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Abstract. In a retrospective analysis, we recently reported findings on the detrimental motor effects of interrupted physio-
therapy following the COVID-19 pandemic in parkinsonian patients. Using an extended follow-up period, we investigated
the beneficial effect of reinstated physiotherapy on patients’ disease severity and reversal of interruption-induced motor
deterioration. Compared to before the COVID-19 outbreak, we observed persistence of motor disease worsening despite full
resumption of state-of-the-art physical therapy suggesting that motor deterioration after discontinuation of physical therapy
could not be compensated for. Therefore, and considering possible future crises, establishing means to safeguard continuation
of physical therapy and to foster remote provision of care should be major goals.
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The spread of SARS-CoV-2-related infections
during the pandemic crisis caused serious health
challenges associated with severe consequences for
mortality and morbidity worldwide [1, 2]. As part
of basic public health precautions, epidemic control
measures were implemented to reduce viral spread,
such as the stay-at-home mandate. Besides being an
effective barrier for viral spread, this measure also
resulted in the proliferation of several extra-SARS-
CoV-2-related health challenges such as reductions
in psychosocial wellbeing, psychiatric deterioration,
and motor functioning on both general population
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but also patient-specific levels [1, 3–5]. This was
not without consequences for patients suffering from
Parkinson’s disease (PD) who were seriously affected
by the loss and interruption of regular physical activ-
ity in the form of guided physiotherapy at hospitals
and elsewhere. On the other hand, the pandemic, as
dreadful as it undoubtedly is, represented an opportu-
nity to investigate in real-life the effect of interrupted
and reinstated physiotherapy on the well-being of
patients. In a previous article, we presented results
from a retrospective study revealing a worsening of
motor function during the time of imposed pandemic
restrictions comprising the suspension of physical
therapy compared to the time period before the
COVID-19 pandemic in patients suffering from PD
[5]. Importantly, using data that was resampled and
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represented as mean motor symptom scores across
years, the study found no involvement of medication-
based alterations, hence, the motor worsening was
pharmacotherapy-independent. Representing one of
the most impactful and sudden interruptions, there is
reason to believe that the confinement-based absence
of physiotherapy in PD during the stay-at-home man-
date was one of the main driving factors leading to
such motor decrement [5].

These findings raise the question whether patients
may have benefitted from reinstalling physiotherapy
as a consequence of eased COVID-19 dependent
restrictions, and whether motor deterioration could
be compensated for. Hence, this comment presents
data on patients’ disease severity after the reup-
take of physiotherapy. For this, we repeated part
of the retrospective analysis using the same cohort
(longitudinally followed patients (n = 755) under-
going standardized neurological examination by
a movement disorders specialist collecting MDS-
UPDRS-III data during medication ON condition)
and an extended follow-up comprising the time from
May 2021 until October 19, 2022 during which
healthcare provision was resumed and provided as
before (neurological examinations (years 2021 and
2022): mean: 4.13, SD: 2.28; range: 1–12; charac-
teristics of study population: mean age: 71.1 years;
% females: 37.6; median Hoehn & Yahr stage: 2.5).
The current analysis of the yearly data between
2016 and 2022 revealed exacerbated motor symp-
tom severity during and after the pandemic-related
confinement compared to before: whilst the mean
MDS-UPDRS part III scores progressed only slowly
from 2016 until the onset of the pandemic cri-
sis (beginning of 2020; represented by the red
transparent area in Fig. 1A; duration of COVID-
dependent restrictions: 16 months), there is a steep,
pharmacotherapy-independent increase from 2020
onwards (i.e., during and after the pandemic restric-
tions; effect size comparing 2019 and 2020, or
Cohen’s dz : 0.16) as the mean levodopa equiva-
lent daily dose (LEDD) remained unchanged between
2016 and 2022 (Fig. 1A). Interestingly, motor disease
severity persisted at an elevated level compared to
before the pandemic crisis, even when physiotherapy
was relaunched (represented by the green transpar-
ent area in Fig. 1A; effect size comparing 2019 and
2022, or Cohen’s dz : 0.26), with all years before
2020 revealing lower motor disease progression com-
pared to 2021/22 (Kruskal-Wallis test with Dunn’s
post hoc test for multiple comparisons, main effect

of time: χ2(6) = 74.73, p < 0.005; same analysis using
total LEDD: n.s.) (Fig. 1B).

As outlined in our initial publication, there is a
strong body of evidence suggesting that physical
activity, such as Qigong and aerobic exercise [6–12]
improve motor (and non-motor) symptoms in PD.
Of note, three recently published reviews and meta-
analyses, one of which presenting data from nearly
8000 patients, attest the beneficial role of physical
activity and conventional physiotherapy on motor
symptoms, gait, quality of life [13, 14] and even freez-
ing of gait [15], for which effective treatments are
still missing, underscoring the importance of adopt-
ing physical therapy programs in PD. In addition, the
interruption of physiotherapy during the COVID-19
pandemic was felt to be a major issue by PD patients
[16]. A study recently replicated our findings pro-
viding further evidence for motor worsening based
on, among others, physical inactivity [17]. Thus, the
available evidence recommends promoting physical
activity in PD to foster generic and motor health bene-
fits by demonstrating that exercise and physiotherapy
are efficacious means to achieve this goal.

In agreement with this body of evidence, our
previous results highlight the effect the COVID-19
pandemic-related quarantine measures have had on
patients’ motor well-being, allegedly due to discon-
tinuation of physiotherapy. This outcome supports
the view that interruption of physiotherapy cannot
be performed without risking major health-related
consequences. In the present work, we aimed at
investigating whether the documented motor deterio-
ration could be compensated for through the reuptake
of physiotherapy: In the 18.5-month follow-up time
after the termination of COVID-19 dependent restric-
tions, the resumption of conventional physiotherapy
was not associated with an improvement in motor
symptoms at an aggregated level. In contrary, motor
disease severity remained high and tended to further
increase in spite of reintroduction of physiotherapy,
endorsing the view that interruption of physiotherapy
not only leads to fast motor deterioration, but also
to inexorable motor decrement. Hence, the observed
higher rate of motor disease progression during the
pandemic [5] was retained even after the end of iso-
lation and reintroduction of physiotherapy. It attests
to the difficulty in restoring motor functioning and
indicates, once again, that interruption of physical
activity should be prevented at all costs. If this devel-
opment continues, it would signify an irreversible loss
of motor functioning. Therefore, approaches dedi-
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Fig. 1. A) Temporal trend analysis: Mean MDS-UPDRS part III scores (blue, left y-axis) and total LEDD (red, right y-axis) of all PD
patients ascertained at the university hospital in Zurich resampled using a yearly time binning and comparing a time period ranging from
2016–2022 (with yearly means (and 95% confidence limits): 2016: 27.9 (26.9, 29.0); 2017: 27.3 (26.3, 28.3); 2018: 27.7 (26.7, 28.6); 2019:
28.0 (27.1, 29.0); 2020: 29.6 (28.6, 30.6); 2021: 31.1 (30.1, 32.2); 2022: 32.2 (30.6, 33.8)). B) Boxplots including violinplots of the mean
yearly MDS-UPDRS part III scores across the same observation period reflecting the higher motor disease severity in 2020, 2021 and 2022
compared to the previous years. The red transparent area represents the time (16 months) during COVID-19-dependent restrictions whereas
the green transparent area indicates the time (18.5 months) after the termination of COVID-19-dependent restrictions. The * in the year 2022
indicates that data was collected until October 19th 2022 only. Black triangles in B represent the mean. Years in B indicated by different
letters were significantly different in Dunn’s posthoc test for multiple comparisons: e.g., a vs. b, a vs. c, p < 0.05 or lower.

cated to establishing remote provision of exercise,
including telerehabilitation, should be intensified to
anticipate and combat instability of care in case
of future pandemics and other crises and to pro-
mote physical mobility and emotional well-being
in patients suffering from PD [18]. This includes
developing means and accelerating availability and
accessibility of telemedicine.

Our study has several limitations, in particular the
lack of a control group for the sequential intervention
of stopping and later reinstalling of physiotherapy
or the lack of control for additional factors, such as
potentially altered delivery of physiotherapy after the
removal of the stay-at-home mandate or persisting
sequelae of psychosocial stress due to routine clin-
ical care interruption. However, at the very least,
our results show that the net result of all these and
other changes induced by the pandemic has led to
highly unwanted consequences. Identifying extra-
motor symptoms that may present with persistence
of severity aggravation secondary to quarantine mea-
sures should be the goal of future studies.
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