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ABSTRACT

Objective: The study aimed to assess the effect of the COVID-19 pandemic on non-motor symptoms in patients with Parkinson’s disease,
compare these changes with healthy controls and investigate the relationship between coronaphobia and non-motor symptoms in patients with
Parkinson'’s disease during the pandemic.

Material and Methods: The study included 53 patients with Parkinson's disease and 53 healthy controls. Participants' sleep quality (Pittsburgh
Sleep Quality Index), fatigue severity (Fatigue Severity Scale), and depressive symptoms (Geriatric Depression Scale) were evaluated for two
distinct time periods: the pre-pandemic period and the pandemic period. The COVID-19 Phobia Scale was administered to assess coronaphobia
during the pandemic.

Results: Compared to the pre-pandemic period, non-motor symptoms significantly increased during the pandemic period (p<0.05). The change
in these non-motor symptoms during the pandemic compared to the pre-pandemic period was similar between patients and the healthy control
group (p>0.05). During the pandemic, a weak positive correlation was observed between the COVID-19 Phobia Scale and Geriatric Depression
Scale scores in patients (rho=0.357, p=0.009).

Conclusion: During the COVID-19 pandemic, patients with Parkinson’s disease experienced worsened sleep quality, increased fatigue severity
and depressive symptoms. Increased coronaphobia levels in patients were associated with worsening depressive symptoms. Since non-motor
symptoms in patients with Parkinson’s disease may adversely be affected by such global health crises, developing preventive and supportive
management strategies will be crucial.

Keywords: COVID-19, non-motor symptom, Parkinson'’s disease.

COVID-19 Pandemisi Parkinson Hastalarinin Motor Olmayan Bulgularini Nasil Etkiledi?

OZET

Amag: Calismanin amaci COVID-19 pandemisinin Parkinson hastalarinin motor olmayan bulgulari Gzerindeki degisimini incelemek, degisim
miktarlarini saglikli bireylerle karsilastirmak ve pandemi déneminde Parkinson hastalarinin koronafobi ile motor olmayan bulgulari arasindaki
iliskiyi incelemekti.

Gereg ve Yontem: Galismaya 53 Parkinson hastasi ve 53 saglikl birey dahil edildi. Katiimcilarin uyku kalitesi (Pittsburgh Uyku Kalitesi indeksi),
yorgunluk siddeti (Yorgunluk Siddet Olgegi) ve depresif bulgulari (Geriatrik Depresyon Olcegi) pandemi dénemi ve pandemi éncesi dénem olmak
lizere iki ayri donem icin degerlendirildi. Pandemi dénemindeki koronafobiyi degerlendirmek igin Koronaviriis 19 Fobisi Olgegi kullanildi.
Bulgular: Pandemi 6ncesi donemle karsilastirildiginda pandemi doneminde hastalarin motor olmayan semptomlarini dederlendiren 6lgeklerin
puanlarinin istatistiksel olarak anlamli derecede arttigi belirlendi (p<0,05). Saglikli bireylerle karsilastirildiginda, hastalarin Yorgunluk Siddet Olgegi
puanindaki degisimin istatistiksel olarak anlamli derecede daha yiiksek oldugu bulundu (p=0,027). Pandemi sirasinda hastalarin Koronaviriis 19
Fobisi Olgegi ile Geriatrik Depresyon Olgegi puanlari arasinda pozitif yonde zayif diizeyde bir korelasyon saptandi (rho=0,357, p=0,009).

Sonug: COVID-19 pandemisi sirasinda Parkinson hastalarinin uyku kalitesi bozulmus, yorgunluk siddeti ve depresif bulgular artmistir. Ayrica
pandemi déneminde yorgunluk siddetindeki degisimin saglikli bireylere kiyasla daha belirgin oldugu goériilmistiir. Hastalarin artmis koronafobi
diizeyi kotilesen depresif bulgularla iligkilidir. Parkinson hastalarinin motor olmayan bulgulari bu tiir kiiresel saglk krizlerinden olumsuz
etkilenebileceginden onleyici ve destekleyici yonetim stratejilerinin gelistirilmesi nemli olacaktir.

Anahtar Kelimeler: COVID-19, motor olmayan bulgu, Parkinson hastaligi.

1. Introduction

Numerous pandemics resulted in the deaths of millions of
people, have been throughout human history. One of the existing
pandemics is coronavirus disease 2019 (COVID-19) pandemic,
caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) (1,2). The COVID-19, emerging as an outbreak of

pneumonia of unknown cause in December 2019 in Wuhan City,
the capital of Hubei Province in China, rapidly spread to other
countries due to its high contagiousness and was declared as a
pandemic by the World Health Organization (WHO) on March 11,
2020 (3-5). The symptoms of the disease range from
asymptomatic cases to severe conditions requiring intensive
support (1).
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According to the latest data presented by the WHO on March 2,
2025, the disease has infected more than 777 million people
worldwide, with over 6.5 million of these infections resulted in
death (6). These numbers reveal the severity of the pandemic.

The COVID-19 pandemic had negative effects on healthcare
systems and the global economy, particularly affecting the lives
of people infected by the virus (7). Undoubtedly, one of the most
significant effects of the pandemic has been on individuals with
chronic diseases. Chronic diseases, which are the most
important cause of disability worldwide, are associated with
increased use of healthcare services and worsening health
conditions. The management of chronic diseases is not only
complex, but has also become more challenging due to the
restrictions imposed during the pandemic (8). To control the
COVID-19 pandemic, the healthcare workforce was redirected to
manage the outbreak, limiting outpatient services. The restricted
healthcare resources, along with reduced access to tests and
routine examination, negatively affected clinical decision-
making (8,9).

Individuals with neurological diseases such as Parkinson's
disease (PD) also suffer from the challenges experienced by the
chronic patients. Although the available evidence is still
insufficient, the fact that most patients with PD are elderly and
those in advanced stages have an increased risk of pneumonia
suggests that they pose a risk for deteriorating health status
after COVID-19 infection. Apart from the direct effects of the
infection, the social restrictions implemented to control the
pandemic have caused radical changes in patients' lives. A
sudden and drastic disruption of daily routines requires flexible
adaptation to changing conditions, which depends on a healthy
dopaminergic system (7). In the pathogenesis of PD, the loss of
dopaminergic neurons in the substantia nigra pars compacta
plays a critical role (10). Dopamine depletion due to nigrostriatal
neurodegeneration reduces cognitive and motor flexibility. It is
though that this situation may increase psychological stress by
causing a sense of loss of control. In this context, the
pathophysiology of PD may pose a risk of chronic stress for
patients. Additionally, the heightened stress levels during the
COVID-19 pandemic may have had both short- and long-term
negative effects on these patients (7).

According to prevalence estimates, it affects approximately 10
million people worldwide causing both motor and non-motor
symptoms (10). Motor symptoms, which are among the initial
complaints of most patients, play a crucial role in the diagnosis
and assessment of the disease and generally respond well to
pharmacological treatment (11). Non-motor symptoms usually
begin to appear before motor symptoms emerge and frequently
accompany the clinical picture from the early stages of the
disease (12). In the early stages of the disease, including the
period before initiating pharmacological treatment, non-motor
symptoms have a greater impact on health-related quality of life
than motor symptoms (13). Recently, the importance of non-
motor symptoms in the diagnosis and management of the
disease has been increasingly recognized (12).

Among the common non-motor symptoms of PD are sleep
disorders, fatigue, and behavioral changes, including depression
and anxiety (12). Studies examining these symptoms in patients
during the COVID-19 pandemic are available, but the research
results are heterogeneous. Additionally, these studies have
certain limitations, such as the lack of disease duration and
clinical data related to the disease, the absence of pre-pandemic
data, or the lack of a control group in the research design. During
the pandemic, it has been determined that patients' perception
of stress and anxiety levels were high (14). However, no studies
have been found in the literature examining the relationship
between coronaphobia, defined as persistent and excessive fear
of the coronavirus, and disease symptoms in PD.
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Although the acute effects of the pandemic have subsided, the
long-term psychosocial impacts of COVID-19, particularly on
ulnerable groups, remain significant. In this context,
understanding the changes in non-motor symptoms experienced
by patients with PD during the pandemic and identifying the
potential effects of coronaphobia on these symptoms are not
only important for retrospectively assessing the situation but
also for developing more effective support strategies for
vulnerable patient groups in managing similar global crises inthe
future.

In the light of this information, the first objective of the study was
to determine how the COVID-19 pandemic affected the non-
motor symptoms of patients with PD by comparing sleep quality,
fatigue severity, and depressive symptoms during the pandemic
with pre-pandemic findings. The second objective was to
compare the changes in sleep quality, fatigue severity, and
depressive symptoms between patients and healthy individuals
from the pre-pandemic to the pandemic period. The third
objective was to investigate the relationship between
coronaphobia and non-motor symptoms in patients with PD
during the pandemic period.

2. Material and Method
2.1. Study Design

The study, designed as a cross-sectional research, was
conducted at Dokuz Eylul University, Faculty of Physical Therapy
and Rehabilitation, and Dokuz Eylul University, Faculty of
Medicine, Department of Neurology. The research data were
collected between February 2022 and April 2023.

2.2. Participants

The study sample consisted of patients diagnosed with PD who
were in routine follow-up at the Movement Disorders Outpatient
Clinic at Dokuz Eylil University Hospital and healthy controls
selected from among their spouses or caregivers. Since no prior
studies existed on this topic, a complete enumeration method
was used to determine the sample size. In the selection of the
sample of patients, 53 cases from 106 patient files were
included in the study using a systematic sample selection
method in which patient files were stacked on top of each other
and the first file was excluded, the second file was included, and
the third file was excluded, respectively. An equal number of
healthy individuals were included in the study (n=53). Inthe post-
data analysis, using the patients' Fatigue Severity Scale scores
from pre-pandemic and pandemic periods as reference values,
the effect size was calculated as 0.68. In the post hoc power
analysis (two-tailed, effect size=0.68, a=0.05), statistical power
was found to be 99%.

The inclusion criteria for patients with PD were: being 40 years
or older, having received a diagnosis of idiopathic PD by a
neurologist according to the UK Parkinson's Disease Society
Brain Bank clinical diagnostic criteria (15), having < Modified
Hoehn and Yahr stage 5 (16), and volunteering to participate in
the study. Exclusion criteria for patients with PD were: being
infected with COVID-19 during the assessment, having a
neurological disease other than PD, presence of severe mental
or cognitive dysfunction that could affect verbal communication
skills, and having medical problems that could affect physical
activity levels (such as pulmonary diseases, cardiac diseases, or
musculoskeletal problems).

The inclusion criteria for healthy individuals were: being aged 40
years or older and volunteering to participate in the study. The
exclusion criteria for healthy individuals were: being infected
with COVID-19 during the assessment, having an additional
neurological disease (e.g., cerebrovascular diseases,
demyelinating disorders, movement disorders, dementia, or
neuromuscular diseases), using medications for insomnia,
anxiety, or depression a year before the pandemic, having
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medical problems that could affect physical activity levels (such
as pulmonary diseases, cardiac diseases, or musculoskeletal
problems) and being a healthcare worker.

2.3. Data Collection

The clinical data of patients with PD were assessed by a
neurologist during the 'on' period, approximately 1-1.5 hours
after medication intake. Other evaluations were conducted face-
to-face by a physiotherapist during interviews. To determine
changes during the COVID-19 pandemic, participants were
asked to complete questionnaires for two separate time periods:
(1) at the time of the assessment and (2) retrospectively for one
month before the first COVID-19 case was reported in Turkey
(February 2020). Data were recorded separately for the pre-
pandemic and pandemic periods.

2.3.1. Assessment of Sociodemographic and Clinical
Characteristics

Sex, age, height, and body weight of all participants were
recorded, and the body mass index was calculated. Additionally,
education level, marital status, and occupation were questioned.
In addition, patients’ the date of PD diagnosis was recorded to
determine disease duration, and the total levodopa equivalent
daily dose (LEDD) was calculated (17).

The modified Hoehn & Yahr Scale (mHYS) was used to assess
disease severity. The mHYS consists of seven stages ranging
from stage 1.0 (unilateral involvement only) to stage 5.0
(wheelchair- or bed-bound without assistance) (16).

Disease-related disability was evaluated using the Unified
Parkinson's Disease Rating Scale (UPDRS). This scale consists
of a total of 42 questions, divided into four sections: Part |
assesses mentation, behavior, and mood; Part Il evaluates
activities of daily living; Part lll measures motor examination and
Part IV assesses disease complications. Higher total scores
indicate greater disease-related disability (18).

2.3.2. Assessment of Non-Motor Symptoms

The sleep quality of the participants was assessed using the
Pittsburgh Sleep Quality Index (PSQl). The PSQIl was developed
by Buysse et al. (19), and was showed the validity and reliability
of Turkish version of the scale by Agargiin et al. (20). It consists
of a total of 24 questions: 19 self-rated items that
comprehensively evaluate sleep duration, sleep latency, and the
severity and frequency of specific sleep-related problems, as
well as 5 additional questions to be answered by the participant's
bed partner or roommate, which are not included in the scoring
but provide clinical insight. The 19 scored questions are
categorized into seven components included subjective sleep
quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleep medication, and daytime
dysfunction. Each component is scored on a scale of 0-3, and
the total PSQI score ranges from 0 to 21. A higher total score
indicates poorer sleep quality (20).

The Fatigue Severity Scale (FSS), developed by Krupp et al., (21)
was used to assess the severity of fatigue in participants. Oztiirk
et al. (22) demonstrated the validity and reliability of the Turkish
version of the FSS for patients with PD. It is a self-assessment
scale consisting of nine items, each rated on a 7-point Likert
scale ranging from "1: completely disagree " to "7: completely
agree." The total FSS score, calculated by dividing the sum of all
item scores by the number of items, ranges from 1 to 7. A higher
total score indicates more severe fatigue (22).

The depressive symptoms of participants were assessed using
the Geriatric Depression Scale (GDS). The GDS was developed
by Yesavage and Brink (23), and was showed the validity and
reliability of Turkish version of the scale for patients with PD by
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Ertan et al. (24). The GDS is a self-report scale consisting of 30
items answered as “Yes/No.” The total score ranges from 0 to
30. A higher total score indicates more severe depressive
symptoms (24).

2.3.3. Assessment of Coronaphobia

COVID-19 Phobia Scale (C19P-S) was used to assess
coronaphobia. The C19P-S was developed and demonstrated
the validity and reliability by Arpaci et al. (25). The C19P-S is a
self-report scale consisting of four subscales: psychological,
psychosomatic, economic, and social. It includes 20 items, each
rated on a 5-point Likert scale ranging from “1: strongly disagree”
to “5: strongly agree”. The total C19P-S score ranges from 20 to
100, with higher scores indicating greater coronaphobia (25).

2.4. Statistical Analysis

The data were analyzed using IBM SPSS software (version 26.0,
IBM Corp.). The normality of data distribution was assessed
using the Kolmogorov-Smirnov test and histogram plots. The
variables were found to be non-normally distributed.
Sociodemographic and clinical characteristics were presented
as median and interquartile range (IQR) for continuous variables
and as percentages and frequencies for categorical variables.
Sociodemographic characteristics of patients with PD and
healthy controls before the COVID-19 pandemic were compared
using the Mann-Whitney U test for ordinal variables and the chi-
square test for nominal variables. Non-motor symptoms of
patients with PD were compared during COVID-19 period with
pre-pandemic period using the Wilcoxon signed-rank test. Due to
significant differences between patients with PD and the healthy
control group in terms of age and sex, the Quade test (a
nonparametric equivalent of analysis of covariance, ANCOVA)
was used for the between-group comparison of changes in sleep
quality, fatigue severity, and depressive symptoms between the
pre-pandemic and pandemic periods, as the parametric
assumptions and homogeneity of variance were not met. In the
Quade test, the changes in sleep quality, fatigue severity, and
depressive symptoms were entered as dependent variables,
while age and sex were included as independent variables to
control for their potential confounding effects, and linear
regression analysis was performed. The relationship between
coronaphobia and non-motor symptoms was investigated using
Spearman'’s correlation analysis. Correlation coefficients were
interpreted as follows: <0.10 as "negligible," 0.10-0.39 as "weak,"
0.40-0.69 as "moderate," 0.70-0.89 as "strong," and =0.90 as
"very strong" (26).

2.5. Ethical Aspects of the Research

This research was conducted in accordance with the principles
of the Declaration of Helsinki. The study was approved by the
Non-Invasive Research Ethics Board of Dokuz Eylul University on
October 13, 2021 (Protocol No: 6637-GOA, Decision No:
2021/28-12). Additionally, as this was a study planned during the
COVID-19 pandemic, the necessary permission for conducting
the research was approved by the Scientific Research
Commission on COVID-19 of the Turkish Ministry of Health on
August 21, 2021.

3. Results

Fifty-three patients with PD and fifty-three healthy individuals
were included in the study. The sociodemographic and clinical
characteristics of the participants were presented in Table 1.
Compared to healthy individuals, the median age of patients with
PD was found to be higher (p<0.001). While the majority of the
patient group were male (62.3%), the majority of the healthy
group were female (64.2%) (p=0.007). The employment rate of
patients with PD was found to be lower compared to healthy
individuals (p=0.002).
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The comparison of patients’ non-motor symptoms during
COVID-19 period with pre-pandemic period was presented in
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participants

Table 1. Sociodemographic and clinical characteristics of

Table 2. Compared to the pre-pandemic period, PSQl, FSS, and
GDS scores were determined to have increased significantly

during the pandemic period (p<0.05).

After controlling for age and sex as covariates using the Quade
test, no statistically significant differences were found between
patients with PD and healthy controls in the changes in sleep
quality (x2=0.01, df = 1, p = 0.912), fatigue severity (x? = 3.08, df
=1, p = 0.079), and depressive symptoms (x2=0.15,df =1, p =

0.698) between the pre-pandemic and pandemic periods.

The relationships between coronaphobia and sleep quality,
fatigue severity, and depressive symptoms were presented in
Figures 1, 2, and 3, respectively. A weak positive correlation was
found between the C19P-S and GDS (rho=0.357, p=0.009). No
statistically significant correlation was detected between

coronaphobia and the other variables (p>0.05).
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Figure 1. The relationship between coronaphobia and sleep

quality in patients with PD (n=53)
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PD Individuals
(n=53) (n=53)
Variables Medrl]a(n% ()IQR) Medilla(n% ()IQR) p
69.0 53.0 *
Age (years) (60.0-76.0) (49.5.620)  “0001°
Sex
Female 20 (37.7) 34 (64.2) 0.007%*
Male 33 (62.3) 19 (35.8)
26.71 27.05
BMI (kg/m?) (24992955  (243929.78)  075%
Education Level
No formal 1(1.9) 1(1.9)
education
Primary school 19 (35.8) 12 (22.6)
graduate
Middle school 4 (7.5) 5(9.4) 0.688°
graduate
High school 11 (20.8) 13 (24.5)
graduate
University graduate 18 (34.0) 22 (41.5)
Marital Status
Single 11 (20.8) 9 (17.0) 0.6205
Married 42(79.2) 44 (83.0) )
Occupation
Employed 9(17.0) 29 (54.7) 0.002b*
Unemployed 44 (83.0) 24 (45.3) )
Disease Duration 7.0 (5.0-12.0) } )
(years) T )
675.00
Total LEDD (mg) (475.00- - -
909.62)
mHYS
Stage 1.0 2(3.8)
Stage 1.5 11 (20.8)
Stage 2.0 16 (30.2) - -
Stage 2.5 8(15.1)
Stage 3.0 15(28.3)
Stage 4 1(1.9)
UPDRS 200
Partl (1.00-4.00)
13.00
Partll (9.0017.50)
31.00 - -
Partlll (25.00-43.00)
3.00
Part IV (1.00-5.00)
Total 50.00
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Figure 2. The relationship between coronaphobia and fatigue

severity in patients with PD (n=53)
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Figure 3. The relationship between coronaphobia and
depressive symptoms in patients with PD (n=53)

(38.50-61.00)

*p<0.05, a: Mann-Whitney U test, b: Chi-square test, IQR: Interquartile
range, n: frequency, %: percentage, kg: kilogram, m: meter, mg:
miligram, mHYS: modified Hoehn & Yahr Scale, UPDRS: Unified
Parkinson's Disease Rating Scale.

4. Discussion

In our study, the changes in non-motor symptoms of patients
with PD during the COVID-19 pandemic compared to the pre-
pandemic period were examined, and these changes was
compared with healthy individuals. Additionally, the relationship
between coronaphobia and patients’ non-motor symptoms in
during the pandemic was investigated. The results revealed that
compared to the pre-pandemic period, patients with PD have
experienced worsened sleep quality, increased fatigue severity,
and more pronounced depressive symptoms during the
pandemic. The change in fatigue severity from the pre-pandemic
to the pandemic period has been found to be greater in patients
with PD than in healthy individuals. Furthermore, a relationship
between coronaphobia and depressive symptoms has been
identified during the COVID-19 pandemic.
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Table 2. Comparison of non-motor symptoms in patients
with PD during pandemic and pre-pandemic periods (n=53)

Pre-Pandemic Pandemic
Period Period
Non-Motor Median (IQR) Median (IQR) p?
Symptoms
PsQl 5.00 (3.00-8.00) 6.00 (3.00-9.00) 0.024*
FSS 2.89 (2.00-4.55) 4.55 (2.78-5.89) <0.001"
GDS 4.00 (2.00-9.00) 7.00 (4.50-13.50) <0.001"

*p<0.05, a: Wilcoxon signed-rank test, IQR: Interquartile range, PSQl:
Pittsburgh Sleep Quality Index, FSS: Fatigue Severity Scale, GDS:
Geriatric Depression Scale.

Current evidence supports the view that non-motor symptoms
have a determining effect on the diagnosis and management
process of PD (12). One of the most common non-motor
symptoms is sleep disturbance. While sleep disorders may
appear negligible compared to more severe motor symptoms,
recent estimates indicate that approximately 98% of patients
exhibit sleep-related symptoms (27). Given sleep's crucial role in
regulating both physical and psychological functions, sleep
disturbances can negatively impact health by impairing existing
functions. In addition to the uncertainty and fear brought by the
COVID-19 pandemic, isolation measures have further
exacerbated sleep disorders, adversely affecting mental health
(28). Kumar et al. (29) reported that 35.4% of patients with PD
under home isolation due to the pandemic experienced sleep
disturbances, while 23.9% developed new or worsening sleep
disorders. Their study indicated that sleep disturbances were
more common among patients lacking adequate family support,
those isolated for over 60 days, and those with disease durations
exceeding 7 years. Xia et al. (30) reported that 68.9% of patients
with Parkinson’s disease had sleep disturbances during the
pandemic, which was significantly higher than the 44.4%
observed in healthy controls. Additionally, the study highlighted
associations between sleep disorders and symptom
exacerbation as well as anxiety in patients. Desai et al. (31)
found sleep disorder prevalence rates of 28% in healthy
individuals versus 88% in patients with PD during the pandemic,
with a significant correlation between depressive symptoms and
sleep disturbances. Our research reported that while sleep
quality significantly deteriorated during the pandemic compared
to the pre-pandemic period, he changes in sleep quality were
similar between patients and healthy controls. The restriction of
routine medical services may trigger concerns about the disease
progression, leading to negative effects on their mood. These
factors may account for the observed deterioration in patients’
sleep quality. The current uncertainty, the fear of infection, and
adverse conditions such as prolonged isolation affect not only
patients but also healthy individuals may have caused to similar
changes in sleep quality for both groups. Furthermore, our study
found no correlation between coronaphobia and sleep quality in
patients. The survey questions used to assess coronaphobia
largely focused on the fear of infection and uncertainty during
the pandemic. However, patients’ concerns about disease
progression due to restricted healthcare services may have been
more prominent than these factors. Additionally, in our study, the
PSQl, which was used to assess sleep quality and evaluates the
behavioral aspects of sleep over the past month, may not be
highly sensitive to acute emotional states or specific
psychological constructs such as fear and anxiety. Although it is
known that fear and anxiety can affect sleep, the impact may
vary depending on the intensity and duration of the emotional
response, as well as individual coping mechanisms.

Fatigue is one of the most common non-motor symptoms in PD
that significantly affects daily living activities. It can appear at
any stage of the disease, it typically persists and worsens over
time, impacting patients' quality of life (32). In a pilot study by
Falla et al. (33), no significant change in fatigue severity was
detected among patients with PD during the lockdown measures
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implemented due to the COVID-19 pandemic. On the contrary,
Song et al. (34) reported that 27% of patients experienced
worsening non-motor symptoms including fatigue, stress,
depressive symptoms, pain, and sleep disturbances during the
pandemic. A multicenter study by Kumar et al. (35) found that
25.1% of patients reported increased fatigue during the
pandemic. Van Der Heide et al. (36) observed that, compared to
the pre-pandemic period, patients experienced a deterioration in
subjectively perceived disease-related symptoms during COVID-
19, with fatigue being one of the deteriorating symptoms. In this
study, patients with higher pandemic-related stress levels
exhibited more severe disease symptoms. In our study, it was
determined that the severity of fatigue increased in patients with
PD during the pandemic period. The increase in fatigue severity
may have resulted from the worsening of motor symptoms
during the pandemic. We found that the change in fatigue
severity between the pre-pandemic and pandemic periods was
similar in both patients and healthy individuals. This result may
be attributed to the fact that the healthy control group consisted
of the patients’ spouses or caregivers. These individuals may
also have been affected by increased caregiving responsibilities,
isolation, and stress during the pandemic. Additionally,
considering that the pandemic widely increased fatigue across
the general population, the lack of a statistically significant
difference between the two groups is understandable.
Interestingly, our study found no correlation between
coronaphobia and fatigue severity. Although fatigue has been
reported to be largely independent of self-reported depressive
symptoms (21), increased fear and stress have been shown to
be more closely associated with mental fatigue rather than
physical fatigue (37). Since the FSS used in our study primarily
assesses physical fatigue, this may explain the observed result.

Depression, a common psychiatric comorbidity in PD, adversely
affects both motor and social functioning, leading to decreased
quality of life and increased caregiver burden (38). Montanaro et
al. (39) assessed advanced-stage patients with PD and their
caregivers during and after the pandemic-imposed isolation
period. During the isolation period, depression was observed in
35% of patients and anxiety in 39%, while a decrease in anxiety
was detected after the isolation. In this study, depression was
reported in 21.7% of caregivers and anxiety in 40%. Shalash et al.
(40) found that patients experienced greater worsening of
depression, anxiety and stress symptoms compared to healthy
individuals during the COVID-19 pandemic period. Contrary to
these findings, Balci et al. (41) reported not detect depression or
anxiety symptoms both patients with PD and healthy individuals
during the pandemic period. Suzuki et al. (42) determined that
during the pandemic, patients’ presence of anxiety and
depression was similar to that of their caregivers. Haas et al. (43)
observed that, compared to the pre-pandemic period, patients
with PD experienced an increase in anxiety, fear, and thoughts of
death during the pandemic, but there was no change in
depressive symptoms. Research findings examining depressive
symptoms during the COVID-19 period are heterogeneous. In our
study, we found that the severity of depressive symptoms in
patients increased during the pandemic compared to the pre-
pandemic period. However, no significant difference was
observed between patients and healthy individuals in terms of
changes in depressive symptoms relative to the pre-pandemic
baseline. The pandemic brought numerous challenges, including
infection risk, disruptions in healthcare services, and consequent
worsening of disease symptoms. We believe these pandemic-
related difficulties contributed to the exacerbation of depressive
symptoms in patients compared to the pre-pandemic period. A
greater increase in depressive symptoms might have been
expected in individuals with PD during the pandemic due to their
vulnerability; however, our findings did not reveal a statistically
significant difference compared to healthy controls. One
possible explanation for this could be the composition of the
control group, which included patients’ spouses or caregivers.
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These individuals may have shared similar stressors during the
pandemic, such as increased caregiving responsibilities, social
isolation, and uncertainty. Additionally, the current finding may
be explained by the possibility that patients and healthy
individuals had similar levels of depressive symptoms before the
pandemic. Our finding of a positive correlation between
coronaphobia levels and depressive symptoms in patients with
PD during the pandemic was not surprising given these
contextual factors. Although coronaphobia represents a specific
and situational fear, depression reflects a broader and more
persistent emotional state. The weak strength of the correlation
between these two variables suggests that while coronaphobia
may contribute to emotional distress, it does not necessarily
lead to clinical depression in every case. Additionally, individual
differences such as resilience, coping strategies, and social
support may have influenced the observed relationship.

Our study is particularly valuable as it provides both face-to-face,
detailed evaluations of non-motor symptoms in patients during
the pandemic and presents comprehensive clinical data.
Additionally, it contributes to the literature as the first study to
examine the relationship between coronaphobia and non-motor
symptoms in patients with PD. However, our study has some
limitations. The first limitation is that the healthy individuals
compared with patients did not have similar age and sex
characteristics. Although age and sex differences were
controlled for in the analyses, residual confounding effects
related to these variables cannot be entirely excluded. The
second limitation is that, despite achieving a sample size
appropriate for power analysis, the study was conducted in a
single center, which restricts the generalizability of the results.
The final limitation is that the questionnaires were answered
retrospectively to assess the pre-pandemic period, which may
have led to recall bias, potentially affecting the objectivity of the
results.

5. Conclusion and Recommendations

During the COVID-19 pandemic, patients with PD experienced a
decline in sleep quality, increased fatigue severity, and worsened
depressive symptoms. Additionally, the changes in these non-
motor symptoms during the pandemic were similar between
patients and healthy individuals. Increased coronaphobia was
also associated with aggravated depressive symptoms in
patients. This study provides crucial insights into the impact of
the COVID-19 pandemic on patients with PD and highlights
potential risks during similar health crises in the future.

Although the COVID-19 pandemic has ended, it should be
remembered that patients’ non-motor symptoms may be
negatively affected by future global health crises, such as
potential pandemics. In particular, situations that increase stress
levels, fear and anxiety such as pandemics, should be
considered as factors that may worsen depressive symptoms.

Therefore, it is crucial to develop preventive and supportive
management strategies to minimize the impact of pandemics on
vulnerable populations like patients with PD. It is recommended
that the strategies include strengthening psychosocial support
services, ensuring uninterrupted regular follow-ups, and
implementing interventions to manage patients' pandemic-
related fears and anxieties should be implemented.

6. Contribution to the Field

This study provides critical insights into the impact of the COVID-
19 pandemic on patients with PD and increases awareness
about potential risks that may emerge during similar future
health crises.
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