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A B S T R A C T   

Background: COVID-19 pandemic has affected people with multiple sclerosis (PwMS) on various levels. Pandemic 
lockdown influenced the access to typical measures of physical activity such as out-door training or gym 
exercises. 
Methods: We performed a survey assessing physical activity during pandemic lockdown among PwMS treated in 
our MS center. The questionnaire encompassed questions regarding physical activity before and during lock-
down, including the employment of online technologies. 
Results: The survey was completed by 262 PwMS. Physical activity before lockdown was declared by 74.4% of 
PwMS, regular exercises were declared by 30.9% of participants. Among physically active PwMS 50.5% limited 
their physical activity during the COVID-19 lockdown. The decrease in physical activity was reported more 
frequently by PwMS with higher levels of disability, particularly declaring regular exercises before lockdown. In 
the opinion of 39,7% of PwMS online training could replace standard exercises, however only 19,9% of PwMS 
were actively looking for online training during the lockdown. The interest in online exercise was greatest in the 
group ≤30 years of age and EDSS ≤2. Synchronous exercises were the preferred online training, particularly 
among PwMS with EDSS≥4. 
Conclusion: Our findings indicate a need for systematic educational and organizational measures, promoting 
physical activity among PwMS and acknowledging pandemic conditions.   

1. Introduction 

Multiple sclerosis (MS) is a chronic autoimmune disease of central 
nervous system (CNS) affecting young and middle aged people all 
around the world. Poland is a high prevalence region of MS (Kapica--
Topczewska et al., 2018). Coronavirus disease (COVID-19) pandemic 
quarantine limited access to health care, rehabilitation and physical 
activity outside the home for many patients. 

Clinical efficacy of physical activity and rehabilitation has been 
increasingly well documented in MS (Centonze et al., 2020). Numerous 
functional parameters, important for the everyday living, were shown to 
be positively influenced by physical exercises in MS patients, including: 
muscular fitness, ambulatory performance, balance, spasticity, cardio-
vascular fitness (Platta et al., 2016; Barclay et al., 2019; Yazgan et al., 
2019). Also pain, mood disorders, fatigue and cognitive functions can be 
improved by physical exercises in MS patients (Barclay et al., 2019; 

Yazgan et al., 2019; Ozkul et al., 2020; Demaneuf et al., 2019). In 
general, multiple reports indicate that physical activity exerts beneficial 
effects on quality of life of people with MS (PwMS) (Centonze et al., 
2020; Barclay et al., 2019; Yazgan et al., 2019). The biological mecha-
nisms underlying the effects of physical activity have been investigated 
in experimental models of MS as well as in clinical settings. The influ-
ence on numerous processes in the CNS have been suggested, including 
demyelination, remyelination, neuroprotective activity and axonal 
regeneration as well as modulation of immune regulatory and metabolic 
mechanisms (Afzal et al., 2020; Di Liegro et al., 2019; Guo et al., 2020; 
Kjølhede et al., 2018). 

Despite the evidence of the safety and beneficial effects of physical 
activity on many clinical aspects of the disease, PwMS are less active 
than the healthy controls (Kinnett-Hopkins et al., 2017). Currently, it 
can be assumed that the quarantine enforced by the governmental reg-
ulations could exacerbate this undesirable situation. 
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Recent recommendations for physical activity of PwMS include 
different exercise strategies, depending on the degree of disability (Kalb 
et al., 2020; Casey et al., 2018). These recommendations include many 
different forms of physical activity dedicated to MS patients, such as 
aerobic activity (e.g., walking, rowing, jogging, aquatic activities), 
resistance training (e.g., free weights, resistance bands) and neuromotor 
training (e.g. exercises focusing on balance, coordination, gait) (Mostert 
and Kesselring, 2002; Kierkegaard et al., 2016). Recently, wide range of 
innovative systems delivering rehabilitation outside of a hospital and 
home have been evaluated. Several systematic reviews indicated that 
telerehabilitation was effective for patients with many musculoskeletal 
(Cottrell et al., 2017) and neurological conditions including MS (Yer-
oushalmi et al., 2019). It was concluded that technology based distance 
physical rehabilitation interventions including internet training increase 
physical activity of patients with MS (Rintala et al., 2018) and improve 
motor symptoms (Di Tella et al., 2020; Dlugonski et al., 2012). Partici-
pants of online synchronous (real-time) and asynchronous trainings 
reported a high acceptance and satisfaction, however lower compliance 
(Tallner et al., 2012). 

The COVID-19 pandemic has impacted all aspects of health care 
delivery. Beginning on March 24, 2020 to the end of May 2020 in-
habitants of Poland were not allowed to leave home unless necessary. 
The gyms, swim pools, outdoor playing areas as well as rehabilitation 
clinics were closed. Ten weeks of lockdown restriction, due to COVID-19 
pandemic, forced some PwMS to looking for new space and type of 
physical activity. In our study, we analyzed the impact of pandemic 
lockdown on physical activity of PwMS including their opinions and 
behavior concerning the use of internet tools in their daily physical 
activity under the completely new and unexpected conditions of 
lockdown. 

2. Materials and methods 

2.1. Participants and procedures 

Participants with relapsing-remitting MS (RRMS) diagnosed ac-
cording to McDonald criteria 2010 were recruited among the patients 
treated with disease modifying therapy (DMT) in MS center in Depart-
ment of Neurology Medical University of Lodz, one of the largest MS 
centers in Poland, following over 700 PwMS across the country. The 
physical activity questionnaire was collected after 10 weeks of country 
lockdown due to COVID-19 pandemic. All the patients coming to the 
Neurology Outpatient Clinic for their routine visits associated with MS 
therapy program in the period from June to August 2020 were asked to 
complete the questionnaire. The survey questionnaire was anonymous 
and participation was voluntary. Ethical review and approval were 
waived for this study. All the patients participating in the study declared 
unlimited access to Internet. All the patients recruited into the study 
were neurologically stable during the past 3 months. Participants were 
divided according to age and Expanded Disability Status Scale score 
(EDSS) for more detailed analysis. 

The physical activity questionnaire was designed for this study and 
consisted of eight questions :  

1 Before the pandemic lockdown, did you do any physical activity?  
2 Please mark the type of activity: running; cycling; gym; Nordic 

walking; yoga/gymnastics; others. 
3 Before the pandemic lockdown, did you participate in the rehabili-

tation due to disability associated with MS ? 
4 Before the pandemic lockdown, did you participate in the rehabili-

tation / physical activity online? Was the training conducted in real 
time?  

5 Did the pandemic lockdown limited your physical activity?  
6 Did you look for online training during the pandemic lockdown?  
7 In your opinion, could online training replace the traditional 

training?  

8 Would you prefer training at home with the use of the internet in the 
form of: recorded exercises or real time contact with the trainer? 

Regular physical activity was defined as training at least three times 
a week. Analyses were performed with Statistica 13, Statsoft (Cracow, 
Poland). Data are expressed as absolute scores and percentage distri-
bution, based on the total responses. The questionnaires did not contain 
missing values. 

3. Results 

3.1. Study population 

Participants ranged in age from 18 to 67 years; the mean age of the 
MS patients was 42,5 years (SD=11,8). In regard to gender identity, 191 
(72,9%) were women and 71 (27,1%) were men. Mean disease duration 
was 10,41 years (SD=7,51) and mean EDSS score was 2,58 (SD=1,5). 
9,2% of patients had comorbidities, the most common was hypertension 
(25% of all comorbidities). See Table 1 for demographic data. 

3.2. Physical activity of PwMs before COVID-19 pandemic lockdown in 
Poland 

Two hundred sixty two (262) PwMS filled out the questionnaire 
during their routine visits in the MS center. 74.4% of surveyed PwMS 
declared physical activity before the lockdown, whereas regular exer-
cises, defined as training at least three times a week, were declared by 
30.9% of participants (Fig. 1). The youngest patients (up to 30 years of 
age) were the most physically active. According to the survey, exercises 
were performed before the start of the pandemic lockdown by 93% of 
patients in this age group. Also the regular physical activity was the most 
frequent among the youngest MS patients, however it was declared only 
by 41.9% of participants in this age group (as compared to 27.3% and 
31.3% in groups 31–50 years and ≥ 51 years, respectively). The lowest 
physical activity was observed in patients older than 50 years (59.7%) 
and in the group with the level of physical disability described as 
EDSS≥4 (64.1%). 

Independently of age, the most popular form of physical activity was 
cycling (62.6% of PwMS). Notably, younger PwMS were more likely to 
choose exercises at the gym (76.7% of patients ≤30 years). Nordic 
walking was preferred form of physical activity in the groups with more 
advanced physical disability (EDSS≥4) and age (≥51 years) – 34% and 
22.3%, respectively (Fig. 2). 

Only 9.5% of total PwMS participated in physical activity online 
before the COVID-19 pandemic. Among them usage of real time (syn-
chronous) form of online exercises was declared by small proportion of 
participants (1.9% of the whole group). In the youngest group of pa-
tients (≤30 years) participation in the online training was the highest 
and reached 20.9% before lockdown. 

Table 1 
Study population demographics.  

Total number of patients N = 262 

Age (years), mean (SD); median 42,5 (11,8); 43 
Female/ Male ratio 191/71 
Disease duration (years), mean (SD); median 10,41 (7,51); 10 
EDSS, mean (SD); median 2,74 (3,01); 2,5 
Age ≤30 44 (16,8%) 
Age 31–50 151 (57,5%) 
Age ≥51 67 (25,8%) 
EDSS 0–2 117 (44,7%) 
EDSS 2.5–3.5 84 (32,0%) 
EDSS ≥4 61 (23,3%) 

SD – standard deviation. 
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3.3. Impact of lockdown restrictions on physical activity of PwMs 

According to our survey 44.7% of the whole group of PwMS, 50.5% 
of physically active PwMS and 54.2% of PwMS performing regular ex-
ercises limited their physical activity during the COVID-19 lockdown. 
The influence of pandemic restriction on physical activity was similar in 
particular age groups. However, the negative effects were more pro-
nounced in patients with higher levels of disability, particularly among 
PwMS declaring regular exercises (Fig. 3). 

3.4. The role of online training during the COVID-19 lockdown 

Nearly one fifth (19.9%) of PwMS answered that they were looking 
for training online during the lockdown. The active interest in online 
exercise was greatest in the group ≤30 years of age (32.6%) and with 
EDSS ≤2 (28%). Importantly, in the opinion of 39.7% of PwMS online 
training could replace standard exercises. This opinion was the most 
popular among the youngest patients with MS (53.4%). Synchronous 
online exercises were preferred by more participants of the survey than 
the asynchronous online training (53.8% vs. 31.7%, respectively). The 
difference was particularly pronounced in the group of MS patients with 
neurological disability defined as EDSS≥4. 64.2% of these patients 
chose synchronous training, whereas 18.9% preferred asynchronous 
training (Table 2). 

4. Discussion 

In our study we analyzed the self-reported physical activity of PwMS 
before and during the social restrictions introduced in Poland due to the 
COVID-19 pandemic. Significant proportion of PwMS (74.4%) declared 
physical activity in general before the pandemic. However, less than one 
third of the group admitted performing the exercises regularly, at least 
three times a week. The questionnaire used in our study does not allow 
for the detailed quantitative analysis of the level of physical activity. 
Nevertheless, we believe that our data stay in line with earlier findings 
including a study demonstrating that the rate of physical activity was 
insufficient in almost 60% of a group of over 1500 PwMS (Motl et al., 
2015). 

Moreover, the results of our study indicate that half of the physically 
active PwMS reduced their physical activity under the COVID-19 lock-
down conditions. This observation is analogous to the results published 
most recently by Kalron and colleagues (Kalron et al., 2021). Based on 
the online survey filled out by 120 Israeli PwMS, the authors demon-
strated that ca. 50% of responders ceased or decreased their physical 
activity during the COVID-19 pandemic (Kalron et al., 2021). Impor-
tantly, the mean age in this PwMS group was very close to our patients. 

Due to the lack of EDSS data in the Israeli group the direct comparison of 
neurological status is not possible. However, the high proportion of 
patients who did not use any walking assistance, suggests also similar 
level of disability to our population. Since as yet there are no other 
publications on this topic, these similarities seem to strengthen mutually 
the importance of the results presented in both reports. 

In our study the self-reported physical activity was the lowest among 
the oldest patients and patients with the highest level of neurological 
disability (≥50 years and EDSS≥4, respectively). Interestingly, the most 
prominent influence of pandemic restrictions was observed on regular 
physical exercises in the group of patients with EDSS≥4. Most probably, 
this observation can be at least partially related to the structure of 
declared physical activity. Nordic walking was preferred form of exer-
cise in the group with EDSS≥4 and exactly this form of activity was 
particularly hampered by the enforced lockdown conditions. The 
decrease in physical activity may be also associated with broad psy-
chological effects of COVID-19 pandemic, including increase in anxiety, 
depression and fatigue levels, which have been demonstrated in various 
populations of PwMS (Naser Moghadasi, 2020; Costabile et al., 2021; 
Motolese et al., 2020). In the recent study analyzing the relationship 
between mental distress, disability and coping strategies under 
COVID-19 lockdown in Italy, the authors found that 70% of PwMS 
perceived higher risk of SARS-COV-2 infection than general population 
(Costabile et al., 2021). In the context of our observations it is worth to 
indicate, that the mental distress in MS may be additionally potentiated 
by dysfunctional coping, especially in patients with significant mental 
and physical disability (Costabile et al., 2021; Holland et al., 2019). 
Additionally, the newly published post-hoc analysis of the data obtained 
in the aforementioned Italian group demonstrates, that physical exercise 
may protect from the detrimental effects of disability on mental health 
of PwMS (Carotenuto et al., 2021). 

The negative change in physical activity behavior reported by the 
significant proportion of PwMS in our group might potentially bear 
important clinical consequences. As described earlier, physical exercise 
is associated with multiple beneficial effects in MS (Centonze et al., 
2020; Yazgan et al., 2019; Ozkul et al., 2020; Demaneuf et al., 2019). 
The recently published meta-analysis of studies evaluating the role of 
different kinds of non-pharmacological interventions in the symptom-
atic treatment of MS patients, showed that physical exercise had the 
greatest influence, improving fatigue, function, and balance (Byrnes and 
Whillier, 2019). A potential involvement of exercises in the control and 
modulation of disease activity have been also discussed (Pilutti et al., 
2014; Dalgas et al., 2019), including MRI outcomes (Kjølhede et al., 
2018). Most importantly however, discontinuation of physical activity 
seems to be associated with a return to pre-intervention functional status 
(Charron et al., 2018). Additionally, it has been postulated that adjuvant 

Fig. 1. Physical activity of PwMS before COVID-19 pandemic lockdown according to age and EDSS status. 74.4% of MS patients declared performing physical 
activity; 30.9% of MS patients declared regular exercises before lockdown. PwMS up to 30 years of age were the most active (93% of patients declared physical 
activity), the lowest physical activity was declared by patients over 51 years of age (59.7%) and in the group with EDSS ≥4 (64.1%). 
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Fig. 2. Structure of physical activity of PwMS before the COVID-19 pandemic lockdown. (a) The types of preferred physical activity declared in the whole group of 
surveyed PwMS. (b) Preferred physical activity according to age. (c) Preferred physical activity according to the level of neurological disability as measured by EDSS. 

Fig. 3. The impact of the COVID-19 lockdown restrictions on PwMS physical activity; according to PwMS age and EDSS score.  
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therapeutic role of physical exercises in MS may be subjected to similar 
“window of opportunity” as pharmacological treatment (Rie-
menschneider et al., 2018). This fact seems to be of particular meaning 
in the planning of MS patients care in the era of pandemic restrictions, 
when any constrictions of physical activity may be potentially associ-
ated with long lasting consequences. Of great importance in the afore-
mentioned context are the recently published results of the study 
assessing the impact of COVID-19 home confinement on physical and 
psychological characteristics of PwMS (Andreu-Caravaca et al., 2021). 
The analysis revealed a worsening in functional capacity as well as a 
lower physical self-perception and a greater anxiety state in group of 17 
PwMS after 2 months of home confinement (Andreu-Caravaca et al., 
2021). One of the possible solutions in this situation is the employment 
of tele-rehabilitation techniques, especially programs that have been 
developed specifically for PwMS (Centonze et al., 2020; Dlugonski et al., 
2011). In our study nearly 40% of responders expressed positive opinion 
regarding online training as a replacement for traditional exercises. 
However, the percentage of patients, who in fact looked for this kind of 
physical activity during pandemic restrictions, was much lower. The 
active search for online tele-rehabilitation was declared more frequently 
in patients younger and with lower disability levels. The level of interest 
in receiving telerehabilitation by Belgian PwMS reported recently by 
Remy and colleagues was ca. 50% higher than in our group (Remy et al., 
2020). Although the mean age and EDSS score of PwMS in our study 
were similar to the Belgian group, there are multiple other factors not 
included in our analysis which could be potentially responsible for this 
discrepancy. Possible differences include: available telecommunication 
technologies (even among PwMS declaring an access to Internet), edu-
cation and employment status, other socioeconomic factors as well as 
intensity of mood disorders and cognitive disability. Importantly, in 
accordance with our observations, PwMS with higher level of disability 
in the Belgian group were less likely to be interested in a program of 
physical exercises provided via online technologies (Remy et al., 2020). 
The lower interest in online training in the case of older and more 
physically disabled PwMS may reflect an existence of more pronounced 
deficits in social engagement in this group of patients. In agreement with 
this assumption, synchronous online exercises, offering a live contact 
with the trainer, were clearly more popular among PwMS in our study, 
and this preference was particularly manifested in patients with the 
highest neurological disability (EDSS≥4). Similarly, social advantages 
may account also for the preference of “Nordic walking” declared in our 
study by PwMS with more advanced physical disability and age. Another 
explanation for the age- and neurological disability- dependent level of 
interest in online training among PwMS may be the difference in the 
awareness of such solutions and/or differences in general abilities to use 
electronic devices. 

Our results are based on the survey filled out by RRMS patients 
treated in a single academic center, thus it is impossible to extrapolate 
the findings on the whole population of Polish PwMS. This limitation is 
of particular importance in the case of patients without DMT, patients 
with progressive forms of MS as well as older PwMS with multiple 
comorbidities. Although the survey was performed relatively shortly 
after the COVID-19 lockdown and the questionnaire was filled out 
anonymously, the influence of the recall bias and social desirability bias 
have to be also acknowledged during interpretation of the presented 

findings. However, we believe that the relatively large and homogenous 
cohort of efficiently treated, clinically stable RRMS patients allow us to 
regard the observations as significant for the understanding of the in-
fluence of pandemic conditions on PwMS and also other groups of pa-
tients with chronic diseases. 

5. Conclusions 

The results of our study demonstrate a negative influence of 
pandemic restrictions on the physical activity of PwMS. Importantly, a 
greater interest in online training was observed among PwMS under 
lockdown conditions, although the real engagement in online exercises 
increased to lesser extent. These observations deserve to be further 
investigated in more detailed analyses performed on bigger populations 
of PwMS and patients with other chronic neurological diseases. How-
ever, already at this point, our findings indicate an urgent need for 
systematic educational and organizational measures, promoting phys-
ical activity among PwMS. 
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