups, with a higher mean value in the conventional
rehabilitation group (p-value of 0.019). The mean value
for "Current Rating of Quality of Life" was not
statistically significantly different between the two
groups (p-value of 0.165).

DISCUSSION

The demographic characteristics of the participants in
this study suggest that the sample is diverse in terms of
age and gender, with a slightly higher proportion of
males and a majority of participants residing in urban
areas. These findings are important in the context of
http://www.jhrImc.com
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providing telehealth rehabilitation services to patients
with mobility or physical disabilities, as they suggest
that the study population is representative of the wider
population in terms of demographic characteristics.

It is also noteworthy that the study included
participants from rural and underserved areas, as these
populations are often underrepresented in research
studies. This is particularly relevant in the context of
telehealth interventions, as these populations may face
unique challenges in accessing healthcare services, and
telehealth may offer a solution for improving access to
rehabilitation services in these areas.

The demographic characteristics of the participants in
this study highlight the importance of considering the
diversity of the study population when conducting
research on telehealth interventions in healthcare.

The results of the study show that telehealth
interventions can provide rehabilitation services to a
diverse population of patients with mobility or physical
disabilities in rural or underserved areas. The results
also show that the most common type of disability
among the participants is stroke or neurological, with a
moderate severity of disability. A majority of the
participants have received previous rehabilitation
services, with physical therapy being the most common
type of rehabilitation service received. The study
results also indicate that a small percentage of
participants experienced adverse events during the
study period.

These results are consistent with past literature, which
has also found that telehealth interventions can
provide access to rehabilitation services to a diverse
population, including those in rural or underserved
areas (16). The results also support the findings of
previous studies, which have found that telehealth
interventions can be effective in improving
rehabilitation outcomes, such as mobility, strength,
functional independence, pain, and quality of life (20).

These results suggested that telehealth rehabilitation is
just as effective as conventional rehabilitation for
improving  mobility, strength, and functional
independence. However, the conventional
rehabilitation approach may have a slight advantage in
reducing pain levels compared to telehealth
rehabilitation. On the other hand, there is no significant
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difference between the two approaches in terms of
improving quality of life. These findings can inform
future research and clinical practice by highlighting the
potential benefits and limitations of telehealth
rehabilitation compared to conventional rehabilitation
for patients with mobility or physical disabilities(25).

The results of the study on the impact of telehealth
interventions in providing rehabilitation services are
consistent with previous research in the field. Previous
studies have shown that telehealth interventions can
be an effective alternative to conventional
rehabilitation services, particularly in rural and
underserved areas where access to rehabilitation
services may be limited. A systematic review of
telerehabilitation studies found that telerehabilitation
interventions can be effective in improving functional
outcomes, such as mobility and strength, for
individuals with physical disabilities (26).

However, there have also been concerns about the
quality of care and effectiveness of telehealth
interventions, particularly in terms of pain
management. The results of the present study indicate
that there may be some limitations to the use of
telehealth interventions for pain management, with
higher mean values for pain reported in the
conventional rehabilitation group. This supports
previous research that has highlighted the importance
of in-person rehabilitation services for pain
management (9).

CONCLUSION

Telerehab offers many benefits in scenarios where
individuals with disabilities are unable to visit a clinic
for rehabilitation services. One of the main benefits is
increased access to rehabilitation services for
individuals who live in rural or underserved areas, as
well as those who have mobility or transportation
challenges. Telerehab also provides greater flexibility
and convenience for individuals, as they can receive
rehabilitation services from the comfort of their own
homes.

In addition to these benefits, telerehab is also a cost-
effective solution compared to traditional in-person
rehabilitation. This is because it eliminates the need for
transportation costs and reduces the costs associated
with maintaining a physical rehabilitation clinic.
Telerehab also reduces wait times for rehabilitation
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services, as individuals can receive services more
quickly and efficiently.

Furthermore, telerehab can also provide a safer and
more hygienic environment for individuals with
disabilities, as it eliminates the risk of exposure to
communicable diseases in a clinical setting.
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