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Purpose: This study aims to investigate the association between factors affecting decreased physical activity (PA) during the COVID-19 pandemic by matching groups based on age, gender, and BMI variables using public Community Health Survey (CHS) data.

Methods: Data from the CHS was selected and used to investigate health-related factors related to PA, including demographic, psychological, behavioral characteristics, sociocultural, and chronic disease. Exact group matching was conducted based on age, gender, and BMI variables. Frequency analysis, Chi-square test (χ2 test), and multinominal logistic regression analysis were performed to analyze the data, and odds ratio (OR) and 95% confidence interval (95% CI) were presented. The study also examined the impact of COVID-19 on PA, the fear of PA infection.

Results: The logistic regression analysis by gender showed that PA decreased in all age groups, males, and females during the COVID-19 pandemic. The decrease in PA was lower in age groups other than those aged 60 or older. Stress experience, residence area, housing type, drinking, smoking, education level, and fear of infection were found to affect decreased PA due to COVID-19. Specifically, experiencing stress (Odds Ratio [OR] = 1.178; 95% Confidence Interval [CI] = 1.054 ~ 1.317) and increased smoking (OR = 1.332; 95% CI = 1.073 ~ 1.653) had a slightly higher impact on decreased PA. Conversely, living in a suburban area (OR = 0.653; CI = 0.585 ~ 0.728), having public housing (OR = 0.836; CI = 0.754 ~ 0.928), having less than a high school education (OR = 0.813; CI = 0.729 ~ 0.907), staying the same with alcohol (OR = 0.567; CI = 0.507 ~ 0.633) and smoking (OR = 0.836; CI = 0.728 ~ 0.959), and having low fear of infection (OR = 0.817; CI = 0.737 ~ 0.905) had a slightly lower impact on decreased PA.

Conclusion: PA should be maintained or increased, particularly in the context of social distancing measures during the pandemic. To ensure that PA can be sustained, a program should be developed that considers the individual’s geographical location, economic status, lifestyle, and environment.
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1. Introduction

Regular physical activity (PA) has been linked to improved mental health (i.e., depression and anxiety) and a lower prevalence of chronic diseases and cancers (1). Reports suggest that the simple medical cost reduction from PA has an annual economic impact of 2 trillion won or more (2). Conversely, physical inactivity increases the risk of developing various diseases, resulting in higher medical costs (3). Furthermore, the value of PA was highlighted in the 2010 global mortality risk factor contribution survey, which revealed that inactivity was the leading cause of mortality (4).

On March 11, 2020, the World Health Organization (WHO) declared COVID-19 a global pandemic (5). This led to high-intensity social isolation, directly and indirectly affecting PA. As a precaution to stop the spread of the coronavirus, gyms, and sporting venues were closed nationwide (5). This reduced the opportunities for PA and increased the amount of time spent engaging in sedentary behavior (SB). Additionally, psychological fear due to the spread of infection had a negative impact on PA participation (6). Studies have shown that PA has decreased in several nations around the globe (7). According to the analysis of the Community Health Survey by the Korean Centers for Disease Control and Prevention, the rate of moderate or vigorous PA decreased by 4.9% in 2020 (19.8%) from 2019 (24.7%), and the rate of walking practice also decreased by 3.0% from 2019 (37.4%) to 2020 (40.4%). Furthermore, a study on the cessation of adult men’s and women’s PA found that 48.7% of men and 47.0% of women reported that they had stopped PA after COVID-19 (8).

Lack of PA is a well-known variable that contributes to obesity. A study on health determinants found that PA was the fourth most influential factor among other health behavior factors, and the most influential factor when combined with lack of PA and overweight and obesity (9). The population-attributable risk of PA to obesity-related chronic diseases, such as coronary artery disease, is estimated to be 39.5% (10). A 10% reduction in the lack of PA has been shown to reduce medical and economic losses (10). In response to this, the Korean government has implemented policies to promote PA since 2002 to prevent obesity and manage health.

Research examining the impact of COVID-19 on PA behavior is increasing. Stockwell et al. (11) conducted a systematic review of 66 cohort studies published until June 2020, which reported that the majority (64 out of 66) of studies indicated decreases in PA and increases in sedentary behavior (SB). Lesser and Nienhuis (12) emphasized the promotion of reduced PA by examining the impact of COVID-19 on Canadians’ PA behavior and well-being. Antunes et al. (13) explored lifestyle habits, PA, anxiety, and basic psychological needs in a sample of Portuguese adults during COVID-19, while Meyer et al. (14) studied changes in PA and sedentary behavior and mental health due to COVID-19 in US adults. Kim and Kang (15) conducted a literature review to analyze the decrease in PA due to COVID-19. Duncan et al. (16) examined health-related variables to a reduction in PA and its effects on mental health. Rossi et al. (17) conducted a systematic review of the evidence of the effects of the COVID-19 pandemic on children’s PA and their determinants and concluded that most studies indicated a decrease in PA. However, Rossi’s study did not include variables related to COVID-19, such as actual COVID-19 infection and COVID-19-related concerns. Togni et al. (18) found that household income was the only significant variable associated with the decline in PA during the COVID-19 pandemic, however, this study was limited due to its small sample size and bias toward Brazilians with high socioeconomic status. The 2020 Community Health Survey (CHS) is based on the PA-related variables categorized and presented by Sallis and Owen (19), Trost et al. (20) and Choi et al. (21).

This study examines the associations between PA reduction and the health-related variable by utilizing a matched-group design and data from the Korea Community Health Survey (KCHS). In the context of the COVID-19 pandemic, this research seeks to explore the relationship between factors and the decline in PA resulting from changes in leisure activities. By understanding these variables better, it is possible to strengthen the foundation for prevention or intervention.



2. Methods


2.1. Research participants

The 2020 Community Health Survey (CHS; General Statistics Approval No. 117075) conducted by the Korean Centers for Disease Control and Prevention was utilized for this study. This survey is based on Articles 4 and 2 of the Regional Health Act, which has been implemented as regional health statistics to support the development of public health plans since the implementation of the local government system in 1995. The survey is representative of adults aged 19 and older in Korea and was conducted using a systematic methodology. A total of 2,000 indicators, including health outcomes, health care system, health behavior, demographic and social characteristics, and socio-physical environment, were investigated annually through one-on-one interviews conducted by investigators trained at public health centers across the country. In 2020, COVID-19-related questions were added to the survey due to the epidemic of infectious diseases. Of the total of 229,269 adults aged 19 and older who participated in the CHS survey in 2020, the data of 207,122 individuals, excluding the data of 22,147 missing values for all variables used in the study, were first summarized. A random number table was generated from the data that was first organized, and analysis data were extracted through exact group matching based on gender, age, and BMI (Body Mass Index) variables to minimize the characteristic differences between the groups. A total of 31,360 participants were extracted (i.e., decreased PA; 15,680, non-decreased PA; 15,680).



2.2. Variables

In this study, the variable of decreased PA due to COVID-19 utilized a question directly asked in the CHS. According to the CHS guideline, The PA decrease questions were categorized as the “decreased group” if the response was “decreased” and the “non-decreased group” if the response was “similar” or “increased.” Additionally, six variables (demographic, psychological, behavioral characteristics, sociocultural, chronic disease, and corona-related variables) were selected as variables associated with the decrease in PA due to COVID-19. The demographic variable was categorized as male and female, and age was categorized as the 20s (19 ~ 29), 30s (30 ~ 39), 40s (40 ~ 49), 50s (50 ~ 59), and 60 years of age or older (60 or older). The mental health variable was divided into the ‘healthy group’ (i.e., very good, good) and the ‘unhealthy group’ (i.e., average, bad, very bad) for subjective health, and the ‘experienced group’ (i.e., very much experience, a great deal of experience) and the ‘inexperienced group’ (i.e., a small amount of experience, a small amount of experience) for subjective stress levels. The behavioral trait variable was categorized as ‘increased’, ‘stayed the same’, and ‘decreased’ for changes in drinking and smoking due to COVID-19. The sociocultural variable was categorized as ‘suburban areas’ and ‘urban areas’ for residential areas, ‘general housing’ and ‘apartments’ for housing type, and ‘less than high school graduate’ and ‘college graduate and above’ for education level. The chronic disease variable was categorized as the presence or absence of hypertension experience, diabetes experience, and obesity. Obesity was diagnosed using self-reported BMI factors and according to the obesity treatment criteria of the Korean Society of Obesity (22), with BMI less than 18.5 classified as ‘underweight’, 18.5 ~ 22.9 classified as ‘normal’, 23.0 ~ 24.9 classified as ‘overweight’, and 25.0 or higher classified as ‘obesity’. Subjects were then reclassified into ‘underweight + normal’, ‘overweight’, and ‘obesity’ groups. The COVID-19-related variable was categorized as ‘infected’ or ‘not infected’ for the presence or absence of COVID-19 infection, and ‘low fear (i.e., normal, not so, very not really that)’ or ‘high fear (i.e., very yes, yes)’ for fear of COVID-19 infection.



2.3. Data analysis

This study requested raw data from the Korean Centers for Disease Control and Prevention on August 8, 2022, and downloaded the data as a SAS file. The data was then transformed into SPSS Statistics 26.0 (SPSS Inc., Chicago, IL, USA) for analysis. A random number table was established in the 2020 CHS data, and exact group matching was performed based on gender, age, and BMI to minimize the characteristic differences. Frequency analysis was used to determine the demographic characteristics, and a chi-square test (χ2) was used to determine the difference in PA-related variables because of the reduction in PA caused by COVID-19. A multinomial logistic regression analysis was performed to examine the variables associated with the decrease in PA caused by COVID-19 Pandemic, and the odds ratio (OR) and 95% confidence interval (CI) were given. Statistical significance was set at α = 0.05.




3. Results


3.1. Participants characteristic information

This study included 31,360 adults aged 19 years and older, with an average age of 24.11 years in their 20s, 35.06 years in their 30s, 44.80 years in their 40s, 54.76 years in their 50s, and 70.12 years in their 60s and older. Table 1 presents a frequency analysis of location area, housing type, and education level for a total of 31,360 participants (i.e., decreased PA; 15,680, non-decreased PA; 15,680) as well as a descriptive statistical analysis for participants’ anthropometric information. In the suburban area, 42.0% of participants were in the decreased PA group, while 58.0% were in the non-decreased PA group. In the urban area, 54.6% of participants were in the decreased PA group and 45.5% were in the non-reduced PA group. In terms of housing type, 46.4% of participants were in the decreased PA group and 53.6% were in the non-decreased PA group in the general housing population. In apartments, 53.9% of participants were in the decreased PA group and 46.1% were in the non-decreased PA group. In terms of education level, 47.5% of participants were in the decreased PA group and 52.5% were in the non-decreased PA group in the Below high school, and in college and beyond, 52.4% of participants were in the decreased PA group and 47.6% were in the non-decreased PA group. Gender, age, and BMI were matched between groups (i.e., decreased PA and non-decreased PA), and there was no statistically significant difference in participants’ demographic information between groups (p < 0.05).



TABLE 1 Characteristics of participants in two groups.
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3.2. Decrease in PA due to COVID-19 and differences in variables related to PA

Table 2 demonstrates a decrease in PA due to COVID-19 and differences in variables related to PA. In the relationship between non-decreased PA and subjective health, males in the healthy group had the highest rate (48.2%) and the unhealthy group had the lowest rate (28.4%). Females in the unhealthy group experienced the greatest decrease in PA (26.7%), whereas the healthy group experienced the least decrease (23.3%). In the relationship between decreased PA and stress between males and females, the stress-inexperienced group had the highest non-decreased PA (males: 38.9%, females: 37.9%) and the stress-experienced group had the lowest non-decreased PA (males: 11.1%, females: 12.1%). The decrease in PA due to COVID-19 was high in both males and females with decreased alcohol consumption (male: 25.8%, female: 24.0%) and stay the same smoking group (male: 33.5%, female: 25.6%). Additionally, Urban area (males: 34.5%, females: 34.8%) and apartment (males: 26.1%, females: 26.1%) had a high decrease rate of PA. Lower middle school students had the lowest decrease in PA (males: 6.1%, females: 10.1%), while university graduates and over had the highest decrease in PA (males: 28.9%, females: 24.8%). Diabetes and hypertension did not demonstrate significant validation. Significant evidence of obesity and a decline in PA because of COVID-19 was found in both males (χ2 = 7.968, p < 0.05) and females (χ2 = 7.968, p < 0.05) respectively. Compared to the underweight + normal group, the obese group experienced decreased PA more frequently. In the no group, COVID-19 infection was diagnosed more frequently than in the yes group (the investigation period was early in the COVID-19 era). Significant levels of COVID-19 infection fear and a decline in PA as a result of COVID-19 were found in both males (χ2 = 33.259, p < 0.001) and females (χ2 = 62.249, p < 0.001). Males in the high fear group reported a decrease in PA of 32.4%, while females reported a decrease of 38.8%. Males in the low fear group reported a decrease in PA of 17.6 and 11.2%, respectively.



TABLE 2 The difference between gender × variables and decreased PA due to COVID-19.
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3.3. Effects of health-related variables with decreased PA due to COVID-19

A multiple logistic regression analysis was conducted to identify the variables influencing the decrease in PA during the COVID-19 pandemic. The results, shown in Table 3, indicated that the effects of decreased PA due to COVID-19 were significantly different among those in their 20s (OR = 0.690; CI = 0.568 ~ 0.890), 30s (OR = 0.651; CI = 0.540 ~ 0.785), and 40s (OR = 0.745; CI = 0.624 ~ 0.890) compared to those in their 60s or older. The group that experienced stress (OR = 1.178; CI = 1.054 ~ 1.317) had a higher impact on decreased PA due to COVID-19 than the group that did not experience stress. The effect of alcohol on the decreased PA due to COVID-19 was lower when the alcohol consumption stayed the same (OR = 0.567; CI = 0.507 ~ 0.633) than when it decreased. The effects of smoking were lower when smoking stayed the same (OR = 0.836; CI = 0.728 ~ 0.959) than when smoking consumption decreased, and higher when it increased (OR = 1.332; CI = 1.073 ~ 1.653). The effect of location on decreased PA due to COVID-19 was lower in suburban areas (OR = 0.653; CI = 0.585 ~ 0.728) than in urban areas. The effect of housing type was lower in general housing (OR = 0.836; CI = 0.754 ~ 0.928) than in an apartment. In addition, the effect of decreased PA due to COVID-19 was lower in the group with less than a high school (OR = 0.813; CI = 0.729 ~ 0.907) than in the group with a college and graduate degree. In comparison to the group with high fear of COVID-19 infection, decreased PA was lower in the group with lower fear (OR = 0.817; CI = 0.737 ~ 0.905). There was no discernible impact from obesity, subjective health status, or the COVID-19 infection diagnosis. The results of examining the effects of study variables on the decreased PA due to COVID-19 by gender are shown in Figures 1, 2. The results for males in Figure 1 were similar to those for all participants in Table 3. As shown in Figure 2, the decreased PA among females due to COVID-19 was affected by age, location, alcohol, smoking, and education. Females in their 20s (OR = 0.457; CI = 0.237 ~ 0.881) and 30s (OR = 0.470; CI = 0.246 ~ 0.897) had lower odds ratios of reduced PA than those in their 60s or older. Additionally, suburban areas (OR = 0.536; CI = 0.370 ~ 0.776) had lower odds ratios than urban areas, and those with less than a high school (OR = 0.685; CI = 0.480 ~ 0.978) had lower odds ratios than college and graduate degrees.



TABLE 3 Odds ratios of decreased PA due to COVID-19 and predictors using multiple logistic regression (Total n = 31,360).
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FIGURE 1
 Forest plot of the odds ratios for decreased PA due to COVID-19 factors in male.
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FIGURE 2
 Forest plot of the odds ratios for decreased PA due to COVID-19 factors in female.





4. Discussion

This study aims to examine the associations between self-reported risk factors and decreased PA during the Pandemic. Data from the Community Health Survey (CHS) was utilized and analyzed based on matched age, gender, and body mass index (BMI) to minimize any potential differences in characteristics.

This study found that people aged 60 and over had a higher risk of decreased PA compared to those aged 20–40 due to the COVID-19 pandemic. Additionally, the findings revealed that the older adult had a higher rate of concern about coronavirus infection. These results support the idea that the older adult are more vulnerable to decreased PA and increased mortality due to COVID-19 infection (22). It has been suggested that the fear of infection has caused increased anxiety and decreased PA (23).

A statistically significant effect was not found. However, it was confirmed that decreased PA due to COVID-19 was higher in the underweight and normal groups than in the obese and overweight groups. It is hypothesized that those who had higher levels of PA before the pandemic experienced a greater decrease in PA due to activity restrictions. Multiple studies have supported this hypothesis, which has repeatedly shown a decrease in PA during restriction periods (24–27). Countries around the world are addressing PA as a result of COVID-19, and research is linking it to physical, psychological, and mental health (28–32).

Additionally, stress experience, residence area, housing type, drinking and smoking, education level, and fear of infection were found to affect decreased PA due to COVID-19. Specifically, experiencing stress, living in an urban area, living in an apartment, increasing alcohol and smoking, having a high level of education, and having a high fear of infection were found to have a greater effect on decreased PA.

The relationship between economic support for leisure activities and PA participation is well-documented (33). Higher levels of education and socioeconomic status are associated with an increased likelihood of engaging in PA through financial investment (33). However, due to the implementation of measures such as the cancellation of mass gatherings, closure of public spaces, stay-at-home orders (lockdown), and protective mask use in public spaces (34), sports facilities were closed and leisure activities were restricted, leading to a decrease in PA among those with higher levels of education (35). In contrast, those with lower levels of education had higher PA during work hours than leisure time, resulting in a smaller decrease in PA due to the coronavirus (36).

The place of residence may be a contributing factor to decreased PA during the Covid-19 pandemic. Beck et al. (37)found that suburban areas offer more suitable areas for sports activity within a limited radius and more space to practice PA. Additionally, the density of apartments in urban areas may increase the risk of infection spread, leading to higher concerns about COVID-19 (39). Psychological factors such as stress, depression, and anxiety (39) may also negatively impact PA motivation. Other variables, such as obesity (40, 41) and alcohol and smoking patterns (42), are known to have detrimental effects on participation in physical activities.

Decreased PA is associated with numerous health risks, including cardiovascular disease, type 2 diabetes, and various types of cancer (43). It is also linked to an increased risk of osteoporosis and fractures (44) as well as mental health risks such as anxiety and depression (45). To reduce the negative consequences of a pandemic or natural disasters, such as social exclusion or the closure of sports facilities that restrict PA, it is important to maintain or even increase PA levels despite the restrictions of social distancing measures. To this end, PA programs should be provided according to regional and group characteristics, even in a pandemic situation. The CHS source data used in this study was in the form of a self-report from the early 2020s of COVID-19, making it difficult to estimate a causal relationship between declines in PA during the entire pandemic and to determine the objective level of PA. However, this study can be used to create a program that can increase PA participation, even in a pandemic situation, by considering the residential area, living standards, and age groups that affect PA reduction.

PA recommendations made early in COVID-19 are not pandemic-specific. Most of the recommendations are general, established before the pandemic, and future research will need to include specific recommendations that take into account the measures each country has taken and the factors that decrease PA due to the COVID-19 pandemic.



5. Conclusion

This study used the Community Health Survey (CHS) raw data to investigate the association between self-reported risk factors for reducing PA during the COVID-19 pandemic. Results showed that PA decreased in all age groups, and genders, and was lower in other age groups than those in their 60s or older. Stress experience, residence area, housing type, drinking, and smoking, education level, and fear of infection were found to have an effect on decreased PA due to COVID-19. It was concluded that a PA program should be prepared considering the area of residence, economic level, life pattern, and place so that it can be used even in a pandemic situation to maintain or even increase PA.
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The total number of study participants was 31,360, and the frequency analysis and descriptiv statistics analysis were conducted to revien the demographic characteristis according to
decreased and non-decreased in PA due to COVID-19. The values of region, housing type and education were expressed as frequency () and percentage (%), and the values of age and body
composition were presented as the mean + standard deviation.
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The values are presented as the frequency () and percentage (%). Cross analysis were conducted to compare the differences between the variables of PA due to COVID-19. The derived value
of p was found to be statstically significant (p <0.001)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Factors affecting decreased physical activity during the COVID-19 pandemic: an age-, gender-, and body mass index-matched study



		1. Introduction



		2. Methods



		2.1. Research participants



		2.2. Variables



		2.3. Data analysis









		3. Results



		3.1. Participants characteristic information



		3.2. Decrease in PA due to COVID-19 and differences in variables related to PA



		3.3. Effects of health-related variables with decreased PA due to COVID-19









		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpubh-11-1170049-g001.jpg
20
Age 308
405
Shhes Expesience group
Alcohol
conel Stayed the same
Smoking Increased
Stayed the same
Loctien Sububan
Housin
v General housing
Education High school and less
Concems about
COVID-19 infection Low fear

0.756 (0.614,0930) —@—
0.686(0.563,0.835) —@—
0.686(0.563,0835) —@—

0.564(0.502,0.634) @—

0.847(0.732, 0.982) —@—

0.663 (0.591,0.744) -@—

0.839(0.751.0.938) -@—

0.833(0.742.0935) -@—

0,805 (0722, 0.897) ~@—

|-e— 1.164(1.034,1311)

—&—— 1.295(1.030, 1.628)

r T
0 os

1 15 2

‘odds ratio (95% confidence interval) Male





OPS/images/fpubh-11-1170049-g002.jpg
Alcohol

Smoking

Location

Education

205
305

Stayed the same

Stayed the same

Suburban

High school and fess

0.457(0.237, 0.881) —@———
0,470 0.246, 0.897) ——@———

0.659(0.449.0.969) — @

0.669 (0.435. 1.028) —@———1

0.536 (0.370, 0.776) ——@——

0,685 (0.480, 0.978) ——@——

r T
0 05 1

odds ratio (95% confidence interval)_Female





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Factors aeff cting decreased
physical activity during the
COVID-19 pandemic: an age-,
gender-, and body mass
index-matched study












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
& frontiers Frontiers in Public Health






