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Abstract

Aims (1) To evaluate mental health symptoms in people with Parkinson’s (PwP) in self-isolation, before and during the
COVID-19 pandemic, in Brazil; (2) to explore associations between mental health and physical activity levels.

Methods An observational cross-sectional survey using retrospective data. PwP from the Brazilian territory, both sexes, no
age limit, in self-isolation due to COVID-19 pandemic, were invited to complete an online self-administered and validated
questionnaire. Demographic data (sex, age, Brazilian state they lived in, levels of education, and household income), days
in self-isolation, time of diagnosis, and symptoms that bothered most were reported. Self-reported levels of physical activity
and mental health symptoms (depression, anxiety, fear, and thoughts of death), before and during the COVID-19 pandemic,
were assessed.

Results The participants were 156 individuals with PD (64 + 11 years), from both sexes (50% women; 50% men), resident
in the 5 Brazilian regions. There was a worse on mental health symptoms over the time: anxiety [effect size=— 0.52; 95%
CI (- 0.70; — 0.28); p <.001], fear [effect size=— 0.58; 95% CI (- 0.76; — 0.34); p <.001], and thoughts of death [effect
size=— 0.43; 95% CI (- 072;-0.02); p=.001]. A lower physical activity level during the pandemic is related to increased
probability of thoughts of death [crude OR =1.84; 95% CI (0.98; 3.46); p=0.05; adjusted OR =2.98; 95% CI (- 0.01; 2.19);
p=0.05]. Anxiety, fear and depression were not associated with physical activity levels.

Conclusions Anxiety, fear and thoughts of death worsened during the COVID-19 pandemic in comparison with the period
before COVID-19. Lower physical activity level during the pandemic was related to an increased probability of thoughts
of death.
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diseases [5], including Parkinson’s disease (PD) [3]. Due to
which, people with Parkinson’s (PwP) should rigidly follow
the social distancing measures [6, 7].

The impacts of the COVID-19 pandemic and the con-
sequent social distancing measures changed PwP routine.
During self-isolation, factors such as the postponement of
non-urgent medical appointments and suspension of com-
plementary therapy further compromised the daily life of
PwP [6, 7]. Thus, the social, economic, and medical con-
sequences of the pandemic have led to lifestyle changes in
PwP, reducing overall physical activity levels and increasing
mental health disorders [8, 9].

Mental health symptoms, such as anxiety and depression,
are common non-motor symptoms affecting 30-40% of PwP
population [10-12]. Currently, a limited number of studies
have shown the COVID-19 pandemic’s toll on mental health
[8,9, 13, 14], and levels of physical activity [8, 9] in PwP. Of
these, none were conducted in a low-middle-income country.

There is a lack of information about the associations
between mental health symptoms and physical activity
in PWP during the COVID-19 pandemic. Only one study
assessed whether the COVID-19 pandemic was associated
with increased psychological distress and decreased physical
activity in PD [9], showing that the COVID-19 pandemic
leads to a worsening of PD symptoms by evoking psycho-
logical distress as well as lifestyle changes, reducing physi-
cal activity levels. In the general population, physical activ-
ity was associated with depression and anxiety during the
COVID-19 pandemic [15]. However, there is a paucity of
studies investigating this association between mental health
and physical activity levels in PwP in low- and middle-
income countries during the COVID-19 pandemic.

To the best of authors’ knowledge, no studies investigated
the association between mental health and physical activity
levels in PwP in low- and middle-income countries during
the COVID-19 pandemic. Therefore, the objectives of this
study were: (1) to evaluate mental health symptoms in PwP
in self-isolation, before and during the COVID-19 pandemic,
in Brazil; (2) to explore associations between mental health
symptoms and physical activity levels. We hypothesize that
PwP in self-isolation in Brazil during the COVID-19 pan-
demic, are going to experience worsened levels of mental
health, and, that lower levels of physical activity are going
to be related to an increased probability of mental health
symptoms.

Methods
Study type

This is an observational, retrospective, cross-sec-
tional survey. PwP were invited to complete an online
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self-administered and validated questionnaire, after indi-
cating their consent. The COVID-19 pandemic state was
officially declared in Brazil on the second week of March
2020. Data collection started 2 months after the pandemic
was confirmed. Between 12th and 21st of May 2020, the
questionnaire was distributed through PD associations and
community groups, University’s outreach projects, inter-
net (e-mail) and researchers and University’s social media
(WhatsApp, Facebook, Messenger, and Instagram). The
Ethical Committee of the School of Physical Education,
Physical Therapy and Dance at the Federal University of Rio
Grande do Sul approved this study and its consent procedure
(CAAE 33547920.9.0000.5347).

Sample

156 PwP were eligible to participate in the study from the
Brazilian territory, who self-report to have clinical diagnosis
of PD, both sexes, no age limit, currently residing in Brazil
in self-isolation due to COVID-19 pandemic. By self-isola-
tion, we mean those that decided to stay-at-home and only
left for essential activities, such as visit health professional,
get access to medication and food. All participants included
in the study were anonymous and volunteered to participate.

Survey instrument: validity and reliability

The self-reported levels of physical activity and mental
health outcomes of PwP, before and during the COVID-19
pandemic, were obtained using an online questionnaire. A
panel was created consisting of 11 experts from the areas
of interest [16], with an average of 13 years working with
PD, to judge the content validity, construct, clarity and rele-
vance, determining the validity indexes (VI) [17]. The cutoff
points were considered for the VI>0.78 as a valid instru-
ment [16], and the general average measures of the interclass
correlation (ICC) test-retest was 0.99 and Kappa 0.92 [18].
According to the cutoff points, proposed by Cicchetti [19],
an agreement higher than 0.75 is considered excellent. Thus,
the online questionnaire was also considered reliable. After
this process, cognitive interviews were held with a few PwP
respondents to check their understanding of the question-
naire and its items [20]. A pilot test was then conducted
among 29 participants with PD who answered the question-
naire once, and then again 15 days later to avoid memory
interference, and to calculate test-retest reliability.

Variables
Mental health symptoms

Mental health symptoms, before and during the pandemic,
were assessed by 8 Likert scaled questions, on a 3-point
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scale (ranging from 1 to 3; never=1, lightly often =2, very
often=3), asking the participants if they are feeling anxious,
depressive, with fear, and having thoughts of death. In this
survey instrument, depression and anxiety were assessed
because they are two of the most common mental health
symptoms that affect PwP [10—12]. We also assessed fear
and thoughts of death as they are psychological stress and
emotions that are related to depression and anxiety.

Self-reported physical activity levels

Self-reported physical activity levels, before and during the
pandemic, were assessed by four questions. First, partici-
pants were asked: did you practice physical activity before
the pandemic? Are you practicing physical activity online
during the pandemic? These were dichotomic questions
(yes=1; no=2). Then, participants were asked: how you
classify your physical activity levels before the pandemic?
How you classify your physical activity levels during the
pandemic. The response options ranged from 1 to 4 (seden-
tary =1, lightly active =2, active =3, very active=4).

Demographic variables

Demographic data were collected, including sex, age, Bra-
zilian state they lived in, levels of education, and household
income. Participants were asked whether they are in self-
isolation and to report the number of days in self-isolation.
Self-reported previous diagnosis of PD, time of diagnosis,
and PD symptoms that bothered most during the period of
self-isolation were also evaluated.

Data collection and statistical analysis

For the statistical analysis, categoric variables are shown as
absolute frequencies (%), and continuous variables as mean
(standard deviation) and 95% confidence intervals.

Data normality was verified using the Shapiro—Wilk test.
The Wilcoxon rank-order test was used to evaluate the sta-
tistical significance of differences over time (before versus
during the pandemic, after 2 months of lockdown) for the
following aspects of mental health: anxiety, depression, fear,
and thoughts of death. The effect size (d) was determined
using the Hodges—-Lehmann estimate, and the rank-bise-
rial correlation, interpreted as trivial < 0.1, small 0.1-0.3,
medium 0.3-0.5, and large > 0.5.

For the regression analysis, dummy variables were cre-
ated for the mental health symptoms and physical activity
levels, to measure the participants changing over time, based
on the following question: did the motor symptoms and
physical activity levels get worse from the moment before to
during the pandemic? The associations between the mental
health symptoms (anxiety, depression, fear and thoughts of

death) with self-reported physical activity levels were tested
using logistic regression (using dummy variables). First, the
models were tested without adjustments (crude), and second,
were adjusted for some demographic variables (sex, age,
levels of education, PD symptoms, and time of the disease),
and physical activity levels (dummy variable). Results from
the logistic and linear regression model are presented as the
odds ratios (ORs), 95% confidence intervals and p values. A
5% significance level was adopted (p <0.05). All tests were
performed using the JASP open-source statistical package
version 0.11.1 (https://jasp-stats.org/).

Results

Table 1 presents participants’ demographic and general
characteristics according to sex. The participants were
156 individuals with PD (64 + 11 years), women (n="78;
63+ 11 years) and men (n=78; 64 + 12 years), resident in
the five Brazilian regions: South (n=90), Southeast (n=41),
North (n=17), Northeast (n=4), and Midwest (n=4).
According to the participants, 100% are in self-isolation,
70% for around 2 months (mean 52 + 16 days). All partici-
pants had access to and took PD medication. Regarding soci-
oeconomic data and level of education, most of the popula-
tion had completed high school (81%), and received up to 2
minimum wages per month. In relation to the time of diag-
nosis, 43% have had PD for less than 5 years, 28% between
6 and 10 years and 29% for more than 11 years. Tremor
and rigidity were considered the PD symptoms that most
bothered the participants during the period of self-isolation.

Figure 1 shows physical activity levels before the pan-
demic. Before the pandemic, 13% of the participants
reported being sedentary, 38% lightly active, 39% active,
and 10% highly active; and 84% of the participants practiced
physical activity, and 16% not.

Mental health symptoms versus self-reported
physical activity levels

Figure 2 presents a comparison of the results for the mental
health symptoms before and during the pandemic. There was
a statistical difference over time (before versus during the
pandemic), in the mental health symptoms: anxiety [effect
size=— 0.52; 95% CI (- 0.70; — 0.28); p<0.001], fear
[effect size=— 0.58; 95% CI (- 0.76; — 0.34); p <0.001],
and thoughts of death [effect size=— 0.43; 95% CI (- 0.072;
—0.02); p=0.001]. No statistical differences were found for
depression.

A lower physical activity level during the pandemic is
related to increase probability of thoughts of death [crude:
OR=1.84;95% CI (0.98; 3.46); p=0.05; adjusted: OR =2.98;
95% CI (— 0.01; 2.19); p=0.05]. Anxiety, fear and depression
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Table 1 Participants’

. Variables Total (156) Women (78) Men (78)
demographic and general
characteristics according to sex n (%)/mean/SD n (%)/mean/SD n (%)/mean/SD
Age (years) 64+11 63+11 64+12
Self-isolation (days) 52+16 53+15 52+16
Level of education
Elementary school 30 (19) 21 (27) 9(11)
High school 59(38) 25(32) 34 (44)
University education 40 (26) 20 (26) 20 (26)
Postgraduate 27 (17) 12 (15) 15 (19)
Income per month
Up to 2 minimum wages 68 (44) 41 (53) 27 (35)
3 to 4 minimum wages 42 (23) 20 (26) 22 (28)
5 to 10 minimum wages 34 (22) 12 (15) 22 (28)
11 to 20 minimum wages 8(5) 4(5) 4(5)
Above 20 minimum wages 4(3) 1(1) 34)
Time of diagnosis
Less than 5 years 67 (43) 33 (42) 34 (43)
6-10 years 44 (28) 20 (26) 24 (31)
More than 11 years 45 (29) 25 (32) 20 (26)
Symptom that most bothered
Tremor 44 (28) 23(30) 21 (27)
Rigidity 46 (30) 27(35) 19 (24)
Bradykinesia 23 (15) 6 (8) 17 (22)
Gait problems 36 (23) 19 (24) 17 (22)
Freezing 7(4) 34) 4(5

Note: SD standard deviation, % percentage

Physical Activity Levels

10% ' 13%

@ Sedentary @ Lightly Active
Active @ Highly Active

® Yes

® No

Fig.1 Case frequencies (%) of physical activity levels before the
COVID-19 pandemic

were not associated with physical activity levels. The results of
the logistic regression models are presented in Table 2.

@ Springer

Discussion

The study findings showed the participants were more anx-
ious, depressed, fearful, and more frequently thought about
death during the pandemic. Lower levels physical activity
during the pandemic are related to increased probability of
thoughts of death, confirming our hypothesis.

The results of this study indicated that the COVID-19
pandemic together with the self-isolation measures affected
fear, thoughts of death, and anxiety, when comparing before
and during the pandemic. Our findings are consistent with
previous studies [3, 8, 9, 13, 14], which also indicated that
PwP experience heightened levels of anxiety during the
COVID-19 pandemic, worsening the pre-existent non-
motor symptoms [10—12]. In PwP, the feelings of fear can
be related with the perception of greater risk of contracting
the COVID-19 virus, due to a subjunctive chronical medi-
cal condition [13], and was most often attributed to anxi-
ety [21]. During the pandemic, the fear increased anxiety in
healthy people and intensified the symptoms of individuals
that already presented psychiatric disorders [22]. In addition,
studies carried out in Japan [22], China [23], Brazil [24], and
United Kingdom [25] found a high prevalence of anxiety
symptoms in the general population during the COVID-19
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Fig.2 Comparison of mental health symptoms, before and during the
pandemic, in PwP. Note: s represents differences between before and
during the pandemic at p <0.05

pandemic, suggesting that the pandemic, together with lock-
down and self-isolation measures are impacting the mental
health of the general population. Therefore, to attenuate this
situation, health workers must encourage communication
between PwP and their families, caregivers, and friends to
minimize the effects of social distancing and self-solation
[26].

In addition, during the pandemic, lower physical activ-
ity levels are related to increased probability of thoughts
of death. These results were in line with a previous study

that also pointed out that reduced levels of physical activ-
ity are correlated with worsening symptoms in PwP during
the COVID-19 pandemic [9], and also with Wolf et al.
[15] that found that performing physical activity during
COVID-19 is associated with less depression and anxiety.

The World Health Organization, as part of its pub-
lic health response, has worked to develop a set of new
materials on the mental health during the COVID-19 pan-
demic, to support mental and psychological well-being in
different target groups [27, 28]. Highlighting the chronic
and progressive characteristics of PD, strategies to pro-
mote health for PwP must be adapted to the new reality
to not further compromise mental health problems, and
increase levels of physical activity. Digital technology and
telehealth have become resources for providing care and
assistance for PwP. Telemedicine, telerehabilitation and
the provision of online physical activity are alternatives
suggested in the literature to reduce the impact of social
isolation, and mitigate the worsening of PD non-motor
symptoms [6, 14, 15, 29, 30].

The results of this study are relevant and novel. To the
authors knowledge, this is the first study in this topic in
Brazil, which investigated the effects due of the COVID-19
pandemic and the social isolation measures on mental health
outcomes in PwP by comparing the before and during pan-
demic periods, and to explore associations between mental
health symptoms and physical activity levels.

However, the study has some limitations. First, the small
number of responses obtained from the Midwest and North-
east Brazilian regions. Second, all data were self-reported
potentially suffering from social desirability bias. In addi-
tion, pre-pandemic variables were assessed retrospectively
and could suffer from recall bias. Prospective longitudinal
studies are required to verify the long-term effects of the
COVID-19 pandemic on PwP mental health and levels of
physical activity.

Conclusion

Self-isolation during the pandemic has increased anxiety,
fear and thoughts of death among people with PD in com-
parison with the period before COVID-19. Time of diagno-
sis and PD symptoms presented no relationship with any of
the analyzed mental health symptoms.

A lower physical activity level during the pandemic was
related to an increased probability of thoughts of death.
Anxiety, depression and fear presented no relationship with
lower physical activity levels.

Online-based health promotion strategies should be pro-
posed to mitigate mental health problems among PwP dur-
ing the COVID-19 pandemic.

@ Springer
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Tab|e2. Logistif: .regre.ssion Crude Adjusted
analysis determining risk factors
for mental health symptoms OR 95% C1 P OR 95% CI P
according to physical activity
levels Anxiety
PA level 0.90 0.46 1.76 0.75 1.64 -0.21 1.20 0.17
Depression
PA level 1.00 0.46 2.17 0.99 2.37 —0.061 1.79 0.07
Fear
PA level 0.76 0.37 1.55 0.46 1.40 - 041 1.08 0.37
Thoughts of death
PA level 1.84 0.98 3.46 0.05* 2.98 —-0.01 2.19 0.05*

Note: PA Physical activity, CI confidence interval, OR Odds Ratio, *p <0.05 = statistical significance. The
models presented are: crude, no adjustments; adjusted for sex, age, levels of education, PD symptoms that
bothered most during the period of self-isolation, time of the disease, and self-reported physical activity

level
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