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ARTICLE INFO ABSTRACT

Keywords: Background: The COVID-19 pandemic has necessitated the social isolation of the population and the rapid

Pande.mic implementation of remote care for patients with neurodegenerative diseases. The objective of this study was to

}lfollatw;‘_ ) explore the perceived impact of confinement in patients with Parkinson’s disease and document the effects of
elemedicine

gender and living environment.

Methods: We recruited two cohorts from the Canadian provinces of Québec and Alberta, which differed in the
dynamics of COVID-19 spreading at the time of the study, and administered a questionnaire on the perceived
effects of confinement on daily living and disease management.

Results: The data reveals that approximately half of the patients experienced a change in one or more clinical
symptoms, with differences observed between gender (e.g. day-to-day changes in slowness in men, aggravated
headaches in women) and geographic location (e.g. increased depression in Alberta but reduced sleep quality in
Québec). Furthermore, participants identifying as women or living in Alberta implemented more frequently
home or online exercise. Lastly, high levels of satisfaction with phone or video consultations did not translate
into a sustained interest to pursue this mode of healthcare.

Conclusions: This study suggests that COVID-19-related confinement affected Parkinson’s disease manifestation
and management. Patients also reported varying levels of interest to continue remote care. A number of dif-
ferences reported in our study were seemingly related to gender and living environment.

Gender effect
Neurodegenerative diseases

1. Introduction evaluate several important factors which contribute to the welfare and
comfort of patients with Parkinson’s disease (PD). These include social

The unforeseen COVID-19 pandemic has imposed the confinement of interactions and daily routines, ability to manage life-disrupting motor
the global population. This sudden disruption of lifestyle and daily ac- and non-motor symptoms and continuity of healthcare. Recent reports
tivities has raised concerns regarding the wellbeing of patients affected from a number of countries have shown that confinement due to
by chronic diseases such as neurodegenerative disorders [1-4]. How- COVID-19 has aggravated motor and non-motor symptoms in patients
ever, these unprecedented circumstances offered an opportunity to diagnosed with PD [5-9]. Accumulating evidence from past outbreaks
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and the current pandemic also revealed gender disparities [10-12] such
as differences in disease burden and response to health risk [13,14].
These observations suggest that women’s overall health status and
quality of life during the COVID-19 pandemic may deteriorate more
significantly compared to men and need to be monitored closely to
appropriately address health disparities in the population. In addition,
clinical studies have previously reported that PD-related symptoms can
manifest differently in men and women patients [15-18]. As such, the
existence of a gender effect in response to confinement in patients with
PD has yet to be characterized and understanding gender-based differ-
ences is essential to implement adequate PD-related public health re-
sponses. Furthermore, regional differences in the perception of
COVID-19-related risk and impact on chronic disease management
have emerged in the United States and appear to reflect COVID-19
burden in these communities [19]. In Canada, the number of diag-
nosed COVID-19 cases reported during the first wave of contaminations
(March—-July 2020) also differed dramatically between provinces, which
provided a unique opportunity to compare how PD patients living in
regions with fast or slow COVID-19 spread perceived the confinement.
The objective of this study was to expand on previous findings and
explore different variables that may impact self-reported changes in
motor and non-motor symptoms, such as gender (i.e. self-identification
as man, woman or other gender identity) or living in geographic areas
with different rates of COVID-19 community transmission. In parallel,
we assessed the level of satisfaction of PD patients with remote con-
sultations and their interest in pursuing this alternative mode of care in
the future.

2. Methods

The Canadian Open Parkinson Network (C-OPN) [20], the Quebec
Parkinson Network (QPN) [21] and the Calgary Parkinson Research
Initiative (CaPRI) [22] collaborated to collect the responses of 417 PD
patients to an online questionnaire. These networks or initiatives were
created with the goal to accelerate PD research and each have a registry
component whereby potential patients are recruited. Patients may be
referred by a neurologist or an investigator conducting other research
studies at local Movement Disorders Clinics, or recruited via advertise-
ments displayed in these clinics or on their Facebook page. Patients can
also join the various initiatives via self-referral through the websites.

Participants were invited to fill out the online survey if they were
actively enrolled in the networks and had consented to be contacted for
future research. To ensure a research outcome that is inclusive and
representative of all participants, patients were asked to select their
gender from a list of options (man, woman, transgender, other). All
participants identified as either “man” or “woman”, and none of the
patients selected the “transgender” or “other” option. The questionnaire,
which was available between May 20th and September 16th 2020,
assessed the impact of the COVID-19 confinement on perceived well-
being, management of symptoms and continuity of health care. Sarah
Bogard (QPN) and Catherine Normandeau (C-OPN) designed and sub-
mitted the questions to a panel of movement disorder clinicians affili-
ated with C-OPN in order to evaluate adequacy and relevance. The
survey was subsequently modified by changing or adding items until a
consensus was reached by the panel of experts. The final survey con-
sisted of 36 questions divided in three main sections related to physical
and mental wellbeing, daily activities and PD symptoms during the
COVID-19 confinement (full questionnaire available as a Supplementary
Material). The beginning of confinement was defined as the date when
provincial governments enforced social isolation measures and travel
restrictions, which corresponded to March 13th 2020 for participants
living in Québec and March 17th 2020 for those in Alberta. For the
purpose of this questionnaire, the terms “virtual care” and ‘“virtual
visits” refer to both phone and videoconferences. To capture the re-
sponses of patients with PD during the early stages of confinement, we
did not test the survey in a pilot group.
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The online questionnaire was administered through REDCap elec-
tronic data capture tool software [23] or the Longitudinal Online
Research and Imaging System (LORIS) [24] to all enrolled parkinsonian
patients via C-OPN, CaPRI and QPN that consented to be contacted for
future research. Responses from patients diagnosed with atypical
parkinsonism syndromes (e.g. progressive supranuclear palsy or multi-
ple system atrophy) were excluded from the analysis presented here.
Ethical approval (REB19-1688, REB16-0545, Pro00091716,
MUHC-15-944) and informed consent (either electronically, verbally, or
implicitly) were obtained in accordance with appropriate institutional
policies. Implied consent consists in providing a written explanation, at
the beginning of the questionnaire, stating that participants accepting to
complete the survey also give their consent to take part in the study. It is
an abbreviated version of all relevant material normally included in a
consent form, including that participation is voluntary, but does not
require a signature and informs that participation is voluntary (see
Questionnaire, Supplementary Material). This procedure is approved
by local Research Ethics Boards and is commonly used for de-identified
questionnaires that present minimal risk or harm to participants.
Eligible patients (patients with PD older than 18 years of age) were
invited to complete the online questionnaire either via email or over the
phone with trained research personnel (coordinator or research assis-
tant) based on their preference. Overall, 89% (383/430) of question-
naires were self-administered by patients.

Categorical data between groups were analyzed using a Pearson
exact Chi-square test with Monte Carlo estimation when appropriate and
continuous data were analyzed using a Student’s t-test. The interest in
future virtual care was modeled using univariate and multivariate log-
binomial regression models with and without interaction to analyze
the relationships between the variables province and education or living
environment. Statistical analysis was performed using the SPSS statistics
software (version 27.0 of the IBM SPSS Statistics for Windows, IBM
Corp., Armonk, NY, USA) and the SAS® software (version 9.4 of the SAS
system for Windows, SAS Institute Inc., Cary, NC, USA) with significance
level set at p < 0.05.

3. Results
3.1. Population characteristics

A total of 417 patients with PD were recruited, with an average age of
68.2 + 9.7 years, disease duration of 8 + 5.4 years, disease onset at 60.9
+ 11.4 years and 61.3% were men. The cohorts recruited from Québec
(n = 240) and Alberta (n = 177) had a similar demographic profile
(Québec: men, 63.7%; age, 68.5 + 9.5; PD duration, 8.6 + 6.4 years.
Alberta: men, 58.8%; age, 67.9 + 9.5; PD duration, 7.8 + 4.9 years) with
comparable distribution of gender (p = 0.31), age (p = 0.495), duration
of PD (p = 0.256), presence of comorbidities (p = 0.650), and only a
small proportion of patients was diagnosed with dementia (Québec, 0%;
Alberta, 2.9%; men, 1.5%; women, 1.6%) (Supplementary Table 1,
Fig. 1A). Men and women participants also had a similar distribution of
age (p = 0.885), duration of PD (p = 0.941) and presence of comor-
bidities (p = 0.664). The median Hoehn and Yahr (H&Y) stage was 2
(scale of 1-5) for the Alberta and Québec cohorts and remained un-
changed when the participants were stratified between men and women
(Supplementary Table 1). H&Y scores were available for 91% of patients
in Alberta and for 56% in Québec. The number of patients with a Uni-
versity degree was equivalent in both provinces (~45%), but people
without such degree more frequently held a high school diploma in
Québec or a non-university diploma (e.g. trade certificate) in Alberta (p
= 0.005). In addition, more participants in Alberta reported living in
urban areas, i.e. where the total population count exceeded 10,000
people (78.1%, Québec; 86.9%, Alberta; p = 0.026) (Table 1).
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Fig. 1. Changes to daily routines and PD-related symptoms during COVID-19 confinement. (A) Map depicting the geographic location of the two provinces included
in the study (yellow). The size of the circles is proportional to the number of participants in each province. Information in the yellow squares summarizes the
characteristics of the cohorts recruited in Alberta and Québec. (B) Graph showing the cumulative mortality associated with COVID-19 infection in the global
population in Alberta (red line) and Québec (blue line) during the survey period (March to September 2020). Census data obtained from provincial sources [46],
COVID-19 mortality data obtained from the COVID-19 Canada Open Data Working Group [47]. (C,D) The timeline provides key dates related to COVID-19
confinement in Alberta (C) and Québec (D) and the histograms depict the number of responses to the surveys during the duration of the study with each bar of
the histogram corresponding to a specific week. (E,F) Radar chart showing the percentage of self-reported worsening (E) or daily fluctuations (F) in motor and
non-motor symptoms in men (blue line) and women (orange line) since COVID-19-related confinement. Each grey line of the axis corresponds to a percentage value.
Data analyzed using a Pearson exact Chi-square test with Monte Carlo estimation when necessary, *p < 0.05. Abbreviations: n, number; PD, Parkinson’s disease;

Sept., September.
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Table 1
Impact of COVID-19 confinement on daily living.

COVID-19 Total
Positive COVID-19 0.5(2)
diagnosis, yes % (n)

Men Women P value* Québec Alberta P value*
Concern about contracting COVID-19, % (n)
Major 18.9 (48) 19.5(31) 0.075 15.1 (36) 24.7 (43)7 <0.0001
Minor 49.6 (126) 59.1 (94) 48.1 (115) 60.3 (105)2
None 31.5(80)2 21.4(34) 36.8 (88)° 14.9 (26)
Social isolation

Men Women P value* Québec Alberta P value*
Living environment ®, % (n)
Urban 79.8 (194) 85.3(133) 0.184 78.1 (175) 86.9 (152)*  0.026
Rural 20.2 (49) 14.7 (23) 22.4 (52)° 12.8 (23)
Biggest impact of confinement on daily living, % (n)
Mood 15 (38) 21.5(34) 0.139 20.1 (47) 14.1 (25) <0.001
Physical activities 34.4 (87) 25.3 (40) 26.9 (63) 36.2 (64)2
Medical appointments 6.7 (17) 11.4 (18) 6.8 (16) 10.7 (19)
Work 4.3 (11) 1.9 (3) 4.3 (10) 2.3 (4)
Family 29.6 (75) 31 (49) 29.1 (68) 31.6 (56)
Other 8.7 (22) 8.2 (13) 12.8 (30)° 2.8 (5)
Modes of communication with family, % (n)
Phone call 86 (221) 88.1 (141)  0.531 85 (204) 89.3 (158) 0.203
Videoconference 51.8 (133) 65.6 (105 0.005 56.3 (135) 58.2 (103) 0.692
Email 47.9 (123) 50 (80) 0.671 40.8 (98) 59.3 (105)2  <0.001
Postal mail 3.5(9) 8.1(13)° 0.04 5(12) 5.6 (10) 0.769
Other 11.7 (30) 14.4 (23) 0.421 10 (24) 16.4 (29)2 0.053
Before confinement, frequency leaving home, % (n)
1-2 times per week 8.9 (23) 11.3 (18) 0.760 11.7 (28) 7.3 (13) 0.143
3-4 times per week 17.5 (45) 18.2 (29) 16.7 (40) 19.2 (34)
5-6 times per week 27.6 (71)  27.7 (44) 25.5(61) 30.5 (54)
7 or more times per week 43.2 (111) 39.6 (63) 42.7 (102) 40.7 (72)
Does not leave household 1.9 (5) 3.1(5) 3.3(8) 1.1(2)
During confinement, frequency leaving home, % (n)
1-2 times per week 38.1(98) 42.8 (68) 0.021 37.2 (89) 43.5 (77) 0.117
3-4 times per week 21 (54) 15.7 (25) 18 (43) 20.3 (36)
5-6 times per week 8.6 (22) 11.3 (18) 8.4 (20) 11.3 (20)
7 or more times per week 14.4 (37)2 7(9) 12.6 (30) 9 (16)
Does not leave household 17.5(45) 24.5(39) 23.8 (57) 15.3 (27)
During confinement, reason for leaving home, % (n)
Groceries, pharmacy 63.4 (163) 56.3 (90) 0.145 54.2 (130) 69.5 (123)2 0.002
Walk, physical exercise 58 (149) 53.8 (86) 0.397 55.8 (134) 57.1(101)  0.842
Visit family or friends 11.3 (29) 11.3 (18) 1 6.3 (15) 18.1 (32)? <0.001
Talk to neighbors 10.5(27) 910 (16) 1 10.4 (25) 10.2 (18) 1
Work or volunteer 7.8 (20) 5.6 (9) 0.436 4.6 (11) 10 2 (18)2 0.032
Other 4.3 (11) 4.4(7) 1 4.2 (10) 5(8) 1
Did you leave by yourself before the confinement, yes % (n)

15.2(39) 256 (41)° 0.025 21.8 (52) 15.8 (28) 0.124

Did this situation change during the confinement, yes % (n)
5.4 (14) 9.4 (15) 0.219 8.3 (20) 5.1(9) 0.169

*Data are analyzed using a Pearson exact Chi-square test with Monte Carlo estimation when necessary. Significant values are in red (p < 0.05).
a Significantly different from the other gender or province, p < 0.05

b Defined as follows: rural < 10 000 people, urban > 10 000 people

Abbreviations: n, number
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3.2. Impact of COVID-19 on daily living

The data were collected in an epidemiological context where COVID-
19 cumulative mortality in Québec totaled 5,834 (68 per 100,000)
people by the end of September 2020, compared to 267 (6 per 100,000)
in Alberta (illustrated in Fig. 1B) and at a time where provinces had
implemented different policies and timeline/schedule of restrictions
(illustrated in Fig. 1C and D). A majority of responses were collected in
May and June for both Alberta and Québec, suggesting that the re-
sponses to the survey are concentrated at the beginning of the study
period (Fig. 1C and D). Our survey only reported 2 cases officially
diagnosed with COVID-19 and no participants were hospitalized during
the study for PD or COVID-19-related health reasons (Supplementary
Table 1). Physical activities, family and changes in mood were the three
categories most impacted by the confinement, regardless of the province
or gender.

Environment. Participants in both provinces expressed concerns
about contracting COVID-19, but those living in Alberta reported
significantly greater concerns (p < 0.001). Differences in the preferred
mode of communication were observed, with participants in Alberta
communicating more frequently by email compared to those living in
Québec (p < 0.001) (Table 1).

Gender. Phone calls were the most utilized mode of communication
with family members but women engaged more frequently in video-
conferences (p = 0.005) and postal mail (p = 0.04) compared to men. It
should also be noted that a greater number of women reported living
alone compared to men (p = 0.025) and this living situation changed for
7.4% of all participants during confinement. Before the implementation
of social isolation measures, there were no differences in the frequency
at which participants left their home, but during the confinement, 14.4%
of men reported going out at least seven times a week compared to only
5.7% of women (p = 0.021) (Table 1).

3.3. Self-reported aggravation of motor and non-motor symptoms in PD
patients

We then investigated the impact of the confinement on PD-related
symptoms and questioned whether changes in motor and non-motor
symptoms would vary as a result of geographic location or gender
(Table 2).

Environment. Across all provinces, participants reported experiencing
changes in motor symptoms during the confinement, including tremor
(group average: 26.6%), rigidity (group average: 31.6%), slowness
(group average: 26.8%) and balance (group average: 24.1%). A general
worsening of symptoms was most frequent regardless of the province,
but patients also reported day-to-day changes (Table 2, Fig. 1E and F).
Furthermore, changes in depression were more common in Alberta (p =
0.051) while participants in Québec observed a diminution in their
quality of sleep (p = 0.035).

Gender. We found gender-based differences in the evolution of
slowness (p = 0.045), with men experiencing daily fluctuations (15.4%
women, 32.9% men), while women more often experienced a persistent
aggravation of this symptom (82.1% women, 67.1% men). There was a
trend towards differences in the evolution of tremor between men and
women (p = 0.06), with men frequently reporting day-to-day changes
(18.2% women, 37.7% men) while women noted a worsening (77.3%
women, 60.9% men). In addition, women described the worsening of
headaches compared to men (p = 0.002) (Table 2). We found that there
were more women participants living alone than men and this situation
could have exacerbated the social isolation already imposed on them
during confinement. An analysis of the perceived changes in symptoms
according to gender and living arrangements revealed that women
living alone before and during the confinement experienced signifi-
cantly greater changes in balance (p = 0.028) and “other” symptoms (p
= 0.034) compared to women not living alone (Table 2, Section B). The
“other” category allowed participant to detail unlisted symptoms which
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included fatigue, lower endurance and insomnia. However, analysis did
not unveil an effect of the living situation in the perception of symptoms
by men participants.

3.4. Disease management and telemedicine

As part of the questionnaire, we inquired about changes in physical
activity, as regular exercise is essential to manage PD symptoms, but a
majority of participants reported a decrease in their level of physical
activity as a result of confinement. However, most participants imple-
mented home or online exercise during this period (men, 48.6%;
women, 61.6%) and we found a greater interest in home-based exercise
in Alberta compared to Québec (p < 0.0001) and in women compared to
men (p = 0.016) (Table 3). During the study period, scheduled ap-
pointments were largely carried out by phone and approximately 30% of
patients who communicated with their neurologist adjusted their PD
medication, without significant differences by province or gender. When
asked about their remote care experience, patients admitted to high
levels of satisfaction regardless of province or gender and ~45% of the
participants in Québec showed an interest in pursuing remote consul-
tations (i.e. phone or videoconference), compared to 26% in Alberta (p
< 0.001) (Table 3). These varying levels of interest could depend on a
person’s education, as shown in other studies [25], or on the living
environment, with rural patients facing transportation challenges or
having to travel longer distances to visit their providers. Given the
findings that the Alberta and Québec cohorts significantly differed in
living environments and educational profiles, we assessed the influence
of these variables on the participant’s interest in future remote care.
Log-binomial regression models revealed the absence of statistically
significant interactions between provinces and education, or provinces
and living environment, suggesting that these variables do not account
for the different interest in future phone- or videoconference-based care
between provinces. However, some trends were observed and partici-
pants with a University degree or living in an urban area were more
likely to express an interest in future remote care if they were located in
Québec compared to Alberta (positive responses increased by 65% [95%
CL: 17%; 134%] with a University degree, or 56% [95% CL:18%; 106%]
with urban living).

4. Discussion
4.1. Effects of confinement on PD-related symptoms

Two distinct cohorts of patients were recruited in Québec and
Alberta, provinces with different dynamics of COVID-19 transmission at
the time of the study. Access to this large dataset enabled a stratification
based on gender and/or geographic location, complementing existing
studies and offering a unique insight into the susceptibility or resilience
of different sub-populations of PD patients to the COVID-19 confine-
ment. Approximately half of the participants noted changes in motor
and non-motor symptoms, in accordance with previous studies reporting
an aggravation of behavioral and psychological symptoms, a worsening
of sleep disorders, depression and anxiety as well as reduced physical
activity of patients with PD as a result of confinement or loneliness [5-7,
26-32]. Patients also reported increased anxiety and worsened cognitive
abilities (30.9% and 17.9% positive responses, respectively) during
confinement, without significant differences between gender and living
environment. Changes in clinical presentation and decreased low in-
tensity exercise have also been reported for patients with neuromuscular
diseases [33]. This suggests that patients affected by chronic disorders
experience similar detrimental effects of COVID-19 confinement on
wellbeing and disease management strategies. However, the influence of
inherent and extrinsic factors on these observations remained unclear
and our study found that at least five PD-related symptoms were
differentially perceived as a result of province or gender. For example,
our data highlight a strong association between living alone and
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Table 2
Self-reported evolution of motor and non-motor symptoms in PD patients during COVID-19 confinement.

SECTION A: Evolution of clinical symptoms

Perceived changes in motor symptoms
Men Women Québec Alberta

(n=257) (n=160) V@M€" (n1=240) (n=177) Pvalue”
Tremor, yes % (n) 24.9 (64) 27.5 (44) 0.556 27.9 (67) 23.2(41) 0.274
Rigidity, yes % (n) 30 (77) 33.1 (53) 0.535 30.8 (74) 31.6 (56) 0.861
Slowness, yes % (n) 29.2 (75) 24.4 (39) 0.284 28.7 (69) 25.4 (45) 0.451
Balance, yes % (n) 26.8 (69) 21.3 (34) 0.197 22.9 (55) 27.1(48) 0.325
No change in the above 44.7 (115) 456 (73) 0.861 43.8 (105) 46.9 (83) 0.524
symptoms, % (n)
Other, yes % (n) 3.5(9) 6.3 (10) 0.191 5.4 (13) 3.4 (6) 0.327
Perceived severity of change in motor symptoms

Men Women P value* Québec Alberta P value*
Tremor, % (n)
Increase 60.9 (42) 77.3 (34) 0.060 70.8 (51) 61 (25) 0.435
Decrease 1.4 (1) 4.5 (2) 1.4 (1) 49 (2)
Day to day change 37.7 (26)° 18.2 (8) 27.8 (20) 34.1 (14)
Rigidity, % (n)
Increase 70 (56) 69.8 (37) 1 72.7 (56) 66.1 (37) 0.574
Decrease 2.5(2) 1.9(1) 1.3(1) 3.6 (2)
Day to day changes 27.5 (22) 28.3 (15) 26 (20) 30.4 (17)
Slowness, % (n)
Increase 67.1 (53) 82.1 (32) 0.045 74 (54) 68.9 (31) 0.500
Decrease 0 26 (1) 0 22(1)
Day to day changes 32.9 (26)2 15.4 (6) 26 (19) 28.9 (13)
Impaired balance, % (n)
Increase 75 (54) 67.6 (23) 0.671 74.6 (44) 68.8 (33) 0.464
Decrease 2.7 (2) 5.9 (2) 1.7 (1) 6.3 (3)
Day to day change 23.3 (17) 26.5 (9) 23.7 (14) 25 (12)
Perceived changes in non-motor symptoms

Men Women P value*  Québec Alberta P value*
Depression, yes % (n) 11.7 (30) 15.6 (25) 0.246 10.4 (25) 16.9 (30)2  0.051
Anxiety, yes % (n) 28 (72) 33.8 (54) 0.215 30.8 (74) 294 (52) 0.749
Cognitive difficulties, yes % (n)  19.5 (50) 16.3 (26) 0.410 15.8 (38) 215(38) 0.141
Perceived severity of change in non-motor symptoms

Men Women P value* Québec Alberta P value*
Depression, % (n)
Increase 61.3 (19) 76 (19) 0.241 65.4 (17) 70 (21) 0.712
Decrease 0 0 0 0
Day to day change 38.7 (12) 24 (6) 34.6 (9) 30 (9)
Anxiety, % (n)
Increase 75 (54) 75.5 (40) 1 74 (54) 76.9 (40) 0.843

Decrease 1.2 (1) 0.8 (1) 1.4 (1) 1.9 (1)
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Day to day change 23.6 (17) 22.6 (12) 24.7 (18) 21.2 (11)
Cognitive impairment, % (n)

Increase 68.6 (35) 50 (13) 0.317 61.5 (24) 63.2 (24) 0.280
Decrease 5.9(3) 7.7(2) 2.6 (1) 10.5 (4)

Day to day change 25.5 (13) 42.3 (11) 35.9 (14) 26.3 (10)

Sleep quality, % (n)

Improved 8.6 (23) 7.5(12) 0.625 6.7 (16) 10.7 (19) 0.035
Worsened 28.8 (74) 26.9 (43) 321 (77) 22.6 (40)

No change 61.5 (158) 65.6 (105) 61.3 (147) 65.5 (116)
Headaches, % (n)

Got better 0.8 (2) 1.3 (2) 0.002 1.2 (3) 0.6 (1) 0.012
Got worse 5.1 (13) 15.7 (25)° 8.5 (21) 9.4 (17)

No change 38.5(99) 37.7 (60) 32 (78) 46.1 (81)2

Not applicable 54.9 (141) 45.3 (72) 57.3 (1372 429 (76)

SECTION B: Perceived changes according to the patient’s living situation

Perceived changes in motor symptoms

Men Women
Living with  Living Living with  Living
others alone P value* others alone P value*
(n =211) (n =30) (n =115) (n =30)
Tremor, % (n) 25.1 (53) 23.3(7) 1 27 (31) 30 (9) 0.819
Rigidity, % (n) 28.9 (61) 36.7 (11) 0.399 33 (38) 40 (12) 0.521
Slowness, % (n) 29.9 (63) 30 (9) 1 23.5 (27) 33.3(10) 0.347
Balance, % (n) 25.6 (54) 33.3 (10) 0.381 17.4 (20) 36.7 (11) 0.028
Other, % (n) 2.8 (6) 3.3(1) 1 2.6 (3) 13.3 (4) 0.034
Perceived changes in non-motor symptoms
Men Women
Not living Living Not living Living
alone alone P value* alone alone P value*
(n=217) (n =30) (n =115) (n =30)
Depression, % (n) 11.4 (24) 13.3 (4) 0.761 16.5 (19) 16.7 (5) 1.000
Anxiety, % (n) 28.9 (61) 23.3 (7) 0.666 33 (38) 30 (9) 1.000
Cognitive difficulties, % (n) 20.9 (44) 13.3 (4) 0.465 16.5 (19) 20 (6) 0.785

*Data are analyzed using a Pearson exact Chi-square test with Monte Carlo estimation when necessary. Significant

values are in red (p < 0.05).

a Significantly different from the other gender or province, p < 0.05

Abbreviations: n, number

perceived changes in motor symptoms in women, but not men partici-
pants. Living alone had previously been identified as a factor aggra-
vating the effects of the COVID-19 pandemic in patients with PD [27],
supporting our observation that lifestyle and social interactions could
explain the gender effect observed. Our results relative to the fluctuation
or continuous aggravation of motor symptoms observed in men vs.
women is not readily accounted for by treatment changes, as men and
women equally modified their medication after a visit with their care
provider. In further support of our observations, previous studies sug-
gested that women were more likely to perceive COVID-19 as a signif-
icant health risk [14], which could in turn influence their physical and
psychological responses to confinement. In contrast to other studies
[15-18], pre-confinement motor symptom assessment of the patients
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included in our cohorts did not identify statistically significant gender
differences. This may explain the relatively small number of symptoms
perceived differently between men and women during confinement.
However, the reported aggravation of slowness, headaches and balance
(Table 2) in women vs. men warrants further investigation of
post-COVID-19 changes to PD-related symptoms in a larger cohort.
The observed differences between provinces suggest an association
between the sociocultural environment, local COVID-19 transmission
dynamics and the response to confinement, corroborating previous
findings on the role of social contexts to risk perception [34-36]. For
example, three independent studies carried out in the spring of 2020
found varying levels of COVID-19-related risk perception in distinct
populations of PD patients. In these reports, 42% of surveyed Spanish
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Table 3

Changes in physical activity and medical care during COVID-19 confinement.
Physical activity

Men Women P value* Québec Alberta P value*
Changes in physical activity, % (n)
Increase 8.6 (22) 5.6 (9) 0.186 7.9 (19) 6.8 (12) 0.451
Decrease 61.9 (159) 71.3 (114) 63.3(152) 68.4 (121)
No change 29.3 (75) 23.1 (32) 28.7 (69) 24.3 (43)
Home or online exercise, % (n)
No 51 (130)2 38.4(61) 0.016 57.8 (137)2 30.5 (54) <0.0001
Yes 48.6 (124) 61.6(98)° 42.2(100) 68.9(122)2
Remote care
Men Women P value* Québec Alberta P value*

Visits with neurologist, % (n)
In person 4.7 (12) 3.8 (6) 0.069 5.4 (13) 2.8 (5) 0.426
Phone call 46.3 (119)@ 33.8 (54) 40.4 (97) 42.9 (76)
Video 1.9 (5) 0.6 (1) 0.8 (2) 2.3 (4)
Not applicable 45.1 (116) 57.5(92)? 50.4 (121)  49.2 (87)
Other 1.6 (4) 3.1(5) 2.1 (5) 2.3 (4)
Changes in medication by mode of communication, yes, % within category (n)
In person 8.3 (1) 0 1 7.7 (1) 0 1
Phone call 30.3 (36) 35.2(19) 0.719 32 (31) 31.6 (24) 0.727
Video 20 (1) 0 1 0 25(1) 1
Other 25 (1) 40 (2) 1 20 (1) 50 (2) 0.524
Self-decided 6.1(7) 11 (10) 0.308 6.7 (8) 10.3 (9) 0.444
Satisfaction with phone or video consultations, % (n)
Extremely satisfied 8.7 (22) 7.5(12) 0.067 10.2 (24) 5.6 (10) 0.148
Satisfied 27.3 (69) 23.3 (37) 24.3 (57) 27.7 (49)
Neutral 12.3 (31) 8.2(13) 9.8 (23) 11.9 (21)
Dissatisfied 5.5 (14) 1.3 (2) 2.6 (6) 5.6 (10)
Extremely dissatisfied 0.4 (1) 0.6 (1) 0.9 (2) 0
Not applicable 45.5(115) 59.1 (94)2 52.3 (123) 48.6 (86)
Interest in future phone or virtual consultations, % (n)
No 34.1 (86) 32.7(52) 0.259 28.2 (66) 40.7 (72)2  <0.001
Yes 39.3 (99) 32.1 (51) 44.4 (104)7 26 (46)
Unsure 25.8 (65) 34.6 (55) 27.4 (64) 31.6 (56)

*Data are analyzed using a Pearson exact Chi-square test with Monte Carlo estimation when necessary. Significant

values are in red (p < 0.05).

a Significantly different from the other gender or province, p < 0.05

Abbreviations: n, number

patients reported high concerns about contracting COVID-19 [8],
compared to 8% in India [4] and 59% of patients reporting fear/worries
in Germany [37]. These observations indicate that geographical loca-
tion, such as Alberta vs. Québec in our study, along with different so-
ciocultural backgrounds could affect a patient’s perceived risk to
contract the virus. Lastly, a recent study assessed the association be-
tween worsening of motor or non-motor features during the COVID-19
pandemic and four variables related to lifestyle or medical support
namely (1) “available home support during lockdown”, (2) “duration of
home confinement”, (3) “duration of Parkinson’s disease” and (4)
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“difficulty seeking formal neurologist’s opinion and/or medicines for
Parkinson’s disease” [28]. It was found that some — but not all — clinical
features are affected by these variables, emphasizing that clinical
manifestations of PD are complex and can be influenced by more than
one external factor. Overall, our data indicate that patients may have
different susceptibilities to COVID-19 confinement, and could inform on
measures relative to disease management in these different populations.



A. de Rus Jacquet et al.
4.2. Post-COVID-19 care and telemedicine

This survey reports that scheduled consultations were carried out
most frequently via phone calls, suggesting that videoconference-related
technologies may have been inaccessible to most patients and/or care
providers at the time of the study. However, caution is warranted as this
proportion may only reflect clinical practices at early stages of the
pandemic and could be specific to the selected subset of clinics. The
cohort living in Québec appeared more inclined to continue remote
neurological care (i.e. phone or videoconference) compared to Alberta.
A recent study found that 46% of PD patients in the United States
expressed the desire to pursue telehealth even after the end of the
pandemic [38], which is similar to the level of interest observed in the
Québec cohort. Furthermore, a study carried out shortly before the
COVID-19 pandemic questioned 18 patients with PD located in rural
British Columbia (Canada) and found that living in a large urban center
was largely perceived as an advantage to receive the best PD care, and
more than 70% of the participants would consider using videoconfer-
encing for follow-up appointments with their neurologist [39]. The
different interest in future remote care observed between patients living
in Québec or Alberta is not readily explained by the rural or urban living
environment, but future studies could (i) recruit a larger cohort and (ii)
collect data on travel burden, as published before [39]. We can, how-
ever, propose that the basis for inter-regional differences could involve a
combination of culture and comfort with digital tools, but also reflect
the structure of care in different clinics across provinces. For example,
patients in some centers can conveniently access multiple services (e.g.
dieticians, physical therapists) on the same day for in-person visits,
while these may be more difficult to schedule during a single telemed-
icine appointment. The varying levels of expressed interest in telemed-
icine suggest a potential for a more personalized approach to healthcare
delivery, by offering patients the choice between remote or in-person
consultations. North American clinicians reported patient resistance to
videoconferencing in the early COVID-19 crisis as the second barrier to
its implementation, after the lack of access to technology [40]. It will
therefore be critical to ensure that deploying video-based consultations
does not create disparities between patients from different socioeco-
nomic backgrounds, not only for their medical care but also for their
inclusion into research studies [41]. Lastly, clinical studies have sug-
gested that telemedicine for PD patients is as effective as in-person care
[42-44]. These promising findings would benefit from additional
studies designed to evaluate the differences between in-person vs. vir-
tual visits in a neurologist’s ability to adjust medication [45].

5. Conclusions

Our findings have been collected from a brief observational survey,
which presents with strengths and limitations. For instance, the docu-
mentation of perceived consequences of the confinement is not accom-
panied by clinical assessments by movement disorder specialists and the
data is not controlled for socioeconomic status. Strengths include the
fact that this is an inclusive study that compares two cohorts recruited
from provinces with very different dynamics of COVID-19 progression.
We also surveyed a large number of participants, which further enabled
a gender-based analysis. Our study showed that slowness, depression,
sleep quality, headache and balance were differently perceived as a
result of gender and/or localization, suggesting that patients with PD
can be segregated into sub-populations with different sensitivities to
confinement and related changes to their routine and living conditions.
The impact of the environment on the observed differences between
provinces is complex and likely to be attributed to more than one factor
among which are the rate of COVID-19 community transmission in each
province and the sociocultural environment. To draw firm conclusions
on how gender and/or geographical location affect clinical symptoms
during COVID-19-related social isolation, the findings presented in this
article will need to be validated by a follow-up study that includes a
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larger sample size, or re-analyzed as part of a global meta-analysis of
published literature. Additional survey will also be critical to understand
the long-term impact of the COVID-19-related restrictions on mental and
physical resilience of both patients and their caregivers, as well as the
consequences of this rapid shift from in-person to virtual care from the
perspective of neurologists and caretakers.
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