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ABSTRACT

Objectives: This study aimed to share a local experience in imple-
menting a telerehabilitation program for a geriatric patient with
post-COVID-19 syndrome following the third-wave pandemic and
to describe the clinical outcomes.

Study design: A case report and literature review.

Setting: Hermina Kemayoran General Hospital, Jakarta, Indonesia.
Subjects: An unvaccinated 80-year-old male patient diagnosed
with post-COVID-19 syndrome from the Delta strain presented
with desaturation.

Methods: The patient underwent an individualized telerehabili-
tation program for 4 weeks via video call.

Results: His pulmonary symptoms, functional capacity, functional
independence, and quality of life improved following the tele-
rehabilitation program. The investigators found the challenges
to initiating telerehabilitation in Indonesia include inequality of
access to the internet, portable medical and health-monitoring
home devices, reliable telecommunication devices, home exercise
equipment, and competent caregivers. Fortunately, the patient and
his family presented in this case report were able to overcome
these challenges.

Conclusions: Telerehabilitation is an option for patients who have
difficulty visiting a hospital to access rehabilitation services. It is
necessary to improve various aspects of health among patients
infected with COVID-19.

Keywords: functional status, geriatrics, telerehabilitation,
COVID-19, quality of life
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Introduction

Telerehabilitation is the provision of rehabilitation services
through any form of information and communication technology,
including Internet-based platforms, allowing patients to interact
with rehabilitation providers remotely for evaluation and inter-
vention." It consists of teleconsultation and teletherapy sessions.
Telerehabilitation (TR) programs have been proven effective in
many conditions including for patients after COVID-19, geriatric
patients, and many more.? Since the COVID-19 pandemic in
2020, telemedicine services have begun to develop in Indonesia.
One sort of telemedicine is telerehabilitation which focuses
on rehabilitation services.®However, telerehabilitation has not
been commonly employed or studied in Indonesia despite its
usefulness abroad.

Post-COVID-19 syndrome is characterized by persistent
symptoms and/or delayed or long-term complications of
COVID-19 disease beyond 4 weeks from the onset of symp-
toms.* The study conducted by Huang et al. that followed
1,733 patients for 6 months showed that the majority of post-
COVID-19 symptoms include fatigue or muscular weakness
(63%), insomnia (26%), and anxiety or depression (23%)
among others. Most of the patients reported the presence of
at least one symptom (76%).4° These symptoms can cause
disability and reduce the quality of life among COVID-19
survivors. Another study by Carfi and colleagues found that
among the persistent symptoms 2 months after disease
onset, persistent fatigue was seen in more than 50% of patients,
dyspnea in 43%, and joint pain in 27%. The rates of these
symptoms were higher among older people. Older people
who were relatively healthy before the infection experienced
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more severe functional decline and deterioration in activities
of daily living, along with other phenotypic characteristics of
frailty following COVID-19.87

In-person rehabilitation programs can help prevent or
minimize these consequences. However, many patients have
difficulty in going physically to the hospital because of various
reasons, such as older adults/geriatric patients, 02-dependent,
absence of facilities.®> Geriatric patients are particularly
vulnerable to COVID-19 contagion when they come in for
center-based rehabilitation frequently.® Telerehabilitation can
be a feasible solution to address these constraints. A study
by Vieira et al. showed that telerehabilitation may improve
functional capacity, dyspnea, and quality of life without a
substantial increase in adverse events.® This case report
shares a local experience in Jakarta, Indonesia regarding the
challenges and outcomes in employing telerehabilitation for a
geriatric COVID-19 patient to hopefully contribute to the very
meager evidence of telerehabilitation in the country and provide
insight on its feasibility and safety amid limited resources.?

Case presentation, intervention, and
outcomes

An 80-year-old male patient was referred for rehabilitation
with the chief complaint of shortness of breath even at rest.
He has been dependent on high-flow oxygen support, and
all functional activities were done lying in bed because his
oxygen saturation dropped by > 5% every time he tried to
sit-dangle on the bed. Cough was also triggered every time
he tried to move his body. The patient lives more than 30
kilometers away from the nearest rehabilitation facility in
their area. Since he could not get out of bed for in-person
consultation and renting an ambulance at that time was difficult
because of the high demand for emergency services during
the pandemic, his internist referred him to the online reha-
bilitation facility in our hospital. At that time, our hospital
was among the very few hospitals in Indonesia providing tele-
rehabilitation services. The telerehabilitation consultation through
video call was done with a physiatrist.

He had a COVID-19 infection approximately two months
prior to the teleconsultation and was hospitalized for 33 days.
He was never intubated nor admitted to the intensive care
unit. He was given a high-flow nasal cannula for 14 days in
an isolation room and oxygen supplementation at 5 Liters
per minute for another 14 days in the regular room. He was
discharged after a negative COVID-19 result on the Polymerase
Chain Reaction (PCR) test. He was still dyspneic and dependent
on oxygen supplementation at 5 liters per minute upon discharge.
The COVID medicines were unknown because the patient was
hospitalized in another center.

He has been home for 3 weeks, but the patient and family
were concerned about the patient’s persistent dyspnea that
severely limited his functional capacity and independence.
The patient was previously ambulatory and independent in
activities of daily living with no co-morbid condition. On virtual
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physical examination, the patient was found to have dyspnea
and tachypnea on activity, wherein the oxygen saturation
dropped from 95% to 85% and respiratory rate increased up
to 28 cycles per minute after attempting to sit-dangle from a
supine position with suprasternal, intercostal and epigastrium
retractions. The patient also had frequent coughing when
moving. The Barthel Index was 55/100 (i.e., limitations in
toileting, bathing, mobilization, transfer, and stair climbing).
The sit-to-stand test was not done due to desaturation.
Based on the EQ-5D-5L (EuroQOL with 5 dimensions and 5
levels), the patient had severe problems with mobility and daily
activities. The pertinent physical examination is summarized in
Table 1. The patient was not referred for inpatient rehabilitation
because there was no rehabilitation facility in the previous
hospital. Based on the examination, the patient was diagnosed
with the post-COVID-19 syndrome. The main symptoms were
dyspnea and functional decline that persisted for about 2 months
after discharge.

Eventually, telerehabilitation was offered to the patient.
The patient’s consent was recorded through video prior to the
teleconsultation. The goals of the telerehabilitation program
included the following: (1) reduce the symptoms of resting
and exertional dyspnea, (2) improve functional capacity and
independence, and (3) wean from oxygen supplementation.
The program consisted of the following: breathing retraining
(diaphragmatic and segmental breathing that focused on
developing breathing control); chest mobility exercises (such
as chest expansion exercises with and without holding a towel
in line with controlled breathing technique); and respiratory
muscle relaxation techniques through gentle passive stretching
of the upper trapezius, pectoralis major, and paracervical
muscles. The prescription of the exercise was 2-3 sets as
tolerated with 10 repetitions and a 2-3-second hold per set as
tolerated. All the exercises were done in supine and sitting
positions according to the patient's response. The exercise
program was terminated if the oxygen saturation fell < 80%
or the patient requested to stop. The patient completed the
initial two-week program of physical therapy conducted via
synchronous, online video-based telerehabilitation for 45
minutes three times a week (a total of 6 sessions).

During the teletherapy, a dedicated physiotherapist contacted
the patient using video call via a hospital-based telemedicine
platform to virtually facilitate the exercise program prescribed
by the physiatrist. There are no technical issues such as the
internet connection, the voice, the sound, and the videos during
teletherapy. The physiotherapist provided execise instructions,
supervision, and monitoring during each session, and properly
paced the exercises depending on the patient's tolerance.
The vital signs (i.e., blood pressure, heart rate, and oxygen
saturation) were measured in person by the caregiver using a
sphygmomanometer and oximeter available at home and were
recorded by the remote physiotherapist on the medical record
for each session. The patient had his daughter as his caregiver,
who set up their tablet for each video call, directly supervised



the exercise at home, and measured the vital signs during each
exercise. The daughter was taught about vital signs monitoring
and safety precautions by the physiotherapist during the first
session. Initially, the patient could not tolerate 45 minutes of
exercise even when done supine and intermittently (i.e., a cycle
of exercise for 10 minutes and rest of 5 minutes for a total
duration of 45 minutes). He eventually tolerated the sessions
with lesser rest periods (e.g., only 5 minutes in the middle of
the therapy session).

After two weeks, the patient was evaluated by the physiatrist
through teleconsultation. He showed some improvements in
pulmonary symptoms (e.g., need for oxygen supplementation;
cough; secretions), Barthel Index score, 5 times sit-to-stand
test, and EQ-5D-5L (Table 1). He was found to be needing
oxygen support only after performing basic activities of daily
living (ADL), such as toilet habits, bathing, and changing
clothes. He could walk around the house on his own with a
walker. No adverse event was noted.

The patient then continued with another set of 6 tele-
rehabilitation sessions for 2 weeks. The following were added
to the program: aerobic exercise using a portable mini pedal
for upper and lower extremities for 15-20 minutes; muscle
strengthening using a 600-mL mineral water bottle for exer-
cising the upper limbs and ankle weight (1 kilogram) for the
quadriceps (i.e., 3 sets with 5-10 repetitions, 3-5-second hold
per set); and balance exercises (such as sit-to-stand for 10
repetitions and ambulation using walker for 50 meters). All
the exercises were either done in sitting or standing. The total
duration of teletherapy was 45 minutes, with the patient resting
for 5 minutes after each type of exercise. The indications of
exercise termination were the same as the previous exercise
program. He was asked to continue the breathing retraining

and relaxation exercises on his own even on days between
telerehabilitation sessions. All the exercise equipment (portable
mini pedal and ankle weight) were bought online by the patient's
family.

After a total of 12 telerehabilitation sessions, he was
evaluated through teleconsultation with noted improvements
in oxygen dependence, cough, functional status, and functional
independence (Table 1). His activities were no longer inter-
fered by cough and dyspnea. He could walk around the house
independently without a walking aid. The patient was given
a home program to continue all the exercises even without
supervision from a remote physical therapist.

Discussion

We report the case of an elderly infected by COVID-19
(delta strain), which was highly contagious, presenting with
breathlessness that persisted up to the recovery phase. The
patient never had COVID-19 immunization prior to the infec-
tion. His symptoms of post-COVID-19 syndrome included
dyspnea at rest and exertional dyspnea, supplemental oxygen
dependence, and functional decline. Post-COVID-19 syndrome
in the aged population is affected by several factors, including
residual organ damage, the persistence of systemic inflam-
mation, the effects of hospitalization, and associated comor-
bidities. Immunosenescence and age-related immune
remodeling may also be the reason for this susceptibility.™
In Post-COVID-19 Syndrome, symptoms persist from the time
of the acute clinical illness to the recovery phase. Several
studies have shown that hospitalized older adults were mostly
males who presented with fever (74.6%), cough (35.8%),
breathlessness (24%), fatigue (21.8%), and myalgia (19.7%).
The most prevalent comorbidities were hypertension (58.4%),

Table 1. Functional status and functional independence before and after telerehabilitation

Teleconsultation |
(Initial assessment)

Outcome Criteria

Pulmonary symptoms Oxygen supplementation
atrest in sitting position

Oxygen supplementation

1-2 Lpm to reach 97-98%
oxygen saturation
5-6 Lpm to reach 93-94%

Teleconsultation Il Teleconsultation Il
(mid-evaluation after first ~ (Final evaluation after
set of six sessions of second set of six

therapy) sessions of therapy)
1-2 Lpm to reach 97-98% Room air
oxygen saturation
5-6 Lpm to reach 97-98% Room air

after performing an ADL oxygen saturation oxygen saturation
Cough Exercise-induced cough  Exercise-induced cough  Exercise-induced cough
(cough is strong and dry)  (cough is strong and dry) less frequent
Secretion Liquid, whitish Liquid, whitish No secretion
Barthel Index 55/100 95/100 95/100
5 Times Sit-to-Stand Test Not tolerated 30 seconds (with EID) 30 seconds (no EID)
EQ-5D-5L Mobility 4 3 2
Self-Care 4 3 2
Usual Activities 4 3 2
Pain/Discomfort 1 1 1
Anxiety/Depression 1 1 1

Lpm, liters per minute; EID, exercise-induced dyspnea; EQ-5D-5L (EuroQOL with 5 dimensions and 5 levels), A standardized measure of health status describ-
ing different dimensions of health (Mobility, Self-Care, Usual Activities, Pain/Discomfort, and Anxiety/Depression), rated in a 5-point Likert scale: no problems
(1), slight problems (2), moderate problems (3), severe problems (4), and unable to/extreme problems (5)
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diabetes mellitus (52.8%), and coronary artery disease (20.8%)."
Post-COVID-19 Syndrome is the presence of at least two
clinical symptoms over 12 weeks after recovery, its overall
prevalence was approximately 9.3% among older adults.
Especially in elderly patients, functional status after recovery
from acute COVID-19 infection can be compromised due to
persistent clinical symptoms and age-related factors.

Astudy by Sathyamurthy et al. showed that the most common
symptom of older adults reported 90 days after recovery was
fatigue, which was followed by cough and breathlessness.'
Their population was comprised of hypertensive individuals
in 58.4% of cases and those with prior chronic obstructive
pulmonary disease in 4%. The study also showed that older
adults nearly regained their baseline functional status within
90 days of the acute illness.™ In our report, the patient regained
his near-baseline functional status within 30 days after under-
going a telerehabilitation program.

In lower middle-income countries, such as Indonesia,
telemedicine, more so telerehabilitation, was neither widely
known nor implemented before the COVID-19 pandemic.'
The suspension or limited capacity of center-based rehabilita-
tion services in many hospitals, along with the concern about
COVID-19 contagion during the pandemic, accelerated the
unprecedented adoption of telerehabilitation.'®'” Catalyzed
by the pandemic, telemedicine in Indonesia is now regulated
by the Ministry of Health Regulation No. 20 of 2019, but the
guideline does not mention about telerehabilitation. Telemedi-
cine in Indonesia is usually implemented for teleconsultation
(through video call using a national platform called TEMENIN or
Telemedicine Indonesia), teleradiology, tele-ultrasonography,
and tele-electrocardiography (through the uploading of docu-
ments or results for a remote specialist consultation). Starting
in 2017, the platform has been in use by approximately 200
primary healthcare services and hospitals in selected areas.
It was originally developed to help deliver health services to
more isolated and rural areas, especially those that do not have
physical facilities. It was intended to allow people with limited
access to healthcare to be diagnosed and treated as soon
as possible. The concept of telemedicine is very suitable for
Indonesia given its vast, archipelagic, and populous landscape.
Unfortunately, TEMENIN is not yet ready to be implemented
on a national scale and has not been thoroughly used by the
public, especially outside the metropolis area, primarily due
to internet connectivity issues and limited digital infrastructure
that does not cover remote areas.'® '

Many national guidelines from other countries recommend
telemedicine as an option for remote screening and, if possible,
for providing remote treatment to patients to curtail the high
transmission rates of COVID-19 during the pandemic. Tele-
medicine may be considered electronic personal protective
equipment (PPE) by reducing the risk of COVID-19 exposure
and spread among patients and clinicians.

With the existence of telerehabilitation, the provision of
rehabilitation services can be easier and wider in scope, so it
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is beneficial for people who cannot come to the rehabilitation
center because of various barriers, such as impaired mobility,
difficulties in travel and logistics, time constraints, and costs
among others.?' The patient in this case report had limited access
to rehabilitation services because there was no rehabilitation
center nearby and arranging for transportation was cumber-
some, similar to the experience reported in the Philippines.?
Patients like them with constraints to in-person rehabilitation
access can benefit from a telerehabilitation service program.
Telerehabilitation services are divided into two categories:
virtual assessment (to assess the functional abilities of patients)
and virtual therapy (to facilitate therapeutic exercises and
interventions from a distance).?? Telerehabilitation may be
performed using any form of Information and Communication
Technologies (ICT), as outlined in Table 2.232

Telerehabilitation has been applied to patients with neuro-
degenerative disease, heart failure, cerebrovascular disease,
chronic obstructive pulmonary disease, geriatrics, and musculo-
skeletal disorder. The application of telerehabilitation in health
care has shown promising results, in terms of functional ability,
disability improvement and others.??

The disadvantage of implementing telerehabilitation is
the inability of the patient to accurately replicate the exact
exercise regimen taught by the physiatrist and guided by a
physical therapist. Other barriers that can be encountered
when implementing telerehabilitation are communication
barriers and different perceptions when facilitating mirroring
techniques during teletherapy sessions. Barriers can also be
found in patients with neurological disabilities in operating
communication devices. In this current study, there were no
adverse events noted, such as desaturation, falls, and muscle
soreness.?%

The most challenging experience we had during the tele-
rehabilitation sessions was the difficulty of the patient following
exercise instructions via video call. An adult competent caregiver
was needed to help the patient follow the instruction step-by-
step. The peculiar situation of telerehabilitation in Indonesia
was every physiatrist has their own protocol in conducting
telerehabilitation because there are no policies, guidelines, or
laws that specifically regulate the liability and implementation
of telerehabilitation in Indonesia. There are still many chal-
lenges toimplementing telerehabilitation in Indonesia, such as
the cost of each telerehabilitation session (i.e., approximately
13-20 US dollars for each session, while the average
household income in Jakarta is 307 US dollars). This patient
had a total of 2 teleconsultations and 12 teletherapy sessions
in one month, which cost approximately 280 US dollars. This
cost is still a challenge to telerehabilitation in Indonesia and
there is no solution yet therefore lack of tele-rehabilitation
enthusiasts because of the cost.

National health insurance does not cover telemedicine,
including telerehabilitation. Other challenges were the internet
access, lack of medical devices to monitor patient response,
lack of ideal exercise equipment, and a competent caregiver



Table 2. Examples of telerehabilitation techniques and their inherent benefits and limitations

Telerehabilitation method ~ Examples Benefits Limitations
Synchronous Video call/video con- Time-efficient Time-limited
ference using Zoom Mutual support Need sophisticated communication tools
meeting, Google meet, or  Individualized (camera, speaker, internet network, and
WhatsApp The patient can be monitored in devices that support the platform)
real-time
Asynchronous Text messaging or E-mail ~ Does not need sophisticated The telerehabilitation program cannot be

to send the exercise
program instruction

Video upload

Certain mobile applica-
tions on smartphone for
home exercise program

communication tools
Cost-effective

The patient can watch and follow
the video whenever they want and
as frequently as they want

The application can meet a variety
of user needs, and facilitate patient
adherence by creating an interac-
tive exercise environment that
promotes self-efficacy and behavior
change through enhanced commu-
nication, goal setting, and progress

individualized

Inability to measure participant’'s physical
performance and compliance

The patients cannot be intensively monitored
(cannot be done in high-risk patient)

The telerehabilitation program cannot be
individualized

Inability to measure participant’s physical
performance and compliance

Cannot be done in high-risk patient (cannot
be monitored)

The patient should have a smartphone
that supports the application

This method is suitable for patients
accustomed to using the technology

reporting means.
Cost-effective

as supervisor. Based on the author’s experience, one of the
important eligibility criteria for telerehabilitation for geriatric
patients in Indonesia is the availability of home equipment
needed to consistently and reliably conduct quality tele-
rehabilitation sessions.

There was only one published paper about the telerehabi-
litation program in Indonesia. The paper was a case report
about the combination of telerehabilitation with conventional
therapy in the treatment of bilateral carpal tunnel syndrome
(CTS). This case report involved a 51-year-old patient. The
telerehabilitation was given for 5 weeks consisting of tele-
rehabilitation (using instant messages and video calls using
WhatsApp Messenger every 4-5 days on average, with durations
varying from 5-40 minutes to supervise and give feedback
on the home education program) combined with conventional
therapy (using low-level LASER therapy and Ultrasound
Diathermy phonophoresis). The study showed that the combina-
tion program was feasible in improving the patient’s symptoms
and functional ability for a patient with bilateral CTS.#

To the authors’ knowledge, this case report was the
second paper about the implementation of telerehabilitation
in Indonesia. The contribution of this paper to the severely
scarce local literature is emphasizing the feasibility and safety
of telerehabilitation among post-COVID geriatric patients in
low-resource settings as long as proper support systems are
in place, such as reliable internet connection, and available
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home medical devices, telecommunication devices, exercise
equipment, and a competent adult caregiver. Telerehabilitation
can be an innovation to resolve gaps in rehabilitation service
delivery following hospital discharge for COVID-19 patients.
Further large-scale and more robust studies are needed to
establish its effectiveness.

Conclusions

A structured/ systematic telerehabilitation program can
improve pulmonary symptoms, functional status, functional
independence, and quality of life in 4 weeks. This study also
showed that the telerehabilitation program is safe and feasible
for geriatric patients with post-COVID-19 syndrome in low-
resource settings as long as a proper support system can
be provided. This program also can be a suitable solution for
patients that cannot personally access rehabilitation services
and can reduce exposure to coronavirus infection among
healthcare workers and patients.
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