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Objectives: This study investigated the association between exacerbated economic hardship during the coronavirus disease 2019
(COVID-19) pandemic and changes in the health behaviors of Korean adolescents.

Methods: We analyzed data from the 2021 Korea Youth Risk Behavior Survey and included 44 908 students (22 823 boys and 22 085
girls) as study subjects. The dependent variables included changes in health behaviors (breakfast habits, physical activity, and alcohol
use) that occurred during the COVID-19 pandemic. The aggravation of economic hardship by COVID-19 and the subjective economic
status of the family were used as exposure variables. Multiple logistic regression analysis was utilized to calculate the prevalence odds
ratios (PORs).

Results: Severe exacerbation of a family’s economic hardship due to COVID-19 was negatively associated with the health behaviors of
adolescents, including increased breakfast skipping (POR, 1.85; 95% confidence interval [Cl], 1.55 to 2.21 for boys and POR, 1.56; 95%
Cl, 1.27 to 1.92 for girls) and decreased physical activity (POR, 1.37;95% Cl, 1.19 to 1.57 for boys and POR, 1.38; 95% Cl, 1.19 to 1.60 for
girls). These negative changes in health behaviors were further amplified when combined with a low subjective family economic status.
Conclusions: The experience of worsening household hardship can lead to negative changes in health behavior among adolescents.
It is crucial to implement measures that address the economic challenges that arise from stressful events such as COVID-19 and to
strive to improve the lifestyles of adolescents under such circumstances.
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Coronavirus disease 2019 (COVID-19) emerged in late 2019
and led to a global pandemic by March 2020 [1]. In response
to this unprecedented situation, countries worldwide, includ-
ing Korea, implemented various measures to protect their
populations. The Korean government responded to the uncer-
tain pandemic situation with comprehensive measures such
as social distancing, quarantines, prompt diagnostic testing,
contact tracing, timely treatment, and vaccination [2]. Social
distancing measures included stay-at-home orders and the
closure of schools; thus, Korean adolescents had to adapt to
online classes at home. Furthermore, the public institutions
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and academies that were primary venues for after-school ac-
tivities became unavailable or operated with a limited capacity.
The impact of COVID-19 on the daily lives of Korean adolescents
raised concerns regarding their physical and mental health [3].

In addition to the social impacts of the COVID-19 pandemic,
the economic repercussions could not be ignored. The 2020
economic shock was comparable to the 2008 global financial
crisis, with a 3.7% decline in the growth rate of the gross domes-
tic product and a 7.4% decrease in the private consumption
growth rate [4]. That same year, 460 000 Koreans lost their jobs
[4]. Many people, particularly temporary or per diem workers in
the manufacturing sector and self-employed people with em-
ployees, faced challenges related to unemployment. Adolescents
also suffered the consequences of these economic impacts.

Studies reported an increased prevalence of obesity and
overweight among adolescents during the pandemic [5], as
well as an increased prevalence of anxiety when families expe-
rienced economic difficulties due to COVID-19 [6]. Smartphone
usage and alcohol consumption among adolescents increased
during the pandemic, particularly in families experiencing eco-
nomic difficulties [7,8]. These findings suggest that COVID-19
significantly affected the daily lives of Korean adolescents and
that the alterations in household economic status because of
COVID-19 influenced their lifestyle habits.

Despite investigations into the health and health behaviors
of adolescents before and during the COVID-19 pandemic,
comprehensive research on how changes in household eco-
nomic status affected their lifestyle habits remains limited.
Most studies have focused on the relationship between ado-
lescents’ mental health and family economic conditions. Fur-
thermore, studies that simultaneously evaluated the dynamic
factors of adolescents’ health behaviors and their economic
difficulties were scarce. Therefore, the present study explored
the association between family economic adversity following
COVID-19 and changes in the health behaviors of Korean ado-
lescents using nationally representative data. In addition, we
assessed the combined associations of exacerbated family
economic hardship and subjective family economic status on
changes in health behaviors.

METHODS

Materials
The Korea Youth Risk Behavior Survey (KYRBS) is a joint ini-
tiative of the Korea Centers for Disease Control and Prevention

Adolescent Health Behavior During COVID-19

and the Ministry of Education. The survey gathers statistics on
the health behaviors of Korean adolescents. It is an anonymous,
self-reported online survey conducted annually since 2005 for
middle school and high school students nationwide. The sur-
vey results serve as a basis for the planning and evaluation of
youth health policies and health promotion projects [9].

This study was a cross-sectional study using data from the
2021 KYRBS. Using a complex sampling method, one class per
grade from 400 middle schools and 400 high schools across
the country was selected. The survey consisted of questions
on adolescent health behaviors such as smoking, drinking, and
physical activity, and additional questions were added in 2021
on health equity and the changes in daily life before and dur-
ing the COVID-19 pandemic. The survey was performed be-
tween August 2021 and November 2021, with a teacher su-
pervising students as they accessed the KYRBS website to par-
ticipate. A total of 54 848 students from 399 middle schools
and 397 high schools participated in the survey. From that to-
tal, the present study analyzed 44 908 students (22 823 boys
and 22 085 girls), excluding those who did not respond to the
questions on lifestyle factors or household income.

Dependent Variables

The dependent variables were lifestyle changes in breakfast
habits, physical activity, and alcohol use that occurred during
the COVID-19 pandemic. To determine the negative impact of
COVID-19 on daily lifestyle, we analyzed whether the students
skipped breakfast more often, had decreased physical activity,
or had an increased consumption of alcohol. Responses to the
question “Compared to before the COVID-19 pandemic, what
changes have you made?” were used to classify changes in
breakfast habits, physical activity, and alcohol use. We classi-
fied skipping breakfast or drinking alcohol as increased for the
responses “strongly increased” or “increased” and labeled physi-
cal activity as decreased for the responses “decreased” or “strong-
ly decreased.” Reference values were derived from the com-
bined responses of “none,”“decreased,” or “strongly decreased.”
Smoking was not included as a dependent variable because of
the limited number of respondents who reported smoking
and the large number of missing values.

Exposure Variables

The change in economic level during the COVID-19 pan-
demic and the subjective family economic status were used as
exposure variables. The change in economic status during the
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COVID-19 pandemic was based on answers to the question “To
what degree has your family’s economic status become more
difficult than before COVID-19?" Answers included “severe,’
“moderate,“slight,” or “none.” For answers to the question “What
is the economic status of your family?” the subjective family
economic status was classified as high for those who respond-
ed “high” or “middle-high,” middle for those who responded
“middle,” and low for those who responded “middle-low” or
“low.”

Covariates

In this study, we adjusted for grade level, residential area,
whether residing with parents, subjective health status, and
depression status. Additional adjustments were made for each
outcome variable. Differences between weekday and weekend
wake-up times were also adjusted for the analysis of breakfast
skipping. For the analysis of physical activity, additional adjust-
ments were made for the average smartphone usage (time
per day) and the average time per day spent sitting down. For
alcohol use, smoking status was also adjusted.

Subjective health status was categorized into 3 groups: healthy,
moderate, and unhealthy. Depressive status was classified as
no or yes, based on the presence or absence of depressed mood
over the past 12 months. To analyze the regularity of wake-up
times, we considered the difference between weekday and
weekend wake-up times for all study subjects and grouped
them into 2 categories: the average group and the non-aver-
age group. The non-average group was determined based on
criteria related to the mean plus standard deviation of each
variable. Specifically, we categorized the difference between
the average weekday versus weekend wake-up times as either
=5 hours or <5 hours. The average daily smartphone usage
was classified into 2 groups: those who used their smartphones
=8.5 hours and those who used them <8.5 hours. Similarly,
we divided the average time per day spent sitting down into
2 groups: =15 hours and <15 hours.

Statistical Analysis

To assess the impact of changes in the level of economic
hardship and subjective family economic status on lifestyle
changes during the COVID-19 pandemic, we used multiple lo-
gistic regression analysis to calculate the prevalence odds ra-
tios (PORs). Initially, we evaluated the association between
each exposure variable and the lifestyle changes during the
COVID-19 pandemic, adjusting for covariates. Subsequently,
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we created 12 groups by combining COVID-19-related family
economic hardship and subjective family economic status as
exposure variables and conducted logistic regression analysis.
The results of those analyses were presented as crude and ad-
justed PORs with corresponding 95% confidence intervals (Cls).
In the statistical analysis we accounted for the complex sam-
pling method utilized in the KYRBS. All statistical analyses were
performed using R version 4.3.1 (R Foundation for Statistical
Computing, Vienna, Austria) with 0.=0.05.

Ethics Statement

This study used only a de-identified database disclosed to
the public without personal identification information; there-
fore, neither approval by the institutional review board nor
obtainment of the informed consent is necessary.

RESULTS

The general characteristics of the study subjects are pre-
sented in Table 1 and Supplemental Material 1. COVID-19-re-
lated family economic hardship was reported as severe and
moderate by 5.4% and 24.5% of boys, respectively, and was
reported as severe and moderate by 4.5% and 23.8% of girls,
respectively. Regarding subjective family economic status,
10.7% of boys responded that it was low, 47.5% that it was
middle, and 41.8% that it was high. Among girls, the corre-
sponding figures were 9.9% for low, 52.2% for middle, and
37.9% for high. After the COVID-19 pandemic, 13.1% of boys
and 13.6% of girls skipped breakfast more often than before
the pandemic. In addition, 43.1% of boys and 57.3% of girls
described a decrease in physical activity. Alcohol consumption
was increased following the pandemic in 2.1% of boys and
1.7% of girls. Both boys and girls who reported severe COVID-
19-related family economic adversity exhibited the highest
rate of skipping breakfast (19.2% in boys and 18.1% in girls) as
well as the largest percentage to report a decline in physical
activity (47.8% of boys and 62.1% of girls) and an increase in
alcohol consumption (3.3% of boys and 3.6% of girls).

Logistic regression analysis was used to examine the rela-
tionship between COVID-19-related economic hardship and
the dependent variables, and the results are presented in Ta-
ble 2. There was a significant difference in breakfast skipping
according to the degree of COVID-19-related economic diffi-
culty, whereas no significant differences in breakfast skipping
were determined by subjective family economic status. Among
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Boys Girls
Characteristics Increased  Decreased Increased Increased  Decreased Increased
Total breakfast physical alcohol Total breakfast physical alcohol
skipping activity  consumption skipping activity  consumption

Total 22 823 3029 (13.1) 9454 (43.1) 452 (2.1) 22 085 2997 (13.6) 12279(57.3)  385(1.7)
Grade

7th 4256 (17.4) 730(17.1)  1551(39.1) 17(0.4) 4181 (17.7) 751(17.8) 1990 (49.5) 21(0.5)

8th 4407 (18.4) 645(14.7) 1765 (42.0) 32(0.7) 4151(18.2) 630 (15.6) 2328 (58.3) 48(1.1)

9th 4163 (16.5) 545(13.4) 1726 (43.7) 66 (1.6) 3899 (16.2) 523 (14.0) 2254 (59.1) 59(1.3)

10th 3584 (15.7) 437(12.2) 1644 (46.7) 89 (2.5) 3342 (15.6) 443(13.2) 2051 (62.5) 78(2.2)

11th 3474 (16.1) 403 (11.5) 1547 (45.5) 120 (3.5) 3366 (15.9) 370(11.1) 1985 (60.6) 87 (2.4)

12th 2939 (16.0) 269(8.9) 1221 (42.3) 128 (4.1) 3146 (16.4) 280(9.1) 1671 (54.9) 92 (2.7)
Residential area

Rural 1788 (5.8) 235(13.0) 558 (31.5) 58(3.8) 1583 (5.3) 215(13.6) 742 (47.7) 45(2.3)

Urban 11018(51.8) 1509 (13.6)  4539(43.2) 218(2.1) 10708(52.2)  1455(13.7) 5860 (56.7)  209(1.9)

Metropolitan 10017 (425)  1285(12.5) 4357 (44.6) 176 (1.8) 9794 (42.6)  1327(13.4) 5677 (59.2) 131(1.3)
Residing with parents

Yes 21950(96.7) 2905(13.1) 9096 (43.2) 415(2.0) 21371(975) 2887(136) 11890(57.3) 366 (1.6)

No 873(3.3) 124 (13.8) 358 (42.1) 37(5.2) 714(2.5) 110(14.0) 389 (56.5) 19(3.3)
COVID-19-related family economic hardship

None 6912 (30.7) 799(11.3) 2690 (40.6) 117 (1.8) 6245 (28.9) 768 (12.5) 3308 (54.7) 94.(1.4)

Slight 8977(39.4)  1115(12.4)  3738(43.2) 152 (1.8) 9460 (42.8)  1220(12.9) 5224 (57.1) 140 (1.4)

Moderate 5657 (24.5) 861(15.1) 2443 (45.0) 143(2.7) 5364 (23.8) 824 (15.3) 3123 (60.0) 116 (2.0)

Severe 1277 (5.4) 254(19.2) 583 (47.8) 40(3.3) 1016 (4.5) 185(18.1) 624 (62.1) 35(3.6)
Subjective family economic status

High 9394 (41.8)  1259(13.2)  3923(43.6) 160 (1.7) 8153(37.9)  1143(14.7) 4555 (57.4) 126 (1.5)

Middle 10910(47.5)  1392(12.5) 4461 (42.6) 224(2.2) 11635(52.2) 1496 (12.9) 6404 (56.9) 180 (1.4)

Low 2519(10.7) 378(15.2) 1070 (43.6) 68 (3.0) 2297 (9.9) 358(15.2) 1320 (58.8) 79 (3.4)
Subjective health status

Unhealthy 1660 (7.5) 232(13.3) 945 (58.8) 50(2.9) 2175(9.8) 360(16.3) 1435 (67.6) 57(2.4)

Moderate 5054 (22.0) 671(13.4)  2392(49.3) 91(2.0) 6603 (29.9) 924(14.2) 3863 (60.5) 131(1.9)

Healthy 16109 (70.4)  2126(13.0)  6117(39.5) 311(2.0) 13307(60.3)  1713(12.8) 6981 (54.1) 197 (1.4)
Depressive mood

No 18038(79.00  2185(11.9) 7454 (43.1) 278 (1.6) 15449(70.3)  1874(12.2) 8575 (57.3) 165(1.0)

Yes 4785 (21.0) 844 (17.4) 2000 (43.3) 174(3.7) 6636 (29.7)  1123(16.8) 3704 (57.3)  220(3.2)
Smoking status

No 21730(95.0) 2876(13.1) 9092 (43.6) 297 (1.4) 21626(98.0) 2935(136) 12085(57.6)  294(1.3)

Yes 1093 (5.0) 153(13.2) 362 (33.6) 155 (14.7) 459(2.0) 62 (13.0) 194 (41.8) 91(18.4)
Difference between weekday and weekend wake-up times (hr)

>5 2934 (12.6) 421(14.0) 1143 (40.0) 113 (4.0) 3607 (15.9) 525 (14.9) 1952 (55.3) 103 (2.8)

<h 19889 (87.4)  2608(13.0) 8311 (43.6) 339(1.8) 18478 (84.1)  2472(13.3) 10327(57.7)  282(1.4)
Average smartphone usage time per day (hr)

=85 2241(9.7) 364 (15.8) 790 (36.8) 105 (5.0) 3374 (14.5) 489 (14.6) 1637 (49.8) 134(3.8)

<85 20582(90.3)  2665(12.8) 8664 (43.8) 347 (1.8) 18711(85.5)  2508(13.4) 10642(58.6)  251(1.3)
Average time spent sitting down per day (hr)

=15 2570(11.4) 328(126) 1127 (45.3) 59(2.1) 3233 (15.1) 459 (14.1) 1867 (59.1) 63(1.9)

<15 20253(88.6)  2701(13.1) 8327 (42.8) 393(2.1) 18852 (84.9)  2538(13.5) 10412(57.0)  322(1.6)

Values are presented as number (%).

COVID-19, coronavirus disease 2019.

'The percentages for “total” are column percentages and the percentages for “increased breakfast skipping,” “decreased physical activity,” and “increased alco-
hol drinking” are row percentages.
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Table 2. The prevalence odds ratios for increased breakfast skipping, decreased physical activity, and increased alcohol con-
sumption according to COVID-19-related family economic hardship and subjective family economic status in Korean adolescents

Boys Girls
Variables Prevglence Crude’ Adjusted®** n Prevglence Crude’ Adjusted®*
(%) (%)
Increased breakfast skipping
Total 22823 13.1 22085 13.6 - -
COVID-19-related family economic hardship
None 6912 11.3 1.00 (reference) 1.00 (reference) 6245 125 1.00 (reference) 1.00 (reference)
Slight 8977 12.4 1.13(1.01,1.26) 1.12(1.01, 1.25) 9460 12.9 1.07(0.96, 1.20) 1.06(0.95, 1.19)
Moderate 5657 15.1 1.43(1.28,1.60) 1.40(1.25,1.57) 5364 15.3 1.34(1.19,1.51) 1.30(1.15, 1.48)
Severe 1277 19.2 1.95(1.64,2.32) 1.85(1.55,2.21) 1016 18.1 1.68(1.38,2.04) 1.56(1.27,1.92)
Subjective family economic status
High 9394 13.2 1.00 (reference) 1.00 (reference) 8153 141 1.00 (reference) 1.00 (reference)
Middle 10910 12.5 0.99(0.90,1.09) 0.93(0.85, 1.02) 11635 12.9 0.96 (0.87, 1.05) 0.88(0.80, 0.98)
Low 2519 15.2 1.31(1.13,1.51) 1.05(0.91,1.22) 2297 15.2 1.22(1.06,1.41) 0.97(0.83,1.13)
Decreased physical activity
Total 22 823 43.1 22 085 57.3 - -
COVID-19-related family economic hardship
None 6912 40.6 1.00 (reference)  1.00 (reference) 6245 54.7 1.00 (reference) 1.00 (reference)
Slight 8977 432 1.11(1.03,1.19) 1.11(1.03, 1.19) 9460 57.1 1.09(1.02,1.16) 1.11(1.04, 1.18)
Moderate 5657 450 1.19(1.10,1.29) 1.20(1.11,1.31) 5364 60.0 1.22(1.13,1.33) 1.26(1.16, 1.37)
Severe 1277 478 1.33(1.16,1.52) 1.37(1.19, 1.57) 1016 62.1 1.33(1.15, 1.54) 1.38(1.19, 1.60)
Subjective family economic status
High 9394 43.6 1.00 (reference) 1.00 (reference) 8153 57.4 1.00 (reference) 1.00 (reference)
Middle 10910 426 0.95(0.89,1.01) 0.89(0.84, 0.95) 11635 56.9 0.96(0.90, 1.03) 0.92(0.86, 0.98)
Low 2519 436 0.97(0.88,1.08) 0.84(0.76, 0.94) 2297 58.8 1.02(0.92,1.14) 0.91(0.81,1.02)
Increased alcohol consumption
Total 22 823 2.1 22 085 1.7 - -
COVID-19-related family economic hardship
None 6912 1.8 1.00 (reference)  1.00 (reference) 6245 1.4 1.00 (reference) 1.00 (reference)
Slight 8977 1.8 0.95(0.73,1.23) 0.91(0.70,1.19) 9460 1.4 0.95(0.73,1.25) 0.82(0.62, 1.09)
Moderate 5657 27 1.45(1.13,1.87) 1.26(0.96, 1.65) 5364 2.0 1.33(0.99, 1.81) 1.02(0.71, 1.45)
Severe 1277 33 1.69(1.15,2.49) 1.41(0.91,2.20) 1016 356 2.26(1.35,3.76) 1.41(0.81,2.47)
Subjective family economic status
High 9394 1.7 1.00 (reference)  1.00 (reference) 8153 15 1.00 (reference)  1.00 (reference)
Middle 10910 22 1.11(0.91,1.36) 1.10(0.87, 1.38) 11635 1.4 0.87(0.65, 1.16) 0.77(0.56, 1.05)
Low 2519 30 1.36(1.00, 1.86) 1.05(0.74, 1.51) 2297 3.4 1.95(1.39,2.74) 1.43(0.97,2.10)

Values are presented as POR (95% confidence interval).

POR, prevalence odds ratio; COVID-19, coronavirus disease 2019.

'The crude POR was adjusted for grade.

The adjusted POR of increased breakfast skipping was adjusted for grade, residential area, co-residence with parents, subjective health status, depression sta-
tus, weekday and weekend wake-up times, subjective family economic status, and COVID-19-related family economic hardship.

*The adjusted POR of decreased physical activity was adjusted for grade, residential area, co-residence with parents, subjective health status, depression sta-
tus, average smartphone usage time per day, average time spent sitting down per day, subjective family economic status, and COVID-19-related family economic
hardship.

“The adjusted POR of increased alcohol drinking was adjusted for grade, residential area, co-residence with parents, subjective health status, depression status,
smoking status, subjective family economic status, and COVID-19-related family economic hardship.

boys, the severity of COVID-19-related economic hardship was
positively correlated with an increase in skipping breakfast (POR,

1.12; 95% Cl, 1.01 to 1.25 for “slight”; POR, 1.40; 95% Cl, 1.25 to
1.57 for“moderate”; and POR, 1.85; 95% Cl, 1.55 to 2.21 for “se-
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vere”; p for trend <0.001). The same trend was observed among
girls (POR, 1.06; 95% Cl, 0.95 to 1.19 for “slight”; POR, 1.30; 95%
Cl, 1.15 to 1.48 for “moderate”; and POR, 1.56; 95% Cl, 1.27 to
1.92 for “severe”; p for trend <0.001).

As with the increases in skipping breakfast, there was no
statistically significant difference in the extent of decreased
physical activity based on subjective family economic status
for girls, but not for boys. However, a statistically significant
difference was found between groups for decreased physical
activity based on the degree of COVID-19-related family eco-
nomic hardship. As the degree of COVID-19-related family eco-
nomic hardship increased from “none” to “severe” for both boys
and girls, there was a corresponding increase in the magnitude
of the association with decreased physical activity among boys
(POR, 1.11; 95% Cl, 1.03 to 1.19 for “slight”; POR, 1.20; 95% Cl,
1.11 to 1.31 for “moderate”; and POR, 1.37;95% Cl, 1.19 to 1.57
for “severe”) and among girls (POR, 1.11; 95% Cl, 1.04 to 1.18
for “slight”; POR, 1.26; 95% Cl, 1.16 to 1.37 for “moderate”; and
POR, 1.38;95% Cl, 1.19 to 1.60 for “severe”).

In addition, there was no significant difference in increased
alcohol consumption by groups based on the subjective fami-
ly economic status for both boys and girls. As the hardship ap-
proached “severe”, those who reported increased drinking
tended to be higher than the “none” group among both girls
and boys (girls' POR, 1.41; 95% Cl, 0.81 to 2.47 for “severe”; and
boys'POR, 1.41; 95% Cl, 0.91 to 2.20 for “severe”), although the
difference was not significant.

The adjusted PORs of the dependent variables in the com-
bined COVID-19-related family economic hardship and subjec-
tive family economic status categories for Korean adolescents
are illustrated in Figure 1. Both male and female students who
experienced severe economic difficulty during the COVID-19
pandemic and had a low subjective economic status had the
highest risk for an increase in skipping breakfast (POR, 1.87;
95% Cl, 1.42 to 2.47 for boys, and POR, 2.29; 95% Cl, 1.71 to
3.08 for girls) (Supplemental Material 2). The risk of decreased
physical activity was highest for boys and girls who faced se-
vere economic hardship during the COVID-19 pandemic and
were in a middle economic status (POR, 1.42; 95% Cl, 1.16 to
1.73 for boys, and POR, 1.32; 95% Cl, 1.05 to 1.66 for girls) (Sup-
plemental Material 3). Female students who encountered se-
vere economic hardship during the COVID-19 pandemic and
had a low subjective economic status had the highest risk of
increased alcohol consumption (POR, 2.29; 95% Cl, 1.71 to
3.08) (Supplemental Material 4).

Adolescent Health Behavior During COVID-19

DISCUSSION

This study revealed that family economic hardship due to
the COVID-19 pandemic was negatively associated with ado-
lescents’ health behaviors, including skipping breakfast, de-
creased physical activity, and increased alcohol consumption.
These negative changes in health behaviors were further ag-
gravated when combined with a low subjective family eco-
nomic status.

Eating breakfast in adolescence has positive effects on cog-
nitive performance, academic achievement, quality of life, and
well-being, while reducing the risk factors for morbidity [10].
However, there was an increasing trend in the proportion of
middle and high school students who had not eaten breakfast
for >4 days in the past 7 days: 27.9% in 2015, 35.7% in 2019,
37.3% in 2020, and 38.0% in 2021 [11]. Studies have reported
socioeconomic inequalities in breakfast skipping among ado-
lescents, with a higher tendency to skip breakfast among those
with a lower perceived socioeconomic position (SEP). For ex-
ample, in Spain, the lower tertile of SEP had approximately
1.3 X higher odds of skipping breakfast than the higher tertile
of SEP [12]. Similar findings were observed in previous studies
conducted in Korea, where adolescents with a low subjective
income level were more likely to skip breakfast [13].

The COVID-19 pandemic had varying effects on dietary pat-
terns [14]. We identified that negative changes in the family’s
economic situation related to COVID-19 increased the frequen-
cy of skipping breakfast. This finding aligns with a previous
study, which demonstrated that negative changes in house-
hold income have an undesirable impact on health behaviors
such as smoking and problem behaviors [15,16]. A study con-
ducted in the United Kingdom revealed that when subjective
income levels decreased, the composition of children’s diets
shifted towards less healthy foods [17]. This suggests that a
decrease in income level not only affects the frequency of break-
fast consumption but also the overall quality of breakfast at
home. Therefore, to comprehend the impact of the economic
difficulties caused by COVID-19, it is crucial to assess not only
the number of breakfast meals but also changes in diet com-
position.

With the outbreak of COVID-19, there was a notable decrease
in physical activity among adolescents [3,18,19]. In our study,
43.1% of boys and 57.3% of girls reported a decrease in physi-
cal activity. These declines were more prevalent in families
that experienced severe economic difficulties related to COV-
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Figure 1. The adjusted prevalence odds ratios (PORs) of the increased breakfast skipping, decreased physical activity, and in-
creased alcohol drinking among combined coronavirus disease 2019 (COVID-19)-related family economic hardship and subjec-
tive family economic status categories for Korean adolescents. (A) Adjusted POR of increased breakfast skipping: adjusted POR
for grades, residential area, co-residence with parents, subjective health status, depression status, the time difference between
weekday and weekend wake-ups, subjective family economic status, COVID-19-related family economic hardship. (B) Adjusted
POR of decreased physical activity: adjusted POR for grades, residential area, co-residence with parents, subjective health sta-
tus, depression status, average smartphone usage time per day, average time spent sitting down per day, subjective family
economic status, COVID-19-related family economic hardship. (C) Adjusted POR of increased alcohol drinking: adjusted POR for
grades, residential area, co-residence with parents, subjective health status, depression status, smoking status, subjective family
economic status, COVID-19-related family economic hardship. *p<0.05: from reference category (No COVID-19-related family
economic hardship and high subjective family economic status).
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ID-19. A study conducted in the United States also demon-
strated a link between financial hardship during the pandemic
and reduced exercise, consistent with our findings [20]. The
stressful circumstances brought on by both financial difficul-
ties and the COVID-19 pandemic could result in less physical
exercise [20]. Conversely, physical activity plays a significant
role in promoting mental health. Engaging in long-term physi-
cal activity can enhance students'’ self-efficacy [21], and their
school years are a particularly important time for mental de-
velopment and the cultivation of high self-efficacy [22]. Previ-
ous research has also shown that economic difficulties tend to
decrease students’ self-efficacy [23]. Therefore, it is essential to
provide students, especially those with low or decreased eco-
nomic status, with opportunities to restore their self-efficacy
through physical activity [24].

The prevalence of alcohol use among Korean adolescents
decreased during the COVID-19 pandemic [25]. Meanwhile,
our study found that adolescents facing economic hardship
related to COVID-19 had a higher risk of increasing their alco-
hol consumption. Similar findings have been reported in stud-
ies conducted during and during the COVID-19 pandemic, in-
dicating that a decline in financial stability due to the COV-
ID-19 pandemic was associated with higher rates of alcohol
consumption among adolescents [8,26]. A study conducted in
the United States revealed that negative changes in self-re-
ported financial situations during the COVID-19 pandemic
were independently associated with the enhanced likelihood
of alcohol consumption (odds ratio, 0.70; p=0.04) [26]. More-
over, adolescents from families experiencing a decline in in-
come, even outside the pandemic context, were more prone
to alcohol consumption. Those from unstable, low-income
families were 2.86 X more likely to engage in alcohol consump-
tion than their counterparts from families with a stable, ade-
quate income [27]. In addition, the relationship between eco-
nomic hardship and alcohol use can potentially be mediated by
maternal psychological distress and parenting behaviors [28].

Our study had certain limitations that should be acknowl-
edged. First, it was a cross-sectional study, which means that
we were unable to observe changes in students’ behavior and
economic status over time. Instead, we relied on a single ques-
tion asking students to rate the extent of change in their be-
havior and family economic hardship during the COVID-19 pe-
riod as compared to before the pandemic. The subjective re-
sponses to these questions may differ from the objective de-
gree of change for each item. Further research is needed to

Adolescent Health Behavior During COVID-19

determine the extent to which subjective responses to these
questions are consistent with objective change. Subjective re-
sponses may introduce undifferentiated misclassification, po-
tentially underestimating the true effect. Furthermore, trends
in the responses to economic hardship during the COVID-19
pandemic showed substantial variations across grade levels
(Supplemental Material 1). Although responses to economic
hardship during the COVID-19 pandemic were similar to the
distribution of responses in 2021 and 2020 [11], it is important
to assess the reliability of adolescents’ responses regarding
subjective economic hardship. Additionally, although the
KYRBS questionnaire included smoking as a measure of health
behaviors, we were unable to utilize it in the study due to the
small number of respondents who reported smoking and the
significant number of missing values. The number of respon-
dents who reported smoking was extremely low, particularly
among girls.

Notwithstanding these limitations, our study provided valu-
able insights into the impact of COVID-19 on the health behav-
iors of adolescents in Korea, specifically in relation to changes
in economic status. We discovered that adolescents’ health be-
haviors were negatively associated with the financial hard-
ships their families experienced during the pandemic. Further-
more, a low subjective family economic status exacerbated
these unfavorable changes in health behaviors. Therefore, it is
crucial to implement measures that address the economic
challenges arising from stressful events like the COVID-19 pan-
demic and strive to improve the lifestyles of adolescents under
such circumstances.
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