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Abstract- The COVID-19 pandemic restrictions may have significant implications for patients with multiple 

sclerosis (MS). The objective of this study is to explore the impact of the pandemic on physical activity levels 

and health outcomes among MS patients, as well as to examine potential associations between these factors. In 

this cross-sectional study, 197 patients with confirmed MS diagnosis were included. Physical activity and health 

status were assessed using international physical activity questionnaire-long form (IPAQ-LF) and short form 

36 health survey questionnaire (SF-36) during the period of restrictions. The relationship between clinical 

characteristics, physical activity levels and health status parameters were examined. A total of 45 participants 

(22.8%) scored low, 73 (37.1%) scored moderate, and 79 (49.1%) achieved a high level of physical activity 

during the COVID-19 pandemic. We observed no significant association between total physical activity and 

any domains of SF-36 health status, except for pain. However, correlations were found between IPAQ and SF-

36 domains. Specifically, walking showed positive correlations with physical functioning, physical limitation, 

general health, and physical component summary score. Vigorous activity demonstrated a negative correlation 

with social functioning, while moderate activity displayed a positive correlation with energy levels. Despite the 

challenges of home isolation and quarantine, most of our participants managed to achieve a moderate to high 

level of physical activity, while their overall health status was found to be moderate. Additionally, significant 

correlations were identified between the domains of health status and different types of physical activity, 

particularly walking. Further studies are warranted to optimize the care and support provided to patients with 

MS. 

© 2023 Tehran University of Medical Sciences. All rights reserved.  
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Introduction 
 

The global impact of the coronavirus disease 2019 

(COVID-19) has been a significant concern, as countries 

continuously encountering the challenge posed by 

emerging variants (1). As a result, in response to the 

COVID-19 pandemic, numerous countries worldwide 

implemented rigorous preventive measures, including the 

implementation of national lockdowns and the imposition 

of social restrictions (2,3). Several studies have 
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demonstrated that the implementation of restrictions and 

self-isolation measures has led to a significant increase in 

sedentary behavior and a decline in physical activity 

participation (4). This shift in lifestyle was particularly 

observed among individuals with chronic disorders, who 

generally exhibit lower levels of physical activity (5-7). 

Notably, a systematic review and meta-analysis 

examining the impact of the COVID-19 pandemic on 

physical activity among individuals with chronic diseases 

revealed a remarkable decline in activity levels compared 

to pre-pandemic levels (8). 

Multiple sclerosis (MS) is a chronic and autoimmune 

neurological disease that causes various physical and 

psychosocial problems (9). Patients with MS often 

experience limitations in physical activity due to factors 

such as impaired mobility, fatigue, fear of falling, and 

walking difficulties. Consequently, their overall level of 

physical activity tends to be lower compared to that of 

healthy individuals. It has been shown that the intensity 

and duration of physical activity tend to reduce with 

increasing disability levels measured by expanded 

disability status scale (EDSS) in patients with MS (10). 

However, research has indicated that supervised and 

individualized physical activity programs can have a 

positive impact on the health status of MS patients 

(11,12). Although some studies showed that MS is not a 

specific risk factor for COVID-19 infection, the sedentary 

lifestyle seemed to be extended in this population during 

home isolation and restrictions due to COVID-19 

pandemic (11,13,14). In this regard, a number of studies 

have reported a decrease in physical activity levels among 

this group of patients during the pandemic (15). However, 

it is worth noting that some studies have found no specific 

change (6), which adds a level of controversy to the topic. 

Understanding the impact of these restrictions on 

physical activity levels and the potential consequences for 

individuals with chronic neurological disorders is of 

utmost importance. Developing strategies to promote and 

facilitate physical activity within the constraints of these 

restrictions can help mitigate the adverse effects on the 

overall health and well-being of this vulnerable 

population. Hence, in this study, we evaluated the level 

of physical activity of people with MS during the 

pandemic by applying international physical activity 

questionaries (IPAQ) and the health status based on the 

short form 36 health survey questionnaire (SF-36). 

Additionally, we explored the potential association 

between physical activity levels and health status 

parameters within this population. 

 

Materials and Methods 

 

Study design and participants 

In this cross-sectional study, we included 197 patients 

aged between 18 to 65 years old with a confirmed 

diagnosis of MS according to the McDonald 2017 criteria 

for MS diagnosis (16) during March and April 2021. We 

have enrolled 197 patients through a nonprobabilistic 

convenience sampling. All participants were selected 

from the multiple sclerosis research center in Sina 

Hospital, a referral center for MS in Tehran, Iran, 

affiliated with Tehran University of Medical Sciences, 

Tehran, Iran. The long format of the Persian-validated 

IPAQ (17) was used to evaluate the physical activity level 

of participants. To evaluate the health status, we used the 

Persian-validated version of the SF-36 questionnaire (18). 

The data for the study was gathered online by using 

Google forms. All participants were requested to 

participate using e-mail or WhatsApp messenger before 

sending the questionnaires. Data were collected by 

trained independent medical staff. 

 

Questionnaires 

The IPAQ questionnaire investigates physical activity 

in five separate parts: work, transportation, 

domestic/garden, leisure time, and sitting. There are 

specific questions in each domain to evaluate vigorous-

intensity, moderate-intensity, and walking activities. 

After weighting different activities by their energy 

requirement, we reported collected data for each type of 

activity in MET-minutes/week. An overall total physical 

activity MET-minutes/week score was computed by 

adding all vigorous, moderate, and walking scores. Data 

cleaning and inclusion/exclusion criteria were defined 

based on the latest IPAQ guidelines (19). 

We used the SF-36 questionnaire to evaluate the 

health status of participants. There are 36 multiple choice 

questions that score on a scale from 0 to 100. All 

questions are categorized into eight scales: physical 

functioning (10 items), role limitations due to physical 

health (4 items), role limitations due to emotional 

problems (3 items), energy/ fatigue (4 items), emotional 

well-being (5 items), social functioning (2 items), pain (2 

items), and general health (5 items) based on the RAND 

health care guidelines. The Physical Component 

Summary (PCS) and the Mental Component Summary 

(MCS) scores from the SF-36 questionnaire were 

calculated using predefined scoring algorithms. These 

scores are derived by weighting and summing responses 

to specific sets of questions within the SF-36: the PCS 

score primarily reflects responses to questions pertaining 
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to physical functioning, role physical, bodily pain, and 

general health, while the MCS score predominantly 

reflects responses to questions related to vitality, social 

functioning, role emotional, and mental health (20).  

 

Ethical considerations 

The protocol of this study corresponded to the 2013 

Helsinki declaration and was approved by the Ethics 

Committee of Tehran University of Medical Sciences 

(IR.TUMS.IKHC.REC.1400.131). Written informed 

consent was obtained from all participants before 

inclusion in the study. The people participating in the 

study were considered anonymous and all data were 

registered confidentially with no personal information. 

 

Statistical analysis 

We evaluated and scored each questionnaire based on 

published protocol. Categorical variables are presented as 

numbers (percentages), and continuous variables are 

demonstrated as mean±standard deviation and median. 

To compare physical activity and health status among 

demographic groups, we utilized the Mann-Whitney U 

and Kruskal-Wallis tests. Furthermore, we employed 

linear regression analysis to evaluate the association of 

numerical baseline variables with physical activity and 

health status. Given that the assessed parameters were 

non-parametric, we employed Spearman's Rho test to 

assess the correlation between physical activity and 

health status. All statistical analyses were performed 

using IBM Corp, released 2016 IBM SPSS Statistics for 

Windows, Version 24.0, Armonk, NY: IBM Corp. 

P≤0.05 was considered statistically significant. 

 

Results 
 

A total of 197 patients with MS participated in this 

study. Baseline characteristics of the studied population 

are presented in Table 1. The age range of the participants 

in this study was between 15 and 65 years, with a mean 

age of 36.8±9.4 years. The duration of MS diagnosis 

varied among the participants, with a mean of 8.2±6.8 

years (range: 1-49 years) and 85 (43.1%) individuals had 

a diagnosis duration of ≥8 years. In terms of the clinical 

type of the disease, the majority of patients (70.1%) had 

relapsing-remitting MS, followed by secondary 

progressive MS (25.4%), neuromyelitis optica (2.5%), 

and primary progressive MS (2.0%). The median EDSS 

score was 2.5, with an interquartile range of 1.5 to 4.5, 

while 92 (46.7%) patients had EDSS score ≥3. 

 
Table 1. Baseline characteristics of the study population 

Characteristic*  Total (n=197) 

Age  36.8±9.4 

Sex 
Female 154 (78.2%) 

Male 43 (21.8%) 

Marital status 

Single 85 (43.1%) 

Married 112 (56.9%) 

Divorced 0 

Education 

Some high school 6 (3.0%) 

Post-secondary certificate or diploma 59 (29.9%) 

Bachelor's degree 84 (42.6%) 

Master's degree 40 (20.3%) 

Professional or doctorate 8 (4.1%) 

Occupation status 
Employed 77 (39.1%) 

Unemployed 120 (60.9%) 

Type of multiple 

sclerosis 

Primary Progressive 4 (2.0%) 

Secondary Progressive 50 (25.4%) 

Relapsing Remittent 138 (70.1%) 

Neuromyelitis Optica 5 (2.5%) 

Years since diagnoses 8.2±6.8 

Years since diagnoses ≥8 years 85 (43.1%) 

EDSS 2.5 [1.5-4.5] 

EDSS ≥3 92 (46.7%) 

* Data are presented as mean±standard deviation, number (%), and median [Interquartile Range]. 

EDSS; Expanded Disability Status Scale 

 

 

The findings of the physical activity and health status 

assessments are provided in Table 2. According to the 

categorization of patients using the IPAQ protocol, 45 

participants (22.8%) scored low, 73 (37.1%) scored 

moderate, and 79 (49.1%) achieved a high level of 

physical activity during the COVID-19 pandemic. 

The relationship between clinical characteristics and 

physical activity and health status is outlined in Table 3. 

Age did not show a significant correlation with IPAQ 

domains; however, it was found to be associated with 
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physical functioning, physical limitations, pain, and 

general health in the SF-36 health status assessment. 

Marital status had a notable impact on various domains of 

physical activity and health status. Married patients 

exhibited significantly higher rates of total physical 

activity and total moderate physical activity (P=0.046 and 

P<0.001, respectively), while also having significantly 

lower scores for total walking and sitting (P=0.004 and 

P=0.008, respectively). Moreover, married patients 

demonstrated significantly lower scores in PCS score, 

physical functioning, physical limitations, and pain 

within the health status domains. In the multivariable 

regression analysis, after adjusting for age and education 

level as potential confounders, marital status remained an 

independent predictor of moderate activity (P:0.030), 

walking (P:0.032), and sitting (P:0.009) according to 

IPAQ scores. 

 
Table 2. Descriptive statistics of physical activity (MET-minutes/week) and health status of study populations 

Questionnaire Scale Items Minimum Maximum Mean±SD Median 

IPAQ 

Vigorous activity 2 0 20160 1175.8±2610.7 80.0 

Moderate activity 3 0 18600 2961.9±4153.4 1000.0 

Walk 3 0 24024 829.3±2022.4 297.0 

Total physical activity 8 0 42084 4967.0±5677.0 2922.0 

Sitting time 1 30 750 382.1±165.3 390.0 

SF-36 

Physical functioning 10 0 1000 716.2±281.9 800.0 

Role limitations due to 

physical health 
4 0 400 179.7±157.8 100.0 

Role limitations due to 

emotional problems 
3 0 300 139.1±124.7 100.0 

Energy/fatigue 4 0 400 189.3±73.2 180.0 

Emotional well being 5 0 480 276.2±100.9 280.0 

Social functioning 2 0 200 127.5±47.5 125.0 

Pain 2 0 200 130.0±51.3 130.0 

General health 5 0 500 268.1±130.5 250.0 

Physical component summary score 170 2100 1294.1±525.7 1340.0 

Mental component summary score 65 1380 732.2±285.6 690.0 

MET: Metabolic Equivalent of Task, EDSS; Expanded Disability Status Scale, SD: Standard Deviation 

 
Table 3. Association between baseline characteristics and physical activity and health status parameters. 

 

 Baseline characteristics*  

Age Sex 
Marital 

status 
Education 

Occupation 

status 

Type of 

multiple 

sclerosis 

MS 

Duration 

MS 

Duration 

≥8 years 

EDSS 
EDSS 

≥3 

IPAQ 

Vigorous 

activity 
NS NS NS NS NS NS NS 0.044 NS NS 

Moderate 

activity 
NS 0.016 <0.001 NS NS NS NS NS NS NS 

Walk NS NS 0.004 NS NS NS NS NS NS NS 

Total physical 

activity 
NS NS 0.046 NS NS NS NS NS NS NS 

Sitting NS NS 0.008 NS NS NS NS NS NS NS 

SF-36 

Physical 

functioning 
<0.001 NS 0.003 0.027 NS <0.001 <0.001 <0.001 <0.001 <0.001 

Role limitations 

due to physical 

health 

0.001 NS 0.003 0.021 NS <0.001 0.003 0.023 <0.001 <0.001 

Role limitations 

due to emotional 

problems 

NS NS NS NS NS 0.002 NS NS 0.011 0.018 

Energy/ fatigue NS NS NS NS NS 0.014 NS NS NS NS 

Emotional well 

being 
NS NS NS NS NS NS NS NS NS NS 

Social 

functioning 
NS NS NS NS NS 0.005 NS NS 0.002 0.003 

Pain 0.030 NS 0.009 0.022 NS 0.001 0.007 NS <0.001 0.002 

General health 0.001 NS NS NS NS <0.001 0.001 0.003 <0.001 <0.001 

PCS score <0.001 NS 0.002 0.024 NS <0.001 <0.001 <0.001 <0.001 <0.001 

MCS score NS NS NS NS NS 0.005 NS NS 0.029 0.047 

* Numerical variables were compared using linear regression analysis, while categorical variables were compared using the Mann-Whitney U and Kruskal-Wallis tests. 

All significant P are presented 

EDSS; Expanded Disability Status Scale, MCS: mental component summary, NS: Not Significant P, PCS: physical component summary 
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Although there was no significant association 

between MS type and physical activity scores, 

associations were observed between MS type and SF-36 

domains, including physical functioning, role limitations 

due to physical activity and emotional problems, 

energy/fatigue, social functioning, pain, and general 

health, and both PCS and MCS scores. The duration of 

MS did not show a relationship with IPAQ domains; 

however, correlations were noted between disease 

duration and physical functioning, role limitations due to 

physical activity, pain, and general health within the SF-

36 domains. 

While EDSS did not exhibit correlations with any 

IPAQ domains, it showed associations with physical 

functioning, role limitations due to physical activity and 

emotional problems, social functioning, pain, and general 

health within the health status assessment. 

The correlation between physical activity and health 

status measures is presented in Table 4. Our findings 

revealed that total physical activity did not show a 

significant association with any domains of SF-36 health 

status, except for the pain domain. Furthermore, the 

following correlations were identified between IPAQ and 

SF-36 domains. Walking demonstrated a positive 

correlation with physical functioning, physical limitation, 

and general health, and PCS score. Vigorous activity 

exhibited a negative correlation with social functioning, 

while moderate activity displayed a positive correlation 

with energy levels. 

 

 

Table 4. Spearman's Rho correlations of physical activity and health status 

Questionnaires 

IPAQ 

Vigorous 

activity 

Moderate 

activity 
Walk 

Total physical 

activity 
Sitting 

SF-

36 

Physical functioning -0.064 0.083 0.187** 0.066 -0.073 

Role limitations due to physical health -0.110 -0.026 0.159* -0.080 0.004 

Role limitations due to emotional 

problems 
-0.031 0.044 0.073 -0.011 -0.018 

Energy/fatigue -0.054 0.154* 0.082 0.124 -0.032 

Emotional well being -0.041 0.123 0.074 0.076 -0.076 

Social functioning      -0.190** 0.092 0.006 -0.024 -0.017 

Pain -0.074 -0.101 0.075 -0.160* 0.017 

General health -0.088 0.122 0.198** 0.058 -0.124 

Physical component summary score -0.079 0.065 0.214** 0.023 -0.068 

Mental component summary score -0.091 0.112 0.069 0.039 -0.028 

* Correlations with two-tailed P<0.05 

** Correlations with two-tailed P<0.01 

 

 

Discussion 
 

The aim of this study was to investigate the levels of 

physical activity and health status using the IPAQ and SF-

36 questionnaires, as well as explore potential 

associations between these variables in patients with MS 

during the COVID-19 pandemic. The demographic 

characteristics and clinical profiles of our study 

population were consistent with previous studies 

examining MS during the COVID-19 pandemic (21). Our 

findings revealed that 77.2% of the participants reported 

moderate to high levels of physical activity. In 

comparison to a study conducted in Spain that assessed 

physical activity in MS patients during the COVID-19 

pandemic using the IPAQ, our participants had higher 

scores for total physical activity, vigorous activity, and 

moderate activity. However, they reported lower levels of 

activity in the walking domain (6). Moreover, our data 

revealed elevated physical activity levels in most of the 

domains compared to other studies (13,15). In terms of 

sitting time during a week, our participants had a slightly 

lower mean time spent sitting compared to the study 

conducted by Moti et al., which examined this value 

among MS patients in the USA (22). Similarly, our 

findings showed that the sitting time of our sample was 

lower compared to other relevant studies (6,13,23). In a 

recent study conducted by Ozkeskin et al., a comparison 

was made between MS patients with and without 

COVID-19 in terms of fatigue, sleep quality, physical 

activity, quality of life, and psychological status. The 

findings indicated that COVID-19 had a negative impact 

on the physical activity levels of MS patients and also 
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influenced fear parameters related to the coronavirus. 

Specifically, the results revealed that MS patients who 

tested positive for COVID-19 had significantly lower 

IPAQ total scores compared to COVID-19 positive 

patients without MS (13). 

Despite the lockdown and social restrictions due to the 

pandemic, these data specified a higher level of physical 

activity among Iranian MS patients during this period. It 

should be considered that this study was conducted on 

197 MS patients in March and April 2021 when strict 

restrictions were imposed to confront a new wave of 

COVID-19 outbreak. Moderate and high degree of 

physical activity despite of these strict and obligatory 

restrictions compared to previous studies might suggest 

the possible role of desensitization. However, further 

works are required to illustrate better, the possible 

correlation between time passing and the physical activity 

during a pandemic. In addition, participants in our study 

displayed a comparatively younger age distribution and 

lower disability levels when compared to similar 

investigations. Moreover, we noted a relatively elevated 

proportion of employed individuals in our study 

compared to other studies (21,24). These observations 

suggest that higher levels of disability could potentially 

contribute to unemployment, indirectly impacting 

physical activity levels (25,26). Interestingly, we found 

that higher levels of physical activity were observed 

specifically in the work and transport domains, with 

similar trends observed in the overall measure of total 

physical activity. Therefore, higher levels of physical 

activity, despite pandemic conditions, may also be related 

to younger participants and a lower level of disability. It 

is important to acknowledge that over the past two 

decades, a significant body of evidence has consistently 

highlighted the positive impact of physical activity on 

various aspects of multiple sclerosis (MS). Notably, the 

dissemination of these findings through social media and 

health system networks has played a crucial role in raising 

awareness among patients. This widespread 

dissemination has motivated individuals with MS to 

prioritize and sustain their physical activity levels, even 

in challenging circumstances such as the extraordinary 

atmosphere created by the pandemic (27,28).  

The utilization of SF-36 as a measure of health status 

offers the advantage of detecting various aspects of the 

disease beyond the natural clinical progression of the 

disease. This questionnaire can effectively highlight 

specific areas of health that may require particular 

attention. While a dedicated control group was not 

included in this study for a direct comparison of SF-36 

health status, the scores obtained were consistent with 

previous studies involving a similar population (29).  

Analyzing the physical activity and health status 

scores in relation to demographics and clinical 

characteristics yielded significant results. Our 

observations revealed a significant impact of marital 

status on total physical activity, moderate physical 

activity, walking, and sitting scores among our 

participants. Interestingly, a study examining the 

association between marital status and physical activity 

among American men and women found that single 

individuals expended less energy in overall physical 

activity, while engaging more in leisure-time activities 

(30). Although this study was conducted on a healthy 

population in non-COVID situations, results are 

equivalent and comparable to ours. We must emphasize 

that potential confounding factors associated with marital 

status and both IPAQ and SF-36 scores could include 

variables such as age, socioeconomic status, and 

education level. Age can influence both IPAQ and SF-36 

scores, as younger individuals may be more physically 

active (leading to higher IPAQ scores) and have fewer 

health issues (thus, higher SF-36 scores), and age is often 

correlated with marital status. Socioeconomic status is 

another key confounder: individuals of higher status may 

have more resources and access to health-promoting 

activities and healthcare, contributing to higher IPAQ and 

SF-36 scores, while also being related to marital status. 

Education level is a further potential confounder, with 

more educated individuals likely having a better 

understanding of health benefits associated with physical 

activity and better health-seeking behaviors, which could 

influence both their IPAQ and SF-36 scores. Moreover, 

education level could influence marital status, as more 

educated individuals might marry later due to spending 

more years in education. In this study, after adjustment 

with age and education level, we found that marital status 

remained an independent predictor of moderate activity, 

walking, and sitting according to IPAQ scores. Besides, 

age was a major contributor to health status using linear 

regression analysis. Age was negatively correlated with 

physical functioning, physical limitation, pain, and 

general health, which was in line with previous studies 

(31).  

Furthermore, we found that the type of MS was 

associated with nearly all SF-36 health status domains. 

This association can be attributed to the distinct clinical 

courses of different MS types. The more progressive 

course of MS, which is an unfavorable prognostic factor, 

was notably associated with lower scores in the 

assessment of health status. These findings are in the 

same line with previous studies. A study by Ford et al., 
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evaluating health status and quality of life among MS 

patients concluded that patients with progressive disease 

courses experience greater levels of impairment and 

disability and lower scores of health status than other 

groups (32). Moreover, we identified correlations 

between the duration of MS disease and SF-36 domains. 

Typically, as the disease progresses over the years, 

symptoms tend to become permanent, which may 

influence the overall health status of individuals. 

Therefore, the duration of MS can also contribute to the 

assessment of health status (33). There was no association 

between EDSS and IPAQ physical activity scores while 

it was correlated with SF-36 physical functioning. 

Among our patients, the median of EDSS was 2.5 [1.5-

4.5] which is relatively low. Since most of our patients 

had low EDSS, these observations remained consistent 

throughout the study. 

In our final analysis, we explored the correlation 

between IPAQ scores and SF-36 domains. Notably, 

among the various physical activity scales, walking 

demonstrated the most significant influence on health 

status as determined by SF-36. Participants who achieved 

higher scores in walking demonstrated significantly 

improved general health and physical functioning. 

Additionally, they experienced fewer restrictions caused 

by physical health issues, and higher scores for the 

physical component summary. Another noteworthy 

finding was the significant negative correlation between 

the total score of physical activity and pain, which holds 

valuable implications for MS patients. These associations 

suggested that specific types and intensities of physical 

activity may have differential impacts on various aspects 

of health status, including pain, physical functioning, 

social functioning, and overall well-being. These results 

align with both clinical observations and theoretical 

studies, reinforcing the idea that physical activity can 

have a substantial impact on health status and 

psychological well-being in individuals with MS, even in 

unique circumstances such as the COVID-19 pandemic 

(11,12,34). 

The current study had some limitations. First, it was 

an online and anonymous survey that accelerated the data 

gathering process and eliminated applying systematic 

samplings. Second, due to the cross-sectional design of 

the study and its inherent biases, some consideration must 

be taken before interpreting the results and analyses. 

Third, the studied population displayed a comparatively 

younger age distribution with lower disability levels, 

which could affect the results. Additionally, the COVID-

19 pandemic had fluctuations over time. Hence, the time 

frame of the study might have an impact on the 

observations. Evaluating patients in different periods 

could be a valuable strategy for further studies with a 

longitudinal evaluation model to compare the results 

more comprehensively. 

This study aimed to assess the level of physical 

activity and health status among MS patients in Iran 

during the COVID-19 pandemic. Despite the home 

isolation and quarantine, the majority of our participants 

obtained a high or moderate level of physical activity, and 

the overall health status was moderate among our 

patients. Age, education, and marital status were the 

remarkable demographic contributors regarding both 

physical activity and health status. Significant 

correlations were observed between the SF-36 health 

status domains and the type of physical activity, 

particularly walking. These findings have implications 

for the management of MS patients, particularly in the 

context of a pandemic. However, further research is 

needed to investigate the potential effects of physical 

activity on various aspects of MS, with a focus on 

improving quality of life and physical as well as socio-

psychological well-being in these patients. Such studies 

would provide valuable insights for optimizing the care 

and support provided to individuals living with MS in 

unique circumstances such as the COVID-19 pandemic. 
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