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Management of Neurorehabilitation During the COVID-19 Pandemic

COVID-19 Pandemisi Siirecinde Nororehabilitasyonun Yonetimi
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ABSTRACT

Neurorehabilitation originates from the concept of neuroplasticity and it has an important role
-both physical and cognitive- in the restoration of a damaged nervous system. Interruption in
neurorehabilitation negatively affects a patient’s prognosis. Unfortunately, after the World
Health Organization declared coronavirus disease 2019 (COVID-19) a pandemic, there were
some disruptions in neurorehabilitation practices. Therefore, according to the principles of
infection prevention and protection, the issue of developing new neurorehabilitation
management strategies was raised. Providing appropriate physical distancing in shared
rehabilitation areas and strict training of the rehabilitation team with regard to hygiene rules
are important issues in terms of preventing contamination. In new treatment schemes, options
such as discharging patients from hospital at the earliest possible time, home-based treatments
and telerehabilitation have become standard. Online patient-physician consultation can provide
the continuity of neurorehabilitation and reduce anxiety and the feeling of social isolation felt
by many patients and their families. In addition, the pandemic period can be turned into an
opportunity for caregivers to learn physical and cognitive exercises and apply them to their
patients. The current article focuses on the new neurorehabilitation approaches in the
neurological diseases sample which includes stroke, multiple sclerosis, dementia, Parkinson’s
disease and neuromuscular diseases within the context of the COVID-19 pandemic.
Keywords: COVID-19; neurorehabilitation; home-based treatment; telerehabilitation.
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Nororehabilitasyon noroplastisite kavramindan koken alir ve hasarlanmig sinir sisteminin
restorasyonunda hem fiziksel hem de biligsel agidan Onemli bir role sahiptir.
Nororehabilitasyonda kesinti yasanmasi hastanin prognozunu negatif yonde etkiler. Ne
yazik ki, Diinya Saghk Orgiitii’niin koronaviriis hastaligi 2019 (coronavirus disease 2019,
COVID-19)’u pandemi olarak ilan etmesinden sonra, ndrorehabilitasyon uygulamalarinda
aksamalar olmustur. Bu nedenle, enfeksiyon Onleme ve koruma kurallarina gore yeni
nororehabilitasyon stratejileri gelistirme konusu giindeme gelmistir. Ortak rehabilitasyon
alanlarinda uygun fiziksel mesafenin saglanmasi ve rehabilitasyon ekibinin hijyen kurallari
acisindan siki egitimi, bulagsmayi Onleme acgisindan Onemli konulardir. Yeni tedavi
semalarinda, hastalarin miimkiin olan en kisa zamanda hastaneden taburcu edilmesi, evde
yapilan tedaviler ve telerehabilitasyon gibi segenekler on plana ¢ikmaktadir. Cevrimigi
hasta-uzman goriismesi, nororehabilitasyonun devamliligini saglayacagi gibi hasta ve
yakinlarinin, anksiyetesini ve sosyal izolasyon duygusunu azaltabilir. Ayrica pandemi dénemi,
bakim verenlerin, fiziksel ve bilissel egzersizleri 6grenerek hastalarina uygulamalart agisindan
bir firsata da doniistiiriilebilir. Bu makalede, COVID-19 pandemisi baglaminda; inme, multipl
skleroz, demans, Parkinson hastalig1 ve noromuskiiler hastaliklari igeren noérolojik hastaliklar
ornekleminde, yeni nérorehabilitasyon yaklasimlarina odaklanilmstir.

Anahtar kelimeler: COVID-19; nérorehabilitasyon; evde tedavi; telerehabilitasyon.
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INTRODUCTION

Neurorehabilitation is a branch of neurology that includes
multidisciplinary approaches such as motor skills
improvement, psychosocial support, cognitive
rehabilitation, nutritional and nursing care
recommendations implemented in the wake of nervous
system damage and focused on the patient's well-being (1).
Neurorehabilitation supports recovery by using diverse
treatment methods such as physical therapy (electrical
stimulation, walking splints, manual and robotic exercises,
virtual reality, etc.), cognitive training, language therapy,
informative activities for patients and their relatives and
reorganization of the patient's environment (2).
Neurorehabilitation is based on the concept of providing
neural reorganization by triggering neuroplasticity, and it
aims to enhance the functioning of intact neural circuits.
Neurodegeneration and neuroregeneration run parallel to
each other during both acute and chronic neurological
diseases (3). Therefore, any delay in neurorehabilitation
may negatively affect the prognosis of the diseases.
Unfortunately, the disruptions which occurred in the
neurorehabilitation of neurological disease cases
especially in the coronavirus disease 2019 (COVID-19)
lockdown period and the subsequent “controlled life
period” included strict infection prevention rules (4).
Telerehabilitation and home-based treatment options seem
a promising solution to overcoming the restrictions brought
about by the COVID-19 pandemic (5). This article aims to
review the new neurorehabilitation management strategies
developed during the COVID-19 pandemic through
examining examples of neurological diseases, including
stroke, multiple sclerosis (MS), dementia, Parkinson’s
disease (PD) and neuromuscular diseases (NMDs).

Stroke and Neurorehabilitation

Due to the COVID-19 pandemic, the stroke care
component in medical services has been reported to have
decreased on average by 40%. The reasons for this
situation have been ascribed to the fact that a large part of
hospital bed capacities are now reserved for COVID-19
patients and other patients' fear to attend emergency units
lest they catch the virus (6).

In the case of acute stroke, if the patient’s vital signs are
stable, a speedy hospital discharge and short
neurorehabilitation programs are recommended (7).
Common rehabilitation areas should not be used if
sufficient physical distancing is not possible. Instead,
rehabilitation could take place in the patient’s own room
under suitable isolation conditions. In order to ensure safe
contact (8), physiotherapists must be informed about the
infection control procedures and the use of appropriate
personal protective equipment (PPE).

If the patient’s body temperature is above 38 °C,
rehabilitation should be postponed until the results of the
COVID-19 test have been received. If the COVID-19 test
is positive, the patient should be transferred immediately
from the neurology service to the isolation ward. The
general approach to patients showing no COVID-19 risks
is for the rehabilitation specialist to instruct caregivers in
basic exercises which can be done at home. In addition,
patients should be encouraged to join the telerehabilitation
follow-up programme, if available (9).

Telerehabilitation means using communication programs
with electronic tools (mobile phone, computer) to provide
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internet-based rehabilitation services. The patient or
caregiver can watch videos to improve motor, language
and cognitive functions. However, telerehabilitation
programs that can facilitate online meetings of physicians
and physiotherapists with their patients at certain specified
times are much more effective (10). In addition, this
doctor-patient meeting using electronic media can reduce
both patient anxiety and the isolation caused by stroke
during the COVID-19 pandemic (5).

Home-based rehabilitation programs may be useful in
stroke cases with mild neurological deficit (11). Therefore,
patients with mild deficit and their caregivers should be
encouraged to continue neurorehabilitation at home. It
should be explained to them that the risk of COVID-19
will increase parallel to any prolonged hospitalization.
Nowadays, the importance of the ‘specialized stroke
centers’ which have been established to provide high-
quality stroke care has been highlighted once again (12).
In these centers, rules of hygiene must be strictly followed,
and stroke cases suspected of being COVID-19 positive
should be isolated immediately.

Multiple Sclerosis and Neurorehabilitation

Continuity of neurorehabilitation is a basic need in MS
cases, especially for those having symptoms such as
spasticity and fatigue (13). In the early lockdown period, in
some countries (14), in patients with MS, it was reported
that neurorehabilitation was fully discontinued and instead
in the following weeks evolved into teleassessment and
telerehabilitation by an individual or group video meeting.
Similar delays in neurorehabilitation were experienced in
our country at the beginning of the COVID-19 pandemic.
Subsequently, however, under the leadership of the Turkish
Neurological Society (TNS), Study Groups for Multiple
Sclerosis, Neurorehabilitation and TNS COVID-19 have
started to share informative images and videos with patients
via social media. In our country, the development of the
electronic  basis required for telemedicine and
telerehabilitation is already sufficient. These treatment and
follow-up options will become widespread after medico-
legal provisions are instituted.

Depression affects approximately 50% of patients with
MS. The social isolation caused by quarantine may have
increased depression. In MS, in combating spasticity, as
well as depression and chronic fatigue, regular exercise is
important. For the duration of the COVID-19 pandemic,
patients should be encouraged to alternately perform
cardiovascular and stretching exercises three times a week
for 30 minutes (or every day, 10 minutes) at home (15). In
addition, patients should be encouraged to learn effective
exercises such as pilates for walking, balance, and posture
from web based platforms.

In order to avoid Uhthoff's syndrome, patients should be
informed about the importance of an adequate fluid intake
and they must stop if there is an excessive increase in body
temperature during exercise (9,13). If the patients’
disability status is high, a daily routine exercise
programme should be maintained by rolling in the bed,
frequent change of position, and the contraction of
abdominal, gluteal and thigh muscles. For deformed joints
and spastic muscles, caregivers should be informed about
the range of motion and passive stretching exercises to be
done twice every day (13).
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Dementia and Neurorehabilitation

Due to the nature of the disease, cases of dementia have
limited access to accurate information about the COVID-
19 pandemic. They may forget mask wearing procedures
or be agitated by them. This can expose them to a higher
risk of infection (16). In our country, a quarantine for
people aged 65 and over was imposed in the first 3 months
of the pandemic and some facilities were provided for
them to access their medications. Later, restrictions were
gradually relaxed and it was announced by the media that
dementia patients should act together with their caregivers.
As a part of this process, it was permitted for the caregivers
of certain dementia patients to intervene by telephone in
the case of patients who had developed neuro-psychiatric
problems. Afterwards, the caregivers were informed about
cognitive and physical exercises that can be done at home,
during routine hospital examinations, and via social media.
In a study that compared the cognitive status of dementia
cases in which a system called TV-AssistDem
(TeleVision-based Assistive Integrated Service to support
European adults living with mild DEMentia or mild
cognitive impairment) was used during the lockdown
period of COVID-19, researchers reported that there was a
better cognitive status in the group using this system (17).
This result indicates that telemedicine methods should be
more widely used in the future.

Mild cases should be encouraged to do stretching, flexion-
extension, sit-to-stand and walking exercises in their
home, at least twice a day under the observation of a
caregiver. In addition, occupational activities such as
knitting, painting, cleaning, and cooking should be
suggested after safe conditions have been provided (18).
Cognitive stimulation therapy (CST) is a well-known
cognitive training method that can be individualized and
can be applied under home conditions. It reduces the rate
of cognitive decline -especially in mild cases. CST
includes certain therapeutic techniques such as reality
orientation (talking about time, place and person) and
reminiscence therapy (talking about past activities and
experiences using prompts such as photographs or objects)
(19). For the duration of the COVID-19 pandemic, we
could inform caregivers about such simple techniques and
suggest that they use them with their patients. In immobile
dementia cases, active assisted or passive flexion-
extension movements and frequent positioning may
prevent contractures, pressure ulcers and pain. To avoid
aspiration pneumonia, caregivers should be taught to feed
the patient while he/she is in an upright position (20).
Unfortunately, at the onset of the COVID-19 pandemic,
there was a large loss of life among dementia patients
staying in nursing homes. This was a wake-up call for the
restructuring of nursing homes (21). Strict supervisory
mechanisms have to be established by the authorities.
Neurorehabilitation should be recommenced only after a
reorganization of personal and common areas according to
the rules of infection prevention has been established.
Parkinson's Disease and Neurorehabilitation

There is extensive scientific evidence to support the belief
that exercise and daily physical activity are important
elements in managing symptoms and potentially
modifying disease progression in patients with PD (22).
Performing walking, balance and posture exercises
provides improvement in their quality of life and enables
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them to remain mobile for a long time. Home exercises
should be carried out not only during this pandemic period,
they must also be routinely continued lifelong. Doing
exercises together with caregivers will increase the sense
of socialization that is lacking in our patients and also
reduce undesirable consequences such as falling (9).

In a study conducted in the early period of the pandemic it
was shown that patients can be directed to exercise
regularly with positive results obtained by using a
telehealth-based coaching system called 'Engage-PD' for
early-middle stage PD patients. However, in that study,
only 52% of the targeted patients remained in the study.
The authors explained this situation by claiming that some
of the patients might have been limited in their ability both
to access and to adapt to the telehealth system (22). In our
country, this kind of system -which provides access
remotely and allows follow-up and monitoring of exercise-
should be developed immediately for patients with PD.
Neuromuscular Diseases and Neurorehabilitation

Due to their nature, NMDs (neuromuscular junction
diseases, motor neuron diseases, hereditary and acquired
muscle diseases, etc.) can be more severe when affected by
other neurological diseases, especially respiratory
complications caused by COVID-19. Providing and
implementing  remote  neurorehabilitation  training
programmes for these patients is particularly important.
Neurorehabilitation of NMDs includes a wide spectrum of
treatment techniques from physical therapy approaches that
increase joint flexibility, muscle strength and endurance to
methods for coping with aphasia and dysphagia (23). After
COVID-19 was declared a pandemic, neurorehabilitation
for almost all NMDs was suspended for the first two or
three months at the recommendation of the disease and
occupation associations in so many country like ours.
Various websites in our country provide counseling
exercises -and also promote a variety of support systems for
self-rehabilitation.

The French Rare Health Care for Neuromuscular Diseases
Network (FILNEMUS) has reported that patients were
informed through their web sites. By sharing the contact
information of the departments during the lockdown
period (23), they also tried to provide patients with the
opportunity for teleconsultation with experts.

In an Italian study, persons with NMD and healthy controls
were compared regarding the effects of physical inactivity
during the COVID-19 quarantine period. The International
Physical Activity Questionnaire Short-Form (IPAQ-SF)
and Short-Form Health Survey (SF-12) were used as the
evaluating tools in this study. The results of the study
suggested that physical inactivity was positively correlated
with the presence of NMD, impaired gait, male gender and
high body mass index. It was natural that physical
inactivity was found to be associated with the NMD
because it is well-known that the muscles of NMD patients
are more prone to atrophy due to impaired oxygen and
glucose metabolism (24). However, this study has certain
limitations, one of which is its inclusion of a short
quarantine period. Also, interviews with the participants
about the ‘pre’ and ‘during’ quarantine days were done in
the same session in this study. This might be a second
limitation because of certain psychological effects
quarantine has on a person’s memory. Long-term studies
including more data are needed.
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CONCLUSION

In conclusion, discontinuation of neurorehabilitation could
be negatively affecting the prognosis of neurological
diseases in the COVID-19 pandemic. Aside from the
negative effects of the disease itself, social isolation and
fear of death made our patients more depressed. There is a
need for a new system with less physical but more
informational contact between the patient and the doctor.
The general population and the medical community both
should be conscious of this issue. Among the newly
developed neurorehabilitation management strategies,
telemedicine-supported home-based approaches seem to
be promising for the future.
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