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Abstract
Introduction The COVID-19 pandemic caused major changes in the lifestyle and in the access to health services worldwide.
Progressive multiple sclerosis (pMS) patients are a vulnerable population at high risk of disability worsening.
Objective and Methods The objective of this study was to assess the health outcomes of COVID-19 lockdown in a cohort 
of 225 pMS patients.
Results Worsening of neurological disability (19.7%) and fatigue (32.4%), depression (30.4%), and weight increase (28.3%) 
were observed in pMS patients during lockdown, along with discontinuation of regular physical exercise (47.1%) and of 
physical therapy (59.3%).
Conclusion These results highlight the adverse impact, on pMS patients, of the public health measures implemented for the 
containment of the pandemic.
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Introduction

The COVID-19 pandemic caused major changes in the life-
style and in the access to health services for many people 
worldwide. Healthcare resources have been rapidly redi-
rected to emergency and intensive care settings, while access 
to outpatient services has been limited both to avoid the 
spread of the pandemic and to free resources for care of 
COVID-19 patients [1].

Progressive multiple sclerosis (pMS) patients are a vul-
nerable population at high risk of disability worsening, and 
potentially facing more adverse consequences as a result of 
the disruption of their normal lifestyle and of the difficul-
ties in the access to health services. pMS patients are also 
at higher risk for a severe course of COVID-19 infection; 

during the pandemic, they were therefore generally advised 
to carefully enforce social distancing and to carry out strict 
precautionary measures to avoid contagion [2].

Northern Italy was one of the most heavily hit regions 
of Europe in the first wave of the COVID-19 pandemic; 
consequently, a nationwide hard lockdown was imposed 
from the beginning of March 2020, and eased by the end 
of May 2020. As in many other nations throughout the 
world during the pandemic, lockdown regulations severely 
restricted normal daily activities save for those not strictly 
essential. People were supposed to stay home and go out-
side only if absolutely necessary. During lockdown, and 
also in the following months, access to outpatient services 
was difficult and physical therapy services were closed, 
both because of safety reasons (containment of viral 
spread) and because hospitals were burdened with a high 
number of COVID-19 patients, while rehabilitation clinics 
had been converted to post-hospital care for discharged 
COVID-19 patients [1, 2].

Objective of this study was to assess and describe the 
health outcomes of COVID-19 lockdown in a cohort of pMS 
patients.
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Methods

All pMS patients followed in the MS Center — AOU Città 
della Salute e della Scienza di Torino — Italy, were included. 
The only inclusion criteria was pMS, without any exclusion 
criteria except patients living outside of Italy at the moment of 
lockdown and therefore not experiencing lockdown. pMS was 
defined by documented disability progression in the 2 previous 
years and presence of at least moderate disability (EDSS ≥ 3.0), 
with or without a previous history of relapsing MS.

During the lockdown period (from the beginning of March 
2020 to the end of May 2020), patients were not seen at the MS 
Center, but only assessed by telehealth, except for emergencies 
or scheduled infusional therapies. Regular visits in the MS 
Center were resumed in June 2020. Clinical, MRI, and anam-
nestic data were obtained from the records of the MS Center 
and from prospective follow-up. Self-reported regular physi-
cal exercise and engagement in physical therapy, self-reported 
worsening of fatigue and perceived disability, and self-reported 
worsening of depressive symptoms were collected by patient 
interview by the treating neurologist, during the first visit at 
the MS center after lockdown (within 3 months after the end 
of lockdown). EDSS assessment was performed at the same 
time and confirmed during a follow-up visit after 6 months. 
The reference period before lockdown was the 12 months pre-
ceding lockdown. The reference EDSS was the one assessed 
during the last visit before lockdown (within 6 months before 
lockdown). Regular physical exercise was defined as a subset 
of physical activity that is planned, structured, and repetitive 
and has as an objective the improvement or maintenance of 
physical fitness [3] (i.e., walking > 30 min/day, exercise bike, 
free body workout…). Regular engagement in physical ther-
apy was defined as a regular engagement in therapy for the 
preservation, enhancement, or restoration of movement and 
physical function impaired by disease, under supervision of 
a physical therapist, at least once a week. Depressive symp-
toms assessed during the interview by the treating neurologist 
included depressed mood (persistent feelings of sadness and 
hopelessness) and loss of interest or pleasure in activities [4]. 
We also collected data on all relapses in 2020, as well as MRI 
data on all patients with a MRI performed in 2020: the pur-
pose of this was to describe the studied population in terms of 
disease activity.

Classic descriptive statistics indicators (mean with standard 
deviation and percentiles for continuous variables and per-
centages for categorical ones) with relative 95% confidence 
intervals were estimated in order to describe the studied popu-
lation. The Mann–Whitney U test was used to compare dif-
ferences between groups. The association between subjective 
self-reported assessment (self-reported worsening of perceived 
disability) and objective assessment (EDSS) was evaluated 
using a chi-square test.

Results

This cohort included 225 pMS patients: 25% primary pro-
gressive, 75% secondary progressive; male to female ratio 
0.76; mean age 57.6 ± 10.3 years, mean duration of disease 
17.7 ± 10.6 years, median EDSS 6.0 (range 3.0–9.0); first-
line therapy 18.2%, second-line therapy 35.1% (mostly 
anti CD20, 28.4%), no treatment 45.3% (Supplementary 
Table 1).

A perceived worsening of disability and fatigue dur-
ing/after lockdown (compared to the 12 months prior to 
lockdown) was reported by 32.4% of patients. A total of 
30.4% of patients reported worsening of depressive symp-
toms during lockdown (compared to the 12 months prior to 
lockdown). Increase of the EDSS score ≥ 0.5, confirmed at 
6 months, was observed in 19.7% of patients at the follow-
up visits after the period March 2020–May 2020 (mean 
EDSS increase 0.66 ± 0.26), compared to 9.0% of patients 
in the 12 months before March 2020. A close association 
was observed between self-reported worsening of disabil-
ity and objective EDSS worsening (p < 0.0002). No signifi-
cant differences in age or gender were observed in patients 
with or without self-reported worsening of disability or 
objective EDSS worsening. MS relapses were infrequent, 
as was MRI evidence of disease activity (defined by new/
enlarging T2 lesions or T1 Gd + lesions in 2020, compared 
to a reference scan in the 24 months before 2020): 4 out 
of 225 patients experienced a MS relapse in 2020, and 13 
patients showed MRI disease activity out of 132 patients 
who underwent MRI in 2020 (13 with new/enlarging T2 
lesions, none with T1 Gd + lesions).

Before lockdown, many pMS patients reported regular 
physical exercise (42.8%). An active lifestyle and regular 
physical exercise were routinely promoted as a part of dis-
ease management by the MS Center. Many patients regularly 
practiced physical therapy (46.2%), followed by a physical 
therapist at home or in an outpatient setting. Regular physi-
cal exercise was predominantly reported by pMS patients 
with relatively lower disability (mean EDSS 5.23 vs 6.40, 
p < 0.001), while patients with higher disability were less 
likely to practice physical exercise and more likely to do 
physical therapy (mean EDSS 6.18 vs 5.28, p < 0.001); 
19.4% reported both. Most patients (59.3%) had to com-
pletely stop physical therapy during lockdown, and many 
patients (47.1%) completely ceased physical exercise. All 
patients found their movements outside home severely 
restricted: the lockdown regulations stated that all unnec-
essary outdoor activities were banned. A weight increase 
during lockdown was observed in 28.3% of patients 
(mean + 4.5 kg ± 2.7), while 9.1% showed a weight decrease.

In the 6 months after lockdown, only 42.6% of patients 
resumed physical exercise (among those who already 
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practiced regular exercise before lockdown), and only 
63.2% could resume physical therapy, as outpatient ser-
vices mostly remained closed.

COVID-19 infection was reported in 8/225 patients, with 
need of hospitalization only for 3 patients. No patient died 
of COVID-19.

Discussion

During the COVID-19 pandemic, several public health 
measures, colloquially known as lockdown, were imple-
mented in many countries worldwide; these included stay-
at-home orders, social distancing, self-quarantine, and cur-
fews. There are concerns that the lockdown measures have 
encouraged a shift toward a more physically inactive lifestyle 
[5]. Studies have reported a decrease in physical activity 
and an increase in sedentary behaviors during lockdown [5]. 
Adverse mental health consequences of the lockdown have 
also been reported in several studies [6].

pMS patients are a vulnerable population at high risk of 
disability worsening. Regular physical exercise can improve 
endurance and muscle mass/strength, helping to compensate 
for the effects of neurological disability [7, 8]. Fatigue is 
a common symptom in pMS; several studies suggest that 
regular exercise in MS patients can improve walking and 
balance, improve fatigue, and improve quality of life [7, 8]. 
Physical therapy interventions can improve spasticity, joint 
pain/stiffness, and mobility [9]. In our cohort, a decrease in 
physical activity and increase in sedentary behaviors was 
very common in pMS patients during lockdown, and also 
in the following months, possibly contributing to increased 
perceived and observed disability.

pMS patients are also a population with high preva-
lence of depressive disorders, and potentially at higher risk 
to experience adverse mental health consequences during 
lockdown. Previous studies have explored the psycho-social 
consequences of COVID-19 lockdown on the broad popula-
tion of MS patients, highlighting the increase of stress and 
anxiety [10–13].

Several studies have shown a negative effect of lock-
down on eating habits, with an increase in food consump-
tion and reduction in physical activity with a consequent 
increase in weight [5, 14, 15]. Overweight in pMS patients 
can adversely impact neurological disability and fatigue. 
This study has several limitations, being a collection of 
data on outcomes on a pMS cohort after a dramatic and 
unforeseen event such as the COVID-19 lockdown, and not 
a pre-planned prospective study assessing patients over a 
predetermined time period. As such, it was mainly based on 
self-reported outcomes and did not employ structured scales 
except for the EDSS.

In conclusion, worsening of neurological disability, 
worsening of fatigue and depression, and weight gain were 
observed in a sizable proportion of pMS patients during 
COVID-19 lockdown, along with a shift to a more inactive 
lifestyle and difficulty to continue regular physical therapy. 
These results highlight the adverse impact, on pMS patients, 
of the public health measures implemented for the contain-
ment of the pandemic.
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