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Abstract

Objective: The mandatory restrictions during the Coronavirus disease-2019 (COVID-19) pandemic in regular physical activity and exercise affected 
the daily life of millions of people. Changes due to the COVID-19 outbreak in persons with multiple sclerosis (pwMS) are unknown. Therefore, this 
study aimed to examine the effects of the COVID-19 outbreak on physical activity level, depression, and anxiety in pwMS.

Materials and Methods: A total of 263 pwMS were assessed in the prospective follow-up study. Study participants in the last year were contacted 
by phone (from May 5 to June 5, 2020) depending on previous assessment dates, wherein 201 (154 female, 47 male) were reached during the 
pandemic. MS demographic and clinical characteristics were handled from the last routine examination in March 2019 to March 2020. Physical 
activity, anxiety, and depression information before the COVID-19 pandemic were also obtained from the assessment within the same day.

Results: The physical activity assessed using the godin leisure-time exercise questionnaire (GLTEQ) improved during the pandemic (p=0.018). 
Anxiety and depression levels significantly decreased during the pandemic (p<0.001). Significant correlations were found between the GLTEQ 
and anxiety and depression subscores in the hospital anxiety and depression scale (r=-0.149, r=-0.161, p<0.05, respectively) during the pandemic. 
However, a correlation was not found between these variables before the pandemic (p>0.05).

Conclusion: This study provides some evidence about the pandemic effects on physical activity level, depression, and anxiety in pwMS. The 
precaution taken to control the pandemic was already covered for three months; however, anxiety, depression, and inactivity behavior, which were 
also prevalent before COVID-19, was reduced.
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Introduction

The Coronavirus disease-2019 (COVID-19) outbreak is the most 
severe pneumonia outbreak to date. At the end of 2019, a 
new coronavirus, known as severe acute respiratory syndrome 
coronavirus 2, suddenly appeared in Wuhan, China. The World 
Health Organization declared an internationally concerned 
public health emergency on January 31, 2020. As of April 16, 
2020, COVID-19 spread worldwide and caused >2 million cases 

and >137,000 deaths (1). In Turkey, the first case was confirmed 
on March 9, 2020, and the first death on March 17, 2020 (2).

Wang et al. (3) evaluated 1,210 participants for the effect of 
the COVID-19 pandemic on their psychological situation, 
which revealed that 53.8% of participants had moderate to 
severe psychological effects during the pandemic. Another 
study revealed that anxiety and stress disorder rates of 
healthcare professionals of a hospital in China were 23% and 
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27%, respectively (4). The neuropsychiatric effects of the viral 
pandemic were previously shown on the general population; 
however, its effects on persons with multiple sclerosis (pwMS) 
are unclear.

Neuropsychiatric involvement is one of the most common 
symptoms in pwMS. Anxiety and depression were reported in 
57% and 40% of patients, respectively. These are above the rates 
according to the general population (5,6). Therefore, they are 
more vulnerable to the neuropsychiatric effects of the COVID-19 
pandemic. Patel et al. (7) showed that depression and anxiety 
levels affect the quality of life, fatigue level and disability scores, 
and disease progression. Just like other society members, pwMS 
are affected by the emotional distress and health anxiety caused 
by the COVID-19 outbreak. However, pwMS follow incompatible 
coping strategies that made them more sensitive to the harmful 
neuropsychiatric effects of the outbreak (8). Most pwMS receive 
immunosuppressive or immunomodulatory therapy. Patients 
taking immunosuppressive agents theoretically have an 
increased risk of being affected by viral pandemics, with a higher 
health anxiety level. Moreover, pwMS have difficulty accessing 
group and cognitive and physical rehabilitation therapies that 
hypothetically contribute to stress and anxiety (9).

Physical activity is defined as any physical movement resulting 
from skeletal muscle contraction, including exercise, sports, 
professional work, transportation, and housework, which results 
in increased energy consumption above the resting levels 
(>1.6 MET) (10). Physical activity is highly recommended in 
pwMS. Evidence shows that physical activity improves walking 
performance, balance, cognitive state, fatigue, depression, 
and quality of life in pwMS (11). However, low physical activity 
and exercise levels and high levels of sedentary behavior were 
reportedly common in pwMS (12).

Public health officials recommended reducing travel and stay 
at home as a primary means of limiting human exposure to 
the virus due to the ongoing COVID-19 outbreak. Mandatory 
restrictions in regular physical activity and exercise participation 
affected the daily life of millions of people. Changes due to 
COVID-19 outbreak in pwMS, whose anxiety and depression 
level is higher than the general population, but with low 
physical activity and exercise levels, are unknown. Therefore, this 
study aimed to examine the effects of the COVID-19 outbreak 
on physical activity level, depression, and anxiety in pwMS.

Materials and Methods

Participants and Procedures

This study was implemented in the MS Center of Dokuz Eylul 
University Hospital, Izmir, Turkey. The research protocol was 
approved by the Turkish Ministry of Health and Dokuz Eylul 
University Ethics Committee (code: 2020/15-32). Written 
consent was obtained from all participants for data before the 

pandemic and verbal consent before the evaluation during the 
pandemic.

This study used the physical activity, anxiety, and depression 
data of the ongoing project entitled, “Follow-up of physical, 
psychosocial, and cognitive influences in persons with multiple 
sclerosis: A prospective cohort study,” as baseline data. This 
project conducted physical, cognitive, and psychosocial 
assessments by physiotherapists, psychologists, MS nurses at 
6-month intervals, in addition to routine clinical examination 
by a senior MS neurologist. Moreover, the questionnaires were 
filled by the patients. Study participants in the last year were 
contacted by phone (from May 5 to June 5, 2020) depending on 
previous assessment dates. The starting day was approximately 
8 weeks after the date the Government of Turkey decided to 
administratively allow those with chronic illnesses and close 
the schools (March 16, 2020). While many government agency 
employees did not go to work, private-sector workers or health 
personnel continued to work at limited hours, except for curfew 
days. In Turkey, curfew was implemented for 8 days in April and 
15 days in May.

The eligibility criteria were as follows: definite MS diagnosis 
according to the recent diagnostic criteria (13) and age between 
18 and 70 years. Exclusion criteria included the following: Having 
a relapse within 30 days, an additional diagnosis of neurological 
disease other than MS, having any severe cognitive disorder 
hindering the test instructions, and communication problems.

Outcome Easures

The MS demographic and clinical characteristics, including 
gender, age, marital and employment status, disease duration, 
disease course, and expanded disability status scale (EDSS), 
were handled from the last routine examination from March 
2019 to March 2020. Physical activity, anxiety, and depression 
information before the COVID-19 pandemic were also obtained 
from the assessment within the same day.

Physical Activity Assessment

Godin leisure-time exercise questionnaire (GLTEQ) was applied 
for physical activity evaluation. GLTEQ is a very common 
and validated questionnaire in MS researches (13,14), which 
includes three items regarding the number of bouts of 
strenuous, moderate, and mild physical activity lasting for 
>15 min in a typical week. The total score is calculated using 
the following formula: (frequency of mild ×3) + (frequency of 
moderate × 5) + (frequency of strenuous × 9). Scores of 24 and 
above mean sufficiently active, 23-14 is moderately active, and 
13 and below are insufficiently active (15).

Anxiety and Depression

Anxiety and depression were evaluated using the Turkish 
version of the hospital anxiety and depression scale (HADS) 
(16), which is a reliable and validated self-reported scale in MS 
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(17) that includes 14 items, 7 of which evaluate anxiety and 7 
assess depression. Both subscales are separately calculated 
by summating the 7 items, and higher scores indicate more 
significant anxiety and depression level. Eight points or 
above for subscales indicate clinically significant anxiety and 
depression in MS (17).

Statistical Analysis

International Business Machines Corporation® Statistical 
Package for the Social Science® Statistics for Windows (Version 
25.0. Armonk, NY: IBM Corp.) was used for statistical analysis. The 
normality distribution of the data was checked with the Shapiro-
Wilk test, investigating the histograms and plots. Descriptive 
analysis (mean, median, standard deviation, range, percentages, 
and numbers) was performed for each baseline characteristic, 
including sex, age, disease course, disease duration, and EDSS 
score. The Wilcoxon signed-rank test was used to compare the 
scores before and during the COVID-19 pandemic, and effect 
sizes were calculated using Cohen’s d. Effect sizes of 0.2, 0.5, 
and 0.8 describe small, medium, and large effects, respectively 
(18). Bivariate correlation analysis was performed to investigate 
the relationship between physical activity and depression and 
anxiety using the Spearman rank-order correlation. The level of 
significance was set as p≤0.05.

Results

By March 2020, 263 pwMS were assessed in the prospective 
follow-up study, wherein 201 (154 female, 47 male) were 
reached by phone during the pandemic. Sixty-two patients 
were excluded from the study, either because they were 
unreachable by phone (n=55) or they did not want to answer 
the questions on the phone (n=7). The mean EDSS of the study 
participants was 1.09±1.34 (range between 0 and 7) (Table 1). 
None of them was positive for COVID-19.

Before and during the pandemic values were analyzed, which 

revealed that the physical activity assessed by GLTEQ improved 
during the pandemic (p=0.018). Anxiety and depression levels 
statistically significantly decreased during the pandemic 
(p<0.001) (Table 2).

Assessments before the pandemic revealed 158 insufficiently 
active pwMS, whereas 142 pwMS were inactive during the 
pandemic. Forty-two pwMS, without regular exercise habits 
before the pandemic, started to exercise regularly during the 
pandemic. Twenty participants who regularly exercise before 
the pandemic, stopped exercising during the pandemic 
(Figure 1). Clinically significant depression before the pandemic 
according to the 8-point threshold of HADS was observed in 
58 pwMS; however, this number dropped to 36 during the 
pandemic. The number of patients with anxiety decreased from 
84 to 48 (Figure 2).

As shown in Table 3, significant correlations were found between 
the GLTEQ and anxiety and depression subscores of HADS 
(r=-0.149, -0.161, p<0.05; respectively) during the pandemic. 
However, the correlation between these variables before the 
pandemic was statistically non-significant (p>0.05).

Discussion

This study compared physical activity, anxiety, and depression 
levels of pwMS before and during the pandemic. Results 
revealed anxiety in 23.88% of participants, whereas 17.91% 
had depression during the pandemic. In addition, 29.35% of 
participants were active during the pandemic.

Recent systematic reviews and meta-analyses reported that 
the rates of anxiety and depression in pwMS were 31% and 
22%, respectively (19). Furthermore, Chiaravalloti et al. (20) 
assessed 131 pwMS regarding anxiety and depression levels 
and compared the data collected before the pandemic. They 
reported no changes in terms of anxiety level and a slightly 
increased depression level during the pandemic according to 
the pre-pandemic period. Our study revealed an anxiety rate of 
42% and depression of 29% in the pre-pandemic period. These 
rates significantly decreased after the COVID-19 pandemic, 
which depended on two factors. First, immediately after the 
beginning of the outbreak, a comprehensive information letter 
was published about the potential effects of the COVID-19 
pandemic on pwMS. The letter contained detailed information 
made by the MS clinic of Dokuz Eylul University, where patients 
were followed up, which was spread to a broad audience by the 
MS Research Association, with close cooperation via its web page 
and social media pages. The information letter published by the 
center, where the people are followed, effectively reduced the 
increased anxiety and depression due to incorrect information 
circulating in the society. Second, the increased physical activity 
levels positively affected the psychological state. Costabile 
et al. (21) showed that exercise plays a crucial role during the 
pandemic to overcome mental distress, improve active lifestyle, 

Table 1. Demographic and clinical characteristics of 
participants

Mean (SD)

Age (years) 35.54±10.12

Gender, n (%)

Female 154 (76.6%)

Male 47 (23.4%)

Disease course, n (%)

Relapsing-remitting MS 198 (98.5%)

Secondary progressive MS 2 (1%)

Primary progressive MS 1 (0.5%)

EDSS 1.09±1.34

Disease duration (years) 7.08±7.13

EDSS: Expanded disability status scale, MS: Multiple sclerosis, SD: Standard 
deviation
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increase positive emotions, and decrease negative feelings, 
such as depression and anxiety. More recently, a systematic 
review investigating the effects of exercise on depression 
and anxiety showed a significantly negative correlation of 
changes from moderate to large (22). Furthermore, Kandola 
et al. (23) provided extensive information about the relation 
between physical activity and psychological state. In addition, 
they point out information gaps concerning intensity and 
pathophysiological mechanisms of physical activity. Similarly, a 

weak negative relationship was found between depression and 
anxiety and physical activity levels during the pandemic in our 
study. However, a relationship was not found between physical 
activity and anxiety and depression before the pandemic since the 
psychological state of people is affected by more factors related 
to daily life before the pandemic. Contrarily, health-related factors 
affected the psychological state more during the pandemic. In 
addition, the intensity of physical activity is not enough to reduce 
anxiety and depression levels before the pandemic.

The effects of physical activity on fatigue, strength, balance, 
quality of life, and mobility were shown in pwMS; however, they 
have less physical activity level versus the general population 
(24). The present study revealed that 71.14% of participants 
were inactive in the pre-pandemic period, whereas 70.65% 
were inactive during the pandemic. However, the physical 
activity level in pwMS increased according to GLTEQ during the 
pandemic. While 42 patients started to exercise, 20 patients gave 
up exercise habits during the pandemic. Despite the precaution 
and physical restrictions, some of the pwMS continued their 
physical activities by changing the form of activity due to the 
permanent acquisition of physical activity behavior.

Study Limitations

Our study has several limitations. First, the type of exercise was 
not reported. Patients reported that indoor activities replaced 
outdoor activities due to quarantine restrictions. The physical 
activity levels were not objectively measured due to pandemic 
conditions. In addition to the physical activity level, sitting 
time could also be questioned. However, it was not included 
because a comparison could not be made since our previous 
evaluations did not include a sitting time assessment. Lastly, 
life situation-related questions, such as working status, were 
not included. The strength of this study is the awareness of the 
anxiety, depression, and physical activity levels of our patients 
just before the pandemic, which enables us to see the effects of 
the pandemic on the same patients.
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Figure 1. Physical activity rates of participants before and during 
the pandemic

Figure 2. Depression and anxiety rates before and during the 
pandemic
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Table 2. Results of physical activity and depression-anxiety before and after COVID-19 pandemic

Pre-pandemic During pandemic p Cohen’s d
GLTEQ 0 (0-9) 0 (0-15) 0.018* 1.26

HADS-anxiety 7 (4-10) 3 (1-7) <0.001* 0.83

HADS-depression 4 (2-8) 2 (1-5) <0.001* 0.32

Wilcoxon signed-rank test, Values are presented as median (Q1-Q3), *Statistically significant (p≤0.05), GLTEQ: Godin leisure-time exercise questionnaire, HADS: 
Hospital anxiety and depression scale, COVID-19: Coronavirus disease-2019

Table 3. Spearman’s correlation coefficients between the GLTEQ and HADS-anxiety and depression 

Pre-pandemic During pandemic

HADS-anxiety HADS-depression HADS-anxiety HADS-depression

GLTEQ
r=-0.037
p=0.6

r=-0.064
p=0.365

r=-0.149*
p=0.035

r=-0.161*
p=0.023

Spearman rank-order correlation, *Statistically significant (p≤0.05), GLTEQ: Godin leisure-time exercise questionnaire, HADS: Hospital anxiety and depression scale
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This study provides some evidence about the effect of the 
pandemic on anxiety, depression, and physical activity levels 
in pwMS. The precaution taken to control the pandemic was 
already covered for three months; however, anxiety, depression, 
and inactivity behavior, which were also prevalent before 
COVID-19, was reduced. This study also includes hints that early 
and explicit information during extraordinary periods has a 
preventive effect on reactive anxiety and depression in pwMS.
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