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Geriatric rehabilitation during COVID-19:
a lesson learned
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Physical Medicine and Rehabilitation Department, Faculty of Medicine, Dr. Hasan Sadikin Hospital/
Padjadjaran University, Bandung, Indonesia; 2 Faculty of Medicine, Jenderal Achmad Yani University,
Bandung, Indonesia

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is
a new strain of coronavirus that causes coronavirus disease 2019
(COVID-19) infection and is responsible for a deadly pandemic. The
elderly population have a high risk to be infected by COVID-19 and
tend to have worse outcomes compared to adult population. Elder-
ly patients also have higher comorbidity than the whole population.
Therefore, management of COVID-19 in the elderly needs special at-
tention in terms of regarding drug doses, drug interactions, and side
effects of the drugs given. Approach from Physical Medicine and Reha-
bilitation (PM&R) in elderly population known as Geriatric Rehabilitation
is required for COVID-19 because PM&R will go through all phases of
treatment during the acute, sub-acute, and long-term care phases. The
targets are relieving symptoms, assisting in the mechanical ventilation
weaning process, preventing decondition of the airway and other or-
gan systems, and managing psychosocial aspects, especially in the
vulnerable and high-risk elderly population. The geriatric rehabilitation
approach to COVID-19 patients resulted in improved functional prog-
nosis, optimized role of function, and improved Quality of Life.

Key word: COVID-19, functional prognosis, geriatric rehabilitation,
physical medicine and rehabilitation

INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a new
strain of coronavirus that causes coronavirus disease 2019 (COVID-19)
infection and causes the deadly pandemic. The World Health Organiza-
tion (WHQO) declared SARS-CoV-2 as an outbreak on March 2020 and
reported that more than 30 million cases confirmed SARS-CoV-2 from
214 countries with death tolls reaching more than a million cases. Case
Fatality Rate (CFR) globally is 3% and is increasing 2. A study indicated
this virus causes the worst impact with a higher fatality rate in the elderly
and people with comorbidities like hypertension, cardiovascular disease,
diabetes mellitus, chronic obstructive pulmonary disease (COPD), and
chronic kidney disease (CKD) "4,

A study by Guan et al. reported patients above 65 years old accounts for
15.1% of COVID-19 disease in China and Wu and McGoogan found pa-
tients more than 80 years old accounts for 3% of patients with COVID-19.
Meanwhile, Yang and Yu’s study in Wuhan, China, found that the elderly
are more vulnerable to infection and death, with 62% of deaths occurring
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in patients over 60 years old, 81% of patients suffering
from Acute Respiratory Disease Syndrome (ARDS), and
94% requiring mechanical ventilation. A study in Amer-
ica showed 80% of death in patients with COVID-19
occurred in patients above 65 years old. It indicated
that elderly people have a high risk of being infected
by COVID-19 and have worse consequences than the
general population "5,

Along with the spread of the COVID-19 virus outbreak,
the number of elderly patients with COVID-19 were
increasing globally and these cases often resulted in
life-threatening conditions, which burdened the public
and world health care systems ©. Therefore, COVID-19
control and Guidelines are needed in every country to
decrease the spreading of this outbreak, reduce mor-
bidity and mortality, increase safety and health commu-
nity life, and maintain social stability '®.

In the initial phase of the outbreak, acute sectors of the
health system were the most affected, especially emer-
gency service, Intensive Care Unit (ICU), laboratory, and
imaging service. As time goes by, almost every sector
of health care became involved, including acute post-
care and rehabilitation °. Appropriate Physical Medicine
and Rehabilitation (PM&R) interventions to COVID-19
patients showed improved functional prognosis, opti-
mized functional maintenance, and increased Quality
of Life (QoL). However, there is a limitation of literature
and research that investigate the approach of geriatric
rehabilitation intervention for elderly with COVID-19.
Approach from PM&R gives an important role in all
phases of the treatment: in intensive care, critical care,
and medical ward; in sub-acute phase; and long-term
phase when the patients are discharged. The PM&R
management in the elderly is known as Geriatric Reha-
bilitation, which considers the needs of each individual
based on the severity of their clinical conditions, mal-
functioning, and the role of patients when returning and
interacting with the community 104,

This literature review will discuss the role of geriatric
rehabilitation for the elderly with COVID-19. This study
is expected to provide knowledge and hopefully later
become guidelines for planning the geriatric rehabilita-
tion management of elderly patients with COVID-19. In
addition, it will also help to optimize the elderly’s role of
function, participation, and increase QoL.

METHOD

The selection of literature or data relevant to the topic
was conducted through specific keywords using the
computer-aided search engine. The literature or data
consist of eBooks or journal articles that are not lim-
ited to any country or area in the world. The year of

publication of the literature or data should not exceed
ten years prior. Additional information sources needed
to clarify the main literature or data are obtained from
the reference section of the articles. The inclusion crite-
ria for literature or data used was based on the content
which explains geriatric rehabilitation for COVID-19, the
impact of having a COVID-19 infection, and the main
principles in the geriatric rehabilitation processes.

COVID-19 INFECTION

Since it was declared as a global pandemic in March
2020, confirmed COVID-19 cases reached more than
eight million globally. Numerous studies have been con-
ducted to investigate the clinical characteristic of COV-
ID-19, including one study conducted at 522 hospitals in
Wuhan, China. The characteristic of COVID-19 existing in
this China study shows that the mean age of COVID-19
patients is 47 years, with more than 50% were male.
The Centres for Disease Control and Prevention (CDC)
reported that individuals over 65 years of age make up
17% of the total populations in the United States. How-
ever, they accounted for 31% of COVID-19 infections,
45% of hospitalizations, 53% of intensive care, and 80%
of death caused by this disease. This suggests that older
people are more likely to contract COVID-19 and have
worse symptoms than the general population 617,
Most of the symptoms present at admission are fever
(43%), cough (67%), and in some patients, diarrhoea
or other gastrointestinal complaints (3%). The average
incubations period is 2-7 days, with 5% of patients
admitted to the ICU, 2.3% on ventilators, and 1.4%
mortality . Chest X-rays showed bilateral infiltrates,
and chest CT-scans showed ground-glass opacity.
Haematological examinations in most patients indicat-
ed lymphopenia. Other studies showed risk factors of
ARDS and death that included being elderly and having
comorbidities 7°1°,

CLINICAL CHARACTERISTICS OF COVID-19 IN
ELDERLY

Niu et al. studied the clinical characteristics of elderly
COVID-19 patient and reported the most common
symptoms are fever (78.3%) and coughing (56.7%).
Generally, older patients who are infected initially have
fever, fatigue, dry cough, and gradually develop dysp-
noea. In some patients, the symptoms progress to
ARDS, septic shock, and even death 346817,

In the Niu et al. study, forty percent of elderly patients
had fever with temperature between 37.3-38.0°C,
38.3% of patients had fever higher than 38°C, only
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two patients had fever more than 39°C, and 21.7%
of patients had no fever 6. This might be due to the
decreased thermoregulation resulting from the ageing
process. Complaints of low-grade fever and no fever,
especially in older patients causes difficulty identifying
and diagnosing COVID-19 in clinical practice 68,
Liu et al. observed that there are more male elderly
COVID-19 patients compared to female 8. COVID-19
is thought to be more likely to infect adult males with
chronic comorbidities due to their weaker immune
function 2°. Meanwhile, Wang et al. reported that co-
agulation disorders, myocardial damage, and bacte-
rial infection are more common in the elderly, leading
to higher risk of death ®. In addition, complications are
common in the elderly when patients have bacterial in-
fection, ARDS, Acute Coronary Syndrome (ACS), and
liver enzyme abnormalities. Wang also reported that
the elderly have higher rate of comorbidities than all
population. These comorbidities include hypertension,
diabetes, cardiovascular disease, COPD, CKD, and
cerebrovascular disease °2°.

Supporting examinations for elderly patients with COV-

ID-1 showed that:

1 elderly patients had significantly higher rate of ele-
vated white blood cell counts and neutrophils com-
pared to young and middle-aged patients 8. This
indicated that elderly patients infected by COVID-19
are more likely to have bacterial infections &,

2 elderly patients had significantly higher lymphocyte
reduction than that of young and middle-aged pa-
tients *&17. The number of CD4+ and CD8+ lympho-
cytes was significantly lower in the elderly, indicating
cellular immunity suppression. This is thought to be
due to changes in the lung anatomy and muscle
atrophy, which causes changes in the physiological
function of the respiratory system, decreased res-
piratory clearance, decreased pulmonary reserve,
and decreased defence function 8. In addition, it has
been reported that lymphocytes can be damaged
by coronavirus due to damage to cytoplasmic com-
ponents or apoptosis 3;

3 elderly patients had significantly higher levels of C-
Reactive Protein (CRP) compared to the young and
middle-aged groups 8'7;

4 increased urea and serum creatinine indicated
worsening kidney function 3;

5 lung imaging of elderly patients showed significantly
higher incidence of multilobe ground-glass opacity
than in young and middle-aged patients '". Lung
scan is an examination method that can quickly
confirm the diagnosis and monitor changes in a
patient’s condition. This examination is also used to
assess disease severity and help predict the devel-
opment of a more severe disease ©.

GERIATRIC REHABILITATION POINT OF VIEW

The geriatric population are very vulnerable to COV-
ID-19, so it is crucial to take precautions to prevent this
population from contracting the disease. The prevention
can be physical and social distancing, wearing masks
and other prevention methods. In this implementation, it
is also necessary to pay attention to the well-being and
mental health of elderly patients. Management COV-
ID-19 on the elderly patients differs from adults in the
general population. Caution is needed because of the
side effect of inpatient isolation, the drugs given to the
patients, as well as drug interaction 5. New evidence is
emerging on the importance of lean body mass during
periods of illness and recovery. Loss of mass, quality
and function of skeletal muscle is a sign of sarcopenia,
and it is a risk factor for increasing frailty, and predicting
mobility and disability. This condition also often leads to
loss of independence and reduced QoL 2?7,

On the other hand, elderly patient with obesity can
trigger an inflammatory response and accelerate the
onset of cytokine storm syndrome, which appears to
play a role in increasing the risk of acute respiratory
distress syndrome and non-respiratory complications.
Chronic inflammation, which is associated with obesity,
can contribute to the activation of the inflammatory
cascade that leads to acute kidney failure and shock in
COVID-19 patients 28,

During bed rest in the hospital, physical inactivity can
have a negative synergistic effect on muscle protein
synthesis, favouring the subsequent onset of sarco-
penia. The definition that is most cited is the one pro-
posed by the European Working Group on Sarcopenia
in Older People (EWGSOP) which stated that sarco-
penia is a syndrome characterized by progressive and
generalized loss of skeletal muscle mass and strength
with a risk of adverse outcomes such as physical dis-
ability, poor quality of life, loss of skeletal muscle mass
and strength that occurs with advancing age #. This
disorder increases healthcare burden, limits independ-
ent life, decreases Qol, and exacerbates disability and
death rates. Sarcopenia is related to multiple factors,
especially chronic inflammation, hormonal changes,
decrease in activity and malnutrition; and as such, can
also occur even in a younger age 2°®'. Routine screen-
ing for sarcopenia should start as early as possible
for elderly patients with COVID-19, focusing not only
focus on COVID-19 infection itself, but on its impact
to the musculoskletal system as well. Early detection
and treatment of sarcopenia in elderly patients with
COVID-19 may reduce morbidity and mortality during
the current COVID-19 crisis 2.

The preservation of muscle mass and muscle func-
tion is increasingly recognized as a crucial factor for
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promoting healthy ageing and better outcomes in dif-
ferent healthcare settings. Physical activity are effective
for preventing and mitigating sarcopenia, supporting
recovery, and delay the development of disability. Long-
term moderate-intensity physical activity can prevent
mobility disability in elderly patients 3. Physical activities
can improve functional independence and reduce mor-
tality, after controlling for potential confounders such as
smoking, obesity, family history of cardiovascular dis-
ease, hypertension, cancer and diabetes 3+, Walking
as soon as possible is the primary mode of physical
activity for preventing major disability in mobility .

CHALLENGES AND OPPORTUNITIES FOR
GERIATRIC REHABILITATION

COVID-19 outbreak causes fear and suffering for the
elderly around the world. The pandemic era is marked
with uncertainties, although certain challenges and op-
portunities are expected to arise due to this pandemic.
Through identifying challenges and opportunities, one
can minimize the negative impact from the spread of
COVID-19 and optimize the positive changes that may
occur by increasing awareness, optimizing programs,
and advocating for policies, especially in vulnerable el-
derly communities 3-8,

The challenges of the COVID-19 pandemic in relation
to the risk and specific impacts for the elderly can be
broadly grouped into three categories.

LIFE AND DEATH

All age groups are at risk of contracting COVID-19, but
the elderly are at a higher risk of death and experience
more severe symptoms after infection 8, About 66%
of people 70 years of age and over have at least one
underlying condition, leading to an increased risk for
severe symptoms COVID-19. In addition, the elderly
may face age discrimination in medical care, triage,
and life-saving therapy decisions. Globally, as many as
half of the elderly in developing countries do not have
access to essential health services. The pandemic has
also decreased the priority for critical health services for
non-COVID-19 diseases, increasing the risk in elderly
lives 8.

VULNERABILITY AND NEGLECT

Nursing homes and care institutions’ vulnerability to
the spread of COVID-19 has been reported to have
claimed a tremendous toll due to neglect of health pro-
tocols and poor handling. In addition, the elderly who
are quarantined or isolated from a family member or
caregiver is also vulnerable to face a higher risk of vio-
lence, harassment, and neglect 3728,

MENTAL, SOCIAL AND ECONOMIC WELL-BEING

This virus threatens the life and safety of the elderly
and threatens their social network, access to health
services, job, and their retirement. Elderly who usu-
ally receive home service is at risk of being affected by
physical distancing and social distancing, especially on
their mental health due to the prolonged isolation peri-
ods, exacerbated by the limited ability to access digital
technology. Furthermore, the impact on income and
unemployment is tremendous considering that the pro-
portion of the elderly in the workforce has increased by
nearly 10% globally over the last three decades. There
are significant gaps in developing countries where less
than 20% of retirement age population receive pension
benefits, which means more than 80% of the elderly are
not getting pension benefits. Social insurance can play
a role in ensuring the welfare of the elderly, but this is a
quite vast scope. This should be a special considera-
tion for the government and society 7.

Although the COVID-19 pandemic crisis presents many
challenges, there are still opportunities to improve the
QoL for the elderly population. These opportunities in-
clude improving connectivity with family, improving the
relationship between generations, and reducing isola-
tion through technology, improving self-care and man-
agement, and raising awareness through technology,
laws and other policies. Professionals including Physia-
trist (PM&R specialist) who are concerned with the geri-
atrics can take advantage of these opportunities, and
use them as references for developing programs '57:8,

Improve connectivity

a. Improve the elderly population’s ability in working
with technology and improve their skills in using on-
line media;

b. Improve connectivity between families, generations
and social communities, by increasing interaction,
communication, and participation in family and
community activities;

c. Strengthen social solidarity to face socio-economic
issues 78,

Improve QoL

a. Deal with social isolation, loneliness, and boredom
with positive activities and programs, and actively
participate in learning new things;

b. Seize more self-care and time management opportu-
nities by changing the way the elderly think and act
about their own physical and mental health, i.e. paying
more attention to schedule (sleep, diet, exercise, social
connections) and self-care skills in daily activities;

c. Increase awareness about the importance of plan-
ning and decision-making related to the end-of-life
care and other legal documents;
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d. Use of proper monitoring for support and health
care services for the elderly, and provide easy ac-
cess to fulfil the rights of the elderly 7%,

Expanding the professional workforce with

specialization in geriatrics

a. There are opportunities to solve complex geriatric
problems by working with the elderly and advocat-
ing for public health policies, but not many profes-
sionals are involved ¥,

THE ROLE OF GERIATRIC REHABILITATION IN
THE MANAGEMENT OF ELDERLY PATIENTS
WITH COVID-19

The Chinese Centre for Disease Control published
cohort data on adult COVID-19 patients requiring
hospitalization, 61% of whom needed the ICU, with
an average length of stay of 3 weeks . It is predicted
that the proportion of patients with a disability related
to COVID-19 will grow rapidly. Rapid response from
PM&R specialists is essential to reduce disability, aid
recovery, and optimize function, especially in acute care
situations 121323,

Elderly patients without or with minimal symptoms gen-
erally will recover entirely without long-term sequelae.
However, elderly patients with COVID-19 will experi-
ence mild to severe symptoms which affects several
body systems. Severe cases of COVID-19 are associ-
ated with the consequences of using ventilators, im-
mobilization, physical decondition, muscle weakness,
impaired cognition, delirium, swallowing and commu-
nication disorders, psychiatric disorders, psychosocial
support, and prolonged bed rest 121439,

The overall role of geriatric rehabilitation in the COV-
ID-19 pandemic is to overcome and anticipate the
impact of COVID-19 on the body system in acute,
sub-acute, and long-term care phases, in order to
maintain and optimize elderly patients’ function and
improve their QoL. The need for the geriatric reha-
bilitation approach is greater in elderly patients with
co-morbidities and deteriorating health conditions as-
sociated with ageing. Goals should focus on the suc-
cessful geriatric rehabilitation program of COVID-19
patients including returning to daily activities and com-
munity as well as to protect the health of rehabilitation
team members 140,

The geriatric rehabilitation needs for elderly with COV-
ID-19 are divided according to their treatment phase,
which includes acute, sub-acute, and long-term care.
Medical rehabilitation professionals should be ready in
the ICU, hospital wards, outpatient facilities, and in the
community 121315,

Geriatric Rehabilitation programs in the COVID-19 pan-
demic should be centred on the needs and goals of
the patient, and may include exercises, education, and
advice on self-management strategies (including those
for cognition, swallowing, and activities of daily living);
respiratory techniques (such as breathing exercises and
techniques); provision of assistive products; caregiver
support and education; peer-to-peer groups; stress
management; and home modification '°.

Complications from COVID-19 in elderly can be re-

duced by:

1 providing interdisciplinary rehabilitation that starts
early and continues during the acute phase of hos-
pitalization;

2 providing patient/family education for self-care after
leaving inpatient rehabilitation in the acute or suba-
cute phase;

3 continuing rehabilitation care in an outpatient setting
and at home through therapy either in person or via
telehealth (telemedicine) *°.

More attention is needed towards the mental well-

being of the elderly because they are a high-risk popu-

lation 3741, Based on a report in China, 37.1% of the
elderly experience depression and anxiety due to the
pandemic *°. Meanwhile, in Greece, the prevalence of

elderly with moderate-severe depression was 81.6%,

moderate-severe anxiety was 84.5%, and sleep disor-

ders 37.9% “. This can increase the mortality in the
elderly 4. The guidelines were prepared through ex-
pert opinions in the field of rehabilitation globally and
are based on a review of relevant evidence related to

COVID-19 and rehabilitation. These guidelines should

be interpreted, applied, and adjusted to vulnerable

population such as elderly, local rules, and the scope of
rehabilitation practices in each region *°.

GERIATRIC REHABILITATION APPROACH FOR
RESPIRATORY PROBLEMS

The lung function of elderly patients who survive COV-
ID-19 can decrease significantly in the early stages of
infection due to massive alveolar damage. Therefore,
early pulmonary rehabilitation is very important in this
stage. Timely respiratory rehabilitation interventions can
improve prognosis, maximize functionality and improve
QoL. One of the airway defence functions is coughing
and mucocilliary transfer. Optimizing airway clearance
will help prevent secondary infections 101344,

PATIENTS IN REGULAR ISOLATION WARDS
a) posture adjustments and prone position. Postural

changes and prone position can increase gas ex-
change and reduce the incidence of pneumonia due
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to secondary bacterial infection by increasing drain-
age of secretions. Prone position can be used if the
patient is conscious. In patients with mild ARDS,
prone position for 2 hours every 12 hours is recom-
mended ;

b) cough exercises are effective. Active, cooperative
patients are given effective independent cough ex-
ercises such as active cycle breathing technique,
or self-air stack (done without ambu bag, ending in
“cough” or “huff”) °;

c) patients with weak breathing muscles can cough
with manual cough assist using the Ambu bag or
with mechanical cough assist if there are no con-
traindications 1044,

PATIENTS WITH MECHANICAL VENTILATION

Clearance of the airway with mechanical ventilation

starts from the time the patient was intubated:

a) posture adjustments and prone position. In patients
with moderate and severe ARDS, a prone position
for 12-16 hours daily is recommended #;

b) techniques: vibration, percussion in all areas of the
lung: anterior-posterior, and lateral;

c) if the patient has an adequate cough reflex, stimu-
lation of the cough receptors will help develop the
cough reflex °;

d) these must be done in the gravity support position;

e) provide cough relief for patients who are uncon-
scious or in sedation by compressing the thorax or
abdomen on expiration 1044

f) patients who are conscious and can follow instruc-
tions are given inspiration-expiration-inspiration-
expiration-inspiration-huffing exercises following the
ventilator inspiration phase '3;

g) mucus that are not discharged using the classic
technique must be removed with manual cough as-
sist or mechanical cough assist 2.

DECONDITIONING SYNDROME PREVENTION

Elderly patients with COVID-19 will be in isolation period
and this will reduce daily physical activities. This will al-
so decrease the level of activity depends on how active
the patient in physical activity prior to the disease. The
benefits of reconditioning exercises as early as possible
are to prevent the onset of deconditioning syndrome
that can occur in many organ systems, including the
musculoskeletal systems that can induce sarcopenia
and frailty. In addition, reconditioning exercises will
avoid build-up of mucus in the airways, prevent respira-
tory muscles dysfunction, improve breathing function,
improve mechanical diaphragmatic function and main-
tain muscle function -1,

RECONDITIONING PATIENTS IN REGULAR ISOLATION CARE

a. Stretching exercises: stretching the upper and lower
limbs will prevent joint stiffness. Exercises can be
done independently in patients with mild and gen-
eral symptoms or passive exercises in patients with
severe condition and in critically stable patients with
a frequency of 1-2 times a day '°.

b. Breathing muscle exercises. Breathing muscle ex-
ercises can be done using an inspiratory muscle
trainer. Training load can be measured by 1 repeti-
tion maximum (RM) or 10 RM after determining the
Maximum Inspiratory Pressure (MIP). Diaphragmatic
exercises can be done independently after super-
vised exercise. Breathing muscle exercises can only
be performed on cooperative patients ™.

c. Aerobic exercise. Aerobic exercise can be performed
on patients with mild or generalized symptoms who
are not feverish and are not breathless. Eligible pa-
tients can be tested using the sit to stand test. If
desaturation occurs during exercise, supplemental
oxygen can be given. If Oxygen Saturation (SpO2)
is not increasing (< 93%), the exercise should be
stopped 2.

d. Peripheral muscle strengthening exercises. Squat-
ting, bridging, ankle pumping are example of exer-
cises that can maintain muscle tone '°.

e. Breathing exercises. Deep breathing will help im-
prove coughing capacity. The most important thing
is to practice breathing control and relaxation for
elderly patients experiencing shortness of breath.
Educate and practice with the patients how to re-
strict the use the auxiliary breathing muscles, ways
to conserve energy, how to control posture, and
relaxation 1011,

RECONDITIONING OF ELDERLY PATIENTS WITH COVID-19 IN
THE ICU

The main problem in pneumonia due to COVID-19 is
oxygenation. Thus, all exercises that increase the load
for ventilation perfusion must be screened using a strict
medical criteria for stability 4.

These criteria include oxygenation index of > 3.0, sta-

ble hemodynamic with Mean Arterial Pressure (MAP) of

> 65 cmH,0, patients on vasopressors without any in-
creased dose, and Richmond Agitation Sedation Scale

(RASS) score: -1 to +2 44,

Exercise contraindications: all patients with unstable

hemodynamic and respiratory functions should have

no active exercise.

Geriatric rehabilitation programs:

a) Stretching exercises. This exercise can be done
actively and passively, depending on the level of
consciousness '°;

b) Breath muscle exercises. Exercises in mechanically
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ventilated patients are designed to recruit the breath-
ing muscle fibres whose breathing effort is still par-
tially supported by mechanical ventilation, with the
pressure support setting selected or with the system
turned on and off. Repetition sets are performed
according to oxygen tolerance and breathing effort
monitored from the monitor and the patient’s condi-
tion '°;

c) Aerobic exercise. Aerobic exercise for stable pa-
tients in the ICU with mechanical ventilation can be
performed using the upper or lower extremities. If
ergo cycle arm is available, training can be given
by measuring the intensity of the exercise from the
bicycle training test '2;

d) Strengthening exercises. Strengthening exercises in
mechanically ventilated patients can be performed
with active limb exercises. The goal is more to main-
tain muscle tone and eutrophy '2;

e) Neuromuscular Electrical Stimulation (NMES). It can
prevent peripheral muscle weakness in bed-ridden
patients who cannot be given active exercise due
to decreased consciousness, impaired cognition,
and communication disorders. In addition, NMES
in the abdominal wall muscles can be synchronized
with inhalation, thus preventing expiratory muscle
atrophy during the acute phase using mechanical
ventilation. NMES therapy applied to the auxiliary
respiratory muscles has been shown to improve
arterial blood gases, blood pressure, and heart rate
in ICU patients with respiratory distress %546,

EARLY MoBILIZATION IN THE ICU

The principles and flow of early mobilization for elderly
patients with COVID-19 in the ICU are similar to that
for non-COVID-19 patients, including patients on me-
chanical ventilation. Determining whether the patient is
in a stable conditions is an absolute requirement, and
this can be done using an early mobilization screen-
ing algorithm. Absolute contraindication criteria include
MAP of < 65 cmH,O and oxygenation index of < 3.0.
The patient can start performing gradual exercise on
the bed, followed by exercising while sitting in a chair,
walking with assistance, and finally walking indepen-
dently after going through the acute phase .

Patients with COVID-19 will require a more complex
effort and team considering the complexity of the per-
sonal safety equipment that all health workers who
treat patients must use. Monitoring is performed be-
fore, during and after the mobilization exercise. Fraction
of Inspired Oxygen (FiO,) can be increased during the
training process if there is desaturation and exercise
can be stopped if the FiO, is not corrected. Exercise
assistance can also be given through increasing ventila-
tory support 101144,

MUSCULOSKELETAL ASPECT

The number of patients who develop sarcopenia dur-
ing hospitalization is relatively high. Sarcopenia can be
classified as primary sarcopenia affected by age and
secondary sarcopenia affected by inactivity, malnutri-
tion, and disease-related sarcopenia, such as acquired
weakness from ICU treatment. Almost all patient in the
ICU are at risk of losing muscle mass due to prolonged
bed rest. In sarcopenia, muscle mass is one of the
important things to consider, which can be assessed
using MRI, CT, and ultrasonography or anthropometric
measurement. However, the most commonly used, low-
cost, and easily-accessible method to measure muscle
mass is using the bioelectric impedance analysis (BIA).
Muscle strength can also be assessed using handgrip
strength. A variety of additional clinical outcomes have
been reported, including in-hospital mortality, number
of days being mechanically-ventilated, length of ICU/
hospital stay, readmission rate and post-discharge
mortality, but data on musculoskeletal impairment in-
cluding sarcopenia are limited 4748,

The resistance exercise is an effective means to combat
the loss of muscle mass and function in various popula-
tions. A recent study highlighted the potential of resist-
ance exercise in improving key physiological outcomes
in older, chronically-ill individuals. Resistance exercise
impacts sarcopenia through several mechanisms, both
in the muscular and neuromotor levels 4%,

NUTRITION ASPECT

Despite efforts to prevent and treat malnutrition, the
prevalence of disease-related malnutrition remains
consistent. On the other hand, the mortality rate for
patients during hospitalization and post-discharge have
significantly lowered owing to the initiation of high pro-
tein oral nutritional supplement ',

For maintaining or protecting nutritional status in elderly
patients, targeted oral nutritional supplement is need-
ed. This can be administered using a variety of sup-
plements containing different components, including
vitamin D, higher caloric content, amino acids, protein
and beta-hydroxy-beta-methyl butyrate (HMB) °'-%2,

PSYCHOSOCIAL ASPECTS RELATED TO
ELDERLY PATIENTS WITH COVID-19

Screening of anxiety and depression status in elderly
patient with COVID-19 is important for rehabilitation
programs. Psychosocial disorders can occur because
of the burden of illness, stigma or due to isolation from
family, hobbies, and work 3728, The loss of motivation
due to changes in mental status or cognition related to
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COVID-19 will become an obstacle in implementing the
rehabilitation program 17-15:43,

Medical staff must communicate with patients, which
helps reduce anxiety and depression. In addition, sleep
aids, such as earplugs, eye patches, soft music, and
sedatives, can be used to improve a quality night-time
sleep 15:87:98:42.43,

The assistance of psychologists and social workers
in every stage of treatment is important to help solve
the psychosocial aspects of elderly patients with COV-
ID-19 42438253 - A number of negative stigmas persists
in the society, especially directed towards sufferers of
COVID-19. Therefore it is necessary to educate the
public through health and government policy 573853,
Periodic evaluations are conducted to plan a suitable
geriatric rehabilitation program for each individual.

CONCLUSIONS

Severe acute respiratory syndrome coronavirus 2 is
a new virus from the coronaviridae family that causes
COVID-19 and is responsible for a deadly pandemic.
The elderly is a vulnerable population with high infection
and mortality rates, as indicated by the fact that 62-80%
of deaths, 81% ARDS, and 94% use of mechanical ven-
tilation occurring in patients over 60 years of age.

The most common symptoms reported in elderly
COVID-19 patients include fever (78.3%) and cough
(56.7%). Initially patients experience fever, fatigue, dry
cough, and gradually develop dyspnoea. Some symp-
tomatic patients develop ARDS, septic shock, and
even death.

Complications commonly found in the elderly during
hospitalization are bacterial infections, ARDS, ACS, and
liver enzyme abnormalities. In addition, elderly patients
also have higher comorbidity than the whole popula-
tion. These comorbidities are hypertension, diabetes,
cardiovascular disease, COPD, and cerebrovascu-
lar disease, which exacerbate COVID-19 infection.
Therefore, the elderly population is very vulnerable to
contracting COVID-19, and thus it is very important to
prevent COVID-19 in this population.

Rapid response and rehabilitation programs, particularly
during the acute, sub-acute and long-term care phase,
are required to reduce disability, accelerate recovery,
and optimize function. Therefore, COVID-19 reha-
bilitation needs are divided according to the treatment
phase, with the goal of relieving symptoms, assisting
in the success of mechanical ventilation weaning pro-
cess, preventing deconditioning of the airway and other
organ systems, and managing psychosocial aspects,
particularly in vulnerable and high-risk populations such
as elderly patient.

Management of elderly patient with COVID-19 need to
direct its attention to the physiological process of age-
ing, comorbidities, and musculoskeletal issue such as
sarcopenia. In addition, the psychosocial aspects of
elderly patients with COVID-19 need more attention
and assistance from psychologists and medical social
workers in every phase of care.

In conclusion, the role of geriatric rehabilitation for the
elderly with COVID-19 is to optimize their role of func-
tion, participation and increase Quality of Life. This
study is expected to provide knowledge and hopefully
may become references used in developing guidelines
for planning geriatric rehabilitation management of el-
derly patients with COVID-19.
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