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Objectives

The aim of this study is to investigate the association between secondhand smoke (SHS) exposure and depressive

symptoms among Korean adults. This study also explored the mediating role of self-rated health (SRH) and perceived usual stress (PUS)
in the association between depressive symptoms, suicidal ideation and SHS exposure.

Methods

Data from the Korea National Health and Nutrition Examination Surveys (KNHANES) in 2014 and 2016 was analyzed

for 10539 participants aged 19 years or older. Odds ratios (ORs) with 95% confidence intervals (CIs) were calculated in the logistic re-
gression analysis with adjustment for the potential confounding factors. We also adopted the mediation analysis method by Hayes

and Preacher.
Results

After adjusting for the potential confounding factors, SHS at home and at public places were associated with depressive

symptoms and suicidal ideation among non-smokers. After adjusting for the potential confounding factors, SHS at home and at pub-
lic places was associated with depressive symptoms and suicidal ideation among non-smokers. Meanwhile SHS at workplaces was as-
sociated with depressive symptoms among former smokers and with suicidal ideation among current smokers. There was an additive
effect of SHS on depressive symptoms only among non-smokers. SRH mediated the association between SHS and depressive symp-
toms and suicidal ideation among non-smokers. We did not observe any significant mediating effect of SRH nor PUS on the associa-
tion between SHS and depressive symptoms among former and current smokers.

Conclusions

SHS may be associated with depressive symptoms and suicidal ideation in Korean adults. Our study elucidated how

SHS interacted with depressive symptoms among non-smokers through the mediation by SRH.
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Fig. 1. A hypothetical mediation model of SHS, SRH, PUS de-
pressive symptoms and suicidal ideation in nonsmoker. A priori
hypothesis of potential mediating effects of SRH and PUS on the
association between SHS and depressive symptoms/suicidal ide-
ation. SHS : Secondhand smoke, SRH : Self-rated health, PUS :
Perceived usual stress.
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Table 1. Comparison of sociodemographic and health-related characteristics between individuals with and without depressive symptoms

Depressive symptoms (n = 683) No depressive symptoms (n = 9856)

Chi-square test

Characteristics Weighted n = 2236917 Weighted n = 34459695
n Population-weighted % n Population-weighted % 1 p
Gender 67.17 < 0.001
Female 493 8.0 5581 92.0
Male 190 4.2 4275 95.8
Age 42.40 < 0.001
60 years or above 292 8.0 3226 92.0
50—59 years 108 53 1873 94.7
40—49 years 73 3.8 1843 96.2
30—-39 years 115 6.1 1773 93.9
19-29 years 95 7.3 1141 92.7
Education level 92.14 < 0.001
Elementary school 258 11.0 2042 89.0
Middle school 82 7.4 1038 92.6
High school 191 5.5 3254 94.5
College or University 152 4.4 3522 95.6
Household income 24126 < 0.001
Less than Q1 280 14.4 1672 85.6
Q1-Q2 175 6.3 2446 93.7
Q2-Q3 135 4.2 2849 95.8
More than Q3 93 3.7 2889 96.3
Marital status 168.68 < 0.001
Widowed 107 12.2 784 87.8
Divorced or separated 86 16.9 373 83.1
Never married 131 7.4 1509 92.6
Married 359 4.5 7190 95.5
Economic activity 73.49 < 0.001
No activity or unemployed 506 7.7 5817 92.3
Wage worker 101 3.3 2808 96.7
Unpaid family worker 23 8.0 306 92.0
Employee or self-employed 53 5.4 925 94.6
Residential region 1.18 0.431
Urban 544 6.0 8021 94.0
Rural 139 6.7 1835 93.3
Any chronic disease 38.23 < 0.001
Yes 350 8.3 3639 91.7
No 333 5.1 6217 94.9
Alcohol 59.25 < 0.001
4 or more/week 71 9.5 680 920.5
2-3/week 72 4.5 1481 95.5
2—4/month 105 4.5 2166 95.5
1/month 70 7.4 990 92.6
Less than 1/month 102 5.0 1812 95.0
Past or never 263 8.1 2727 91.9
Smoking 33.11 < 0.001
Current 175 8.4 1807 921.6
Past 107 4.5 2015 95.5
Never 401 5.7 6034 94.3

Jjournal biolpsychiatry.or.kr 105
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Table 1. Comparison of sociodemographic and health-related characteristics between individuals with and without depressive symptoms
(continued)

Depressive symptoms (n = 683) No depressive symptoms (n = 9856)

Chi-square test

Characteristics Weighted n = 2236917 Weighted n = 34459695
n Population-weighted % n Population-weighted % r p
Exercise 6.79 0.036
No 396 6.7 5011 93.3
Yes 287 5.5 4845 94.5
BMI (kg/m?) 46.92 < 0.001
< 18.5 50 12.5 388 87.5
18.5-22.9 266 58 3879 94.2
23-24.9 135 5.1 2303 94.9
25-29.9 188 58 2810 94.2
> 30 44 9.1 476 90.9
Self-rated health 1170.40 < 0.001
Very bad 173 41.6 266 58.4
Bad 246 16.1 1324 83.9
Fair 220 4.1 5211 95.9
Good 41 1.6 2547 98.4
Very good 3 0.4 508 99.6
Perceived usual stress 1552.72 < 0.001
Very high 206 42.0 289 58.0
High 291 1.7 1893 88.3
Low 157 2.2 5845 97.8
Little 29 1.4 1829 98.6
Suicidal ideation 2350.64 < 0.001
Yes 374 48.9 383 51.1
No 309 3.1 9473 96.9
SHS at home (n = 6329) 33.15 < 0.001
Yes 91 10.3 753 89.7
No 326 5.4 5139 5159
SHS at workplace (n = 6278) 8.48 < 0.001
Yes 92 5.2 1768 94.8
No 178 3.6 4240 96.4
SHS at public place (n = 10539) 1571 < 0.001
Yes 255 7.3 3125 92.7
No 428 5.4 6731 94.6

n = unweight number of subjects, % = population-weighted proportions. Q1 : First quartile of the household income, Q2 : Second
quartile of the household income, Q3 : Third quartile of the household income, BMI : Body mass index, SHS : Secondhand smoking
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Table 3. The additive effects of SHS on depressive symptoms
and suicidal ideation among non-smokers, former smokers, and
current smokers according to the number of exposure place

Depressive symptoms Suicidal ideation

SHS
OR 95% ClI P OR 95% Cl P
Non-smoker (n = 6435)
3 2.85% 1.29-6.33* 0.010 0.66 0.23—-1.95 0.453
2 1.85% 1.18-2.90* 0.007 1.67* 1.10—2.53* 0.016
1 1.39* 1.03—1.88* 0.032 1.16 0.87-1.56 0.304
None 1 1
Former smoker (n = 2122)
3 2.14 0.44-10.47 0.347 1.87 0.40-8.79 0.428
2 1.37 0.66—2.85 0.401 0.77 0.34-1.73 0.527
1 1.57 0.89-2.77 0.121 1.36 0.82-2.25 0.231
None 1 1
Current smoker (n = 1982)
3 1.02 0.32-3.21 0.975 0.98 0.25-3.84 0.979
2 1.55 0.97-2.46 0.064 1.43 0.85-2.39 0.177
1 0.97 0.60-1.57 0.909 1.34 0.83-2.17 0.232

None 1 1

1, exposure to one of three type of SHS ; 2, exposure to two of
three type of SHS : 3, exposure to all of three type of SHS. In
adjusted model, logistic regression analyses for having depres-
sive symptoms or suicidal ideation were performed controlling
for all socioeconomic and health-related variables. = : Signifi-
cant ORs. If, OR > 1 then more likely to have a depressive
symptoms or suicidal ideation. SHS : Secondhand smoke, OR :
Odds ratio, ClI : Confidence interval

Table 2. Association of SHS with depressive symptoms and suicidal ideation among non-smokers, former smokers, and current smokers

Depressive symptoms

Suicidal ideation

SHS
OR 95% Cl b OR 95% Cl P

Non-smoker (n = 6435)

SHS at home 1.68* 1.03—2.74* 0.039 1.59* 1.06—2.39* 0.027

SHS at workplace 1.40 0.91-2.17 0.128 0.96 0.62—1.49 0.853

SHS at public place 1.90* 1.43-2.52* < 0.001 1.38* 1.05-1.81* 0.021
Former smoker (n = 2122)

SHS at home 1.55 0.71-3.38 0.271 1.37 0.60-3.14 0.448

SHS at workplace 2.44* 1.09-5.49* 0.030 0.81 0.40—1.65 0.558

SHS at public place 1.27 0.77-2.11 0.345 1.30 0.82—2.05 0.258
Current smoker (n = 1982)

SHS at home 1.59 0.90-2.80 0.108 0.98 0.56—1.74 0.958

SHS at workplace 1.32 0.79-2.21 0.285 1.79* 1.00-3.20* 0.048

SHS at public place 1.33 0.93-1.89 0.118 1.13 0.76—1.69 0.536

In adjusted model, logistic regression analyses for having depressive symptoms or suicidal ideation were performed controlling for

all socioeconomic and health-related variables. :

suicidal ideation. SHS : Secondhand smoke, OR : Odds ratio, Cl :

. Significant ORs. If, OR > 1 then more likely to have a depressive symptoms or
Confidence interval
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0.073%° 1.157°/0.759°

Direct effect

0.441°/0.394° Depression

SHS at home

symptoms®
Indirect effect

A 0.084°/0.055°

Suicidal ideation®

0.046°° 1.194°/0.831°
Direct effect
SHS at public 0.555%/0.265°/0.444° Depression
. symptoms®©
place Indirect effect e .
a o o Suicidal ideation
0.054°/0.038°/0.184
0.114° 1.609°

Fig. 2. Mediation models of SHS, SRH, PUS, depressive symptoms and suicidal ideation in non-smokers. (A) Represents the potential
mediating effect of SRH on the association between SHS at home and depressive symptoms (a), suicidal ideation (b). (B) Represents
the potential mediating effect of SRH (a, b) and PUS (c) on the association between SHS at public place and depressive symptoms (a,
c), suicidal ideation (b). The effects of each variable relationship are shown alongside their respective arrows. SHS : Secondhand

smoke, SRH : Self-rated health, PUS : Perceived usual stress.
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