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Abstract

Background This study aimed to investigate the changes in the health behaviors and subjective health perception
of adolescents with chronic allergic disease, including atopic dermatitis, asthma, and allergic rhinitis, amidst the
coronavirus disease 2019 (COVID-19) pandemic in South Korea.

Methods This study used the 15th (2019) and 17th (2021) raw data obtained from the Korea Youth Risk Behavior
Web-based Survey (KYRBWS), conducted by the Ministry of Health and Welfare of South Korea. Data were analyzed
using multiple logistic regression with complex sampling using weighted values. Odds ratios with 95% confidence
intervals for six health behaviors and subjective health perception were used as the major variables.

Results Six health behaviors (dietary habits, weight gain, smoking, alcohol consumption, sleep time, and physical
activity) changed substantially during COVID-19. There was an increase in the duration of sedentary activities, a slight
increase in BMI, and improvements in mental health. Concurrently, there was a decrease in alcohol consumption,
sleep duration, and the consumption of sweetened beverages. Despite these improvements in big six health
behaviors, adolescents with chronic illnesses continue to perceive themselves as unhealthy.

Conclusions These findings suggest that the follow-up and monitoring of health behaviors and subjective health
perception in adolescents with chronic allergic diseases during the COVID-19 pandemic are necessary. Understanding
the mechanisms underlying sustained behavioral change can inform the development of interventions to promote
healthy behavior after the pandemic has passed.
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Introduction

In December 2019, the Coronavirus disease 2019
(COVID-19) outbreak began in China and was
announced as a pandemic by the World Health Organi-
zation (WHO) in March 2020. It is an acute respiratory
disease caused by the SARS-CoV-2 coronavirus and has
become a global pandemic [1]. It has affected more than
200 countries globally, with the total number of COVID-
19 patients being more than seven million and the num-
ber of deaths reported to be 6,921,614 as of May 3, 2023
[2]. In South Korea, the first confirmed case of COVID-
19 was registered in January 2020; 250,000 people have
been diagnosed with the virus and 25,000 people have
died from it [3]. Currently, the global death toll from
COVID-19 has exceeded 8.54 million [4]. The incidence
of chronic allergic diseases, including asthma, atopic
dermatitis, and allergic rhinitis, has gradually increased
owing to recent environmental changes [5]. Allergic dis-
ease prevalence and morbidity rates have been steadily
increasing worldwide, particularly among children and
young adults over the past decade [6]. Allergic diseases,
traditionally associated with Western lifestyles, are now
seeing higher morbidity rates in Asian and Indian immi-
grants to Western countries, with a noticeable increase
over the past 20 years [7]. According to a meta-analysis
that clarified the relationship between chronic allergic
diseases and COVID-19, those with chronic allergic dis-
eases have a higher risk of developing COVID-19.

The big six health risk factors which consist of alcohol
consumption, smoking, insufficient sleep, inadequate
physical activity, inappropriate dietary habits, and exces-
sive weight [8, 9], provide a comprehensive approach to
understanding the intricate nature of chronic diseases.
These behaviors do not act independently, rather, they
simultaneously contribute to the development of chronic
diseases [10]. This research stands out from other studies
that investigate health behavior risk factors for chronic
allergic diseases, by employing the big six approach.
Unlike previous studies that primarily concentrated on
specific aspects of health risk factors, this study endeav-
ors to comprehensively assess the six health risk fac-
tors in the context of COVID-19. Previous research has
focused on the importance of the big six risk lifestyle
behaviors and it have been identified for the short-term
and long-term health of adolescents and known predic-
tors of chronic disease including cancer, cardiovascular
disease, and mental disorders [9]. Adolescence is a stage
in the life cycle during which physical activity, nutrition,
diet, smoking, drinking habits, and health perceptions
are formed [9, 11]. Adolescence is also a period when
individuals are exposed to health risk factors and make
decisions regarding their health status [12]. Among ado-
lescents, those with chronic allergic disease may be par-
ticularly affected by six major health response factors.

Page 2 of 15

Adolescents with chronic allergic diseases may experi-
ence food allergies due to immune responses to certain
foods, requiring dietary management [13, 14], overall
weight maintenance, and consistent physical activity to
improve the immune system [15]. A recent study inves-
tigating children’s sleep patterns during the COVID-19
pandemic discovered that children with limited outdoor
activities exhibited a substantial decrease in overall phys-
ical activity and a slight decline in sleep quality as a result
of increased screen time [16]. Adequate sleep is impor-
tant for strengthening the immune system and alleviat-
ing symptoms in children with chronic allergic diseases;
however, adolescents with allergic diseases experience
poor sleep quality owing to their symptoms [17, 18].
Smoking in adolescents with chronic allergic diseases
can exacerbate respiratory symptoms, whereas alcohol
consumption reduces adolescents’ immune system [19,
20]. The mental well-being of adolescents has been sig-
nificantly impacted by the presence of COVID-19, par-
ticularly among those with substantial exposure to the
virus. Research indicates that heightened apprehension
about COVID-19 within this demographic can lead to
detrimental mental health outcomes, including increased
levels of anxiety and depression [21].

Maintaining a healthy lifestyle is particularly important
for teenagers who suffer from chronic allergic diseases.
Research has revealed inconsistent outcomes regarding
alcohol and tobacco consumption among the youth pop-
ulation during the pandemic, with some studies showing
reductions, others indicating increases, and still others
reporting no changes [22]. The social, economic, and
psychological consequences of COVID-19 may lead to
increased alcohol consumption as a coping mechanism
for anxiety, depression, and stress, a pattern similar to
that observed during past crises [23]. Consuming alcohol
has been shown to negatively affect the immune system
and raise the chances of developing respiratory infections
[24]. We hypothesized that the alcohol and tobacco con-
sumptions might be decreased during the pandemic. The
WHO [25] has stated that smokers are more likely to be
infected with COVID-19; however, research has reported
that smoking is not directly related to COVID-19, and
other health problems in smokers may increase the risk
of infection, indicating the need for further research [26].
In a research project exploring the association between
alcohol intake and COVID-19, findings revealed that
stressors, including anxiety and COVID-19 lockdowns,
led to an increase in alcohol consumption. During the
COVID-19 pandemic, students continuing their studies
were significantly affected by worldwide school closures
and lockdowns, with 87% of all students experienc-
ing educational disruptions [27]. Likewise, middle and
high schools provide online lectures or blended learn-
ing, which is mixed with online and offline classes for
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students in South Korea [28]. Consequently, this led to
significant changes in learning methods [29]. The tran-
sition to remote learning during COVID-19 have led to
reduced daily activities among adolescents, resulting in
changes in sleep patterns [30]. A study found that adoles-
cents experienced changes in their sleeping patterns dur-
ing the pandemic. Specifically, they went to bed and woke
up later than before, and their nap times decreased com-
pared to the pre-pandemic period [31]. Insufficient sleep
can negatively affect mental health and academic perfor-
mance [32, 33]. Moreover, physical activity among ado-
lescents has decreased due to social distancing related
to COVID-19, which can exacerbate not only physical
health but also mental health problems such as depres-
sion and anxiety [34]. In addition, as schools and sports
facilities were closed during the COVID-19 pandemic,
adolescents spent less time on physical activity and more
on smartphones, computers, and televisions [35, 36].
A study investigating the relationship between dietary
habits and COVID-19 [37] found that, as the outdoor
activities of adolescents decreased due to COVID-19, the
consumption of snacks, sugary drinks, and sweet bever-
ages also increased [35, 37]. Furthermore, many people
experience decreased appetite due to reduced physical
activity as a result of COVID-19, whereas others overeat
due to stress [38]. The results regarding the relationship
between dietary habits and COVID-19 are inconsistent,
and further studies are warranted. Previous research
has shown that obese adolescents and young adults are
approximately 2.6 times more likely to be exposed to
COVID-19 than non-obese individuals and are more
likely to develop respiratory diseases [39]. Additionally,
while some results indicate that lockdowns and activity
restrictions during the COVID-19 pandemic have led to
weight gain in children and adolescents, research on this
issue is lacking [40], which highlights the need for further
studies.

Furthermore, according to the 2020 Comprehensive
Survey of Adolescents, the average weekly physical activ-
ity time decreased by 1.7 h compared to 2017, down to
2.1 h, with 60.9% of adolescents reporting no outdoor
physical activity at all. The usual weekday sleep duration
increased to approximately 8 h and 20 min. This trend is
attributed to the impact of COVID-19, such as social dis-
tancing measures and remote learning [41]. Various fac-
tors contribute to increasing the likelihood of unhealthy
behaviors in youth, while others act as protective factors,
mitigating risks even amidst significant challenges [42].

Subjective health perception is an individual’s evalua-
tion of their health and serves as a reliable predictor of
future health status and healthcare utilization [43]. Sub-
jective health perception is related to lifestyle factors
such as dietary habits, smoking, alcohol consumption,
physical activity, sleep deprivation, and recovery time
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after sleep [44]. Subjective health perception has been
found to be a more accurate predictor of an individual’s
well-being than doctors’ objective diagnoses [45] and is
used as a reliable tool for assessing personal health sta-
tus. Subjective health perception encompasses an indi-
vidual’s physical, mental, and social factors and promotes
the maintenance of healthy habits and the utilization of
medical services [46, 47]. Adolescents are predisposed to
engaging in health-risk behaviors, including experienc-
ing stress, sleep deprivation, insufficient physical activ-
ity, and adopting unhealthy eating habits [48]. During the
pandemic, this population was particularly vulnerable
to COVID-19 transmission. Factors such as experiences
with COVID-19 testing, knowledge and attitudes towards
COVID-19, and the level of social support contributed to
shaping health prevention behaviors among adolescents
[46—49]. Given that subjective health perception is influ-
enced by individuals’ self-rated of their risk behaviors,
the adoption of preventive measures against COVID-19
may positively influence their subjective health percep-
tions. Therefore, this study attempted to examine the
changes in six major health risk factors before and during
COVID-19 pandemic among adolescents with chronic
allergic diseases and to identify factors influencing sub-
jective health perception using data from a representative
Korea Youth Risk Behavior Web-based Survey.

Methods

Study design

This descriptive survey aimed to examine the changes in
health risk factors among adolescents with chronic aller-
gic diseases before and during COVID-19 pandemic and
identify factors that influence their subjective health per-
ception. This was a secondary data analysis study using
raw data from the 15th (2019) and 17th (2021) Korea
Youth Risk Behavior Web-based Survey. This was not a
longitudinal research design; therefore, the subject was
not the same person in the 2019 and 2021 surveys.

Research data

The Korea Youth Risk Behavior Web-based Survey
(KYRBWYS) is a biennial survey initiated in 2005 by the
Ministry of Health and Welfare of South Korea. It aims
to comprehend the health-related behaviors, perceptions,
attitudes, and knowledge of middle (1st to 3rd grade) and
high school students (1st to 3rd grade) in metropolitan
and provincial areas of South Korea across the country
[50]. The survey utilizes an anonymous, self-administered
online format and employs random sampling of students
from both metropolitan and provincial areas. The survey
data encompassed students nationwide and employed
population stratification, sample distribution, and
sampling techniques. Specifically, the survey involved
39 regional groups and 117 strata during population
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stratification, distributed samples to 400 middle schools
and 400 high schools, and utilized a stratified cluster
sampling method. The 2015 survey involved 60,100 stu-
dents from 17 cities and provinces and included ques-
tions on various health aspects. In the 2021 survey,
considering the COVID-19 situation, mental health
(loneliness, generalized anxiety disorder) questions were
added as in 2020, and other questions were included on
smoking, drinking, physical activity, diet, sleep health,
injury and safety awareness, and sexual behavior. A total
of 113 questions were investigated [36].

Table 1 General characteristics of adolescents before and
during COVID-19

Variables Categories 2019 2021 p
(N=57,302) (N=54,846)
n (%)/M+SE n (%)/M+SE

Gender Male 29,841(52.0) 28401(51.7) 0.869

Female 27461480) 26,445(48.3)
Age 15.16+£0.04 1499+0.04 0.006
Education level  Middle 29,384(48.0) 30,015(51.2)  0.006

school

High school  27,467(52.0)  24,548(48.8)
Height 165.74+0.17 16635+0.15 0.006
Weight 59.06+0.19  6023+0.19 <0.001
Fathers'educa-  Middle 615(1.9) 558(1.5) <0.001
tion level school

graduation

or below

High school  8734(28.7) 8665(25.7)

graduation

College 19,979(69.4)  22,956(72.8)

graduation

or above
Mothers'educa- Middle 519(1.6) 453(1.2) <0.001
tion level school

graduation

or below

High school  10,174(33.3)  10,147(29.5)

graduation

College 19,348(65.0)  22,720(69.3)

graduation

or above
Perceived High 22,505(39.7)  21,567(40.1)  <0.001
household
income

Middle 27456(47.8)  27,076(49.0)

Low 7341(12.5) 6203(10.9)
Subjective High 21,943(38.1)  20,527(37.1)  0.041
academic
performance

Middle 17,234(30.1)  16,902(31.0)

Low 18,125(31.8) 17,417(31.9)
Cohabitation Living with 54,266(95.4)  52,424(96.2) 0.086
with family family

Not living 3036(4.6) 2422(3.8)

together
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Study population

The participants in this study were adolescents who par-
ticipated in the Adolescent Health Behavior Survey. The
target population included those who answered “yes” to
the question of whether they had been diagnosed with
atopic dermatitis, asthma, or allergic rhinitis. From the
15th data (2019), a total of 60,100 students participated
in the survey, the final analysis focusing on students with
57,302 experiencing chronic allergic diseases (atopic der-
matitis, asthma, allergic rhinitis) and the 17th data (2021)
collected data from 59,426 students, and the final analysis
focusing on students experiencing chronic allergic dis-
eases (atopic dermatitis, asthma, allergic rhinitis) with
54,846.

Measurements

The study participants’ general characteristics included
gender, age, educational level, height, weight, economic
status, parents’ educational level, academic performance,
and family cohabitation. Health risk behaviors, including
health habits, were measured as follows: dietary habits
(consumption of fast food in the past 7 days, consump-
tion of carbonated beverages in the past 7 days, con-
sumption of sweetened beverages in the past 7 days,
consumption of water in the past 7 days, nutrition and
diet education within the last month); smoking (lifetime
smoking experience, age of first smoking, smoking days
in the past 30 days, starting age of daily smoking, amount
of smoking in the past 30 days, experience with e-ciga-
rettes, number of days using e-cigarettes in the past 30
days, experience with heat-hot-burn tobacco products in
the past 30 days, experience of school anti-smoking edu-
cation in the past 12 months); alcohol consumption (life-
time alcohol experience, age of first alcohol consumption,
frequency of alcohol consumption in past 30 days,
amount of alcohol consumed in past 30 days, experience
of binge drinking in past 30 days, experience of school-
based alcohol education in past 12 months); physical
activity characteristics (frequency of physical activity for
60 min or more/week, frequency of high-intensity physi-
cal activity in past 7 days, frequency of strength training
activity in past 7 days, sedentary time for study purposes
on weekdays/weekends, sedentary time for non-study
purposes on weekdays/weekends); body image-related
characteristics (effects to control weight efforts/month,
subjective health perception, subjective body perception)
were included (see Tables 1 and 2 for details). Subjective
health perception was measured on a 5-point using the
question “How would you rate your health?” [45, 46].

Data analysis

Data analysis was conducted using a complex sample
design method, considering stratification variables
(strata), clustering variables (cluster), and weights (w)
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Table 2 Dietary habits of adolescents before and during COVID-

19
Variables Categories 2019 2021 p
n(%) n(%)
Consumption Never 10,517(18.0) 9319(16.8) <0.001
of fast food
(past 7 days)
Once ortwicea 32,393(564) 31,282(57.0)
week
Three to four 11,253(20.0)  11,294(20.7)
times a week
Five to six times 2012(3.5) 1975(3.7)
a week
Seven or more 1127(2.0) 976(1.8)
times a week
Consumption  Never 11,361(20.0)  13,169(24.3) <0.001
of carbonated
beverages (past
7 days)
Once ortwicea 24,785(43.1) 22,594(41.3)
week
Three to four 13,444(23.5) 11,973(21.7)
times a week
Five to six times 3979(6.9) 3440(6.3)
a week
Seven or more 3733(6.5) 3670(6.4)
times a week
Consumption  Never 6970(12.2) 8476(15.6) <0.001
of Sweetened
beverages (past
7 days)
Once ortwicea 21,604(37.4) 19,947(36.1)
week
Three to four 16,734(29.3)  14,782(27.0)
times a week
Five to six times ~ 6325(11.2) 5671(10.4)
a week
Seven or more 5669(10.0) 5970(10.9)
times a week
Nutrition/diet ~ No 29,228(52.0) 31,517(58.5) <0.001
education
(past 30 days)
Yes 28,074(48.0) 23,329(41.5)
Sweetened Lessthan 1 cup 2335(4.1) 1963(3.6) <0.001
beverages aday
consumption
(past 7 days)
1-2cupsaday 11,193(19.6) 9764(17.8)
3 cups a day 13,238(23.1)  12,221(22.3)
4 cups a day 10,136(17.8) 9830(18.1)
5ormore cups 20,399(354) 21,068(38.2)
aday

according to the guidelines for using KYRBWS raw data.
To compare adolescents’ lifestyle habits and subjective
health perceptions, Rao-Scott x2 test and complex sam-
ple general linear regression analysis were performed.
To determine the elements that impact an individual’s
perception of their health, a complex sample logistic
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regression analysis, specifically a binary logistic regres-
sion analysis, was conducted. In this analysis, p-values of
less than .05 were deemed to be statistically significant.
Based on a prior study [51, 52], responses of ‘very heathy’
and ‘healthy’ were categorized as positive health aware-
ness, while responses of ‘unhealthy’ and ‘very unhealthy’
were categorized as negative health awareness when ana-
lyzing a panel logit analysis.

Results

General characteristics of adolescents before and during
COVID-19

Adolescents’ general characteristics, including gender,
age, education level, height, weight, parental education
level, subjective economic status, subjective academic
achievement, living environments, smoking experience,
e-cigarette experience, alcohol consumption experience,
physical activity frequency, time spent sitting for study-
ing or other purposes, lifetime diagnosis of asthma,
atopic dermatitis, allergic rhinitis, fast food consumption,
and weekday/weekend sleep time, were measured and
compared before and during COVID-19 (Table 1).

The analysis results showed significant differences
before and during COVID-19 in age (p=.006), educa-
tional level (p=.006), height (p=.006), weight (p<.001),
father’s educational level (p<.001), mother’s educational
level (p<.001), subjective household economy (p<.001),
subjective academic performance (p=.041), lifetime
smoking experience (p<.001), experience with e-ciga-
rette (p<.001), life-time alcohol consumption experi-
ence (p<.001), frequency of physical activity of 60 min
or more (p=.021), sedentary time spent studying dur-
ing weekdays (p<.001), sedentary time spent other than
studying during weekdays (p<.001), sedentary time spent
other than studying during weekends (p<.001), lifetime
diagnosis of asthma (p<.001), consumption of fast food
(p<.001), weekday sleep hour (p=.008), and weekend
sleeping hour (p<.001).

Dietary habits of adolescents before and during COVID-19
Dietary habits included the frequency of consumption
of fast food, carbonated beverages, sweetened bever-
ages, and water in the past week, as well as whether the
respondent had received nutrition/health education
within the past 12 months. The analysis showed statis-
tically significant differences between 2019 and 2021 in
terms of the consumption of fast food in the last 7 days
(p<.001), consumption of carbonated beverages in the
past 7 days (p<.001), consumption of sweetened bever-
ages in the past 7 days (p<.001), consumption of water
in the past 7 days (p<.001), and nutrition/diet education
within the last month (p<.001; Table 2).
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Smoking-related factors of adolescents before and during
COVID-19

As previously mentioned, smoking-related character-
istics included lifetime smoking experience, age at first
smoking, number of smoking days in the past month,
starting age of daily smoking, amount of smoking in the
past 30 days, experience with e-cigarettes, and num-
ber of days using e-cigarettes in the past 30 days. The
analysis showed significant differences before and dur-
ing COVID-19 in terms of lifetime smoking experience
(p<.001), age of first smoking (p<.001), smoking days
in the past month (p<.001), starting age of daily smok-
ing (p<.001), amount of smoking in the past 30 days
(p<.001), experience with e-cigarettes (p<.001), expe-
rience with heat-not-burn tobacco products (p<.001),
experience with heat-not-burn tobacco products in
the past 30 days (p=.028), frequency of heated tobacco
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product use within the past month (p<.001), and expe-
rience of school anti-smoking education in the past 12
months (p=.007; Table 3).

Alcohol-related factors of adolescents before and during
COVID-19

Alcohol-related characteristics included lifetime alcohol
consumption, age at first alcohol consumption, frequency
of alcohol consumption in the past 30 days, amount of
alcohol consumed in the past 30 days, experience of binge
drinking in the past 30 days, and experience with school-
based alcohol education in the past 12 months. The
analysis showed significant differences before and during
COVID-19 in lifetime alcohol consumption (p<.001), age
at first alcohol consumption (p<.001), frequency of alco-
hol consumption in the past 30 days (p<.001), amount of

Table 3 Smoking-related characteristics of adolescents before and during COVID-19

Variables Categories 2019 2021 p
n(%) n(%)

Lifetime smoking experience No 50,226(87.3) 49,517(90.1) <0.001
Yes 7076(12.7) 5329(9.9)

Age of first smoking Before elementary school 205(2.9) 135(2.6) <0.001
Elementary school 1212(16.5) 692(12.6)
Middle school 4398(62.7) 3676(69.6)
High school 1211(18.0) 763(15.2)

Smoking days (past 30 days) No 3383(47.4) 2925(54.7) <0.001
Less than 10 days 1286(17.8) 745(13.3)
More than 10 days 697(10.0) 449(8.4)
Everyday 1710(24.8) 1210(23.6)

Starting age of daily smoking Before elementary school 77(4.4) 21(0.6) <0.001
Elementary school 69(3.5) 151(4.4)
Middle school 997(57.3) 2270(67.0)
High school 588(34.8) 879(27.9)

Amount of smoking (past 30 days) No 844(21.9) 26(3.4) <0.001
1-2 348(9.0) 24(3.4)
3-5 1052(27.3) 140(22.3)
6-9 730(19.7) 146(23.7)
10-19 526( 9) 164(27 1)
20-29 17(8.2) 19(20.1)

Experience with e-cigarettes No 3562(49 1) 29(39.6) <0.001
Yes 3514(50.9) 3200(60 4)

Number of days using e-cigarettes (past 30 days) No 1969(56.0) 1855(57.5) 0.028
Less than 10 days 959(27.0) 759(23.5)
More than 10 days 273(7.8) 269(8 4)
Everyday 13(9.1) 17(10.6)

Experience with heat-not-burn tobacco products No 4638(64 3) 3720(69 0) <0.001
Yes 2438(35.7) 1609(31.0)

Experience with heat-not-burn tobacco products (past 30 days) No 1152(46.7) 957(59.4) <0.001
Less than 10 days 813(33.6) 438(26.8)
More than 10 days 208(8.5) 107(6.9)
Everyday 265(11.1) 107(6.9)

Experience of school anti-smoking education (past 12 months) No 19,308(36.8)
Yes 35,540(63.2)
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Table 4 Alcohol-related characteristics of adolescents before
and during COVID-19

Variables Categories 2019 2021 p
n(%) n(%)

Lifetime alcohol  No 35,063(60.6) 36,908(67.1) <0.001
experience

Yes 22,239(394) 17,938(32.9)
Age of first alco-  Before 1179(5.0) 1039(5.5) <0.001
hol consumption elementary

school

Elementary 4259(18.1) 3770(19.4)

school

Middle 11,513(51.6)  9470(52.8)

school

High school 5238(25.3) 3619(22.2)
Frequency of No 13,839(61.9) 12,135(67.4) <0.001
alcohol con-
sumption (past
30 days)

Less than 3 4909(22.1) 3532(19.8)

days

3-10 days 2487(11.4) 1599(9.0)

More than 10 793(3.6) 578(3.2)

days

Every day 21101.0) 94(0.6)
Amount of alco-  1-2glassesof ~ 3235(37.8)  2606(44.8) <0.001
hol consumed soju®
(past 30 days)

3-4 glasses of  1410(16.6) 995(16.6)

Soju

5-6 glasses of 738(9.0) 494(8.7)

soju

1-2 bottles of ~ 1909(22.9) 1125(19.4)

soju

More than 1108(13.7) 583(104)

2 bottles of

soju
Experience of No 7161(854)  5197(89.7) <0.001
binge drinking
(past 30 days)

1-2 days per 882(10.4) 432(7.0)

month

3-4 days per 147(1.6) 65(1.2)

month

More than 210(2.6) 109(2.1)

5 days per

month
Experience of No 36,180(67.0)
school-based al-
cohol education
(past 12 months)

Yes 18,668(33.0)

*Soju is a hard liquor in South Korea; two cups of soju equal one standard drink
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alcohol consumed (p<.001), and experience with binge
drinking (p<.001; Table 4).

Physical activity factors of adolescents before and during
COVID-19

Physical activity characteristics included 60 min or more
of physical activity, high-intensity physical activity in the
past 7 days (e.g., basketball, socker, climbing, and swim-
ming), strength training exercise in the past 7 days (e.g.,
crunches, dumbbells, and deadlift), and sedentary time
spent studying and doing something other than study-
ing during weekdays and weekends in the past week. The
analysis results showed statistically significant differ-
ences before and during COVID-19 in 60 min or more of
physical activity (p=.021), high-intensity physical activ-
ity (p=.02), sedentary time spent doing something other
than studying during weekdays (p<.001), sedentary time
spent studying during weekends (p<.001), and sedentary
time spent doing something other than studying (p <.001;
Table 5).

Body image-related characteristics of adolescents before
and during COVID-19

Body image-related characteristics included weight
control efforts and subjective perception of one’s body
image. The results showed statistically significant differ-
ences before and during COVID-19 in subjective body
perception (p<.001; Table 6).

Mental health status of adolescents before and during
COVID-19

Mental health status included recovery from fatigue after
sleep in the past 7 days, experience of sadness and despair
in the past 12 months, experience of suicidal ideation in
the past 12 months, experience of suicide planning in
the past 12 months, experience of suicide attempt in the
past 12 months, and average sleep time per day during
weekdays and weekends. The results showed statistically
significant differences before and during COVID-19 in
recovery from fatigue after sleep (p<.001), experience
of sadness and despair (p<.001), experience of suicide
attempt in the past 12 months (p<.001), and average
sleep time on weekdays (p=.003) and weekends (p<.001;
Table 7). In particular, results regarding loneliness were
found only during COVID-19 data were collected in
2021. Table 8 shows the frequency of loneliness within
the past 12 months and the level of Generalized Anxi-
ety Disorder (GAD). According to the findings, 36.3% of
adolescents reported experiencing occasional feelings of
loneliness, whereas 64.7% had mild levels of GAD.
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Table 5 Physical activity characteristics of adolescents before
and during COVID-19
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Table 6 Body image-related characteristics of adolescents

before and during COVID-19

Variables Categories 2019 2021 p Variables Categories 2019 2021 p
n(%)/MzSE  n(%)/M+SE n(%)/Mz=SE  n(%)/M+SE
60 min or more No 19,978(35.5) 18,248(34.0) 0.021 Efforts to No special effort  26,978(47.6)  25434(46.9) 0.133
of physical control
activity (past 7 weight (past
days) 30 days)
1 day 8705(15.3) 8481(15.7) Trying to lose 19,167(33.1)  18,590(33.6)
2 days 8630(152)  8790(16.0) weight
3 days 7330(12.7)  7170(12.9) Tryingtogain ~ 4290(7.4) 3962(7.2)
4 days 3877(67)  3806(6.7) weight
5 ormore days  8782(14.7) 8351(14.6) Trying to main-  6867(11.9) 6860(12.4)
High-intensity  No 18010(323) 17,779(33.7)  0.002 o tain weight
physical activ- Subjective Excellent 15471(268) 12,183(22.1)  <0.001
ity (past 7 days) Se\fl—fted)
1 day 10,793(189)  10,510(19.2) ealth
2 days 9630(16.8) 9484(1 7.1) perception
34 Y 1293 12'5 116 Very good 24,785(43.2)  23,346(42.6)
y days - (123) - 8( ) Moderate 12,8000226)  14,297(26.1)
; ays ; 82;‘2*(?'37 )8 7324(1 2)6 Poor 3915(69)  4703(87)
S h trai Nor e 29 67(8 52)4 28 36(8 52)6 0.104 very poor 322006 317106
strength train- - No 678(24)  28368(526) 0. Subjec- Very 250444) 245445 0171
INg exercise . .
tive body underweight
(past 7 days) ;
1da 8865(15.3) 8112(14.6) perception
0 Y sootion 71009 Underweight  12,046(21.1)  11,375(20.9)
: days 3663( 3337( Normal 2072836.1)  19,573(35.8)
; days 2273< 0 2282( 8 Overweight 18,182(31.9)  17,474(31.8)
s (38) . Obese 3842(65)  3970(7.0)
5ormore days 5824(10.0) 5976(10.6)
Sedentary time spent studying ~ 7.79+0.05 7.65+0.04 0.018
during weekdays (on average sleep recovery was associated with a lower OR than inad-
hours/day during past 7 days) . .
_ , equate recovery, and a higher body mass index (BMI) was
Sedentary time spent doing 2.79+0.01 349+0.02 <0.001 iated with a hich babili ¢ .
something other than studying associated with a higher probability o perce%vmg one-
during weekdays hours/ past self as unhealthy. In 2021, frequent consumption of fast
7 days) food (three or more times per week) was associated with
Sedentary time spent studying 402005  391+£005  0.113 a higher probability of perceiving oneself as unhealthy
during weekends (hours/ past than not eating fast food. A history of smoking was asso-
7 days) ciated with a lower probability of perceiving oneself as
Sedentary time spent doing 4.73+0.02 5.27+0.03 <0.001

something other than studying
during weekends (hours past
7 days)

Impact factors on subjective health perception before and
during COVID-19

Subjective health perception was analyzed using binary
logistic regression, with “excellent” and “good” coded as 0
as and “less than average” (poor, very poor) as 1. In 2019,
frequent consumption of fast food (five—six times per
week; odds ratio [OR]=1.347, 95% confidence interval
[CI]=1.201-1.510) and a history of alcohol consumption
(OR=1.038, 95% CI=1.003—-1.076) were associated with
a higher probability of perceiving oneself as unhealthy
(Table 9). Physical activity was associated with a lower
probability of perceiving oneself as unhealthy, and an
increase in sitting time was associated with a higher
probability of perceiving oneself as unhealthy. Adequate

unhealthy (OR=0.90, 95% CI=0.84—0.97). Physical activ-
ity was associated with a lower probability of perceiv-
ing oneself as unhealthy, and an increase in sitting time
on weekdays was associated with a higher probability of
perceiving oneself as unhealthy. Adequate sleep recovery
was associated with a lower OR than inadequate recov-
ery, and higher BMI was associated with a higher prob-
ability of perceiving oneself as unhealthy. Overall, the
frequent consumption of fast food (three or more times
per week) was associated with a higher probability of per-
ceiving oneself as unhealthy. Having a history of alcohol
consumption was associated with a higher probability of
perceiving oneself as unhealthy, and having a history of
smoking was associated with a lower probability of per-
ceiving oneself as unhealthy. Physical activity was asso-
ciated with a lower probability of perceiving oneself as
unhealthy, whereas an increase in sitting time was asso-
ciated with a higher probability of perceiving oneself as
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Table 7 Mental health status before and during COVID-19

Variables Categories 2019 2021 p
n(%)/M+SE  n(%)/M+SE

Recovery from Very 3891(6.4) 3677(6.4) <0.001
fatigue after sleep  sufficient
(past 7 days)

Sufficient 8760(14.9) 9162(16.5)

Somewhat 18,580(32.2) 17,910(32.4)

sufficient

Insufficient  16,735(29.7)  16,401(30.2)

Very 9336(16.8) 7696(14.5)

Insufficient
Experience of sad- No 41274(71.8)  40,154(73.2) <0.001
ness and despair
(past 12 months)

Yes 16,028(28.2)  14,692(26.8)
Experience of sui-  No 49,804(86.9) 47,890(87.3) 0.162
cidal ideation (past
12 months)

Yes 7498(13.1) 6956(12.7)
Experience of No 54,996(96.0) 52,640(96.0) 0.790
suicidal plan (past
12 months)

Yes 2306(4.0) 2206(4.0)
Experience of sui-  No 55,571(97.0) 53,601(97.8) <0.001
cide attempt (past
12 months)

Yes 1731(3.0) 1245(2.2)
Average sleep time/day during  8.45+0.02 8.37+0.02 0.003
weekdays
Average sleep time/day during ~ 6.30+0.02 6.17+0.01 <0.001
weekends

Table 8 The mental health status of participants in 2021

(N=54,846)

Variables Categories n (%)

Frequency of feeling loneli- Never 11,920 (21.4)

ness in past 12 months Almost never 12,201 (26.3)
Sometimes 19,772 (36.3)
Often 6946 (12.7)
Always 1809 (3.3)

GAD Minimal 35,664 (64.7)
Mild 13,665 (25.2)
Moderate 3285 (6.1)
Severe 2234 (4.1)

unhealthy. Adequate sleep recovery was associated with a
lower OR than inadequate recovery, and higher BMI was
associated with a higher probability of perceiving oneself
as unhealthy.

Discussion

This study investigated six behaviors of chronically aller-
gic adolescents before and during COVID-19 pandemic.
As mentioned earlier, these behaviors were alcohol con-
sumption, smoking, insufficient sleep, inadequate physi-
cal activity, inappropriate dietary habits, and excessive
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weight. The findings of this study revealed six generally
better behaviors in adolescents with chronic allergic
diseases in South Korea than before the outbreak of the
pandemic. COVID-19 had a significant impact on adoles-
cent health habits, revealing notable changes across vari-
ous domains. Firstly, significant changes were observed
in factors affecting lifestyle such as age, education level,
parental education, subjective economic status, and aca-
demic performance.

The impact of COVID-19 on adolescent health hab-
its revealed significant changes across various domains.
Dietary habits, including consumption of fast food, car-
bonated beverages, sweetened beverages, and water,
exhibited significant alterations during the pandemic
period. Smoking-related behaviors, such as lifetime
smoking experience and e-cigarette use, showed consid-
erable differences before and during COVID-19. Simi-
larly, alcohol-related factors, including lifetime alcohol
consumption and binge drinking, displayed significant
changes. Physical activity patterns, sedentary behavior,
and body image perceptions also underwent noticeable
shifts. Furthermore, mental health indicators, includ-
ing experiences of fatigue, sadness, suicidal ideation,
and loneliness, showed substantial variations during the
COVID-19 period. Overall, the pandemic has had a pro-
found on various aspects of adolescent health habits. The
improvement underscores the importance of targeted
interventions not only to sustain these beneficial behav-
iors but also to further enhance them.

A decrease was observed in alcohol consumption in
frequency and amount in the past 30 days and in alco-
hol-related behavior such as binge drinking. This result is
supported by a study indicating that adolescents’ alcohol
consumption decreased during the pandemic [53]. Due to
the lack of studies on adolescents with chronic illness, the
most common comparison is with healthy adolescents.
Similar to healthy adolescents, alcohol consumption dur-
ing the pandemic may be related to stress and anxiety,
routine lifestyle disruptions, and social isolation [54]. In
the United States, alcohol screening and counselling for
adolescents with chronic illness are not part of routine
subspecialty care visits, and behavioral health issues are
only briefly addressed [55]. The number of smoking ado-
lescents decreased; however, those who did smoked more
cigarettes compared to before the pandemic. The data
show the number of cigarettes smoked (6—29 cigarettes)
in the last 30 days, demonstrating a significant increase
compared to before the pandemic. This trend is different
from that identified previous studies [53, 56], in which
healthy adolescents in Korea also showed a reduction
in smoking activity during the pandemic. Another find-
ing is an increase in experience with e-cigarettes during
the pandemic. As society continues to adapt and recover
from the COVID-19 pandemic, greater opportunities
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Table 9 Factors on subjective health perception of adolescents before and during COVID-19
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Variables Categories Total 2019 2021
OR 95% Cl OR 95% Cl OR 95% Cl

Consumption of fast food (past 7 days) No

Once or twice a week 0.984 (0.944, 1.026) 0.971(0.916, 1.028) 0.987 (0.928, 1.049)

Three to four times a week 1.106 (1.052,1.162) 1.066 (0.992, 1.147) 1.129(1.054,1.210)

Five to six times a week 1.334(1.227,1.450) 1.347(1.201,1.510) 1.309(1.160, 1.478)

Seven or more times a week  1.208 (1.081, 1.349) 1.067 (0.905, 1.257) 1.366(1.172,1.593)
Lifetime smoking experience No

Yes 0.918 (0.873,0.966) 0.948 (0.887,1.014) 0.903 (0.837,0.974)
Lifetime alcohol consumption experience No

Yes 1.038(1.003,1.076) 1.090(1.037,1.146) 1.028 (0.979, 1.080)

60 min or more of physical activity (past 7 days) No

1 day

2 days

3 days

4 days

5 or more days
Sedentary time spent doing something other than studying during weekdays
Sedentary time spent doing something other than studying during weekends
Recovery from fatigue after sleep (past 7 days) ~ Very sufficient
Sufficient
Somewhat sufficient
Insufficient
Very Insufficient
BMI

0.923 (0.886, 0.962)
0.731 (0.700, 0.764)
0.610 (0.582, 0.640)
0.456 (0.427,0.488)
0.354 (0.334,0.374)
1.009 (1.002, 1.016)
1.032(1.027, 1.038)

0.622 (0.596, 0.650)
0.432(0.413,0.452)
0.279 (0.264, 0.294)
0.233 (0.216, 0.252)
1.035(1.031, 1.039)

0.899 (0.846, 0.955)
0.727 (0.682,0.775)
0.588 (0.549, 0.630)
0.421 (0.382, 0.465)
0.339(0.312,0.368)
1.006 (0.995, 1.017)

1.035(1.028, 1.043)

0.619 (0.583, 0.657)
0.414 (0.388,0.441)
0.276 (0.254, 0.299)
0.229 (0.204, 0.257)
1.034 (1.028, 1.040)

0.939 (0.886, 0.994)
0.726 (0.684,0.772)
0.625 (0.584, 0.668)
0.482 (0.440, 0.528)
0.362 (0.335,0.390)
0.998 (0.989, 1.007)

1.030(1.191, 1.488)

0.614 (0.577,0.654)
0.442 (0.415,0.471)
0.274 (0.255, 0.295)
0.233 (0.209, 0.259)
1.033(1.028, 1.039)

*Subjective health perception can be judged by analyzing the logistic model for unhealthy by setting “excellent” and “good” to 0 and “less than average” to 1

*Significant factors are bolded, indicating areas where factor likely to increase unhealthy behaviors or to decrease unhealthy behaviors

for social contact among adolescents can be anticipated,
along with an increased likelihood of obtaining e-cig-
arettes from social contacts and observing e-cigarette
use behaviors among peers [57]. The decline in alcohol
and cigarette consumption during the pandemic may be
attributed to reduced social interactions with peers, lim-
ited access to substances, and more time spent at home
with parents [58]. Limited mobility appears to protect
against unhealthy behavior.

Adolescents in this study slept 8 min less during week-
days and 13 min (6.1710.01) less on weekdays compared
to their sleep hours before the pandemic. This finding is
inconsistent with that of healthy adolescents, whose sleep
duration increased during the pandemic, which may have
resulted from less time spent commuting from home to
school [9]. Helito’s study [59] demonstrated that chil-
dren with chronic illness have less sleep time compared
to their healthy counterpart. Increased screen time, poor
sleep quality, and that the lack of school activities may
have contributed to the prevalence of insomnia and sleep
problems. Despite the observed reductions in sleep dura-
tion, precisely 8 min on weekdays and 13 min on week-
ends, the comparative sleep times before and during the
pandemic remain unchanged, with adolescents averag-
ing 8 h per night on weekdays and only 6 h on weekends.
The reduction does not significantly alter the pre-existing

sleep patterns among adolescents. Notably, the weekend
sleep duration continues to fall below the recommended
8 to 10 h per day for this age group [60] underscoring a
persistent area of concern. Lack of sleep among adoles-
cents with chronic allergic disease puts them at risk of
disease because of their weakened immune system. Walk-
ing, moderate-intensity activities, and vigorous-intensity
activities improved both subjective and objective sleep
quality [61], indicating the need to enhance sleep quality
among adolescents during the COVID-19 pandemic.

We observed an increase of 18 min of sedentary activ-
ity during weekdays and 27.6 min during weekends, as
well as an increase of 3 days of physical activity. A study
showed no difference in sedentary and screen time (such
as the duration for which something is visible in smart-
phone applications or the Internet) between chronically
ill and healthy adolescents before the pandemic, with
an average sedentary time of 10.2 h per day [62]. Lower
physical activity was recorded among healthy adoles-
cents after the pandemic, ranging from 10.8 to 91 min/
day [63]. Before the pandemic, chronically ill adolescents
were disadvantaged by physical movement limitation and
pain caused by their illness. In this study, only 34% did
not exercise, and the frequency of physical activity for
1-3 days increased after the pandemic. They may have
been able to adapt to the pandemic by maintaining their
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physical activity levels through at-home exercises and
outdoor activities that allow physical distancing. A study
of children in the United States during the pandemic
showed an increase in children’s use of local streets and
sidewalks, and parents reported that their children had
gone for a walk the day before [64]. Additionally, nearly
one-third of children participated in online streaming
physical activities [65]. Lower socioeconomic status pre-
dicted lower physical activity during the pandemic [63],
whereas in this study, families had better income after the
pandemic, which provides another explanation for the
higher level of physical activity among adolescents with
chronic allergic diseases. General nurses need to main-
tain good behavior and improve it for this population to
stay physically active.

In terms of dietary habits, more adolescents consumed
fast food at least three times a week, and their consump-
tion of carbonated and sweetened beverages decreased.
Despite a decline in the frequency of sweetened beverage
consumption, slightly more than half of the adolescents
with chronic allergic disease consumed at least four cups
per day. This decrease in sweetened beverages is similar
to those reported in a study among healthy adolescents
in Australia [9]. It could be due to mobility restrictions
during the pandemic which resulted in limited peer influ-
ence and access to obtain sugary drinks. Additionally, it
led to increased consumption of home-cooked meals,
eating with other family members, more mindful eating,
and participation in cooking [66].

The BMI of the subjects before the pandemic was
21.5; during the pandemic, it had slightly increased to
21.7. Both BMIs are considered normal weight [67]. This
change can be interpreted as a shift in dietary habits due
to the suspension of school meals and the decrease in
physical activity and offline classes during the lockdown
period caused by the COVID-19 situation [68]. However,
this finding is in contrast to a study in the United States,
which observed an increase in obesity prevalence and
BMI-z after the pandemic, particularly among school-
aged Black or Hispanic children and those who were
prescribed antihypertensive medications [69]. The BMI
z-score indicated the relative weight based on the child’s
age and gender [70]. In light of these disparate outcomes,
differences in BMI between adolescents with chronic
allergic disease in the United States and South Korea
should be investigated.

Aside from the six behaviors previously mentioned,
mental health among adolescents with chronic illness was
better than before the pandemic, as shown by a decrease
in sadness and despair and suicide attempts. It is believed
that the mental well-being of children has improved as a
result of a decrease in negative emotions they encounter,
as many parents now work from home and spend more
time with their children [71].
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In a systematic study of Korean school-age children
with chronic diseases, it was found that children diag-
nosed with conditions such as diabetes, asthma, atopic
dermatitis, and childhood cancer were concerned about
their classmates’ curiosity regarding their chronic dis-
eases during school. They also reported difficulties in
communicating with their peers. Administering medica-
tion for disease management at school was inconvenient,
and they experienced negative emotions due to their ill-
ness, which made school life challenging. Additionally,
they struggled with self-care, and their overall life satis-
faction was negatively impacted by the lack of support
or discrimination from teachers or peers tempted to eat
inappropriate foods at school [72]. This study suggested
that children with chronic allergic illnesses tend to have
better mental health status due to less stressful situations
related to school activities and interactions. This reduced
school interaction leads to less stress because it mini-
mizes exposure to social pressures, and academic chal-
lenges, thereby creating a more relaxed environment. A
positive correlation was found between academic stress
and difficulties due to COVID-19, which means that the
greater the difficulties due to COVID-19, the more stress
related to academics [73]. There was a positive correla-
tion between difficulties due to COVID-19 and family
relationships, and a negative correlation between aca-
demic stress and family relationships. In other words, it
can be interpreted that even in a pandemic situation, if
adolescents receive appropriate support from their fami-
lies, it has a positive effect on academic stress [73] The
impact of social support is not included in the data analy-
sis, future research is necessary.

Although the number of smoking adolescents and alco-
hol consumption decreased during the pandemic, alcohol
consumption was three times higher than smoking; nev-
ertheless, alcohol-related behaviors decreased following
the pandemic. The lack of health education on alcohol
consumption can contribute to the high prevalence of
alcohol use among adolescents. During the COVID-19
pandemic, a substantial debate addressed the impact of
nicotine use, and smoking was regarded as a major risk
factor for the poor progression of the disease [74]. One
study suggested that enhancing smoking cessation trials
amid the pandemic is a clinical priority that needs strong
support, and public health initiatives should include
smoking cessation with top-notch advice and unconven-
tional methods during COVID-19 [75]. This may have
resulted in a lack of alcohol education during the pan-
demic. Therefore, a self-administered, condition-specific
psychoeducational intervention could be used to increase
alcohol-related knowledge and perceived risk among
adolescents with chronic illnesses [55].

Adolescents with chronic illnesses are portrayed as
being less healthy despite an increasing trend in the
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big six health behaviors since the pandemic began; this
may be because they are more susceptible to infection
and spend less time outdoors. Both before and during
COVID-19 pandemic, these adolescents have shown the
same pattern of habits perceived as unhealthy.

This is similar to the finding that the proportion of
adolescents perceiving themselves as healthy decreased
in 2021 compared to 2019, based on the same raw data
[76]. In particular, those who consume fast food two to
three times per week are more likely to perceive them-
selves as unhealthy, whereas those who smoke, have
a higher BMI, have consumed alcohol, and engage in
more physical activity are less likely to perceive them-
selves as unhealthy. Compared to healthy children, chil-
dren with asthma are more inclined to view themselves
as unhealthy because they perceive health as the absence
of health problems and symptoms [77]. In conjunction
with the pandemic, their limited view of health may be
the source of their subjective view of illness in this study
as individuals with a high level of subjective health per-
ception are more likely to engage in healthy behaviors
and seek professional medical care when necessary [46,
47]. The perception of being unhealthy in adolescents
with these characteristics allows health professionals to
encourage healthier behaviors. According to the results
of this study, students who have unhealthy behaviors
such as eating fast food, smoking cigarettes, or drinking
alcohol are aware of unhealthy behaviors by themselves.
Therefore, it is essential to continue providing health
education for students with healthy or chronic illnesses
and guidance on health behaviors by examining indi-
vidual health beliefs and perceptions even amid such a
disease. Generally, patients with well-controlled asthma
and other allergic diseases do not have an increased risk
of SARS-CoV-2 infection or severe COVID-19 outcomes
[5]. Parents of chronically ill children in Australia feel
more fearful about the risk of developing severe COVID-
19 disease [78]. They are more protective by taking more
precautions and using problem-focused coping in deal-
ing with the COVID-19 pandemic [78]. A study among
caregivers of chronically ill children in Germany showed
lower appointment cancellations and group training,
amidst higher cancellations due to fear of infection and
physical distancing [79]. Adherence was also higher
among Israeli patients with asthma, and when com-
pared to their pre-pandemic symptom trajectory, 20%
of patients demonstrated better-than-expected control
[80]. This reflects how parents took precautions to pro-
tect their children during the pandemic. Parents have a
protective and directing parenting style characterized by
a high level of warmth and a high level of control through
explicit management to direct children through demand-
ing treatment [81] or situations such as a pandemic. This
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may explain why the children’s big six behaviors were
better than before the pandemic.

Implications for nursing practice and research

The findings of this study have four implications for nurs-
ing practice and research related to the six behaviors of
children with chronic diseases and allergies. First, health
education should be provided to maintain and increase
the level of healthy behavior. Because these behaviors are
interconnected, it is necessary to provide health educa-
tion regarding all six. Comprehensive health education
can assist children in understanding the interrelation-
ships between various behaviors and their effects on their
overall health. By delivering extensive education, nurses
can empower children to make informed decisions and
maintain healthy behaviors. Second, it is necessary to
provide parents with informational support to encourage
their children to adopt healthy behaviors. For instance,
according to one study, more than one-third of parents
of children with chronic disease were uncertain about
their child’s physical activity out of concern for the medi-
cal condition [82]. Children’s healthy behaviors may be
improved by addressing parents’ doubts with appropri-
ate information. Physical activity during a pandemic can
be sustained with careful consideration of safety. Chil-
dren with asthma can engage in indoor activities that are
less asthma-inducing (such as swimming) as opposed to
outdoor activities (such as walking) and lower-intensity
exercises that allow ventilation to recover [83]. More-
over, as children with chronic illness view being healthy
as the absence of health problems and symptoms, pedi-
atric nurses need to assess their views of health [77].
The likelihood of having multiple illnesses later in life is
clearly correlated with how healthy a person rates them-
selves as an adolescent [84]. Because each adolescent
may view health differently, it is possible to provide them
with counseling that is tailored specifically to their health
needs in relation to the big six behaviors—for instance,
regarding balanced nutrition, physical activity, and alco-
hol consumption. This will assist nurses in encourag-
ing families and children to manage their health during
the pandemic. Finally, the long-term sustainability of
the big six behaviors and the factors that influence their
adoption and maintenance over time need to be investi-
gated. Understanding the mechanisms underlying sus-
tained behavioral changes can inform the development
of interventions to promote healthy behaviors after the
pandemic.

Limitations

This study has limitations. Primarily, the measurements
were based on self-reported data, which may introduce
bias. More objective methods, such as observations
or behavioral diaries, could provide a more accurate
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assessment. Additionally, the cross-sectional nature of
the study limits the ability to capture detailed informa-
tion about behaviors over time. Furthermore, reliance
on secondary data constrains the opportunity to gather
more comprehensive data.

Conclusion

This study investigated the changes in the health behav-
iors and subjective health perception of adolescents with
chronic allergic disease during the COVID-19 pandemic
in South Korea using raw data from the KYRBWS. This
study found that the six health behavior factors and sub-
jective health perception substantially changed during
the pandemic. These findings suggest that it is neces-
sary to follow up and monitor the health behaviors and
subjective health perception of adolescents with chronic
allergic disease during the COVID-19 pandemic.
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