
 

©  2021 by the author. This is an open access article distributed under the 
conditions of the Creative Commons by Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium or format, 
provided the original work is correctly cited. 

 

Open Access 

OBM Integrative and 
Complementary Medicine 

 

Original Research 

Physical Activity Behaviors and COVID-19 Symptoms 

Zachary Zeigler *, Jacob Lawrence, Alexa Jamison, Pete Salzano  

The College of Science Engineering and Technology, Grand Canyon University, Phoenix, AZ, USA; E-

Mails: zachary.zeigler@gcu.edu; Jacob.Lawrence@gcu.edu; Alexa.Jamison@gcu.edu; 

Pete.Salzano@gcu.edu 

* Correspondence: Zachary Zeigler; E-Mail: zachary.zeigler@gcu.edu  

Academic Editor: Sok Cheon Pak and Soo Liang Ooi 

Special Issue: Complementary, Traditional, and Integrative Medicine for COVID-19 

OBM Integrative and Complementary Medicine 

2021, volume 6, issue 3  

doi:10.21926/obm.icm.2103027 

Received: August 02, 2021 

Accepted: August 30, 2021 

Published: September 02, 2021 

Abstract 

Statistical modeling indicated that COVID-19 would have afflicted more than 60% of the US 

population. Social distancing, self-quarantine, and widespread shutdowns were imposed. The 

push to stay at home and the decreased availability of exercise facilities have potentially 

reduced physical activity (PA). The purpose of this observational, correlational study was to 

determine if there is a relationship between PA level and symptoms of COVID-19. Subjects 

were asked to complete a single Survey Monkey questionnaire. The survey asked 

demographic questions, PA behaviors, and questions relating to COVID-19 symptoms. Chi-

square analysis was run to determine frequency differences within the PA group and specific 

COVID-19 symptoms. Hierarchical regression analysis was run to determine if PA was a unique 

predictor of the number COVID-19 symptoms experienced. Sixty male and 85 female (n = 145) 

subjects completed this study. Subjects were 25.6 ± 11.2 yr old with an average BMI of 25.3 ± 

5.2 kg/m2. There were no statistically significant differences between those who achieved PA 

guidelines compared to those who did not on any single symptom besides fever. A greater 

number of participants who did not achieve PA guidelines reported no fever (69.2% vs. 46.6%, 

p = 0.018). Age, gender, ethnicity, and BMI did not significantly predict the number COVID-19 

symptom (p = 0.312). Only the addition of moderate MET-minutes·week-1 made the full model 

http://creativecommons.org/licenses/by/4.0/
mailto:zachary.zeigler@gcu.edu
mailto:Jacob.Lawrence@gcu.edu
mailto:Alexa.Jamison@gcu.edu
mailto:Pete.Salzano@gcu.edu
mailto:zachary.zeigler@gcu.edu
https://www.lidsen.com/journals/icm/icm-special-issues/Complement-Tradit-Integr-Med-COVID-19


OBM Integrative and Complementary Medicine 2021; 6(3), doi:10.21926/obm.icm.2103027 

 

Page 2/11 

statistically significant (p = 0.009, R2 = .093). Moderate MET-minutes·week-1 was the only 

independent predictor of COVID-19 symptoms (p = 0.009). In conclusion, increased levels of 

moderate-intensity PA may protect against acquiring a greater number of COVID-19 

symptoms. 
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1. Introduction 

On January 30th, 2020, the WHO declared the severe acute respiratory syndrome coronavirus2 

(SARS-CoV-2), the virus that causes the novel coronavirus disease 2019 (COVID-19), pandemic a 

global health emergency [1]. Statistical modeling indicated that without mitigation, COVID-19 would 

have afflicted more than 60% of the US population [2]. The leading damage of the virus is to the 

respiratory system, immune system, and exacerbating underlying medical conditions [3]. Several 

health organizations such as the US Centers for Disease Control and Prevention [4] and the WHO 

[1] issued safety recommendations to reduce exposure to and transmission of the virus. Social 

distancing, self-quarantine, and widespread shutdowns were imposed to flatten the epidemic 

curve. The objective of these measures was to curb the effects of the virus on the healthcare system, 

morbidity, and mortality [5]. 

Because of these precautions, most exercise and recreational facilities were forced to close or 

alter routine operating procedures. Closing exercise facilities is concerning; most modern countries 

were already experiencing a pandemic of physical inactivity [6]. The push to stay at home and the 

decreased availability of exercise facilities have potentially reduced physical activity (PA) further [7]. 

For example, a cross-sectional study of 37,252 participants from France found that 63% reported 

increased sedentary time, with an average of seven hours per day spent sitting during lockdown [8]. 

In addition, reports show an overall decrease in walking during COVID-19 self-quarantine [9]. A 

worldwide sample of roughly 450,000 subscribers of a popular fitness app found that daily step 

counts were reduced by roughly 30% within 30 days of pandemic declaration [10]. Countries with 

more strict mandates, such as Italy, showed a 49% reduction in step counts [10].  

A dramatic reduction in PA is worrisome as prior literature has shown that just two days of 

inactivity are associated with muscle wasting, alterations in glucose homeostasis, and insulin 

sensitivity reductions [11]. Also, increased sedentary time was highlighted as a primary cause of the 

increased back pain that has been reported during the pandemic [12]. Physical inactivity is directly 

[13] and indirectly related to inadequate immune response through its effects on obesity 

development [14]. On the other hand, daily exercise may help combat COVID-19 by boosting the 

immune system and counteracting comorbidities such as obesity, diabetes, hypertension, and heart 

conditions that increase severe COVID-19 illness [15]. Animal models suggest that pre-infection 

exercise training at moderate intensities improves morbidity and mortality to viral infections [16-

18]. However, some data suggest that high-intensity exercise may lead to poorer outcomes in 

response to respiratory viral infections [19-21]. Thus, a J-shaped theorized relationship between 

exercise intensity and respiratory illness has emerged [22]. 



OBM Integrative and Complementary Medicine 2021; 6(3), doi:10.21926/obm.icm.2103027 

 

Page 3/11 

Exercise-induced adaptations enhance the effectiveness of the immune system [23]. 

Additionally, although not always consistent [22], exercise-induced changes to the immune system 

may also affect respiratory virus susceptibility [24]. An extensive study by Hamar et al. found that a 

healthy lifestyle that includes PA was protective against getting COVID-19 [25]. However, little is 

known about how PA interacts with the immune system to impact specific COVID-19 symptoms 

once the virus is acquired. A recent paper looking at lifestyle factors and COVID-19 disease severity 

in Iranian subjects found that those with lower levels of PA were affected more severely by COVID-

19 [26]. Because the researchers used CT scan findings and positive PCR tests for inclusion criteria, 

mild cases were not included in the study. Emerging data has also shown that participants with 

lower exercise capacity had an increased risk of becoming hospitalized from COVID-19 [27]. The 

health impacts of high PA levels are not identical to the health impacts of a high measured 

cardiovascular fitness level [28]. Thus, there are still open questions regarding the role of PA on 

specific COVID-19 symptoms [29]. 

Eighty percent of confirmed COVID-19 cases show little or even no disease symptoms [30, 31]. 

Whether or not those who are more physically active express fewer symptoms is unknown. Hence, 

the purpose of this observational, correlational study is to determine if there is a relationship 

between PA level and the expression of COVID-19 symptoms.  

2. Methods 

2.1 Subjects  

2.1.1 Population 

A priori G*Power using bivariate correlational analysis was used as the research design to 

approximate sample size. An estimated effect size of .3, an alpha error of 0.05, and a power of .95 

projected that 111 subjects were needed to power this study adequately. Subjects were included if 

they were over the age of 18 yr and self-reported that they have had a confirmed positive test for 

COVID-19. Potential subjects were asked, "have you received a positive COVID-19 test?" Subjects 

were excluded if they are current or former smokers and have known pulmonary, cardiovascular, 

renal, metabolic diseases, or cancer. A research announcement was sent out via social media to 

possible participants. Snowball sampling was also used such that each participant was asked who 

they knew who has tested positive that may like to participate.  

2.2 Material and Methods 

2.2.1 Study Design 

The research design used was a quantitative correlational design. The Institutional Review Board 

at the host institution approved this study. Once the subjects agreed to participate in the study, 

they received a link to a Survey Monkey questionnaire. Informed consent was at the beginning of 

the online survey. Subjects were asked to complete a single Survey Monkey questionnaire. The 

survey asked demographic questions, PA behaviors, and questions relating to the severity of COVID-

19 symptoms.  
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2.2.2 Demographics Questionnaire 

Descriptive information was collected to characterize the subject population. Subjects were 

asked to reveal their age, gender, ethnicity, height, and weight. These variables were essential to 

obtain as it has been shown that each impacts COVID-19 susceptibility and severity [3].  

The International Physical Activity Questionnaire short form (IPAQ-SF) was chosen to measure 

PA behaviors. The IPAQ-SF has been found valid and reliable [32, 33]. According to official IPAQ-SF 

guidelines, data are summed within each item (i.e., vigorous-intensity, moderate-intensity, and 

walking) to estimate the total amount of time spent engaged in PA per week [32, 33]. Total weekly 

PA (MET-min·week-1) was estimated by adding the products of reported time for each item by a 

MET value specific to each PA category. The MET values used were the original values (original IPAQ) 

based on the official IPAQ guidelines for young and middle-aged adults (18–65 yr): vigorous PA = 

8.0 METs, moderate PA = 4.0 METs, and walking = 3.3 METs. Those who reported ≥ 150 min/week 

of moderate intensity PA exercise per week and, or ≥75 min/week of vigorous intensity PA, or an 

equivalent combination of both moderate- and vigorous intensity aerobic exercise were considered 

to meet PA guidelines [34]. Combination was calculated by adding moderate minutes per week plus 

two times vigorous minutes per week. Meeting moderate to vigorous intensity PA (MVPA) was 

determined if combination equated to ≥150.  

The primary investigator created the questionnaire used to assess COVID-19 symptoms. 

Questions were based on reported clinical characteristics of those diagnosed with COVID-19 [30]. 

Subjects were asked on an ordinal scale if they had a fever, persistent cough, unusual fatigue, 

headache, unusual shortness of breath, sore throat, loss of smell/taste, unusually hoarse voice, 

unusual chest pain or tightness, unusual abdominal pain, diarrhea, or nausea. Subjects were also 

asked to report if they were admitted to the hospital due to COVID-19. If admitted, subjects were 

asked what treatment they were given (oxygen and fluids, non-invasive ventilation, invasive 

ventilation). In addition to the ordinal questions asked, a COVID-19 symptom index was created to 

estimate how many symptoms were experienced. All positive symptoms were added together to 

create an interval symptom index. For example, assume a subject was asked, 'did you have a fever?' 

1 = yes, 2 = no, and 'did you have a persistent cough?' 1 = yes, 2 = no. If the subject answered yes to 

both, the symptom index would be 2. Thus, a lower score represents increased symptoms.  

2.2.3 Statistical Analysis 

All statistical analyses were performed using SPSS software version 27 (SPSS 27.0 IBM 

Corporation, Armonk, New York, USA). Data are expressed as means ± standard deviation. Data 

were analyzed for normality, and values with skewed or kurtotic distributions were transformed to 

achieve normality. Descriptive statistics were used for the demographics of the participants. 

Subjects were dichotomized into two groups; those who achieved the public health PA guidelines 

of 150 minutes a week of MVPA and those who did not. Chi-square analysis was run to determine 

frequency differences within the PA group and specific COVID-19 symptoms. Hierarchical regression 

analysis was run to determine if PA was a unique predictor of COVID-19 symptoms. All p-values 

were calculated assuming a two-tailed hypothesis, and p < .05 was considered statistically 

significant.  
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3. Results  

Sixty male and 85 female (n = 145) subjects completed this study. Subjects were 25.6 ± 11.2 yr 

old with an average BMI of 25.3 ± 5.2 kg/m2. 57% of subjects were Caucasian, 32% were Hispanic, 

6% were African American, and 5% were "other". Table 1 details the number of minutes per week 

subjects participated in the different PA categories. PA values are like what has been reported in 

other research during the COVID-19 pandemic within a similar population [35]. 

Table 1 Physical Activity Behaviors. 

Physical activity category Mean ± SD 

Minutes spent walking 244.8 ± 250.4 

Walking MET values 1013.2 ± 1734.1 

Minutes spent in moderate activity 138.3 ± 169.8 

Moderate MET values 652.9 ± 852.6 

Minutes spent in vigorous activity 178 ± 181.9 

Vigorous MET values 1708.5 ± 1919.3 

Total weekly activity (min) 565.3 ± 447.9 

Total MET values 3130.8 ± 28.10.5 

Sitting (min/day) 384.1 ± 264.4 

The most reported symptoms of COVID-19 were unusual fatigue (91%), headaches (79%), 

shortness of breath (75%), and loss of smell or taste (72%) (for a complete list of symptoms, see 

Table 2). 

Table 2 COVID-19 Symptoms. 

Symptom Percentage of participants experiencing symptom (N) 

Fever 47% (68) 

Persistent cough 35% (49) 

Unusual fatigue 91% (131) 

Headache 79% (115) 

Shortness of breath 55% (79) 

Sore throat 59% (85) 

Loss of smell or taste 72% (104) 

Hoarse voice 23% (33) 

Chest pain 44% (64) 

Abdominal pain 21% (30) 

Diarrhea 32% (47) 
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Nausea 35% (50) 

Admitted to hospital 3% (5) 

N = 145 

One hundred and six subjects achieved the public health guidelines of 150 min/week of MVPA 

while 39 subjects did not. Although not statistically significant, compared to those who did not 

achieve PA guidelines, participants who reported they did achieve PA guidelines had more people 

report a lack of fatigue, headache, shortness of breath, hoarse voice, abdominal pain, diarrhea, and 

nausea (Table 3). However, there were significantly more people reporting no fever within those 

who did not achieve PA guidelines than those who did (69.2% vs. 46.6%, p = 0.018).  

Table 3 Percentage of Participants Not Experiencing the Symptom. 

Symptom Inactive Active P-Value 

Fever 69.2% 46.6% 0.018 

Persistent Cough 67.6% 58.8% 0.362 

Unusual Fatigue 7.7% 12.5% 0.142 

Headache 10.3% 20.5% 0.161 

Shortness of Breath 34.2% 50.0% 0.270 

Sore Throat 41.0% 47.7% 0.484 

Loss of Taste or Smell 25.6% 25.0% 0.939 

Hoarse Voice 71.8% 83.0% 0.151 

Chest Pain 59.0% 53.4% 0.561 

Abdominal Pain 74.4% 85.2% 0.142 

Diarrhea 59.0% 70.5% 0.205 

Nausea 53.8% 70.5% 0.070 

Admitted to Hospital 97.4% 96.6% 0.801 

Hierarchical regression was run with age, gender, BMI, and ethnicity in the first block and the 

different PA measurements in the second block. The COVID-19 symptom index was the criterion 

variable. Age, gender, ethnicity, and BMI did not significantly predict COVID-19 symptom severity 

(p = 0.312). The addition of vigorous MET-minutes·week-1 in the second block did not significantly 

predict COVID-19 symptoms (p = 0.332). Vigorous MET-minutes·week-1 was then replaced with 

Moderate MET-minutes·week-1. The addition of moderate MET-minutes·week-1 made the full model 

statistically significant (p = 0.009, R2 = .093). Moderate MET-minutes·week-1 was the only 

independent predictor of COVID-19 symptoms (p = 0.009). Moderate MET-minutes·week-1 was then 
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replaced with walking MET-minutes·week-1. The full model was not statistically significant (p = 

0.719). Walking MET-minutes·week-1 was replaced with total MET-minutes·week-1. The full model 

was not statistically significant (p = 0.298). Total MET-minutes·week-1 was replaced with sitting time. 

The full model was not statistically significant (p = 0.296).  

4. Discussion 

The current study included 145 participants who reported having tested positive to COVID-19 to 

determine the relationship between PA and COVID-19 symptoms. The main finding from this study 

was that moderate-intensity PA may decrease COVID-19 symptoms, and this was not seen with 

higher intensity PA levels. Our findings align with past work that reports that PA and respiratory 

tract infection mainly correlate with exercise intensity [36, 37].  

Our work also aligns with emerging data concerning the COVID-19 virus and exercise. A recent 

large cross-sectional study concluded that regular sports participation might decrease disease 

severity. Indeed, these authors found that hospitalizations of athletes who regularly participated in 

sports were 33% lower than the nonathletic groups [38]. Additionally, Tavakoi looked cross-

sectionally at 206 participants who tested positive for COVID-19 to determine predictors of disease 

severity [26]. These researchers found that moderate-intensity PA, not vigorous, decreased COVID-

19 disease severity. Lastly, in a study of 48,440 subjects, it was found that those who reported to 

consistently meet PA guidelines were less likely to become hospitalized, admitted to the ICU, or die 

from COVID-19 complications [39].  

Several physiological processes have been suggested to explain the relationship between PA and 

improved immune and lung function. For example, enhanced natural killer cell activity has been 

reported following moderate PA [40, 41]. Improved immune function from PA can reduce the influx 

of inflammatory cells into the lungs, decrease pathogen load, improve disease outcomes, and 

decrease pro-inflammatory cytokines in the lungs or bronchoalveolar fluid [16, 18]. Animal models 

confirm that the correlation between exercise intensity and influenza shows increased susceptibility 

with intense exercise [20] and decreased susceptibility with moderate exercise [17]. This may 

explain why the current study did not find a relationship between time spent in vigorous-intensity 

exercise or total PA on COVID-19 symptoms.  

Age and gender were not independent predictors of COVID-19 severity in our study. In a 

multivariable analysis predicting hospitalization from COVID-19, it was found that the strongest 

predictor was an age of 75 years or older [42]. Hence, it was not surprising that the current study 

did not show age as a predictor when considering our mean age was 25 years old. Additionally, 

whether or not gender predicts COVID-19 disease severity is inconclusive, with some data showing 

the male gender predicts greater COVID-19 severity [42] while other data shows that women 

suffered longer durations of symptoms than men [26].  

Interestingly, our study did not find BMI to predict COVID-19 symptoms. The majority of research 

points to increased disease severity with increased levels of BMI [42-44]. For instance, when 

predicting hospitalizations in New York from COVID-19, the strongest predictor was age, followed 

by obesity [42]. Additional research found that COVID-19 disease severity was associated with 

increased BMI categories [44]. However, Tavakol looked at risk factors of COVID-19 severity and 

found that obesity was not among the predictors [26]. Additionally, Sallis et al. found that it was not 

until BMI's got above 40 kg/m2 that risk for hospitalization, ICU admittance, and death was 
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increased [39]. The current study had an average BMI of 25.3 ± 5.2 kg/m2. Consequently, differences 

in findings may be due to a smaller number of participants in higher BMI categories within the 

current study. Differences between studies may also be explained by the various ways COVID-19 

disease outcomes are being determined. The current study, for example, added up the number of 

COVID-19 symptoms. Lastly, the current study included those with much milder cases of COVID-19.  

There are strengths to this study. First, prior research used CT scan findings and positive PCR 

tests for inclusion criteria [26]. Thus, mild cases were not included. Additionally, data on moderate 

PA in the general population are limited [45]. The current study provides information about the 

impact of moderate-intensity PA on symptoms of those who have mild cases of COVID-19.  

The study has several weaknesses. Because of the sampling procedure, the participant 

population may be biased and not representative of the general population. Indeed, our population 

was relatively young, predominately Caucasian, and active. Additionally, all data is self-reported. 

Self-reported data can lead to incorrect reporting. This may be the reason that such a high 

percentage of the sample reported meeting PA guidelines. Lastly, our subjects all had relatively mild 

cases of COVID-19, as shown by the small number of hospitalizations (n = 4). Thus, our study may 

not adequately describe PA's ability to protect against severe cases. Our study would be most 

generalizable to young, fit, college-aged populations. Other populations should interpret these 

results with caution.  

In conclusion, this study adds support that increased levels of moderate-intensity PA may protect 

against acquiring a greater number of COVID-19 symptoms. This is valuable information, quality of 

life during the COVID-19 pandemic has been reported to decrease [46], and many people may feel 

helpless to change their circumstances. Increasing levels of moderate-intensity PA is one area that 

the population could take control over that may decrease population disease burden.  
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