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ABSTRACT

Background: Telerehabilitation involves delivering rehabilitation services to patients utilizing information and
communication technologies. The objective of this research was to analyze and prioritize strengths, weaknesses,
opportunities, and threats (SWOT) for the technology associated with the rehabilitation of patients.

Methods: The study's first phase involved enlisting factors relevant to telerehabilitation in India, followed by a Delphi
study with a panel of experts to reach a consensus for SWOT analysis. Then, a pairwise comparison among various
SWOT factors was made using Analytical Hierarchical Process (AHP). Finally, consistency Ratio (CR) values were
calculated.

Results: Sixty significant factors relative to the telerehabilitation sector in India were identified from a review of
existing literature and presented to experts. After four rounds of Delphi, thirteen strengths, eleven weaknesses, four
opportunities, and five threats were selected. CR values in the present study were less than 0.10 for all SWOT sub-
groups indicating that the pairwise comparisons done by the decision-makers were fairly consistent.

Conclusion: Delphi technique helped in identifying various SWOT factors associated with telerehab which were assigned
a rank by the Strategic analysis technique. The highest priority strength lies in an online consultation on an urgent basis
followed by cost-effectiveness, time-saving and reduced hospitalization. The telerehabilitation model weakens when
direct contact for therapy, reliable internet access is required. Funding and grant opportunities to expand tel rehab in
India and provide standard expert care for vulnerable populations are viewed as future scope. Threats identified were
lack of direct supervision and cybersecurity. Understanding and addressing these factors can help in the successful
implementation of telerehabilitation in India.
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INTRODUCTION

The fourth industrial revolution has resulted in an
augmented growth in technology. It has also impacted the
health care system, including the field of rehabilitation.
Tele rehabilitation is a healthcare approach based on
Information and Communication Technology that receives
considerable attention from Rehabilitation professionals
worldwide [1,2]. It can be considered a substitute and
ingenious method in healthcare that has connected people
in need of rehabilitation with the provider of health care
services cost-effectively and straightforwardly [3]. Under
the umbrella term telerehabilitation, various Rehab
services are offered to the patients in different forms like
assessment, consultation, conference calling, education,
remedies, and providing instructions. It can be provided
in various ways, including audio, video, e-consultation,
virtual check-ins, telephonic assessments, and recorded
videos [4].

An upswing in telerehabilitation programs is seen
nowadays because of technology development and
increased awareness among the service providers and end-
users. Researches have reported the utilization of tele rehab
services in various forms like tele pain, tele neurology,
tele stroke, and telemonitoring for rehabilitation of
patients with various musculoskeletal, neurological, and
cardiopulmonary conditions [5,6,7,8]. Telerehabilitation
has also emerged as one of the solutions during the
Covid-19 pandemic for facilitating continuity of care and
support to patients and families in need of rehabilitation
[9]. It has been delivered utilizing different modalities and
to the varied population during the covid era [10].

As one of the world’s rapidly developing economies, India
is also facing challenges concerning the health sector.
The burden of disability in India is high because of the
increased prevalence of non-communicable diseases
(NCD), resulting in functional and mental health
consequences requiring comprehensive management
[11,12]. In terms of years lived with disability (YLD),
NCDs have surpassed communicable diseases in India
[13]. According to a report by WHO, about a fifth of all
deaths occurs in India. One of the evidence-based methods
for managing NCD is rehabilitation which is considered a
vital means to reduce morbidity, mortality, and disability
associated with NCDs [14]. For resource-constrained
countries like India, rehab provision may be challenging
with respect to limited infrastructure, facilities, and
availability of Rehab professionals, leading to a significant
gap in treatment. Telerehabilitation could be a medium
of intervention to reduce this gap. India has recently
witnessed an upsurge in the provision of technology-based
rehabilitation [15]. Providers of rehabilitation services
may use telerehabilitation to deliver care to patients. Still,
at the same time, it becomes crucial to analyze strengths,
weaknesses, opportunities, and threats (SWOT) for any
technology associated with the rehabilitation of patients.
Also, to provide quality health care services effectively and
efficiently, strategic decision-making is critical.

SWOT analysis is a method for assessing intrinsic and
extrinsic environments to obtain and support a systematic
approach for decision-making situations [16]. Strength
can be defined as the advantages or benefits of a particular
technology over other existing technologies. Weakness
can be defined as the factors that can reduce the optimal
performance of any technology and hence put them at a
disadvantage over others. Opportunities are the favorable
factors that a particular technology can exploit to its
advantage. Threats can be defined as elements that can
harm a particular technology. SWOT analysis would
identify strong points (strengths) and opportunities
that need to be maximized in telerehabilitation. Also,
it would identify weak points and risks that need to be
minimized or reduced towards advancing and monitoring
telerehabilitation in context to the Indian health care
system. SWOT analysis has been conducted to identify
potential benefits and limitations related to strategic
decision-making in telehealth [17,18].

The Delphi technique was used in the present study
to identify various strengths, weaknesses, threats,
and opportunities associated with telerehabilitation.
Delphi technique is a worldwide accepted method utilized
in varying fields in which data is collected from experts
restricted to their realms. It is a group communication
technique whose purpose is to build consensus on some real
issue before converging opinions from a panel of selected
experts [19]. It is utilized as an essential research tool in
exploring alternative findings and discovering unknown
facts. Research by Kristian et al. did Delphi study to find
the effectiveness of telemedicine-based services to assist
in decision making in the healthcare system [20]. Delphi
studies with experts have been used in health sciences
to reach a consensus on tele health-related activities and
competencies [21].

Analytical determination of the strength of various factors
is not possible with SWOT analysis. So, the fit between
the intrinsic and extrinsic factors cannot be determined.
Inability to detect the best strategy for a decision-making
situation and lack of hierarchy leads to analytical and
systematic deficiencies. So it is sometimes integrated with
other techniques Like Analytical Hierarchy Process [22].
AHP is the most extensively used multi-criteria-based
method of decision-making that helps in a more holistic
understanding of the problem and gives a framework for
deciding on the best option, resulting in more long-term
planning and management. Pairwise comparison among
factors is done in the AHP technique to protect them
[23]. Integrating the AHP technique with SWOT analysis
provides quantitative information, which is the basis for
strategic planning. It quantifies the relative importance of
different SWOT factors [24].

The study’s objective was to analyze and prioritize strengths,
weaknesses, opportunities, and threats (SWOT) for
telerehabilitation services in India using an integrated
SWOT and AHP analysis. However, to the author’s best
information, no study has been conducted with the
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methodology adopted in this study.
METHODOLOGY
Ethics

Since the present study has not involved participants who
were required to perform actions or foist certain behaviors
upon them, the study was not submitted for institutional
ethical clearance. Consequently, all necessary care was
taken to protect the experts identity and privacy and
voluntary participation.

The duration of the study, including data compilation,
analysis, and report writing, was three months, from
November 2020 to January 2021.

This study had three phases:

(1) Enlisting of factors relevant to telerehabilitation in
India.

(2) A Delphi study with experts was carried out to reach a
consensus for SWOT analysis.

(3) A pairwise comparison among various SWOT factors
was done using Analytical Hierarchical =~ Process (AHP).
As a result, consistency Ratio (CR) values were calculated.

Enlisting of factors

A list of sixty significant factors relative to the
telerehabilitation sector in India was identified from
the review of existing literature by the researchers.
Content analysis was done using publications related
to telerehabilitation studies conducted in India and
abroad. The main objective was to identify SWOT factors
associated with telerehabilitation services. This research
was conducted in a content analysis method. The identified
Strengths, Weaknesses, Opportunities, and threats were
noted in a tabulated manner.

Delphi rounds with experts

A panel of twelve experts (eight from the healthcare industry
and four from academia) having adequate knowledge and
experience in telerehabilitation was taken for the present
study. Identified SWOT factors were presented to experts,
and after four rounds of Delphi, thirteen strengths, eleven
weaknesses, four opportunities, and five threats appropriate
for the Indian telerehabilitation sector were selected. These
factors are presented in table 1.

Table 1: SWOT analysis of Indian telerehabilitation sector

Strengths Weaknesses

Opportunities

O1: Ability to connect rehab consultants
across the globe

02: Government Support

03: Great opportunity during such
humanitarian crises

O4: Possibility of providing rehab
services to the geographically displaced
population

Threats

T1: The absence of direct supervi-
sion increases the risk of injury to
a patient

T2: Higher chances of learning
wrong exercises/movement pattern
T3: Cybersecurity

T4: Ethical liabilities

T5: Unaddressed malpractices

S1: Online consultation on an urgent basis
possible for Acute cases

S2: Cost-effectiveness

$3: Overcome physical barriers and transporta-
tion constraints. Saves traveling time

S4: Reduces Hospitalization for Rehabilitation
S5: Reduces caregiver burden

S6: Possible to initiate early rehab

S7: Better continuity of care

S8: Robotics can be integrated for live monitor-
ing of Cardiac and Neuro Patients

WI1: Electrotherapy, equipment, and
manual therapy based rehabilitation not
feasible

W2: Poor Internet accessibility

W3: Lack of Realistic approach -Face to
face communication.

W4: Difficult to train therapists and
patients to adopt technology-based
virtual rehab

W5: Casual approach w.r.t. learning and
training

Analytical Hierarchy Process (AHP)

A pairwise comparison among factors is done in the AHP
technique using Satty’s nine point pairwise comparison
scale shown in table 2.

Table 2: Pairwise comparison scale [25]

Importance | Explanation

1 Equally preferred

Equally to moderately preferred

Moderately preferred

Moderately to strongly preferred

Strongly preferred

Strongly to very strongly preferred

Very strongly preferred

Very to exceptionally strongly preferred

O [ [N | |G | W[

Extremely preferred

Following steps were undertaken in the process-

1. After identification of SWOT factors, pairwise
comparison of SWOT group is performed using Saaty’s
scale as shown in tables 3 to 6.

2. Pairwise comparison values in each column are
summed up. Each sum is then multiplied by the
respective weight for that criterion to calculate the
priority vector for all SWOT factors. Finally, the
priority vector values are added together to obtain
Lambda-max for each sub-group.

3. Consistency Index (CI) is calculated using the formula
CI = (Lambda-max -n) / (n-1), where n is the number
of criteria that are compared.

4. Next step involves a calculation of Consistency Ratio
(CR) by division of Consistency Index (CI) (from the
previous step) by a Random Index (RI) by Satty, which
is determined by table 7. The Consistency Ratio (CR)
tells about the consistency of decision-maker while
making the pairwise comparisons. If the Consistency
Ratio (CR) is less than 0.10, the decision-makers
pairwise comparisons are relatively consistent. CR
values calculated in the present study are less than 0.10
for all SWOT subgroups.

5. Finally, SWOT factors were prioritized according to
the values of priority vectors and depicted in tables 8

Table 3: Comparison matrix for Strengths done pairwise

S9: Monitoring of Rehab parameters in patients | W6: Poor acceptance
with chronic diseases W7: Limited ability to evaluate and St | s2 [ s3 | s4 | S5 | S6 [ §7 | S8 | S9 [ S10 | S11 | S12 [ S13
$10: High-risk patients can be catered at home, | examine patients
ensuring patient and staff safety W8: Reduced motivation in patients st ! 2 3 025 016 ! 3 4 02 ! 4| 014} 033
S11: Boon for researchers and people working needing continued care, especially Neuro
from home patients s2 | 05 1 2 | o016 | 0142 | 1 4 6 [ 02 |o25| 3 | 014 | 05
$12: Reduces patient overcrowding in Rehab WO: Internet accessibility
. ) s3 [ 033 | 05 1 02 | 014 | 025 | 1 5 | 016 [ 016 | 4 | o016 [ 02

centers W10: Failure of technology for virtual
S$13: Feasible and convenient to provide Rehab o sa R B 5 . 012 . 5 6 | oss | 2 . . 05

W11: Lack of research on strategic imple-

mentation of Tele-rehabilitation ss 6 ; ; s 1 s B N N ; 5 ) 4
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S6 1 1 4 1 0.12 1 3 5 0.25 0.5 5 0.16 0.14
7 0.33 0.25 1 0.33 0.11 0.33 1 2 0.16 0.25 2 0.14 0.16
S8 0.25 0.16 0.2 0.16 0.11 0.2 0.5 1 0.2 0.16 1 0.12 0.12
S9 5 5 6 4 0.5 4 6 5 1 3 7 0.5 1
S10 1 4 6 0.5 0.14 2 4 6 0.33 1 3 0.14 0.5
S11 025 | 033 | 0.25 0.25 0.11 0.2 0.5 1 0.14 | 033 1 0.12 0.12
S12 7 7 6 1 0.5 6 7 8 2 7 8 1 3
S13 3 2 5 2 0.25 7 6 8 1 2 8 0.33 1
PV 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
136 15 024 118 187 039 021 012 033 084 015 082 097

scores of all SWOT factors are depicted in table 8. Results
depict that “Online consultation on urgent basis possible
for Acute cases” turned out to be the biggest strength
followed by “cost-effectiveness” and “saves traveling
time” Telerehabilitation technologies allow patients to
take urgent online consultations and stay in touch with
the therapist for further guidance without making tiring
journeys. However, the biggest weakness observed was
“Electrotherapy and equipment-based rehabilitation
not feasible, followed by “internet accessibility”
Internet accessibility is a mandatory prerequisite for

Table 4: Comparison matrix for Weaknesses done oo ) i
pairwise telerehabilitation services. Remote penetration of the
internet is therefore significant for its successful execution.
WL W2 W3 | Wa | W5 | W6 | W7 W8 WSl W0l WL “Ability to connect with rehabilitation consultants across
Wi | 1 |02 |033]016|033|025]025] 2 [012] 02 | 05 the globe” was reported to be the topmost opportunity.
w2ls |l 1 lalslel sl 715121 6 B Finally, “Absence of direct supervision increases risk” was
wil s Tom | 1 losl 2 1 2 loss! 2 lowe! o | 5 rated as the blggest threat for th.e Indlaln telerehabilitation
sector. The Indian government is making all efforts from
w4 6 0.2 2 1 3 4 2 5 1 2 4 . . . . . .
improving internet bandwidth in rural areas where its
Ws |3 |06 05 jO38 ] L 0502 02]025) 2 significant population is concentrated to initiating policies
W6 | 4 |014]025]025| 2 | 1 |025] 2 016|025 | 3 and guidelines for successful telerehabilitation services.
w7 | 4 [oa| 3 [os| 5 | 4| 1| 4a|o5] 3|6 Recognition of strengths and weaknesses, opportunities,
ws 1051 02 105 loal 1 |oslozs| 1| oalozs!| 2 and threats help in exploring the inherent capacity and
limitations of organizations involved in telerehabilitation
wo | 8 |05 6 | 1 5 6| 2|5 |1 2 6 o )
services in India.
w10 5 0.16 5 0.5 4 4 0.33 4 0.5 1 5 .
Table 8: Priority scores for SWOT Factors
W11 2 014 | 05 [ 025 | 05 (033 (0.16 [ 0.5 | 0.16 | 02 1
v | O 0. 0. 0. 0. 0. 0. [0 | o 0. 0. Strengths Description Priority Rank
022 | 303 | 054 | 122 | 032 | 039 | 115 | 027 | 165 | 099 | 023 vector
. . fps Online consultation on urgent basis
Table 5: Comparison matrix for Opportunities done St possible for Acute cases 0.136 3
pairwise S2 Cost-effectiveness 0.15 2
01 02 03 04 Overcome physical barriers and
S3 transportation constraints. Saves 0.024 10
o1 ! 0.14 | 033 ! traveling time
02 7 1 6 9 <4 Reduces Hospitalization for Reha- 0.118 4
03 3 0.16 1 5 bilitation :
04 1 0.11 0.2 1 S5 Reduces Caregiver burden 0.187 1
pv | 0.069 | 0.68 | 0.192 | 0.057 S6 Possible to initiate early rehab 0.039 8
. . . . S7 Better continuity of care 0.021 11
Table 6: Comparison matrix for Threats done pairwise Y
Robotics can be integrated for live
T1 T2 T3 T4 Ts S8 monitoring of Cardiac and Neuro 0.012 13
Patients
T1 ! ! 2 > 6 9 Monitoring of Rehab parameters in 0.033 9
T2 1 1 3 4 3 patients with chronic diseases ’
T3 | 05 | 033 1 5 2 High risk patients can be catered
S10 at home, ensuring patient and Staff 0.084 6
T4 | 02 [ 025 02 | 1 3 safety
T5 | 017 | 033 | 0.5 | 0.33 1
i |Bomirmedrsanipere | ops [
PV | 034 | 0.32 | 0.18 | 0.085 | 0.064 g
R . Reduces patient overcrowding in
Table 7: Random Consistency index S12 Rehab centers 0.082 7
N 1|2 | 3| 4|5 6 7 8 o [0 [ 1| 12| 3 S13 Feasible and convenient to provide 0.097 5
andom fori
Rlndex 000 [ 000 | 058 [ 090 | 112 | 124 | 132 | 141 | 145 | 149 | 151 [ 148 [ 156 Weakness | Description Priority Rank
(RI) vector
RESULT Electrotherapy, equipment and
. W1 manual therapy based rehabilitation 0.022 11
In the current study, thirteen strengths, eleven weaknesses, not feasible
four opportunities, and five threats of the telerehabilitation W2 | Poor Internet accessibility 0.303 1
sector in India were identified. A prioritization matrix was ws | Lackof Realistic approach -Face to 0054 .
constructed using Analytical Hierarchy Process, a Multiple face communication. '
Characteristic Decision-Making Technique. Priority
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Difficult to train patients to adopt
wa technology based virtual rehab 0-122 3
W5 Ca§ugl approach w.r.t. learning and 0.032 3
training
Wé Poor acceptance 0.039 7
w7 L1m1t4ed ab111.ty to evaluate and 0.115 4
examine patients
Reduced motivation in patients
W8 needing continued care, especially 0.027 9
Neuro patients
W9 Failure of technology for virtual 0.165 »
rehab
W10 Illiteracy 0.099 5
Lack of research on strategic imple-
wil mentation of Tele-rehabilitation 0.023 10
Opl‘J(.)l‘tu— Description Priority | ponk
nities vector
o1 Ability to connect consultants across 0.069 3
globe
02 Government Support 0.681 1
03 Gr(.fat opportunity during humani- 0.192 )
tarian crises
Possibility of providing rehab
04 services to geographically displaced 0.058 4
population
Threat Description Priority Rank
vector
T1 Absence of. direct supervision 0.34 1
increases risk
T2 Chances of learning wrong exercises 0.32 2
T3 Cyber security and confidentiality 0.18 3
T4 Ethical liabilities 0.085 4
T5 Unaddressed malpractices 0.064 5
DISCUSSION

Foradeveloping nation like India, struggling with a shortage
of rehabilitation professionals and a mounting burden of
disease and disability, telerehabilitation can be considered
a viable health care tool for providing rehabilitation to
patients. However, the integration of telecommunication
technology for the rehabilitation of patients in a productive
manner requires an adequate fit between internal and
external factors associated with this technology. The
present study intended to critically evaluate India’s
telerehabilitation services in light of integrated SWOT and
AHP analysis. Delphi technique helped identify various
benefits, limitations, and challenges associated with tele
rehab, which were assigned a rank by the Strategic analysis
technique. Out of 60 identified factors, 33 were classified
into Strengths, Weaknesses, Opportunities, and Threats.
When this virtual platform of telerehabilitation has become
neo normal in the COVID era, it's become of utmost
significance to conduct this research work to develop a
vision and plan to control weaknesses and threats and take
the strengths and opportunities to a newer horizon.

Strengths

The highest priority strength lies in the online consultation
on an urgent basis possible for acute cases followed by cost-
effectiveness, time-saving, and reduced hospitalization
in the present study. Telerehabilitation added usefulness
by attenuating COVID-19-related harm and influencing

recovery [26, 27]. It has helped to overcome obstacles like
physical barriers and transportation worries, thus saving
time. Telerehabilitation can be used to facilitate efficient
and cost-effective rehabilitation services to patients
suffering from chronic diseases.

Weakness

The telerehabilitation model weakens when direct
contact for therapy is required. There is a limited scope of
performing examination or treatment via electrotherapy;,
equipment-based exercises, or manual therapy techniques.
The modus operandi of the telerehabilitation landscape
requires reliable broadband internet access that could be a
problem many times, limiting the clarity and might interfere
in the delivery of services. Lack of face-to-face contact
and inability to develop patient therapist relationship and
rehabilitation at home, which is circumstantially different
from clinical settings, are other weaknesses of this model.
Both therapist and patient have to get literate to use the
virtual technology aptly to bridge the unrealistic nature of
the approach in face-to-face communication. As a more
significant number of collaborators acknowledge the
importance of telerehabilitation fathered by the Covid-19
pandemic, more endeavors are needed to address the
above-mentioned unfavorable situations or barriers that
can limit the achievement of telerehabilitation goals in
India.

Opportunities

The possibility of providing standard and economic
care by experts from across the globe for vulnerable and
geographically displaced populations can also be viewed
as a future scope in the field of rehabilitation in India.
Telerehab can also be an excellent opportunity to serve
during humanitarian crises like the Covid-19 pandemic,
which has impacted all facets of the healthcare delivery
system across the globe. Social distancing, while needful,
has little work of rehabilitation professionals since they
work in close connection with the patients. This has affected
people with disabilities in urgent need of rehabilitation
and professionals suffering due to decreased practice and
income. Telerehab can be a solution to these afflictions
as it may allow access to rehabilitation care. Funding and
grant opportunities by the government to expand tel rehab
in India are viewed as another great opportunity. Remote
locations in India often suffer from a shortage of resources
and rehabilitation experts, which are crucial for delivering
rehabilitation services and can adversely impact the quality
of care provided to the patients.

Threats

The threats that are sometimes troubleshooting are the
cases where direct supervision is required and where
wrongly learned or performed exercise or maneuver can
result in deterioration and harm. The threats are magnified
on the premise cybersecurity and confidentiality that
plays confounding role and open route to malpractice
compromising ethical liabilities. However, threats that
exist can be tackled with enhanced encouragement and
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indulgence of the field proponents.

Furthermore, with the advent of technologies in the
healthcare system, there could be a balance between
strength and weakness or opportunities and threats. The
“neo-normal” increased the weight towards strength and
opportunities by decreasing the chances of weaknesses and
threats. Based on this integrated SWOT and AHP analysis
model, it’s the need of the hour to develop specialty-specific
guidelines and recommendations for telerehabilitation.
If successful, then such a model will prove promising to
reach the remotes parts of developing India.
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