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ABSTRACT
The world has been hit by a pandemic caused by the new coronavirus (COVID-19), which has result-
ed in government recommendations and measures including social isolation to reduce the spread of 
the disease. In view of these recommendations, there were drastic changes in lifestyle, impacting the 
physical and mental health of men and women. Thus, this study aimed to investigate the practice of 
physical activity, according to sex, in individuals with Parkinson’s disease in social isolation before and 
during the COVID-19 pandemic. Cross-sectional observational study, based on an online question-
naire validated for individuals with Parkinson’s disease PAFPA/COVID19, in which 156 individuals 
of both sexes and degrees of the disease (I to V) were allocated, with a mean age of 63.70 ± 11.00 
years and from different Brazilian regions. Chi-square, Fisher’s exact and binary logistic regression 
tests were used. It is observed that 92% of the participants were in social isolation, which caused nega-
tive effects on the level of physical activity of the participants, even though most of them doing phys-
ical activity online. In addition, it was found that those who participated in specific exercise programs 
for Parkinson’s disease, are less likely to be insufficiently active, as well as individuals who receive 
online guidance. Although social isolation is a necessary measure to combat COVID-19, the results 
show a negative effect of this social isolation on the parameters of physical activity in this population 
in different regions of Brazil. This suggests that better strategies for health promotion in order to 
increase levels of physical activity at home are necessary to reduce the physical inactivity lifestyle dur-
ing the pandemic, in order to prevent diseases associated with social isolation and physical inactivity.
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RESUMO
O mundo foi atingido por uma pandemia causada pelo novo coronavírus (COVID-19), que resultou em re-
comendações e medidas governamentais, incluindo isolamento social para reduzir a disseminação da doença. 
Diante dessas recomendações, ocorreram mudanças drásticas no estilo de vida, impactando na saúde física e 
mental de homens e mulheres. Assim, este estudo teve como objetivo investigar a prática de atividade física, 
segundo o sexo, em indivíduos com doença de Parkinson em isolamento social antes e durante a pandemia de 
COVID-19. Estudo observacional transversal, baseado em questionário online validado para indivíduos 
com doença de Parkinson PAFPA/COVID19, no qual foram avaliados 156 indivíduos de ambos os sexos e 
graus da doença (I ao V), com média de idade de 63,70 ± 11,00 anos e de diferentes regiões brasileiras. Foram 
utilizados os testes Qui-quadrado, exato de Fisher e a regressão logística binária. Observa-se que 92% dos 
participantes encontravam-se em isolamento social, o que causou repercussões negativas no nível de atividade 
física dos participantes, embora a maioria realizasse atividade física online. Além disso, verificou-se que 
aqueles que participaram de programas de exercícios específicos para a doença de Parkinson, tiveram menor 
probabilidade de serem insuficientemente ativos, assim como os indivíduos que recebem orientação online. 
Embora o isolamento social seja uma medida necessária para combater a COVID-19, os resultados mostram 
um efeito negativo desse isolamento social sobre os parâmetros de atividade física dessa população em dife-
rentes regiões do Brasil. Isso sugere que melhores estratégias de promoção da saúde para aumentar os níveis de 
atividade física no domicílio são necessárias para reduzir o inatividade física durante a pandemia, a fim de 
prevenir doenças associadas ao isolamento social e inatividade física.

Palavras-chave: Covid-19; Doença de Parkinson; Atividade física; Isolamento social.

Introduction 
The world population was surprised, in late 2019, by 

the disease COVID-19, caused by the new coronavi-
rus (SARS-CoV-2)1. COVID-19 causes respiratory 
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disorders that can range from no symptoms (asymp-
tomatic) to fever, cough, dyspnea and can progress to 
severe pneumonia, leading to death2. Currently, the 
COVID-19 pandemic affects 188 countries and accor-
ding to WHO, it records 5,145,002 deaths until No-
vember 30, 20213. In Brazil, until November 30, 2021, 
22.084.749 confirmed cases and 614.376 deaths were 
recorded by COVID-19, increasing the number of ca-
ses each day3,4. The highest mortality rates are in the ol-
der adults and those who have associated comorbidities 
or chronic diseases such as Parkinson’s disease (PD) due 
to the immune system response of these people being 
different when compared to younger populations5.

In order to prevent the spread of the disease, measures 
of isolation and social detachment have been adopted in 
several countries in the world, such as the cancellation 
of public transport, restrictions on contact and leaving 
the house, closing schools, university, commerce, com-
pulsory in the use of masks, alcohol gel, among other 
measures, totally changing people’s routine6. Social iso-
lation and detachment can have adverse short, medium 
and long-term consequences in individuals with PD, as 
they suffer deterioration in social interaction and in the 
motor and non-motor aspects of the disease, which in 
turn contribute to disability. In addition, restrictions on 
outpatient access to adjust antiparkinsonian medication 
during the COVID-19 pandemic may increase stress 
levels7,8. This results in the worsening of motor symp-
toms, especially, tremor, bradykinesia and freezing of 
gait, as well as increased anxiety, depression, worsening 
sleep quality and physical inactivity9,10. 

In turn, numerous benefits of physical activity (PA) 
in individuals with PD are reported, with improvement 
in motor symptoms, such as balance, tremor, freezing 
of gait, postural instability, as well as in non-motor 
symptoms, such as cognition, anxiety, sleep disorders, 
depression11,12. However, the practice of PA in general, 
such as rehabilitation programs, social groups, physical 
therapy, speech therapy, public parks, must be adjusted 
to this new context of social isolation, in which indi-
viduals with PD are not attending in person, due to the 
high risk of high risk of disease infection10. 

An alternative found at that time was to promote 
the practice of PA in the home environment online10,13. 
The proposal for online PA practice is being forwarded 
by teachers in a safe and monitored manner, includ-
ing balance activities, muscle strengthening, stretching, 
dancing, Pilates, yoga, which can be performed in a 
small space with little use of materials and equipment14. 

The technologies used vary from online classes, videos 
and applications that encourage the practice of PA, and 
these have been used in the older adults and individuals 
with PD before the pandemic with positive results15,16. 
However, it is important to investigate whether during 
the COVID-19 pandemic individuals with PD can per-
form PA remotely (understanding the proposed activity 
and handling the technologies) in addition to the feel-
ing of security during PA practice without face-to-face 
monitoring. It is still relevant to verify the adherence of 
PA practice by comparing the sexes in order to, in the 
future, verify the applicability of these classes together 
with the activities in person. Thus, the objective of this 
study was to investigate the practice of PA, according 
to sex, in individuals with PD in social isolation before 
and during the COVID-19 pandemic.

Methods
This was an observational cross-sectional study 
through an online self-administered questionnaire 
survey. This instrument was validated for individuals 
with PD and was delivered through social media. The 
data collection occurred from 12th May to 21th May 
2020. Ethical approval was obtained from  School of 
Physical Education, Physical Therapy and Dance of 
the Federal University of Rio Grande do Sul (CAAE 
33547920.9.0000.5347).

Individuals with PD from the Brazilian territory 
that usually perform PA under supervision in universi-
ties, outreach projects and PD groups and associations 
were invited to participate in this study. Initially, the 
teachers responsible for the extension projects for peo-
ple with Parkinson’s disease in Brazil were contacted. 
Subsequently, the responsible professors forwarded the 
contact of the main researcher to those interested. 

After a brief explanation of the consent form, the 
individuals with PD who agreed to participate were in-
cluded. Inclusion criteria were individuals of both sex-
es, aged over 50 years and clinically diagnosed with PD 
according to London Brain Bank criteria. Individuals 
with other types of diseases concomitant with Parkin-
son’s were excluded.

Personal and clinical information: regarding age, 
sex, marital status, degree of disease, education, pres-
ence of clinically diagnosed diseases, use of medication 
and anthropometric measurements (BMI).

We developed the Physical activity before and dur-
ing COVID-19 social isolation in people with Parkin-
son’s disease (PAFPA/COVID19) to assess the levels 
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of PA and mental health impact in individuals with 
PD before and during the confinement due to the 
COVID-19 pandemic. For this survey development, a 
seven-step scale design proposed by Artino et al.17 was 
followed. The validity followed the study of Sá-Caputo 
et al. 18 and a panel of 11 experts were invited to partic-
ipate and test-retest reliability of this instrument were 
calculated. The tool was divided into three sections, (I) 
Subjects characterization with sociodemographic, an-
thropometric and health status questions; (II) Physi-
cal activity and mental health before COVID-19; and 
(III) Physical activity and mental health during COV-
ID-19 pandemic. The questions types were open-end-
ed, closed-ended, and Likert scales20.

For the data collection procedure, the questionnaire 
was distributed through the Brazilian territory by so-
cial media (WhatsApp, Facebook, Messenger), and 
email for PD individuals that usually perform PA un-
der supervision in universities, community projects and 
PD groups and associations.

The sample size calculation was performed using 
the G*Power 3.1.9.2 software, with an effect size of 
0.38, a significance level of 5%, a test power of 95%, 
with no sample loss being predicted, thus, 160 individ-
uals with PD were expected.

The data were analyzed using the IBM SPSS ver-
sion 20.0 statistical package. To verify an association 
between general information and PA between genders, 
the Chi-Squared and Fisher’s Exact Tests were used. To 
verify the relationship between the level of PA and the 
variables related to the online PA practice during the 
COVID-19 pandemic, the crude and binary adjusted 
logistic regression was used. For the adjusted analysis, 
only variables with p<0.20 in the crude analysis were 
included. The significance level of 5% was adopted.

Results
A total of 156 individuals with PD diagnostic, mean 
age of 63.7 ± 11.00 years, from different degrees of the 
disease (I to V) and from different Brazilian regions 
were evaluated, with the following distribution: South 
(n = 90), Southeast (n = 41), North (n = 17), Northeast 
(n = 4) and Midwest (n = 4). 

Table 1 shows the main characteristics of the par-
ticipants according to gender, with the sample being 
50% female. It can be seen that the majority are mar-
ried, with emphasis on the male gender (p = 0.003). 
For the most part, both sexes maintained their income 
during the pandemic and 92% remained in social iso-

lation. According to the participants, tremor and stiff-
ness were considered the symptoms of PD that most 
disturb them in this period of social isolation.

Table 1 – Sociodemographic data and general characteristics of 
individuals with PD according to sex.

Variables
Total  

(n = 156)
n (%)

Female  
(n = 78)
n (%)

Male  
(n = 78)
n (%)

p value

Marital status 0.003*
Single 16 (10.3) 12 (15.4) 4 (5.1)
Married/Stable relationship 101 (64.7) 41 (52.6) 60 (76.9)
Widowed 16 (10.3) 13 (16.7) 3 (3.8)
Divorced/Separated 23 (14.7) 12 (15.4) 11 (14.1)

Education 0.089*
Elementary school 30 (19.2) 21 (26.9) 9 (11.5)
High school 59 (37.8) 25 (32.1) 34 (43.6)
University education 40 (25.6) 20 (25.6) 20 (25.6)
Postgraduate 27 (17.3) 12 (15.4) 15 (19.2)

Income before pandemic 0.140**
Up to 2 minimum wages 68 (43.6) 41 (52.6) 27 (34.6)
3 to 4 minimum wages 42 (26.9) 20 (25.6) 22 (28.2)
5 to 10 minimum wages 34 (21.8) 12 (15.4) 22 (28.2)
11 to 20 minimum wages 8 (5.1) 4 (5.1) 4 (5.1)
Above 20 minimum wages 4 (2.6) 1 (1.3) 3 (3.8)

Income in the pandemic 0.217*
Equal 95 (60.9) 50 (64.1) 45 (57.7)
Slightly smaller 43 (27.6) 19 (24.4) 24 (30.8)
Much smaller 15 (9.6) 9 (11.5) 6 (7.7)
A bit bigger 3 (1.9) 0 (0.0) 3 (3.8)

In social isolation 0.383**
Yes 144 (92.3) 73 (93.6) 71 (91.0)
No 12 (7.7) 5 (6.4) 7 (9.0)

Symptom that bothers most
Tremor 44 (28.2) 23 (29.5) 21 (26.9) 0.136*
Rigidity 46 (29.5) 27 (34.6) 19 (24.4)
Bradykinesia 23 (14.7) 6 (7.7) 17 (21.8)
Gait difficulties 36 (23.1) 19 (24.4) 17 (21.8)
Freezing of gait 7 (4.5) 3 (3.8) 4 (5.1)

Source: PD = Parkinson’s disease; * Chi-square test; ** Fisher’s exact 
(p ≤ 0.05).

In Table 2, when analyzing the level of PA before 
the pandemic, most women considered themselves 
active (41%); however, during isolation there was a 
reduction in the practice of PA and these were con-
sidered to be little active (49%). Regarding males, it is 
observed that before the COVID-19 pandemic, men 
were not very active (42%) and still increased slightly 
during social isolation (59%).

As for the practice of PA before isolation, most 
participants practiced some type of PA, with statisti-
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cal difference between genders. In addition, they par-
ticipate in some specific program for PD during the 
COVID-19 pandemic. The most practiced activity 
among women was dancing (33%) and in men was 
walking (28%).

Table 2 – PA practice before and during the social isolation period of 
the COVID-19 pandemic of individuals with PD according to sex.

Variables Total
(%)

Female
(%)

Male
(%) p value

PA level before 0.271*
Sedentary 13.5 17.9 9.0
Little active 37.8 33.3 42.3
Active 39.1 41.0 37.2
Very active 9.6 7.7 11.5

Isolation PA level 0.594
Sedentary 25.6 29.5 21.8
Little active 53.8 48.7 59.0
Active 17.3 17.9 16.7
Very active 3.2 3.8 2.6

PA practice before 0.014**
Yes 84.0 91.0 76.9
No 16.0 9.0 23.1

Times a week 0.349*
1 to 2 times 37.4 36.7 38.0
3 to 4 times 35.9 41.7 31.0
5 times or more 26.7 21.7 31.0

What activity? 0.068*
Dance 23.1 33.3 12.8
Fitness 6.4 5.1 7.7
Walking 21.8 15.4 28.2
Bodybuilding 12.2 10.3 14.1
Pilates 17.9 19.2 16.7
Water activities 8.3 6.4 10.1
Other 10.3 10.3 10.3

Did you participate in a 
program for PD? 0.245**

Yes 68.6 65.4 71.8
No 31.4 34.6 28.2

Source: PA = physical activity; PD = Parkinson’s disease; * Chi-
square test. ** Fisher’s exact (p ≤ 0.05).

It is important to highlight in Table 3 that most 
women did not receive guidelines for online practice, 
unlike men who received from trained professionals 
(Physical Educators and Physiotherapists). Still, when 
asked if these individuals like to practice PA online, 
80% answered yes, from which 58% of women and 
51% of men prefer to practice remotely-guide PA. Re-
garding the preference for the type of PA during iso-
lation, individuals with PD of both sexes chose dance, 
being women 59% and men 47%, respectively.

It is noted that most of the sample found it difficul-
ty to perform PA in this format (women 74% and men 
68%). Of those who responded positively, they report-
ed that the greatest difficulties encountered were in re-
lation to fear of falling and not knowing how to use the 
tool. With regard to what they liked most about online 
activities, issues such as not leaving home and being 
safe were the most listed.  

Table 3 – Online PA practice during the period of social isolation of 
the COVID-19 pandemic of individuals with PD according to sex.

Variables Total
(%)

Female
(%)

Male
(%) p value

Online PA practice guidance 0.168**
Yes 49.4 44.9 53.8
No 50.6 55.1 46.2

Enjoy the practice of online PA 0.578**
Yes 79.5 79.5 79.5
No 20.5 20.5 20.5

Preference for PA practice 0.260**
Online 54.5 57.7 51.3
Presential 45.5 42.3 48.7

Type of PA practiced 0.397*
Dance 52.9 59.0 46.7
Fitness 7.8 7.7 8.0
Walking 16.3 11.5 21.3
Bodybuilding 7.2 7.7 6.7
Pilates 7.8 9.0 6.7
Others 7.8 5.1 10.7

Difficulty of online PA 0.245**
Yes 71.2 74.4 68.0
No 28.8 25.6 32.0

Reason for the difficulty 0.486*
Fear of falling 14.3 20.0 9.5
I do not know how to use it 14.4 14.3 14.3
I don’t have a good connection 3.9 5.7 2.4
Other 31.2 22.9 38.1
I performed without difficulties 36.4 37.1 35.7

Attractiveness of online PA 0.540*
Don’t leave home 22.1 28.6 16.7
Be sure 29.9 28.6 31.0
Doing PA online with family 3.9 5.7 2.4
New technologies 10.4 11.4 9.5
Other 33.8 25.7 40.5

Recommend online PA 0.420**
Yes 80.8 79.5 82.1
No 19.2 20.5 17.9

Source: PA = physical activity; PD = Parkinson’s disease; * Chi-
square test. ** Fisher’s exact (p ≤ 0.05).

It was found in table 4 that both in the crude anal-
ysis (p < 0.001) and in the adjusted analysis (p = 0.004) 
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individuals who were insufficiently active before the 
pandemic were more likely to remain insufficiently 
active during social isolation, when compared to indi-
viduals who were active previously. Similar to this re-
sult, in the crude analysis it is observed that individuals 
who did not practice PA before isolation presented an 
almost 5 times greater chance of being insufficiently 
active than those who already practiced PA (p = 0.003).

In addition, those who performed PA 1 to 4 times a 
week were more likely to be insufficiently active when 
compared to those who practice 5 times or more a 
week. Still, it was observed that those who participated 
in specific PA programs for PD were less likely to be 
insufficiently active (p = 0.036), as well as individuals 
who received online guidance (p = 0.020). Finally, it is 

noted that individuals who preferred to perform PA 
online was 2 times more likely to be insufficiently ac-
tive in the crude analysis, when compared to those who 
preferred face-to-face classes (p = 0.007). 

Discussion 
The main objective of this study was to investigate the 
practice of PA, according to sex, in individuals with PD 
in social isolation before and during the COVID-19 
pandemic. Thus, it was noticed that most women who 
considered themselves active before social isolation, 
became less active during isolation. While men, they 
remained little active before and during social isolation. 
In addition, individuals who were insufficiently active 
before the pandemic were more likely to remain insuf-

Table 4 – Binary Logistic Regression Analysis for the odds ratio of physical activity level before the period of social isolation of the COV-
ID-19 pandemic in individuals with PD.

Variables OR crude 
(CI95%) p value OR adjusted

(CI95%)     p value

Sex 0.821
Female 1.00 -
Male 1.000 (0.534 - 1.874) -

Isolation PA level ≤ 0.001* 0.001*
Insufficiently active 15.83 (4.570 - 54.88) 16.46 (3.250 - 83.38)
Active 1.00 1.00

Is in isolation 0.490
Yes 1.00 -
No 0.657 (0.199 - 2.167) -

Practiced PA 0.003*        0.324
Yes 1.00 1.00
No 4.733 (1.676 - 13.37) 3.700 (1.278 - 10.71)

Times a week ≤ 0.001* 0.004*
1 to 2 times 6.250 (2.393 - 16.32) 3.307 (1.099 - 9.954)
3 to 4 times 1.172 (0.450 - 3.048) 0.684 (0.225 - 2.080)
5 times or more 1.00 1.00

Participated in classroom programs 0.078*       0.036*
Yes 1.00 1.00
No 1.27 (0.272 - 1.073) 0.372 (0.148 - 0.936)

Online guidance 0.003* 0.020*
Yes 1.00 1.00
No 2.701 (1.414 - 5.161) 2.901 (1.187 - 7.089)

Likes PA online 0.567
Yes 1.00 -
No 0.801 (0.368 - 1.745) -

Prefer online PA 0.007* 0.923
Yes 2.420 (1.269 - 4.615) 1.135 (0.086 - 14.90)

No 1.00 1.00
Recommend online PA 0.876

Yes 1.00 -
No 0.938 (0.423 - 2.081) -

Source: PA = physical activity; PD = Parkinson’s disease; OR = odds ratio; CI 95% = confidence interval; *p ≤ 0.05
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ficiently active during social isolation when compared 
to individuals who were active. Additionally, those who 
performed PA one to four times a week are more likely 
to be insufficiently active when compared to those who 
practiced five times or more a week. Since those who 
participated in specific PA programs for PD were less 
likely to be insufficiently active, as are individuals who 
receive online guidance.

Thus, these results raise important questions to be 
discussed, as it is noted that the measures of social iso-
lation due to COVID-19 had a negative effect on the 
physical health of people with confined PD. In addi-
tion, the fact that individuals are becoming less active 
during social isolation contributes to the loss of muscle 
mass, lack of joint mobility, difficulties in walking, bal-
ance, increased pain, in addition to favoring increased 
stress, anxiety and depressive symptoms, as a conse-
quence worsening quality of life10,21,22. However, de-
spite the recommendations for social isolation, PA can 
be performed at this time in the home environment8,18. 
In this study, it was observed that individuals decreased 
the frequency of PA when compared before the pan-
demic. Similar results were also found in the study by 
Ammar et al. (2020)23, in which they evaluated 1047 
people from different countries during social isolation, 
in which they dramatically increased the sitting time 
and decreased the level of PA.

In addition, the results of this study illustrate that 
individuals with PD who were physically active before 
isolation were less likely to become insufficiently active, 
unlike individuals who were inactive. Lesser and Nien-
huis24 showed similar results in which individuals who 
were active before the pandemic were more likely to 
maintain their levels of PA during social isolation, and 
still reported lower levels of anxiety and stress than in-
dividuals who were inactive and remained inactive. In 
the literature, other studies with different populations 
have shown similar results21,23,25. These are worrying 
data, as it is known that sedentary behavior contributes 
to numerous illnesses and also mortality.

It is noticed that it is not simple to maintain the 
levels of PA while being in isolation at home, especially 
when it comes to older adults individuals with a neuro-
degenerative disease such as PD. WHO recommends 
that to remain physically active during isolation, it is 
necessary to follow PA classes online, using videos and 
applications3. In this study, most of the interviewees 
were doing PA online / remotely, however, 71% say 
they have some kind of difficulty in taking these class-

es, which may be related to the fact that they do not 
know how to use the tool, a good connection and the 
fear of falling, which can lead to more severe injuries. 
Therefore, it is noted that these factors can also con-
tribute to low adherence to online classes and physical 
inactivity. In a study carried out in France the results 
were similar, in which there is some resistance and dif-
ficulty on the part of the older adults to practice PA 
online and to learn and use technological tools26.

It should be considered that online classes are cur-
rently essential to reduce the feeling of social isolation, 
as well as providing comfort and security for people who 
live with PD at that time isolated in their homes. In this 
study, dance classes were reported to be the most prac-
ticed before and after the pandemic. For many years, 
dance has been considered a beneficial activity for indi-
viduals with PD, and can act directly to improve motor 
symptoms (balance, mobility, gait, postural instability), 
as well as, in non-motor symptoms (depression, mood , 
cognition, sleep quality, quality of life)27,28. Home dance 
programs are already found in the literature, before 
the COVID-19 pandemic, and demonstrate excellent 
results in individuals with PD, in which they work to 
improve quality of life, balance and functional mobili-
ty29. In addition to the possibility of conducting online 
classes in a reduced space, another factor that may ex-
plain the choice of dance as more practiced among PAs, 
is the motivational character with additional impact es-
pecially in the period of social isolation30.

The study has some limitations, such as the cross-sec-
tional design, as no causality can be inferred. And be-
cause the questionnaires were self-administered, which 
can bias the correct data. Finally, the relatively low 
number of participants in some Brazilian regions can be 
considered a limitation. However, our findings alert and 
indicate the need to practice PA even during the pan-
demic. The use of technological resources is already con-
sidered a safe and beneficial strategy for people with PD 
and may be a viable method to help increase practice at 
home. Also, in view of the advance of social isolation in 
Brazil, health professionals have an important role in 
providing guidance for the practice of PA.

In conclusion, the results of this study indicate a 
negative effect of social isolation on PA parameters in 
individuals with PD. Strategies for health promotion 
in order to increase PA levels at home, targeting the 
population with PD, are necessary to reduce the seden-
tary lifestyle in order to avoid harm to this population 
during and after the COVID-19 pandemic .
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