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ABSTRACT

Purpose: The purpose of this study was to investigate the combined influence of the frequency and the intensity
of smoking on suicidal ideation and attempts in Korean high school students. Methods: This cross sectional study
used secondary data from the 2014 Adolescent Health Behavior Online Survey. A total of 35,094 high school stu-
dents were included in the study. The study set up two categories for the frequency of smoking - intermittent and
daily - and another two for the intensity of smoking - heavy and light. Complex samples logistic regression was used
to analyze the combined influence of smoking frequency and intensity on suicidal ideation and attempts. Results:
Regardless of frequency and intensity, smoking was more likely to increase suicidal ideation and attempts than
non-smoking. Among smokers, intermittent heavy smokers (suicidal ideation: Adjusted Odds Ratio [AOR]: 1.406,
95% Confidence Interval [CI]: 1.015~2.161, p=.012; suicidal attempts: AOR: 2.977, 95% CI: 1.814~4.886, p<.001)
or daily heavy smokers (suicidal ideation: AOR: 1.274, 95% CI: 1.017~1.596, p=.035; suicidal attempts: AOR: 1.717,
95% CI: 1.250~2.359, p=.001) had significantly higher odds of suicidal ideation and attempts than intermittent light
smokers. Conclusion: Based on the results, smoking prevention and cessation are essential to preventing suicides
in adolescents. Especially, smoking intervention programs are needed to reduce smoking intensity in smokers.
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Table 1. General Characteristics, State of Smoking, and
Suicidal Ideation and Attempts in Adolescents (N=35,904)

Characteristics Categories nJr (%) i
Gender Male 17,907 (52.1)
Female 17,997 (47.9)
School General 29,806 (82.3)
Special 6,098 (17.7)
Grade 1 grade 11,824 (32.9)
2 grade 12,152 (33.6)
3 grade 11,928 (33.5)
Residence area Metropolis 19,015 (52.7)
S or M cities 15,261 (43.6)
Rural area 1,628 (3.7)
Perceived High 9,898 (27.8)
economic status ~ Middle 24,165 (67.0)
of household Low 1,841 (5.2)
Academic High 12,127 (34.0)
achievement Middle 10,558 (29.2)
Low 13,219 (36.8)
Depression Yes 10,444 (28.8)
No 25,460 (71.2)
Perceived Healthy 24,038 (66.9)
health status Fair 8,993 (25.1)
Poor 2,873 (8.0)
Subjective Much 14,640 (40.3)
stress A little 15,569 (43.5)
None 5,695 (16.2)
Alcohol Yes 8,615 (24.6)
consumption No 27,289 (75.4)
experience
Sleep duration Sufficiency 18,244 (50.6)
a day Insufficiency 17,660 (49 .4)
Moderate High 2,376 (6.0)
physical Middle 7,889 (21.9)
activity Low 25,639 (71.5)
Vigorous High 4,399 (12.3)
physical Middle 6,603 (18.1)
activity Low 24,902 (69.6)
Sexual activity Yes 2,228 (6.5)
experience No 33,676 (93.5)
Smoking Frequency Daily 2,704 (7.9)
(in a month) Intermittent 1,990 (5.6)
None 31,210 (86.5)
Intensity Heavy 1,118 (24.5)
(n=4,694) Light 3,576 (75.5)
Suicidal ideation ~ Yes 4,636 (12.8)
No 31,268 (87.2)
Suicidalattempts ~ Yes 876 (2.4)
No 35,028 (97.6)

TUnderweighted; *\X/eighted; S or M=Small or medium sized.
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Table 2. Differences of Suicidal Ideation and Suicidal Attempts by General Characteristics and Frequency and Intensity of
Smoking in Adolescents (N=35,904)

Suicidal ideation Suicidal attempts

Variabl Cat X Yes No Yes No
ariables ategorics (0=4,636)  (0=31,268) x’or(p) _ (n=876)  (0=35,028) x’or (p)

nT(%)’F nT((%))ﬁE n'l'((%))ﬁE nT(%)’f

Gender Male 2,063 (115) 15,844 (885) 58.385 394 (22) 17,513(97.8) 8.601

Female 2,573 (142) 15,424 (85.8) (<.001)  482(27) 17,515(97.3)  (.005)

School General 3,880 (13.0) 25,926 (87.0)  7.002 684 (23) 29,122 (97.7) 7.198

Special 756 (11.8) 5,342 (88.2)  (.023) 192 (2.9) 5,906 (97.1)  (.015)
Grade 1st 1,376 (11.6) 10,448 (88.4) 22.493 293 (25) 11,531(97.5) 0.333
2nd 1,635 (13.2) 10,517 (86.8) (< .001) 300 (2.4) 11,852 (97.6) (.857)
3rd 1,625 (13.5) 10,303 (86.5) 283 (2.4) 11,645 (97.6)
Residence area Metropolis 2,476 (13.0) 16,539 (87.0) 1914 462 (24) 18,553 (97.6) 4.909
S or M cities 1,962 (12,5) 13,299 (87.5) (.506) 390 (2.,5) 14,871 (97.5) (.084)
Rural area 198 (13.1) 1,430 (86.9) 24 (1.5) 1,604 (98.5)

Perceived High 1,201 (12.1) 8,097 (87.9)  250.863 238 (2.3) 9,660 (97.7) 244.339
economic status Middle 2,983 (12.1) 21,182 (87.9) (<.001) 495 (2.0) 23,670(98.0) (<.001)
of household Low 452 (24.7) 1,389 (75.3) 143 (7.8) 1,698 (92.2)

Academic High 1,617 (13.1) 10,510 (86.9) 1.549 301 (2.4) 11,826 (97.6) 1.633
achievement Middle 1,352 (12.7) 9,206 (87.3)  (420) 272 (2.6) 10,286 (97.4)  (.444)

Low 1,667 (12.6) 11,552 (87.4) 303 (2.3) 12,916 (97.7)

Depression Yes 3,535 (33.7) 6,909 (66.3) 5,696.019 734 (7.1) 9,710 (92.9) 1,335.309

No 1,101 (4.3) 24,359 (95.7)  (<.001) 142 (0.5) 25,318 (99.5) (<.001)
Perceived Healthy 3,104 (12.7) 20,934 (87.3)  0.344 588 (2.4) 23,450 (97.6)  0.809
health status Fair 1,162 (12.9) 7,831 (87.1)  (.840) 218 (2.5) 8,775 (97.5)  (.685)
Poor 370 (12.9) 2,503 (87.1) 70 (2.5) 2,803 (97.5)
Subjective stress Much 3,520 (24.0) 11,120 (76.0) 2,745.397 646 (4.4) 13,994 (95.6) 405.698
A little 923 (5.9) 14,646 (94.1) (< .001) 154 (1.0) 15,415 (99.0) (<.001)
None 193 (3.5) 5,502 (96.5) 76 (1.4) 5,619 (98.6)

Alcohol consumption Yes 1,523 (17.4) 7,002 (82.6) 222783 382 (4.4) 8,233 (95.6) 191.172
experience No 3,113 (11.3) 24,176 (88.7) (<.001) 494 (1.8) 26,795 (98.2) (<.001)

Sleep duration Sufficiency 2,336 (12.8) 15,908 (87.2)  0.004 421 (23) 17,823(97.7) 1.389
a day Insufficiency 2,300 (12.8) 15,300 (87.2)  (945) 455(25) 17,205(97.5) (.201)

Moderate High 319 (13.1) 2,057 (86.9)  3.269 56 (2.2) 2,320(97.8) 2029
physical Middle 977 (12.2) 6,912 (87.8) (.171) 184 (2.3) 7,705 (97.7)  (.342)
activity Low 3,340 (12.9) 22,299 (87.1) 636 (2.5) 25,003 (97.5)

Vigorous High 546 (12.4) 3,853 (87.0) 1.091 90 (2.1) 4,309 (97.9) 2993
physical Middle 845(127) 5,758 (87.3)  (.562) 169 2.6) 6,434 (97.4) (199)
activity Low 3,245 (12.9) 21,657 (87.1) 617 (2.5)  24,285(97.5)

Sexual activity Yes 517 (22.5) 1,711 (77.5) 212519 168 (7.1) 2,060 (92.9) 228.275
experience No 4,119 (12.1) 29,557 (87.9) (<.001) 708 (2.1) 32,968 (97.9) (<.001)

Frequency of Daily 546 (19.8) 2,158 (80.2) 222.897 177 (6.5) 2,527 (93.5) 364.929
smoking Intermittent 386 (18.9) 1,604 (81.1) (<.001) 129 (6.2) 1,861 (93.8) (<.001)
(in 2 month) None 3,704 (11.8) 27,506 (88.2) 570 (1.8) 30,640 (98.2)

Intensity of smoking Heavy 298 (25.6) 820 (74.4)  37.137 123 (10.6) 995 (89.4)  45.747
(in a month) (n=4,694)  Light 634 (17.4) 2,942 (82.6) (<.001) 183 (5.00 3,393 (95.0) (<.001)

T Underweighted; jk\Weighted; S or M=Small or medium sized.
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Table 3. Independent Effects of Frequency and Intensity of Smoking on Suicidal Ideation and Attempts

Frequency of  Intensity of

Suicidal ideation

Suicidal attempts

Adolescents

smoking smoking  Adjusted ORT  95% CI p  Adjusted ORT  95%CI P

Whole None - 1 1
(n=35,904) Intermittent - 1.289 1.113~1.494 001 2.455 1.934~3117 < .001
Daily - 1.191 1.045~1.357 .009 2.136 1.692~2.697 <.001

Smokers Intermittent - 1 1
(n=4,694) Daily - 0.981 0.825~1.167 832 1.007 0.785~1.292 956

- Light 1 1
- Heavy 1.375 1.140~1.659  .001 1.995 1.538~2.587 < .001

TAdjusted for gender, school, grade, perceived economic status of household, depression, subjective stress, alcohol consumption experience,

sexual activity experience;

*Adjusted for gender, school, perceived economic status of household, depression, subjective stress, alcohol

consumption experience, sexual activity experience; OR=0Odds ratio; CI=Confidence interval.

Table 4. Combined Effects of Frequency and Intensity of Smoking on Suicidal Ideation and Attempts

Frequency of  Intensity of

Suicidal ideation

Suicidal attempts

Adolescents

smoking smoking  Adjusted ORT 950 CI p  Adjusted ORT  95% CI P
Whole None - 1 1
=35,904

(n=35,904) Intermittent Light 1.256 1.077~1.465 .004 2.162 1.671~2.798 <.001
Heavy 1.753 1.148~2.677 .010 5.750 3.592~9.205 <.001
Daily Light 1.160 1.015~1.228 043 1.749 1.326~2.308 < .001
Heavy 1.444 1.193~1.748 < .001 2.848 2.131~3.807 <.001

Smokers Intermittent Light 1 1
(n=4,694) Heavy 1.406 1.015~2.161 012 2977 1.814~4.886 < .001
Daily Light 0.890 0.737~1.075 225 0.918 0.664~1.267 601
Heavy 1.274 1.017~1.596 .035 1.717 1.250~2.359 .001

TAdjusted for gender, school, grade, perceived economic status of household, depression, subjective stress, alcohol consumption experience,
sexual activity experience; ﬁkAdjust«:d for gender, school, perceived economic status of household, depression, subjective stress, alcohol
consumption experience, sexual activity experience; OR=0Odds ratio, CI=Confidence interval.
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