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Objectives: The purpose of this study was to investigate the association between secondhand smoke exposure at home, school, and public places and
Generalized Anxiety Disorder (GAD) among Korean adolescents, and to determine whether the risk of GAD increases as the frequency of exposure to
secondhand smoke increases. Methods: This cross-sectional study is based on the 17th Korean Youth Risk Behavior Survey (2021), Out of the 54,848 stu-
dents who participated in the survey, 5,975 current smokers were excluded, leaving the final analysis subject as 48,873 non-smokers. Rao-Scott chi-
square analysis was done to examine the difference between general characteristics depending on the GAD levels of the subject and to investigate the
association between second-hand smoke exposure and GAD. Multivariate logistic regression analysis was performed to investigate the effect of expo-
sure to secondhand smoke in adolescents on GAD. Results: With all the confounding factors adjusted (Model IV), the risk of high GAD when exposed to
secondhand smoke at home was 1.08 times higher for 1-3 days compared to “none” and 1.17 times higher when exposed to more than 4 days. In public

places, the risk increased by 1.10 times and 1.49 times, when exposure was 1-3 days and more than 4 days respectively. At school, the risk increased by
1.34 times when exposed to 1-3 days, and 1.40 times when exposed to more than 4 days. Conclusions: Based on the results of this study, public aware-
ness of secondhand smoke should be improved, health policies should be developed to prevent exposure to secondhand smoke among adolescents.
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Table 1. General characteristics according to Generalized Anxiety Disorder-7 Score status (n=48,873)

GAD
Variables Category Low risk High risk SE p-value
n (weighted %) n (weighted %)
Gender Male 22,284 (91.3) 2,060 (8.7) 0.2 <0.0071**
Female 20,919 (85.4) 3,610(14.6) 03
School Middle school 25,110 (88.7) 3,170(11.3) 0.2 0.017
High school 18,093 (87.8) 2 500 (12.2) 03
School High 16,947 (89.1) 044 (10.9) 03 <0.001**
achievements Middle 13,778 (89.8) 1 544 (10.2) 0.3
(subjectively) Low 12,478 (85.6) 2,082 (14.4) 03
Household High 17,435 (89.7) 1,999 (10.3) 0.2 <0.001**
income level Middle 21,607 (88.8) 2,666 (11.2) 0.2
Low 4,161 (80.2) 1,005 (19.8) 0.6
Paternal Higher than high school 18,484 (87.9) 2,543 (12.1) 0.2 <0.001**
education High school graduation 6,558 (87.4) 91 6(12.6) 04
Lower than high school 394 (83.6) 74 (16.4) 19
Unknown 6,277 (89.5) 767 (10.5) 04
Maternal Higher than high school 18,309 (88.0) 2,492 (12.0) 0.2 <0.05*
education High school graduation 7,742 (87.2) 1,1 18 (12.8) 04
Lower than high school 315 (84.0) 65 (16.0) 2.2
Unknown 5,659 (89.0) 689 (11.0) 04
Self-rated health Healthy 29,351 (92.4) 2,356 (7.6) 0.2 <0.001**
Neither healthy nor unhealthy 10,837 (84.4) 2,002 (15.6) 04
Unhealthy 3,015 (70.0) 1 31 2(30.0) 0.7
Sleep recovery Enough 11,177 (94.4) 640 (5.6) 0.2 <0.001**
(last 7 days) Neither enough nor insufficient 14,879 (92.0) 1,299 (8.0) 0.2
Insufficient 17,147 (82.2) 3, 731 (17.8) 0.3
Stress level Low 9,296 (99.2) 71(0.8) 0.1 <0.001**
Middle 20,251 (96.3) 775 (3.7) 0.1
High 13,656 (73.7) 4,824 (26.3) 04
Alcohol No 32,163 (89.3) 3,810(10.7) 0.2 <0.001**
Yes 11,040 (85.4) 1,860 (14.6) 0.3
Depression No 34,573 (94.4) 2,019 (5.6) 0.1 <0.001**
Yes 8,630 (70.2) 3,651 (29.8) 05
GAD, Generalized Anxiety Disorder; SE, standard error.
*The data were analyzed by Rao-Scott chi-square test for complex sample.
*p <0.05,**p < 0.001.
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Figure 1. Exposure rates of second-hand smoking stratified by places.
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Table 2. Association between second-hand smoking GAD status (Generalized Anxiety Disorder-7 Score) (n=48,873)

GAD
Variables Category Low risk High risk SE p-value
n (weighted %) n (weighted %)

Home No 33,465 (89.2) 3,994 (10.8) 0.2 <0.001**
1-3 Days 6,052 (87.2) 879(12.8) 0.4
>4 Days 3,686 (82.1) 797 (17.9) 0.6

Public places No 27,439 (90.3) 2,870(9.7) 0.2 <0.001**
1-3 Days 12,583 (87.0) 1,928 (13.0) 0.3
>4 Days 3,181 (78.6) 872(21.4) 0.7

School No 40,520 (88.8) 5,068 (11.2) 0.2 <0.001**
1-3 Days 2,161 (82.4) 470(17.6) 0.8
>4 Days 522 (80.6) 132(19.4) 1.7

GAD, Generalized Anxiety Disorder; SE, standard error.
*The data were analyzed by Rao-Scott chi-square test for complex sample.
*p<0.05, **p <0.001.

Table 3. Weighted multivariate logistic regression analysis for association between second-hand smoking and GAD status

Variables Model I Model I? Model IIi? Model IV*
OR (95% Cl) OR (95% Cl) OR (95% Cl) AOR (95% Cl)
Home No 1 1 1 1
1-3 Days 1.22(1.12-1.32) 1.23(1.13-1.34) 1.22(1.11-1.35) 1.08 (0.97-1.20)
>4 Days 1.81(1.66-1.96) 1.75(1.61-1.90) 1.60 (1.45-1.76) 1.17 (1.04-1.31)
Public places No 1 1 1 1
1-3 Days 1.39(1.31-1.48) 1.30(1.22-1.38) 1.31(1.22-1.40) 1.10(1.02-1.19)
>4 Days 2.52(2.31-2.75) 2.24(2.05-2.44) 2.32(2.11-2.56) 1.49(1.33-1.67)
School No 1 1 1 1
1-3 Days 1.69 (1.52-1.88) 1.69 (1.52-1.87) 1.63 (1.44-1.85) 1.34(1.17-1.54)
>4 Days 1.90(1.52-2.36) 1.99 (1.59-2.49) 1.97 (1.53-2.54) 1.40(1.05-1.87)

GAD, Generalized Anxiety Disorder; OR, odds ratio; Cl, confidence Interval; AOR, adjusted odds ratio.

The data were analyzed by logistic regression for complex sample.

"Model I: Unadjusted OR (95% Cl).

*Model II: Adjusted for sex and school.

*Model lll: Adjusted for general characteristics (gender, school, school achievement, household income,paternal education, maternal education).

“Model IV: Adjusted for all covariates (gender, school, school achievement, household income, paternal education, maternal education, self-rated health,
stress level, sleep recovery (last 7 days), alcohol, depression).

o] 1.108](95% CI: 1.02-1.19), 42 0]A}o|| A= 1498)(95% CI: 1.33-1.67)  §l= w-o]| H|3]| 1-32] o]AYof|A] HE-olz}o)] 9]5lo] 1.341)(95% CI: 1.17-

& 27 LpERk 1.54), 4 o)l A 1404H(95% CL: 1.05-1.87) T 323k
stw o =

Model 4] 31 711 5:10] L&l laf 1320el14] 12kl 9]

] LEOWO6 Ol L52188) 481 1ol Lo0so9h O 152230 ool 1 A 0.2 Baol /1% o it i
] $£9k}. Model 10 414= Bt 7P E210] @1l Hlal] 132004 ¥ 5h4] Eolch40], & Qi 2] HAudo] 759l 1k of o}
Bolgol 91o] 16905% Cl: 1.52-1.87), 41 ool 4] 199u05%  =ebgholefe] olph s sholatinn) sjoick 1 olro] 50 AT 1
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