
Ⅰ. Introduction

As of July 21, 2024, a total of over 775 million 

people worldwide have been confirmed with 

SARS-CoV-2 (hereinafter referred to as “COVID-19”), 

with more than seven million fatalities reported (World 

Health Organization [WHO], 2024a). By December 

2024, approximately 70.6% of the global population 

had received at least one dose of a COVID-19 vaccine. 

Despite this progress, the emergence of new variants, 

such as the Omicron sub-variant XEC, continues to 

pose challenges to controlling the pandemic (WHO, 

2024b). In this prolonged pandemic scenario, 

non-pharmaceutical interventions (NPIs) play a critical 

role in curbing the spread of infectious diseases. These 

interventions include hand hygiene, mask-wearing, 

social distancing, disinfection, ventilation, and isolation

—measures that are relatively simple and cost-effective 

(Imai et al., 2020). Given the lengthy development and 

distribution timelines for vaccines and treatments for 

emerging infectious diseases such as COVID-19, NPIs 

remain essential tools to mitigate the spread of the 

virus. To reduce COVID-19 transmission, most 

countries have implemented personal preventive 

measures, such as hand hygiene and mask-wearing, as 

well as broader NPI strategies like physical distancing 

to reduce contact between individuals (Bedford et al., 

2020). However, despite observed variations in the 
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adoption of non-pharmaceutical interventions across 

different population groups, there remains a paucity of 

research on the determinants influencing NPI 

adherence (Doung-Ngern et al., 2020; McGrail, Dai, 

McAndrews, & Kalluri, 2020).

Hand hygiene includes practices such as 

handwashing and disinfection aimed at maintaining 

clean hands (WHO, 2009). From a behavioral science 

perspective, it is a health behavior performed before 

and after meals, after using the restroom, and upon 

returning home, helping to prevent the spread of 

infectious diseases through contact (Knell, Robertson, 

Dooley, Burford, & Mendez, 2020; Wollast, Schmitz, 

Bigot, Brisbois, & Luminet, 2024). Even before 

COVID-19, hand hygiene was key in preventing the 

transmission of respiratory and waterborne diseases 

such as hepatitis A, dysentery, influenza, and food 

poisoning (Aiello, Coulborn, Perez, & Larson, 2008; 

Tambekar & Shirsat, 2009). A survey conducted during 

the COVID-19 pandemic found that only 30% of 

individuals used soap when washing their hands (Cho, 

2021), indicating a gap in knowledge about effective 

hand hygiene. This suggests a need for improved 

health education to promote proper hand hygiene and 

prevent infectious diseases (Jo & Jung, 2020; Jung, 

Park, Park, & Jang, 2022).

The COVID-19 pandemic has highlighted the urgent 

need to examine determinants of hand hygiene 

practices as a cornerstone of infection prevention. 

While prior studies based on the theory of planned 

behavior explored preventive intentions and behaviors 

during the pandemic, specific investigations into hand 

hygiene remain limited (Chung, Lee, & Nam, 2021; Kim, 

Yoon, & Sohn, 2021). Research on Southeast Asian 

adolescents identified links between health behaviors 

and hygiene practices but lacked generalizability to 

other populations, such as those in Korea (Peltzer & 

Pengpid, 2014). Traditional health behaviors, including 

smoking cessation, alcohol reduction, and physical 

activity, serve as critical predictors of health outcomes 

and are central to national health policies aimed at 

improving lifespan and equity (Kang, 2007; Kim, Lee, 

Jeon, Lee, & Hong, 2016; Whitby et al., 2007). These 

behaviors are influenced by personal factors (e.g., 

knowledge, attitudes) and social contexts (e.g., family, 

community) and often cluster together, offering 

opportunities for targeted interventions (Michaelsen & 

Esch, 2023; Poortinga, 2007; Pronk et al., 2004). While 

previous studies have primarily associated these 

behaviors with non-communicable diseases, their 

relationship to communicable disease prevention, such 

as hand hygiene, warrants further exploration (Lee et 

al., 2012; Mechanic & Cleary, 1980; Park & Cha, 2016). 

Personal hygiene practices not only protect individuals 

but also contribute to family and community health 

(Park et al., 2008).

Socioeconomic disparities exacerbate barriers to 

health-promoting resources, with vulnerable populations 

experiencing higher risks of smoking, drinking alcohol, 

and reduced access to physical activity, as well as limited 

availability of hand hygiene resources such as soap and 

sanitizer (Borg et al., 2009; Goyal et al., 2020; Kim, J., 

2020; Nandi, Glymour, & Subramanian, 2014; Pickering, 

Boehm, Mwanjali, & Davis, 2010). Furthermore, simply 

providing hygiene materials does not ensure behavioral 

change without sufficient education and resources to 

address the gap between knowledge and practice 

(Anderson et al., 2008; Jo & Jung, 2020; Patton et al., 

2018; Rabbi & Dey, 2013). Understanding the 

interrelation of health behaviors and their predictive 

value for hand hygiene adoption is crucial for designing 

effective interventions to reduce health inequities and 

disease transmission (Kim et al., 2016; Mechanic & 

Cleary, 1980; Park et al., 2008). In 2022, Korea 

transitioned its COVID-19 response from a pandemic to 

an endemic approach. However, the complete 

eradication of COVID-19 may take considerable time or 

may not be feasible at all. In this context, 
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understanding and fostering the autonomous practice of 

non-pharmaceutical interventions (NPIs) have become 

increasingly important, yet related research remains 

limited. Hand hygiene, the most fundamental infection 

prevention behavior, plays a critical role during the 

COVID-19 pandemic. This study utilized national data 

from 2020 to examine the determinants influencing 

individual hand hygiene practices during the pandemic.

Ⅱ. Methods

1. Dataset

The research data used raw data from the 2020 

Community Health Survey conducted by the Korea 

Disease Control and Prevention Agency (KDCA) 

(n=210,089). The community health survey has been 

conducted annually at public health centers across the 

country since 2008 to produce health statistics at the 

city, county, and district level necessary for establishing 

local health care plans. The Community Health Survey is 

a standardized survey conducted in 253 public health 

centers across the country and produces objective health 

statistics that can be compared across regions. The 

population of the community health survey is adults 

aged 19 years or older, and a representative sample of 

900 people on average is selected from each public 

health center. The community health survey is 

conducted through household visits and 1:1 interviews 

by trained investigators, and an average of 220,000 

people participate in the survey each year. The 2020 

survey was conducted from August 16 to October 31, 

and for a limited time, 45 additional questions related to 

COVID-19 were surveyed along with essential indicators.

2. Study design

This study is a cross-sectional study using secondary 

data. 

3. Analytical framework

This study leverages a behavioral science framework 

suggesting that positive health behaviors promote other 

healthy practices (Kang, 2007; Mechanic & Cleary, 

1980). Such behaviors, encompassing activities like 

regular exercise and hand hygiene, mitigate health 

risks, while risky behaviors, including smoking and 

excessive drinking alcohol, increase susceptibility to 

disease. Investigating the co-occurrence of these 

behaviors aids in designing holistic health promotion 

strategies (Prochaska, 2008; Prochaska, Spring, & Nigg, 

2008).

Grounded in the Structural Influence Model (Lin, 

Jung, McCloud, & Viswanath, 2014), this 

cross-sectional study analyzes survey data to identify 

factors influencing handwashing practices. Previous 

research highlights the clustering of health behaviors 

(Busch, Van Stel, Schrijvers, & de Leeuw, 2013; 

Mawditt, Sacker, Britton, Kelly, & Cable, 2016; Murphy 

et al., 2019; Rabel et al., 2019) and the role of 

sociodemographic variables, such as gender, age, 

education, and socioeconomic status (SES), in shaping 

hygiene practices (Jo & Jung, 2020; Qorbani et al., 

2016; Suen, So, Yeung, Lo, & Lam, 2019; Wong & Lee, 

2019). Lower SES is often associated with a higher 

prevalence of unhealthy behaviors and limited 

healthcare access, resulting in unmet healthcare needs 

and negative perceptions of the healthcare system 

(Choi & Kim, 2008; Dumith, Muniz, Tassitano, Hallal, 

& Menezes, 2012; Huh & Lee, 2016; Ishikawa, Kondo, 

Kawachi, & Viswanath, 2016; Pampel, Krueger, & 

Denney, 2010; Woo, Sohn, Kim, & Choi, 2020).

Influenza vaccination uptake, a proxy for healthcare 

access, is influenced by SES and correlates with 

protective behaviors such as hand hygiene (Byeon et 

al., 2016; Stedman-Smith, Kingsbury, Dubois, & Grey, 

2017; Takayama, Wetmore, & Mokdad, 2012). During 

the COVID-19 pandemic, vaccinated individuals were 

more likely to adopt preventive measures, including 
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social distancing, mask-wearing, and handwashing 

(Hall et al., 2023). Consequently, this study 

incorporates healthcare access, including vaccination 

status, as a moderating variable to examine its 

influence on adherence to hand hygiene practices. By 

exploring the interplay between health-related 

behaviors—such as smoking, drinking alcohol, 

physical activity, and influenza vaccination—this study 

provides insights into the determinants of hand 

hygiene during the pandemic.

4. Measures

1) Independent variables

Previous research has categorized smoking, alcohol 

consumption, and physical inactivity as health risk 

behaviors, while balanced nutrition and regular 

physical activity are classified as health-promoting 

behaviors (Park, Jun, & Kim, 2015). However, whether 

hand hygiene practices are positively influenced by 

health-promoting behaviors or negatively by health 

risk behaviors remains unclear. This study examines 

these associations by analyzing the impacts of 

smoking, alcohol consumption, and physical inactivity 

as health risk behaviors (Kang, Sung, & Kim, 2010). 

Smoking experience was assessed using three 

questions: “How many cigarettes have you smoked in 

your life so far?”, “Have you ever smoked a heated 

tobacco product?”, and “Have you ever used a 

liquid-type e-cigarette containing nicotine?” 

Respondents were classified as having smoking 

experience if they answered “yes” to any of these 

questions. Those who responded negatively to all three 

were classified as having no smoking experience. 

Alcohol consumption frequency was measured by 

asking, “How often have you drunk alcohol in the past 

year?” Respondents with no lifetime drinking alcohol 

experience or who had not consumed alcohol in the 

past year were classified as “never drinkers.” Other 

responses were categorized as “less than once a 

month,” “2 to 3 times a month,” “2 to 3 times a week,” 

and “4 or more times a week.” Physical activity, a 

health-promoting behavior, was assessed using two 

questions: “During the past week, on how many days 

did you engage in vigorous physical activity that made 

you feel more tired or out of breath than usual?” and 

“During the past week, on how many days did you 

engage in moderate-intensity physical activity that 

made you slightly short of breath for more than 10 

minutes?” In the Community Health Survey, physical 

activity was measured in three areas: vigorous activity, 

moderate activity, and walking. However, walking was 

excluded from the analysis as it is often less indicative 

of voluntary physical activity. To address potential 

overlap between vigorous and moderate activities due 

to unclear distinctions, responses to the two categories 

were combined. The summed values (0–14 days) were 

categorized into five levels: ‘low,’ ‘middle-low,’ 

‘middle,’ ‘middle-high,’ and ‘high.’ To account for the 

effects of socioeconomic status (SES) on hand hygiene 

practices, educational attainment was included as a 

covariate in the statistical model. However, income 

level was excluded due to its substantial missing values 

and multicollinearity with educational attainment.

2) Dependent variables

To measure the level of hand hygiene practice 

during the COVID-19 pandemic, six questions were 

used: (1) “How often did you wash your hands before 

eating in the past week?” (2) “How often did you wash 

your hands after using the bathroom in the past 

week?” (3) “How often did you wash your hands after 

returning home from going out in the past week?” (4) 

“When you usually wash your hands, do you 

thoroughly wash them under running water for at least 

30 seconds?” (5) “When you usually wash your hands, 

how often do you use soap or hand sanitizer?” and (6) 

“During the past week, on average, how many times 
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per day have you used hand sanitizer outside the 

home?” Responses were scored on a 4-point scale, 

with 1 indicating “rarely” and 4 indicating “always.” 

The scores from all items were summed to create a 

continuous variable ranging from 6 to 24 points. Two 

questions required additional processing to align with 

this scoring system. For the question “Do you 

thoroughly wash your hands under running water for 

at least 30 seconds?” the original 5-point response 

scale was adapted to match the 4-point system, with 

the response “I did not wash my hands at all” treated 

as equivalent to “rarely.” For the question “During the 

past week, on average, how many times per day have 

you used hand sanitizer outside the home?” the 

original response range (0 to 99) was categorized into 

four groups (0–24 times, 25–49 times, 50–74 times, 75–

99 times) and scored on a 4-point scale. The 

dependent variable, hand hygiene practice, was based 

on the total handwashing practice scores, which were 

categorized into two groups: “poor” and “good” 

hygiene practices. This classification reflected the 

statistical distribution and characteristics of the 

responses and was informed by prior research (Park et 

al., 2008). The reliability of the six items used for 

assessing hand hygiene practice was confirmed with a 

Cronbach’s alpha coefficient of 0.742.

3) Moderators

Moderators in this study included respondents’ 

influenza vaccination status and their experience with 

unmet medical needs. Influenza vaccination status was 

assessed by asking, “Have you received an influenza 

vaccination in the past year?” Responses were 

categorized as either “vaccinated” or “unvaccinated.” 

Unmet medical needs were determined using the 

question, “In the past year, have you ever needed 

medical treatment (examination or treatment) at a 

hospital or clinic (excluding dentistry) but were unable 

to receive it?” Responses were classified as either 

“experienced” (indicating unmet medical needs) or 

“inexperienced” (indicating no unmet medical needs).

5. Statistical analysis

The statistical analysis for this study was conducted 

as follows. First, descriptive statistics were used to 

summarize the general characteristics of the 

respondents. Second, chi-square tests were performed 

to examine the associations between general 

characteristics and hand hygiene practices. Third, 

hierarchical multiple logistic regression analysis was 

employed to analyze the effects of socioeconomic 

status, health risk behaviors, health promotion 

behaviors, influenza vaccination status, and unmet 

medical needs on hand hygiene practices, while 

controlling for sociodemographic variables such as 

gender and age. The logistic regression model 

underwent diagnostic checks to ensure its validity. 

Finally, the moderating effects of influenza vaccination 

status and unmet medical needs on the relationship 

between traditional health behaviors and hand hygiene 

practices were evaluated using the verification method 

outlined by Baron and Kenny (Baron & Kenny, 1986; 

Park & Jeon, 2006). All statistical analyses were 

conducted using SPSS version 25.0. Given that the 

Community Health Survey sample was obtained using 

a complex sampling design, we accounted for 

stratification variables, cluster variables, and sampling 

weights in our statistical calculations.

6. Ethical consideration

The community health survey raw data is secondary 

data disclosed to the public and is not subject to 

human subject research based on Article 2, Paragraph 

2 of the Enforcement Rules of the Bioethics and Safety 

Act, and is therefore excluded from IRB review. The 

original IRB approval number from the Korea Disease 

Control and Prevention Agency was 2016-10-01-P-A.
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Ⅲ. Results

1. General characteristics of the sample

The general characteristics of the respondents are 

as follows <Table 1>. Gender was 44.5% male and 

55.5% female. The largest age group was 70 years or 

older at 24.0%. In terms of educational attainment, 

high school graduation was the most common at 

33.4%. Those with no smoking experience accounted 

for 65.2%, while those with smoking experience 

accounted for 34.8%. The majority (43.3%) did not 

drink alcohol at all. In the case of physical activity, 

the majority (72.0%) were ‘Lowest’ who rarely practice 

it. Those who had been vaccinated against influenza 

in the past year were 59.7% of all respondents, and 

those who had not been vaccinated were 40.3%. 

Those who experienced unmet medical care in the 

past year were 5.6%, and those who did not 

experience it were 94.4%.

Variables Categories Frequency %

Socio-
demographic 
characteristics

Gender
Men  93,576  44.5

Women 116,513  55.5

Age

19-29  21,562  10.3

30-39  22,238  10.6

40-49  32,352  15.4

50-59  41,010  19.5

60-69  42,519  20.2

≥ 70  50,408  24.0

Socio-
economic status

Educational 
attainment

Elementary school or less  51,721  24.6

Middle School graduation  23,623  11.2

High school graduation  70,177  33.4

College or post-graduate  64,568  30.8

Health risk behaviors

Smoking
Never 13,7074  65.2

Ever  73,015  34.8

Drinking alcohol

Never  90,989  43.3

< 1/mo  45,760  21.8

2~3 times/mo  36,501  17.4

2~3 times/wk  25,261  12.0

≥ 4 times/wk  11,578  5.5

Health promotion 
behaviors

Physical activity

Low 151,123  72.0

Middle-low  30,274  14.4

Middle  20,042  9.5

Middle-high  4,629  2.2

High  4,021  1.9

Influenza vaccination
Not vaccinated  84,595  40.3

Vaccinated 125,494  59.7

Unmet medical care
Did not experience 198,375  94.4

Experienced  11,714  5.6

Hand hygiene practices
Poor 102,669  48.9

Good 107,420  51.1

Total 210,089 100.0

<Table 1> General characteristics of the sample 
N=210,089
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2. Association between health behaviors and
hand hygiene practices

The results of examining the relationship between

health behaviors and hand hygiene practices are as 

follows <Table 2>. In terms of gender, women practiced 

hand hygiene better than men (=3,560.697, p<.001).

In terms of age, people in their 60s were found to 

practice hand hygiene best (=5,478.389, p<.001).

The higher the level of education, the better the 

tendency was to wash hands (=4,431.531, p<.001). In

terms of health risk behaviors, the group with no 

smoking experience (=2,629.858, p<.001) and the

group with low drinking alcohol frequency (=
1,092.906, p<.001) practiced good hand hygiene. In the 

case of health promotion behavior, the more physical 

activity the person practiced better hand hygiene (=
89.438, p<.001). In the case of influenza vaccination, 

the vaccinated group was found to keep hand hygiene

Variables Categories Poor Good χ2 

Socio-
demographic
characteristics

Gender
Men  52,525 ( 51.2)  41,051 ( 38.2)

3,560.697***
Women  50,144 ( 48.8)  66,369 ( 61.8)

Age

19-29  9,595 (  9.3)  11,967 ( 11.1)

5,478.389***

30-39  8,577 (  8.4)  13,661 ( 12.7)

40-49  13,996 ( 13.6)  18,356 ( 17.1)

50-59  19,223 ( 18.7)  21,787 ( 20.3)

60-69  20,654 ( 20.1)  21,865 ( 20.4)

≥ 70  30,624 ( 29.8)  19,784 ( 18.4)

Socio-economic 
status

Educational 
attainment

Elementary school or less  31,720 ( 30.9)  20,001 ( 18.6)

4,431.531***
Middle School graduation  12,246 ( 11.9)  11,377 ( 10.6)

High school graduation  32,937 ( 32.1)  37,240 ( 34.7)

College or post-graduate  25,766 ( 25.1)  38,802 ( 36.1)

Health risk behaviors

Smoking
Never  61,392 ( 59.8)  75,682 ( 70.5)

2,629.858***
Ever  41,277 ( 40.2)  31,738 ( 29.5)

Drinking 
alcohol

Never  44,747 ( 43.6)  46,242 ( 43.0)

1,092.906***

< 1/mo  20,497 ( 20.0)  25,263 ( 23.5)

2~3 times/mo  17,280 ( 16.8)  19,221 ( 17.9)

2~3 times/wk  13,106 ( 12.8)  12,155 ( 11.3)

≥ 4 times/wk  7,039 (  6.9)  4,539 (  4.2)

Health promotion 
behaviors

Physical 
activity

Low  74,698 ( 72.8)  76,425 ( 71.1)

  89.438***

Middle-low  14,346 ( 14.0)  15,928 ( 14.8)

Middle  9,685 (  9.4)  10,357 (  9.6)

Middle-high  2,066 (  2.0)  2,563 (  2.4)

High  1,874 (  1.8)  2,147 (  2.0)

Influenza vaccination
Not vaccinated  40,746 ( 39.7)  43,849 ( 40.8)

  28.036***
Vaccinated  61,923 ( 60.3)  63,571 ( 59.2)

Unmet medical care
Did not experience  96,332 ( 93.8) 102,043 ( 95.0)

 135.718***
Experienced  6,337 (  6.2)  5,377 (  5.0)

Sum 102,669 (100.0) 107,420 (100.0)

Note. *** p<.001

<Table 2> Association between health behaviors and hand hygiene practices 
Unit: Frequency (%)
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well (=28.036, p=<.001), and in the case of unmet 

medical care, the inexperienced group was found to 

keep hand hygiene relatively well (=135.718, 

p<.001).

3. Hierarchical multiple logistic regression analysis 
of determinants affecting hand hygiene 
practice

The results of a multiple logistic regression analysis 

of factors affecting hand hygiene practice are as 

follows <Table 3>. According to Model I, men were 

0.507 times less likely to practice hand hygiene than 

women (95% CI=0.498-0.517). In terms of age, older 

people were 0.979 times less likely to practice hand 

hygiene than younger people (95% CI=0.972-0.986). 

The highly educated group was 1.382 times more likely 

to practice hand hygiene than the less educated group 

(95% CI=1.368-1.396). According to Model II, which 

additionally introduced health risk behaviors, smokers 

were 0.888 times less likely to practice hand hygiene 

than non-smokers (95% CI=0.865-0.911). The group 

with high drinking alcohol frequency was 0.944 times 

less likely to practice hand hygiene than the group 

with low drinking alcohol frequency (95% 

CI=0.937-0.952). In Model III, which additionally 

included health promotion behaviors, the group with a 

high level of physical activity was 1.056 times more 

likely to practice hand hygiene than the group with 

low physical activity (95% CI=1.045-1.066). Lastly, 

according to IV, which added variables related to 

respondents’ access to medical care, the group that 

had been vaccinated against influenza was 1.220 times 

more likely to practice hand hygiene than the group 

that had not been vaccinated (95% CI=1.196-1.245). 

The group with unmet medical experience was 0.765 

times less likely to practice hand hygiene than the 

group with no experience (95% CI=0.765-0.795).

4. Moderating effect of influenza vaccination 
between health behavior and hand hygiene 
practice

First, the results of hierarchical regression analysis 

to verify the moderating effect of influenza vaccination 

are as follows <Table 4>. Model 1 inputs the 

independent variables educational attainment, 

smoking, drinking alcohol, and physical activity along 

with potential confounding variables gender and age. 

In Model 2, the moderator, influenza vaccination 

status, was entered. In Model 3, to examine how the 

relationship between the independent variables of 

smoking, drinking alcohol, physical activity, and hand 

hygiene practice is adjusted by the presence of 

influenza vaccination, an interaction term was input in 

which the independent and moderating variables were 

mean-centered and multiplied. According to the 

results, there was a significant moderating effect 

between conventional health behaviors and hand 

hygiene practices depending on influenza vaccination. 

In other words, even smokers practiced hand hygiene 

more if they had ever been vaccinated against 

influenza. Likewise, even if they drank frequently, they 

practiced more hand hygiene if they had had an 

influenza vaccination.

Second, the results of hierarchical regression 

analysis to verify the moderating effect of unmet 

medical experience are as follows <Table 5>. Model 1 

inputs the independent variables educational 

attainment, smoking, drinking alcohol, and physical 

activity along with potential confounding variables 

gender and age. In Model 2, the moderator, unmet 

medical experience, was entered. In Model 3, to 

examine how the relationship between the 

independent variables of smoking, drinking alcohol, 

physical activity, and hand hygiene practice varies 

depending on the presence or absence of unmet 

medical experience, an interaction term was input in 

which the independent and moderating variables were 
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mean-centered and multiplied. According to the 

results, there was no significant moderating effect 

between conventional health behaviors and 

experiences of unmet medical care.

Ⅳ. Discussion

Health-promoting behaviors, such as smoking 

cessation, reduced alcohol consumption, and physical 

activity, are critical for preventing chronic diseases 

and maintaining individual health (Alamian & Paradis, 

Variables
Model I Model II Model III

β t β t β t

Socio-
demographic
characteristics

Gender (ref. Women) -0.135   -45.231*** -0.134   -45.075*** -0.135   -45.392***

Age -0.021    -7.302*** -0.036   -12.275*** -0.035   -11.895***

Socio-
economic status

Education  0.180    63.952***  0.186    65.601***  0.184    64.881***

Health risk 
behaviors

Smoking (ref. Never) -0.027    -9.071*** -0.024    -8.212*** -0.023    -7.749***

Drinking alcohol -0.034   -14.408*** -0.031   -13.188*** -0.030   -12.667***

Health promotion 
behaviors

Physical activity  0.023    10.738***  0.023    10.626***  0.023    10.634***

Influenza vaccination 
(ref. Not vaccinated)

 0.046    19.597***  0.044    18.531***

Smoking×Influenza vaccination  0.007     2.959**

Drinking alcohol×Influenza vaccination  0.015     6.622***

Physical activity×Influenza vaccination  0.001     0.666

Note. ** p<.01, *** p<.001

<Table 5> Moderating effect of unmet medical care between health behavior and hand hygiene practice

Variables
Model I Model II Model III

β t β t β t

Socio-
demographic
characteristics

Gender (ref. Women) -0.135 -45.231*** -0.137 -45.912*** -0.137  -45.908***

Age -0.021  -7.302*** -0.022  -7.693*** -0.022   -7.688***

Socio-
economic status

Education  0.180  63.952***  0.179  63.659***  0.179   63.657***

Health risk 
behaviors

Smoking (ref. Never) -0.027  -9.071*** -0.026  -8.650*** -0.026   -8.652***

Drinking alcohol -0.034 -14.408*** -0.034 -14.225*** -0.034  -14.227***

Health promotion 
behaviors

Physical activity  0.023  10.738***  0.024  11.016***  0.024   10.993***

Unmet medical care
(ref. Did not experience)

-0.030 -14.030*** -0.030  -14.026***

Smoking×Unmet medical care  0.001  0.097

Drinking alcohol×Unmet medical care  0.001 -0.177

Physical activity×Umedical care  0.001  0.678

Note. ** p<.01, *** p<.001

<Table 4> Moderating effect of influenza vaccination between health behavior and hand hygiene practice
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2009). However, there is limited understanding of the 

relationship between non-pharmaceutical intervention 

(NPI) behaviors, which gained prominence during the 

COVID-19 pandemic, and traditional health behaviors. 

Given the variability in compliance with quarantine 

measures, understanding the determinants of these 

behaviors has emerged as an important public health 

issue. This study investigates the behavioral 

determinants of hand hygiene practices using data 

from a community health survey conducted during the 

COVID-19 pandemic.

The analysis revealed several key findings. First, 

respondents who were female, younger, or had higher 

education levels were more likely to practice hand 

hygiene. Second, individuals who smoked or consumed 

alcohol frequently were less likely to engage in hand 

hygiene. Third, higher levels of physical activity were 

associated with greater adherence to hand hygiene 

practices. Fourth, those with unmet medical needs or 

who had not received an influenza vaccination were 

less likely to practice hand hygiene. These findings 

indicate that individuals engaging in traditional 

health-promoting behaviors were also more likely to 

maintain good hand hygiene during the pandemic, 

while those with health risk behaviors were less likely 

to do so, rendering them more vulnerable to infection. 

This aligns with prior research suggesting that 

health-promoting lifestyles tend to cluster and 

correlate with better hygiene practices (de Vries et al., 

2008; Kang, 2007; Shin, 2019).

This study provides new evidence that traditional 

health behaviors are systematically related to personal 

quarantine measures, such as hand hygiene, which 

serve as critical protections during public health 

emergencies like the COVID-19 pandemic. However, it 

is concerning that health risk behaviors, such as 

increased alcohol consumption, smoking, and reduced 

physical activity, have risen during the pandemic, 

potentially exacerbating health inequalities (Lesser & 

Nienhuis, 2020; Zajacova, Jehn, Stackhouse, Denice, & 

Ramos, 2020). Public health strategies must prioritize 

identifying vulnerable populations and monitoring 

disparities in NPI compliance. Despite its simplicity, 

barriers to hand hygiene, such as inadequate access to 

soap and water, persist among low-income 

populations and in resource-limited countries (Loftus 

et al., 2019).

The pandemic has also deepened socioeconomic 

disparities, compounded by economic losses and 

restricted access to healthcare (Kim, J., 2020). 

Vulnerable groups, such as cancer survivors and 

individuals with underlying health conditions, face 

increased unmet medical needs, further threatening 

their health (Balogun, Bea, & Phillips, 2020). Essential 

workers are disproportionately affected by chronic 

diseases (Pampel et al., 2010), and the structural 

inequalities exacerbated by COVID-19 continue to 

disproportionately impact these populations. In this 

context, behavioral science interventions are essential. 

Health behaviors are shaped by individual cognition 

and social networks. For instance, smoking often 

occurs in social contexts, and hand hygiene is more 

likely in the presence of others (Drankiewicz & 

Dundes, 2003; Ho et al., 2020; Jeong et al., 2007). In 

collectivistic societies, social norms and reference 

groups play a significant role in shaping behaviors 

(Han & Choi, 2021). Establishing hand hygiene, along 

with mask-wearing and cough etiquette, as social 

norms during infectious disease outbreaks represents a 

valuable public health strategy, particularly as the 

emphasis shifts toward personal responsibility for 

disease prevention (Van Bavel et al., 2020).

With the continued risk of emerging COVID-19 

variants or future pandemics (COVID-X) and delays in 

vaccine development, early education and intervention 

targeting preventive behaviors are essential (Musavian, 

Pasha, Rahebi, Atrkar Roushan, & Ghanbari, 2014). To 

maximize the effectiveness of hand hygiene 
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interventions, comprehensive preventive behavior 

models are needed, supported by robust evidence on 

their role in suppressing infectious disease 

transmission (Kim, Y.-B., 2020). This study found that 

influenza vaccination positively moderated hand 

hygiene practices, even among groups engaging in 

health risk behaviors. Understanding the clustering of 

health-promoting and risk behaviors with hand 

hygiene is crucial for protecting vulnerable groups and 

reducing health disparities exacerbated by COVID-19.

This study has several limitations. First, given that 

cross-sectional data were used, there is a possibility of 

reverse causality between physical activity and hand 

hygiene practice. The data used in this study measured 

hand hygiene practice over the past week in the fall of 

2020, and smoking, drinking alcohol, influenza 

vaccination, and unmet medical experience measured 

behavior over the past year. Therefore, the temporal 

precedence relationship, which is one of the 

conditions for determining causality in the regression 

model, was basically satisfied. However, in the case of 

physical activity, there is a possibility that the practice 

rate during the COVID-19 period was different from 

the past in that the practice was measured over the 

past week. Second, there may be recall bias in 

responses about hand hygiene practices. Individual 

hand hygiene practices are difficult to objectively 

observe or measure unless it is an experimentally 

controlled situation. Therefore, information is 

collected through self-administration in the survey, 

and in the COVID-19 situation, hand hygiene practice 

may act as a social norm for desirable behavior and 

may cause a positive recall bias.

Ⅴ. Conclusion

Hand hygiene is a fundamental preventive measure 

during the COVID-19 pandemic, and public health 

authorities have emphasized its importance in curbing 

the spread of the virus. However, limited research has 

been conducted on the behavioral determinants of 

hand hygiene. This study investigates the factors 

influencing hand hygiene practices during the 

pandemic and reveals that women, younger 

individuals, and those with higher levels of education 

were more likely to engage in consistent hand hygiene 

practices. Conversely, smokers and frequent alcohol 

consumers were less likely to adhere to hand hygiene 

recommendations. Higher levels of physical activity 

were positively associated with better hand hygiene 

practices. Moreover, individuals with unmet medical 

needs or who had not received influenza vaccinations 

were less likely to practice good hand hygiene. This 

study also examines the relationships between 

health-promoting behaviors, health risk behaviors, and 

hand hygiene practices during the pandemic. 

Individuals engaging in health-promoting behaviors 

were more likely to maintain good hand hygiene, while 

those with health risk behaviors demonstrated lower 

compliance, potentially increasing their vulnerability 

to infection. These findings underscore the need for 

targeted non-pharmaceutical intervention strategies, 

particularly for high-risk groups, including those with 

unmet medical needs or who are unvaccinated against 

influenza. Addressing these gaps will be critical for 

improving public health outcomes during future 

infectious disease outbreaks.
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