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ABS TRACT Objective: The aim of this study was to investigate re-
habilitation and treatment processes of patients followed with diagno-
sis of stroke during coronavirus disease-2019 (COVID-19) pandemic. 
Material and Methods: Patients who were followed in our stroke out-
patient clinic, whose stroke duration was 1 year or more and patients 
without aphasia were included in the study. Telephone interview was 
made with the patients. In all patients, we questioned rehabilitation sta-
tus before and after pandemic, whether they regularly perform home 
exercises, concerns about getting infected by COVID-19 and health 
problems experienced during pandemic. Demographic data, comorbid 
conditions, and Brunnstrom stages, Functional Ambulation Categories 
and Barthel Index scores within prior 6 months were extracted from 
patient files. Results: Of 134 patients participated in the study, 72.7% 
were attending a rehabilitation program before pandemic while only 
3% could attend a rehabilitation program during pandemic. Again, 
68.7% reported that they performed home exercises regularly. Of our 
patients, 41.8% reported that there was an increase in their contractions. 
One patient had COVID-19 infection and recovered without need for 
hospitalization. Two patients experienced a new stroke attack. Of the 
patients, 18.7% reported very much anxiety about getting infected by 
COVID-19 while 18.7% reported much anxiety, 21.6% reported some 
anxiety, 11.9% reported little anxiety and 29.1% reported no anxiety. 
When stratified according to education levels and Barthel Index score, 
no significant difference was found in terms of anxiety (p>0.05).  
Conclusion: We found that rehabilitation processes were adversely af-
fected in stroke patients during COVID-19 pandemic. Alternative meth-
ods such as tele-rehabilitation should be developed to prevent 
disruption of the follow-up and rehabilitation services of these patients.  
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ÖZET Amaç: Bu çalışmanın amacı, koronavirüs hastalığı-2019 [co-
ronavirus disease-2019 (COVID-19)] pandemisi sırasında inme tanısı 
ile takip edilen hastaların rehabilitasyon ve tedavi süreçlerini incele-
mektir. Gereç ve Yöntemler: Hastanemiz inme polikliniğinde takip 
edilen, inme süresi 1 yıl ve üzeri olan ve afazisi olmayan hastalar ça-
lışmaya dâhil edildi. Tüm hastalar telefonla aranarak pandemiden önce 
ve pandemi sırasındaki rehabilitasyon durumları, evde egzersizlerini 
düzenli olarak yapıp yapamadıkları, COVID-19 ile enfekte olma endi-
şeleri ve pandemi sırasında yaşanan sağlık sorunları sorgulandı. De-
mografik verileri, komorbiditeleri, Brunnstrom evreleri, Fonksiyonel 
Ambulasyon Skalaları ve son 6 ay içindeki Barthel İndeksleri hasta dos-
yalarından kaydedildi. Bulgular: Çalışmaya katılan 134 hastadan 
%72,7’si pandemiden önce bir rehabilitasyon programı alırken, yal-
nızca %3’ü pandemi sırasında rehabilitasyon programı alabilmişti. Has-
taların %68,7’si düzenli olarak ev egzersizlerini yaptığını bildirdi. 
Hastalarımızın %41,8’i kasılmalarında artış olduğunu bildirdi. Bir hasta 
COVID-19 enfeksiyonu geçirmişti ve hastaneye yatmaya gerek kal-
madan iyileşmişti. Bu dönemde 2 hasta yeni bir inme atağı geçirdi. Has-
taların %18,7’si COVID-19 ile enfekte olma konusunda çok fazla 
endişeli olduğunu; %18,7’si fazla, %21,6’sı biraz, %11,9’u çok az en-
dişeli olduğunu; %29,1’i ise hiç endişeli olmadığını bildirdi. Eğitim dü-
zeyi ve Barthel İndeksi puanına göre sınıflandırdığımızda endişe 
açısından gruplar arasında anlamlı bir farklılık bulunmadı (p>0,05). 
Sonuç: İnme hastalarında COVID-19 pandemisi sırasında rehabilitas-
yon süreçlerinin olumsuz etkilendiğini saptadık. Bu hastaların takiple-
rinin ve rehabilitasyon hizmetlerinin aksamasını önlemek için 
telerehabilitasyon gibi alternatif yöntemler geliştirilmelidir. 
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Coronavirus disease-2019 (COVID-19) was first 
identified at Wuhan Province, China in December, 
2019 and has rapidly spread worldwide. COVID-19 
pandemic significantly affected all healthcare systems 
within a short period.1 Pneumonia occurs in 14-15% of 
these patients and 1.5-2.3% of cases result in death.2 
The patients with COVID-19 are prioritized due to 
need for hospitalization and intensive care. Thus, out-
patient services, elective surgeries and rehabilitation 
services have been restricted in order to prevent col-
lapse in healthcare system.3-5 This largely hindered ac-
cess to hospital for patients with chronic disease. 

Stroke is the second leading cause of death 
worldwide and one of the main causes of disability.6 
The rehabilitation is started immediately after stroke 
and aims to ensure patients independency during 
daily life and in community.7 It has become difficult 
to access healthcare services and rehabilitation facil-
ities for patients with stroke during COVID-19 pan-
demic. 

In a survey study investigating the effect of quar-
antine during the pandemic period on pediatric and 
perinatal stroke rehabilitation, it was reported that 
only 5.9% of 68 patients were able to continue the 
conventional rehabilitation program. Parents reported 
a perceived worsening in the child’s clinical course in 
32.3% of all cases.8  

In another survey study conducted with physi-
cians, it was reported that neurologic rehabilitation 
was adversely affected during the pandemic period.9 
However, we could not find a survey study evaluat-
ing the rehabilitation status of stroke patients during 
the pandemic period and conducted with patients in 
our literature search. 

The aim of this study was to investigate rehabil-
itation and treatment processes of patients followed 
with diagnosis of stroke during COVID-19 pan-
demic. Also we aimed to contribute planning for re-
habilitation and follow-up of patients with stroke 
during ongoing COVID-19 pandemic or similar pe-
riods that may have been experienced in the future. 

 MATERIAL AND METHODS 
Stroke patients who applied to our outpatient clinic 
and were followed up between September 2018 and 

March 2020, and with a stroke duration of 1 year or 
more, were invited to the study. Patients who did not 
agree to participate in the study or who had aphasia 
were not included in the study. Patients were inter-
viewed by phone between July 20, 2020 and August 
20, 2020. While one patient out of 157 patients re-
fused to participate, 22 patients could not be con-
tacted by phone. In 134 patients participated, age, 
gender, educational status, stroke etiology, hemi-
plegic side, comorbidity, smoking status and 
Brunnstrom stages, Functional Ambulation Cate-
gories (FAC) and Barthel Index assessed within prior 
6 months were extracted from patient files. 
Brunnstrom staging is a system that rates hand, upper 
extremity and lower extremity in 6 stages from 1 to 6 
in order to determine motor improvement. Higher 
values indicate better motor recovery.10 FAC is a 
scale that assess ability of ambulation in patients. It is 
classified in 6 categories from 0 to 5. Category 0 in-
dicates nonfunctional ambulation, while category 5 
shows full independence in ambulation.11 

Barthel Index is a disability measure used to de-
termine functional changes, including 10 items: Feed-
ing, personal toileting, bathing, dressing and 
undressing, getting on and off a toilet, controlling 
bladder, controlling bowel, moving from wheelchair 
to bed and returning, walking on level surface (or 
propelling a wheelchair if unable to walk) and as-
cending and descending stairs. Total scores ranges 
from 0 to 100. Higher scores indicate higher inde-
pendency. The scores of 0-20 indicate “total” de-
pendency, 21-60 indicate “severe” dependency, 
61-90 indicate “moderate” dependency, and 91-99 in-
dicates “mild” dependency. The score of 100 is con-
sidered as “independent.” Turkish version was 
published by Küçükdeveci et al.12,13 

We also questioned how many days patients 
were going out of home before pandemic. In addi-
tion, it was asked whether they or their relatives had 
COVID-19 infection and whether they perceive 
themselves at risk for COVID-19 infection and 
whether they received supplemental vitamins or 
herbal medicines. The participants were asked to an-
swer question regarding anxiety of getting infected 
as follows: I have very much anxiety, much anxiety, 
some anxiety, little anxiety or no anxiety. The reha-
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bilitation status before and after pandemic and 
whether they perform home exercises regularly (30 
minutes daily, at least 3 days per week) were also 
questioned. In addition, we also asked whether they 
experienced an increase in contractions and whether 
patients receiving botulinum toxin A (BoNT-A) in-
jection did experience challenged in daily life due to 
failure to receive treatment. We also recorded 
whether they were able to maintain drug use and 
whether patients on warfarin therapy could be able to 
have bleeding tests including prothrombin time and 
international normalized ratio (INR). We also ques-
tioned whether they experienced a new stroke 
episode during pandemic or presented to a hospital 
for another reason.  

The study was approved by institutional ethics 
committee (FSMEAH-KAEK 2020/39, 25.06.2020). 
The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. All participants 
gave verbal informed consent. 

STATISTICAL ANALYSIS 
The statistical analyses were performed using IBM 
SPSS Statistics version 22.0 (IBM SPSS, Turkey). 
Data distribution was assessed using Shapiro-Wilks 
test. Descriptive statistics are presented as mean, 
standard deviation and frequency. Chi-square test and 
Fisher Freeman Halton test were used to compare 
qualitative data. A p value <0.05 was considered as 
statistically significant.  

 RESULTS 
Of 134 patients participated, 60 were women while 
74 were men. Mean age was 57.2±14.1 years. Table 
1 presents general characteristics, comorbidities, 
Brunnstrom stages, FAC, and Barthel Index. During 
pandemic, one patient stayed in nursing home while 
3 patients stayed at physical medicine and rehabili-
tation clinic and remaining patients were at home. 
One patient had COVID-19 infection and recovered 
without need for hospitalization while 12 relatives 
had experienced COVID-19 infection. Table 2 pres-
ents perceived risk and anxiety for COVID-19 in-
fection. Table 3 presents rehabilitation status before 
and after pandemic, health problems, hospital pre-
sentations and cause of presentation, and problems 

regarding healthcare and rehabilitation during pan-
demic. 

When stratified according to education level, no 
significant difference was detected in anxiety level 
and perceived risk for COVID-19 infection (p>0.05). 
The rate of supplemental vitamin-medicine use was 
significantly higher in patients with university grad-
uation (53.3%) than those with illiterate (16.7%), pri-
mary school (16.3%) and high-school graduation 
(14.3%) (p=0.004, p=0.025, p<0.05, respectively). 

When stratified according to Barthel Index 
score, no significant difference was detected in anx-
iety level, perceived risk for COVID-19 infection, 
and rate of supplemental drug-vitamin use (p>0.05) 
(Table 4). 

 DISCUSSION 
We found that rehabilitation processes were ad-
versely affected in stroke patients during COVID-19 
pandemic. Although 68.7% of patients reported that 
they performed home exercises regularly, 41.8% re-
ported increase in contractions.  

Stroke rehabilitation aims to achieve optimal 
physical, cognitive, communicative, emotional and 
social functioning.14 Rehabilitation is a process that 
starts at early period after stroke. In a survey on 
healthcare providers from 55 countries, European 
Stroke Organization reported that stroke rehabilita-
tion was affected by COVID-19 pandemic at acute 
and chronic periods.15 In addition, long-term immo-
bilization resulted in functional regression in patients 
with stroke.16 In our study, two patients experienced 
new stroke episode. Since the functional status of 
these patients may be impaired, it is very important 
that rehabilitation services are not interrupted. 

Spasticity is frequently seen in patients with 
stroke and BoNT-A injection is a safe and effective 
treatment modality in the management of spastic-
ity.17,18 There were delays in BoNT-A therapy in our 
patients due to COVID-19 pandemic. In a survey on 
151 patients with stroke or traumatic brain injury, 
Santamato et al. suggested that activities, recruitment 
and perceived spasticity were worsened due to with-
drawal of BoNT-A therapy during COVID-19 pan-
demic.19 Before pandemic, 101 patients were 
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receiving BoNT-A injections in our study. Of these, 
95 patients experienced delays in BoNT-a therapy, 
68 of these 95 patients (71.6%) reported worsening in 
daily life due to delay in BoNT-A injections. Overall, 
56 (41.8%) of 134 patients reported an increase in 
contractions. Although 68.7% of patients reported 
that they performed home exercises regularly, only 4 
patients could be able to attend rehabilitation and pa-
tients were more immobile due to curfew. We think 
that all above-mentioned factors contributed to the 
increase in contractions.  

Kubota et al. reported that the COVID-19 infec-
tion was severe in 86 (19.3%) of 445 patients who 

had cerebrovascular disease. Authors proposed that 
this may be due to advanced aged and presence of co-
morbid conditions such as diabetes mellitus and hy-
pertension.2 In our study, only one patient (68-years 
old male patient) had COVID-19 infection. This pa-
tient with hypertension recovered without the need 
for hospitalization. We think that the infection rate 
was low in our study because the patients were pro-
tected from the pandemic by staying at home. 98.5% 
of our patients were able to maintain their medica-
tion. However, 5 of 12 patients on warfarin therapy 
reported that they could not be able to have regular 
INR tests. Warfarin has interactions with several 

Minimum-maximum Mean±SD (median) 
Age (years) 21-83 57.2±14.1 
Duration of stroke (years) 1-22 5.46±4.79 (4) 
Brunstrom upper extremity 1-6 3.28±1.38 (3) 
Brunstrom hand 1-6 2.5±1.62 (2) 
Brunstrom lower extremity 1-6 3.66±1.3 (3) 
FAC 0-5 3.64±1.62 (4) 

n % 
Gender Female 60 44.8 

Male 74 55.2 
Education levels Illiterate 12 9 

Primary school 86 64.2 
High-school 21 15.7 
University 15 11.2 

Stroke etiology Ischemic 92 68.7 
Hemorrhagic 42 31.3 

Side of paresis Right 57 42.5 
Left 74 55.2 
Bilateral 3 2.2 

Comorbidity Presence 111 82.8 
Absent 23 17.2 

Comorbidities (n=111) Hypertension 88 79.3 
Diabetes mellitus 37 33.3 
CVD 38 34.2 
Other 28 25.2 

Barthel index Total dependency 5 3.7 
Severe dependency 35 26.1 
Moderate  dependency 65 48.5 
Mild dependency 21 15.7 
Independency 8 6.0 

TABLE 1:  General characteristics of patients.

SD: Standard deviation; CVD: Cardiovascular disease; FAC: Functional ambulation categories.
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drugs and foods, and INR should be monitored 
closely. No complication occurred in our patients due 
to delay in INR monitoring; however, it should be 
noted that INR monitoring must be kept in mind in 
patients on warfarin therapy.  

Neurological involvement is not infrequent in 
COVID-19 infection. It may cause severe complica-
tions if not detected early. Occasionally, it may be 
present before onset of respiratory symptoms or sin-
gle symptom in COVID-19 patients.20 Thus, clini-
cians should be careful in this issue and consider that 
stroke patients may present with a new neurological 
event during pandemic.   

In recent years, as similar to many fields, 
telemedicine and tele-rehabilitation modalities are 
also advancing in healthcare and rehabilitation by in-
creasing use of technology.21 Tele-rehabilitation has 
gained importance in conditions where access to re-
habilitation centers and transfers are challenging.22 In 
a randomized, clinical study on patients with stroke, 
Cramer et al. compared tele-rehabilitation with tradi-
tional rehabilitation interventions. Authors found sig-
nificant improvements in upper extremity motor 
function in both treatment groups and demonstrated 

that tele-rehabilitation was as effective as in-hospital 
rehabilitation.23 Tele-rehabilitation seems to be a good 
alternative to prevent disruption of rehabilitation 
processes in patients with stroke. However, it may not 
be possible to access all patients. In studies on effec-
tiveness of home-based rehabilitation, it was suggested 
that home exercise programs can facilitate recovery. In 
addition, it was proposed that it can reduce the risk for 
disability and depression in addition to improvements 
in functional activities.24 Thus, it is important to inform 
patients about the value of exercises and to arrange ex-
ercise programs. It was reported that anxiety and de-
pression affected more than 50% of patients with 
stroke. During pandemics, psychological problems 
may be increased in patients, influencing rehabilitation 
adversely.25,26 In our study, it was found that 29.1% of 
patients experienced no anxiety about getting infected 
while remaining patients experienced little, much or 
very much anxiety. We found that feeling concerned 
was not associated with educational status and inde-
pendence level. The fact that we used no scale to meas-
ure anxiety level is a limitation of our study. However, 
it should be suggested that mental health should be 
considered in all patients with stroke during pandemic.  

n % 
Diagnosis of COVID-19 infection Yes 1 0.7 

No 133 99.3 
Diagnosed with COVID-19 infection in their environment (n=12) Family members 2 16.7 

Relatives 9 75 
Other 1 8.3 

Patients thinking that they are in high-risk group for COVID-19 infection due stroke Yes 82 61.2 
No 52 38.8 

Anxiety status for getting infected COVID-19 Very much anxiety 25 18.7 
Much anxiety 25 18.7 
Some anxiety 29 21.6 
Little anxiety 16 11.9 
No anxiety 39 29.1 

Supplemental drug-vitamin use for protection against COVID-19 infection Yes 27 20.1 
No 107 79.9 

Supplemental drug-vitamin used for protection against COVID-19 infection (n=27) Vitamin D 16 59.3 
Vitamin C 4 14.8 
Multi-vitamin 11 40.7 
Herbal supplementation 5 18.5 

TABLE 2:  Patients or relatives experienced COVID-19 and perceived risk and anxiety for COVID-19 infection.
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n % 
Mobilization status before pandemic At least 3 days a week 78 58.2 

1 day a week 21 15.7 
1 or 2 per month 5 3.7 
Stay at home unless control visit 30 22.4 

Attendance status to rehabilitation before pandemic Yes 98 73.1 
No 36 26.9 

Rehabilitation program received before pandemic (n=98) In-patient 17 17.3 
Outpatient 67 68.4 
Physiotherapist visits at home 14 14.3 

Attendance status to rehabilitation during pandemic Yes 4 3 
No 130 97 

Regular home exercise performance during pandemic Yes 92 68.7 
No 42 31.3 

Presentation to a hospital for another reason during pandemic Yes 18 13.4 
No 116 86.6 

Cause of hospital presentation during pandemic Skin lesion 1 5.6 
Cough 3 16.7 
Musculoskeletal pain 3 16.7 
Vertigo, headache 2 11.1 
Syncope 1 5.6 
Pain at eear 1 5.6 
Ocular complaints 1 5.6 
Abdominal pain 1 5.6 
Toothache 1 5.6 
Dysuria 4 22.2 

Maintaining chronic medications Yes 132 98.5 
No 2 1.5 

New stroke episode during pandemic Yes 2 1.5 
No 132 98.5 

Having regular INR tests in patients on warfarin therapy (n=12) Yes 7 58.3 
No 5 41.7 

Patients with increased musculoskeletal pain Yes 41 30.6 
No 93 69.4  

Increase in contractions Yes  56 41.8 
No  78 58.2 

Patients received BoNT-A injection before pandemic Yes 101 75.4 
No 33 24.6 

Patients with delay in BoNT-A injections during pandemic (n=101) Yes 95 94.1 
No 6 5.9 

Patients reporting worsening in daily activities due to failure to receive BoNT-A injection (n=95) Yes 68 71.6 
No 27 28.4 

TABLE 3:  Rehabilitation status before and after pandemic and health problems during pandemic.

INR: International normalized ratio; BoNT-A: Botulinum toxin A.
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Of our patients, 38.8% thought that they did 
not have a risk for COVID-19. As these patients are 
at risk for more severe COVID-19 infection, it is 
important to inform the patients. Thus, they may be 
more careful and obey infection protection meas-
ures.  

One of the limitations of our study is that we did 
not evaluate the ambulation situations and independ-
ence in activities of daily living during the pan-
demic period. Due to the pandemic conditions and 
our study’s being a survey study, we could not eval-
uate the patients by examination. We evaluated the 
increase in spasticity and pain according to the per-
ceptions of the patients which is another limitation 
of our study. 

 CONCLUSION 
In conclusion, we found that there was a disruption in 
the rehabilitation processes of stroke patients in the 
first months of the pandemic in our country. Stroke is 
an important, chronic health problem that adversely 
affects quality of life by leading to functional and 
neurological losses in patients. Patients with stroke 
are in a high-risk group where COVID-19 infection 
and complications are more commonly observed. 
Thus, measures should be taken and alternative meth-
ods should be developed to maintain follow-up and 
rehabilitation services. Since it will be risky for pa-
tients to leave the home during the pandemic, they 
should be informed about the importance of regular 
home exercises.

 Barthel Index 
Total Severe Moderate Mild  

dependency  dependency dependency dependency Independency 
n (%) n (%) n (%) n (%) n (%) p value 

Anxiety regarding getting Very much anxiety 1 (25) 2 (6.3) 13 (20) 6 (31.6) 3 (37.5) 0.228 
infected by COVID-19 Much anxiety 0 (0) 4 (12.5) 12 (18.5) 3 (15.8) 2 (25)  

Some anxiety 0 (0) 7 (21.9) 19 (29.2) 3 (15.8) 0 (0)  
Little anxiety 1 (25) 7 (21.9) 4 (6.2) 2 (10.5) 2 (25)  
No anxiety 2 (50) 12 (37.5) 17 (26.2) 5 (26.3) 1 (12.5)  

Thought to be in Yes 2 (50) 20 (62.5) 37 (56.9) 13 (68.4) 7 (87.5) 0.490 
high-risk for COVID-19 No 2 (50) 12 (37.5) 28 (43.1) 6 (31.6) 1 (12.5)  
infection due to stroke  
Supplemental drug / Yes 2 (50) 4 (12.5) 11 (16.9) 5 (26.3) 4 (50) 0.063 
vitamin use for protection No 2 (50) 28 (87.5) 54 (83.1) 14 (73.7) 4 (50)  
against COVID-19 infection

TABLE 4:  Assessment of questions related to COVID-19 according to Barthel Index levels.

*p<0.05

1. Boldrini P, Garcea M, Brichetto G, et al. Living 
with a disability during the pandemic. "Instant 
paper from the field" on rehabilitation answers 
to the COVID-19 emergency. Eur J Phys Re-
habil Med. 2020;56:331-4. [Crossref]  
[Pubmed]  

2. Kubota T, Kuroda N. Exacerbation of neuro-
logical symptoms and COVID-19 severity in 
patients with preexisting neurological disor-
ders and COVID-19: A systematic review. Clin 

Neurol Neurosurg. 2021;200:106349. [Cross-
ref]  [Pubmed]  [PMC]  

3. Reebye R, Finlayson H, May C, et al. Practical 
guidance for outpatient spasticity manage-
ment during the coronavirus (COVID-19) Pan-
demic: Canadian Spasticity COVID-19 Task 
Force. Can J Neurol Sci. 2020;47:589-93. 
[Crossref]  [Pubmed]  [PMC]  

4. Carda S, Invernizzi M, Bavikatte G, et al. 
COVID-19 pandemic. What should Physical 

and Rehabilitation Medicine specialists  
do? A clinician's perspective. Eur J Phys Re-
habil Med. 2020;56:515-24. [Crossref]  
[Pubmed]  

5. Leocani L, Diserens K, Moccia M, et al; Neu-
rorehabilitation Scientific Panel of the Euro-
pean Academy of Neurology-EAN. Disability 
through COVID-19 pandemic: neurorehabili-
tation cannot wait. Eur J Neurol. 2020;27:e50-
e51. [Crossref]  [Pubmed]  [PMC]  

 REFERENCES

https://www.minervamedica.it/en/journals/europa-medicophysica/article.php?cod=R33Y2020N03A0331
https://pubmed.ncbi.nlm.nih.gov/32406226/
https://www.sciencedirect.com/science/article/abs/pii/S0303846720306922?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0303846720306922?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/33172719/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7604080/
https://www.cambridge.org/core/journals/canadian-journal-of-neurological-sciences/article/practical-guidance-for-outpatient-spasticity-management-during-the-coronavirus-covid19-pandemic-canadian-spasticity-covid19-task-force/BCF024DD00121186BEACA1FD3E4913D2
https://pubmed.ncbi.nlm.nih.gov/32450934/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7298095/
https://www.minervamedica.it/en/journals/europa-medicophysica/article.php?cod=R33Y2020N04A0515
https://pubmed.ncbi.nlm.nih.gov/32434314/
https://onlinelibrary.wiley.com/doi/10.1111/ene.14320?__cf_chl_jschl_tk__=ZtPvn84WNlJj7GCCQ7k15Jl41D180tZMn5ODjN2.nS4-1641539538-0-gaNycGzNEGU
https://pubmed.ncbi.nlm.nih.gov/32402100/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7273105/


Arzu ATICI et al. J PMR Sci. 2022;25(1):34-41

41

6. Demirci Çoban A, Köseoğlu BF. COVID-19, 
inme ve rehabilitasyonu [COVID-19, stroke 
and rehabilitation]. Türkiye Klinikleri. 2020:32-
8. [Link]  

7. McGlinchey MP, James J, McKevitt C, et al. 
The effect of rehabilitation interventions on 
physical function and immobility-related com-
plications in severe stroke-protocol for a sys-
tematic review. Syst Rev. 2018;7:197. 
[Crossref]  [Pubmed]  [PMC]  

8. Bertamino M, Cornaglia S, Zanetti A, et al; 
Gaslini Stroke Study Group. Impact on reha-
bilitation programs during COVID-19 contain-
ment for children with pediatric and perinatal 
stroke. Eur J Phys Rehabil Med. 2020;56:692-
4. [Crossref]  [Pubmed]  

9. Zhao J, Li H, Kung D, et al. Impact of the 
COVID-19 epidemic on stroke care and po-
tential solutions. Stroke. 2020;51:1996-2001. 
[Crossref]  [Pubmed]  [PMC]  

10. Brunnstrom S. Movement Therapy in Hemi-
plegia: A Neurophysiological Approach. 1st ed. 
New York: Harper & Row; 1970. 

11. Holden MK, Gill KM, Magliozzi MR, et al. Clin-
ical gait assessment in the neurologically im-
paired. Reliability and meaningfulness. Phys 
Ther. 1984;64:35-40. [Crossref]  [Pubmed]  

12. Collin C, Wade DT, Davies S, et al. The 
Barthel ADL Index: A reliability study. Int Dis-
abil Stud. 1988;10:61-3. [Crossref]  [Pubmed]  

13. Küçükdeveci AA, Yavuzer G, Tennant A, et al. 
Adaptation of the modified Barthel Index for 
use in physical medicine and rehabilitation in 
Turkey. Scand J Rehabil Med. 2000;32:87-92. 
[Crossref]  [Pubmed]  

14. Hebert D, Lindsay MP, McIntyre A, et al. Cana-
dian stroke best practice recommendations: 

Stroke rehabilitation practice guidelines, up-
date 2015. Int J Stroke. 2016;11:459-84. 
[Crossref]  [Pubmed]  

15. Aguiar de Sousa D, van der Worp HB, Caso V, 
et al; European Stroke Organisation. Main-
taining stroke care in Europe during the 
COVID-19 pandemic: Results from an inter-
national survey of stroke professionals and 
practice recommendations from the European 
Stroke Organisation. Eur Stroke J. 2020;5: 
230-6. [Crossref]  [Pubmed]  [PMC]  

16. Wang CC, Chao JK, Wang ML, et al. Care for 
patients with stroke during the COVID-19 pan-
demic: Physical therapy and rehabilitation 
suggestions for preventing secondary stroke. 
J Stroke Cerebrovasc Dis. 2020;29: 105182. 
[Crossref]  [Pubmed]  [PMC]  

17. Sun LC, Chen R, Fu C, et al. Efficacy  
and safety of botulinum toxin type a for limb 
spasticity after stroke: A meta-analysis of ran-
domized controlled trials. Biomed Res Int. 
2019; 2019:8329306. [Crossref]  [Pubmed]  
[PMC]  

18. Simpson DM, Gracies JM, Graham HK, et al; 
Therapeutics and technology assessment 
subcommittee of the american academy of 
neurology. Assessment: Botulinum neurotoxin 
for the treatment of spasticity (an evidence-
based review): report of the Therapeutics and 
Technology Assessment Subcommittee of the 
American Academy of Neurology. Neurology. 
2008;70:1691-8. [Crossref]  [Pubmed]  

19. Santamato A, Facciorusso S, Spina S, et al. 
Discontinuation of botulinum neurotoxin type-
A treatment during COVID-19 pandemic: an 
Italian survey in post stroke and traumatic 
brain injury patients living with spasticity. Eur 

J Phys Rehabil Med. 2021;57:424-33. [Cross-
ref]  [Pubmed]  

20. Ahmad I, Rathore FA. Neurological manifes-
tations and complications of COVID-19: A lit-
erature review. J Clin Neurosci. 2020;77:8-12. 
[Crossref]  [Pubmed]  [PMC]  

21. Galea MD. Telemedicine in rehabilitation. 
Phys Med Rehabil Clin N Am. 2019;30:473-
83. [Crossref]  [Pubmed]  

22. Kahraman T. Koronavirüs hastalığı (COVID-
19) pandemisi ve telerehabilitasyon [Coron-
avirus disease (COVID-19) pandemic and 
telerehabilitation]. İzmir Kâtip Çelebi Üniver-
sitesi Sağlık Bilimleri Fakültesi Dergisi. 
2020;5:87-92. [Link]  

23. Cramer SC, Dodakian L, Le V, et al; National 
Institutes of Health StrokeNet Telerehab In-
vestigators. Efficacy of Home-Based Telere-
habilitation vs In-Clinic Therapy for Adults After 
Stroke: A Randomized Clinical Trial. JAMA 
Neurol. 2019;76:1079-87. [Crossref]  
[Pubmed]  [PMC]  

24. Gelaw AY, Janakiraman B, Gebremeskel BF, 
et al. Effectiveness of Home-based rehabilita-
tion in improving physical function of persons 
with Stroke and other physical disability: A sys-
tematic review of randomized controlled trials. 
J Stroke Cerebrovasc Dis. 2020;29:104800. 
[Crossref]  [Pubmed]  

25. Chun MH, Chang MC, Lee SJ. The effects of 
forest therapy on depression and anxiety in 
patients with chronic stroke. Int J Neurosci. 
2017;127:199-203. [Crossref]  [Pubmed]  

26. Chang MC, Boudier-Revéret M. Usefulness of 
telerehabilitation for stroke patients during the 
COVID-19 pandemic. Am J Phys Med Reha-
bil. 2020;99:582. [Crossref]  [Pubmed]  [PMC] 

https://www.turkiyeklinikleri.com/article/tr-covid-19-inme-ve-rehabilitasyonu-88682.html
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-018-0870-y
https://pubmed.ncbi.nlm.nih.gov/30447698/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6240323/
https://www.minervamedica.it/en/journals/europa-medicophysica/article.php?cod=R33Y2020N05A0692
https://pubmed.ncbi.nlm.nih.gov/32519529/
https://www.ahajournals.org/doi/10.1161/STROKEAHA.120.030225
https://pubmed.ncbi.nlm.nih.gov/32432997/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7258753/
https://academic.oup.com/ptj/article-abstract/64/1/35/2727634?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/6691052/
https://www.tandfonline.com/doi/abs/10.3109/09638288809164103
https://pubmed.ncbi.nlm.nih.gov/3403500/
https://taylorandfrancis.com/
https://pubmed.ncbi.nlm.nih.gov/10853723/
https://journals.sagepub.com/doi/10.1177/1747493016643553
https://pubmed.ncbi.nlm.nih.gov/27079654/
https://journals.sagepub.com/doi/10.1177/2396987320933746
https://pubmed.ncbi.nlm.nih.gov/33072876/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7538757/
https://www.sciencedirect.com/science/article/abs/pii/S1052305720306005?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/33066878/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7375317/
https://www.hindawi.com/journals/bmri/2019/8329306/
https://pubmed.ncbi.nlm.nih.gov/31080830/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6475544/
https://n.neurology.org/content/70/19/1691
https://pubmed.ncbi.nlm.nih.gov/18458229/
https://www.minervamedica.it/en/journals/europa-medicophysica/article.php?cod=R33Y2021N03A0424
https://www.minervamedica.it/en/journals/europa-medicophysica/article.php?cod=R33Y2021N03A0424
https://pubmed.ncbi.nlm.nih.gov/33263248/
https://www.sciencedirect.com/science/article/pii/S096758682031078X?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32409215/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7200361/
https://www.sciencedirect.com/science/article/abs/pii/S1047965118308660?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/30954160/
https://dergipark.org.tr/tr/download/article-file/1196396
https://jamanetwork.com/journals/jamaneurology/fullarticle/2736341
https://pubmed.ncbi.nlm.nih.gov/31233135/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6593624/
https://www.sciencedirect.com/science/article/abs/pii/S1052305720301841?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32278534/
https://www.tandfonline.com/doi/full/10.3109/00207454.2016.1170015
https://pubmed.ncbi.nlm.nih.gov/27033879/
https://journals.lww.com/ajpmr/Fulltext/2020/07000/Usefulness_of_Telerehabilitation_for_Stroke.5.aspx
https://pubmed.ncbi.nlm.nih.gov/32404640/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7268826/

