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The high morbidity and mortality rates of COVID-19 have led
many countries to impose a lockdown as an extreme measure to
prevent contagion. Accordingly, concerns were raised about the
worsening of symptoms in patients with Parkinson’s disease
(PD)1–3 as well as for their caregivers’ mental health. We
hypothesized that different PD features may impact on patients’
and caregivers’ stress under lockdown. To this aim, we prospec-
tively carried out a series of structured telephone interviews to
each pair (PD/caregivers) conducted by the treating neurologist
during the last 10 days of lockdown in Italy. The study was
approved by the ethical committee of Brotzu General Hospital
(PG/2020/11022). Patients and caregivers provided written con-
sent by email.

Inclusion criteria were diagnosis of PD according to Move-
ment Disorder Society clinical diagnostic criteria4 and having a
family member as caregiver. The change in stress level of patients
with PD and caregivers was compared to the time prior to home
confinement and assessed with a self-reported judgment (verbal
rating scale). Answers were transposed on a scale from 0 (severely
worsened) to 6 (much improved), where 3 stood for unchanged.
The verbal rating scale for each item was categorized in wors-
ened (score 0–2) and unchanged/improved (score 3–6). The fol-
lowing clinical variables were assessed in PD: Unified Parkinson’s
Disease Rating Scale Part II, Non-Motor Symptoms Scale
(NMSS), Questionnaire for Impulsive-Compulsive Disorders in
Parkinson’s Disease–Rating Scale, and Parkinson’s Disease
Questionnaire-8. Hospital Anxiety and Depression Scale
(HADS) scores were retrieved in PD and caregivers, who also
underwent the Zarit Burden Interview. Patients with PD were

also categorized in 2 groups based on whether they continued to
practice at least 45 minutes per day of physical activity during
the home confinement. Full methods, including statistical analy-
sis, are in the Supplementary Material.

We enrolled 32 patient with PD and 32 caregivers
(Supplementary Table S1). Level of stress during home confine-
ment was rated as worsened in 43.8% of patients with PD and
53.1% of caregivers. Patients with PD experiencing increased
stress levels had worse HADS-Anxiety (P = 0.006) and NMSS
(P = 0.012) scores. Specifically, thad significant worse mood/
cognition scores of NMSS (P < 0.05). Worsening of stress
occurred in caregivers of PD patients with higher NMSS scores
(P = 0.018). This result was determined by significant higher
scores of thecardiovascular, mood/cognition, urinary, and miscel-
laneous domains of the NMSS (P < 0.05) (Fig. 1). On multivari-
ate binary logistic regression, worsening stress in caregivers was
associated with patients’ HADS-Anxiety scores (P = 0.032) and
NMSS scores (P = 0.018). Similarly, on multivariate linear
regression analysis, a higher Zarit Burden Interview score in care-
givers was associated with a higher NMSS score in PD (P =
0.029) (Supplementary Table S2). Patients with PD practicing
daily physical activity had lower scores on HADS-Anxiety com-
pared with those who were inactive (6.0 ± 3 vs. 8.7 ± 3;
P = 0.044). The 2 groups were similar in other clinical and
demographic features. Multivariate linear regression showed a
significant association between HADS-Anxiety in patients with
PD and lack of physical activity during home confinement, even
when controlling for age, disease duration, total levodopa equiv-
alent daily dose, Unified Parkinson’s Disease Rating Scale Part
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II, NMSS, and Questionnaire for Impulsive-Compulsive Disor-
ders in Parkinson’s Disease–Rating Scale (Supplementary
Tables S3 and S4).

The binary and multiple regression models adequately fit the data.
There was no evidence of collinearity between NMSS and Unified
Parkinson’s Disease Rating Scale Part II (Supplementary Material).

Nonmotor symptoms, particularly neuropsychiatric5 and sleep
disturbances,6 are known predictors of caregiver burden. The
COVID-19 related confinement period resulted in an additional
load of pressure on the caregivers especially caused by patients’
nonmotor symptoms belonging to the neuropsychiatric and
autonomic domain. Only anxiety was a significant determinant
of worsening stress in patients with PD, as recently reported.2

Limitations of our study are the small sample size and the use of
telephone interviews.

Despite the small sample size and the use of a nonvalidated
outcome measure such as the verbal rating scale, we believe these
findings should be taken into account in the postpandemic time.
The maintenance of a minimum level of physical activity should

also represent an essential nonpharmacological measure for the
management of PD anxiety. Moreover, our study highlights that,
under strict home confinement, different PD symptoms have a
distinct but significant impact not only on patients’ but also on
caregivers’ stress. Postpandemic health care systems should take
care of such an unpaid compassionate group that bears a huge
and growing burden on society.
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FIG. 1. (A-C) Patients with PD experiencing increased stress level during lockdown had worse NMSS (*P = 0.012) and Hospital Anxiety and
Depression Scale–Anxiety (*P = 0.006) scores. The patients’ feature associated with higher levels of stress in caregivers was worse NMSS
score (*P = 0.018). The UPDRS-II score was not associated with higher stress levels in patients with PD or caregivers. (D) Worsening of
stress occurred in caregivers of PD patients scoring higher at cardiovascular, mood/cognition, urinary, and miscellaneous domains of the
NMSS (*P < 0.05). (E) PD patients with increased stress had significant worse mood/cognition score of NMSS (*P < 0.05). PD, Parkinson’s
disease; NMSS, Non-Motor Symptoms Scale; SCOPA-PC, Scales for Outcomes in Parkinson’s Disease–Psychiatric Complications; UPDRS-II,
Unified Parkinson’s Disease Rating Scale Part II.
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