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Associations between Cigarette and Electronic Cigarette Use and Sleep Health in Korean
Adolescents: An Analysis of the 14th (2018) Korea Youth Risk Behavior Surveys

Lee, Bo Gyeong - Lee, Haein

College of Nursing - Research Institute of Nursing Science, Daegu Catholic University, Daegu, Korea

Purpose: This study aimed to understand the relationship between cigarette and electronic cigarette (e-cigarette) use and sleep health among
Korean adolescents. Methods: Using the 14th Korea Youth Risk Behavior Survey, we included 52,928 adolescents who responded to sleep satis-
faction and sleep duration. Participants were classified into four groups: non-users, cigarette-only users, e-cigarette-only users, and dual users
of both products. To examine the associations between cigarette and e-cigarette use and sleep health, data were analyzed using complex sam-
ples cross tabulation and complex samples logistic regression. Results: Of the four groups, dual users reported the lowest level of sleep satisfac-
tion and sleep duration; 57.0% and 86.9% of dual users were not satisfied with their sleep and have insufficient sleep duration, respectively, The
proportion of students who were not satisfied with their sleep was higher among cigarette-only users compared to e-cigarette-only users (52.7%
vs. 45.8%), but the two groups reported similar rates of insufficient sleep duration (84.2% vs. 84.3%). Compared to non-users, cigarette-only us-
ers, e-cigarette-only users, and dual users were more likely to not be satisfied with sleep (odds ratios [ORs] were 1.49, 1.36, and 1.75, respective-
ly) and had significantly higher odds of experiencing insufficient sleep duration (ORs were 1.85, 2.06, and 2.34, respectively). Conclusion: E-ciga-
rette-only use and dual use as well as cigarette-only use were associated with poor sleep health, Therefore, to improve adolescent sleep health,
health professionals should provide sleep intervention strategies considering the association between smoking and sleep health.
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Table 1. General Characteristics and Cigarette Use Characteristics among Korean Adolescents (N =52,928)

Unweighted frequency (weighted %)

Variables Categories n Cigarette-only E-Iectronic
Non-users cigarette- Dual users 3 p
users only users
Total™! 52928 49,557 (93.2) 2204 (44)  234(0.5) 933 (2.0)
School year Middle school 26,118 25,373 (47.4) 495 (21.3) 74 (28.7) 176 (17.5) 198.52 <.001
High school 26,810 24,184 (52.6) 1,709 (78.7) 160 (71.3) 757 (82.5)
Gender Male 26,362 23,948 (49.5) 1,481 (69.9) 193 (85.5) 740 (80.4) 204.07 <.001
Female 26,566 25,609 (50.5) 723 (30.1) 41 (14.5) 193 (19.6)
Perceived stress > A lot 21,460 19,865 (40.1) 1,058 (46.6) 83 (33.3) 454 (48.5) 11.98 <.001
Some 21,837 20,602 (41.8) 812 (38.0) 104 (47.9) 319 (34.2)
<A little 9,631 9,090 (18.1) 334 (15.4) 47 (18.8) 160 (17.3)
Economic status > Mid-high 21,277 20,004 (40.9) 785 (36.0) 110 (47.5) 378 (41.8) 24.21 <.001
Mid 24,656 23,246 (46.6) 959 (44.1) 83 (35.2) 368 (39.1)
< Mid-low 6,995 6,307 (12.5) 460 (19.9) 41(17.3) 187 (19.1)
Academic > Mid-high 20,889 200,63 (40.3) 522 (23.6) 71 (29.4) 233 (25.4) 115.44 <.001
achievement Mid 15,498 14,728 (29.9) 519 (25.2) 51 (21.4) 200 (22.0)
< Mid-low 16,541 14,766 (29.8) 1,163 (51.2) 112 (49.2) 500 (52.6)
Physical activity™! 0 day/wk 18972 17,937 (36.6) 728 (33.3) 57 (23.3) 250 (26.9) 1515 <.001
1~2 days/wk 16,467 15,486 (31.4) 629 (28.4) 67 (27.4) 285 (30.1)
3~4 days/wk 10,001 9,276 (18.5) 457 (21.0) 53 (23.5) 215 (23.0)
5~7 days/wk 7,488 6,858 (13.4) 390 (17.3) 57 (25.8) 183 (20.0)
Body mass index®! Underweight 11,077 10,577 (21.6) 317 (15.0) 38(17.4) 145 (16.8) 8.85 <.001
(n=51,523) Normal 26,568 24,892 (51.6) 1,135 (53.3) 103 (49.2) 438 (51.8)
Pre-obese 6,412 5,961 (12.4) 304(14.4) 32 (15.0) 115 (12.9)
Obese class I, I &Il 7,466 6,896 (14.4) 361(17.2) 40 (18.4) 169 (18.5)
No. of drinking daysﬂ 0 day/mo 13,295 12,501 (66.8) 577 (27.9) 63 (31.6) 154 (16.7) 205.06 <.001
(n=21,698) 1~9 days/mo 7,492 5,610 (30.5) 1,234 (60.8) 11 (59.2) 537 (60.4)
10~19 days/mo 578 312 (1.7) 134 (6.8) 0(4.7) 122 (13.6)
20~29 days/mo 204 121 (0.7) 42 (2.3) 5(1.4) 36 (4.6)
Everyday 129 46 (0.3) 40 (2.2) 5(3.1) 38(4.7)
No. of days used 1~9 days/mo 1,037 844 (37.0) 193 (20.5) 4,040.47  <.001
cigarette' (n = 3,137) 10~19 days/mo 322 236 (10.5) 86 (9.5)
20~29 days/mo 314 213 (10.2) 101 (11.0)
Everyday 1,464 911 (42.4) 553 (59.0)
No. of days used 1~9 days/mo 789 160 (68.7) 629 (66.1) 4,022.09  <.001
electronic cigarette  10~19 days/mo 125 22(9.2) 103 (11.6)
(n=1,168) 20~29 days/mo 65 5(5.9) 50 (5.3)
Everyday 188 37 (16.2) 151 (17.0)

*In this row, weighted row percentages are presented.

"Number of days of physical activity at least 60 minutes per day.

*Body mass index <18.5 kg/m” = Underweight; 18.5~22.9 kg/m” = Normal; 23.0~24.9 kg/m’ = Pre-obese; 25.0~29.9 kg/m” = Obese class I;
30.0~34.9 kg/m” = Obese class II; > 35.0 kg/m” = Obese class Ill.

HPercentages may not always total 100.0% due to rounding.

‘Responded by students who had ever used alcohol in their lifetime.
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Table 2. Prevalence of Sleep Satisfaction and Sleep Duration by Cigarette Use among Korean Adolescents (N =52,928)
Sleep satisfaction® Sleep duration®*
Variables n Over-
< Not enough  More or less > Enough " p Insufficient Sufficient . e p

sufficient

Non-users 49,557 21,047 (43.2) 16,751 (33.7) 11,759 (23.1) 30.25 <.001 36,976 (76.3) 10,783 (20.4) 1,765(3.3) 22.22 <.001

Cigarette-only users 2,204 1,177 (52.7) 678 (31.3) 349 (16.0) 1,828 (84.2) 316 (13.2) 57 (2.6)

Electronic cigarette-only users 234 112 (45.8) 71 (32.7) 51(21.6) 195 (84.3) 31(13.2) 8 (2.5)

Dual users 933 525 (57.0) 289 (30.6) 119 (12.4) 805 (86.9) 113 (11.5) 15 (1.6)

*Row percentages may not always total 100.0% due to rounding.

*Sleep duration < 8 hours = Insufficient; 8~10 hours = Sufficient; > 10 hours = Over-sufficient.
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Table 3. Associations of Sleep Satisfaction and Sleep Duration with Cigarette Use among Korean Adolescents (N =52,928)
Sleep satisfaction Sleep duration®
Variables n < Not enough > Enough Insufficient Over-sufficient
OR 95% Cl 95% Cl OR 95% Cl OR 95% Cl
Non-users 49,557 Reference Reference Reference Reference
Cigarette-only users 2204 149"  134~165 072"  0.63~0.82 185" 1.62~2.11 115 0.82~1.60
Electronic cigarette-only users 234 136" 1.03~1.80 0.85 0.60~1.21 206" 1.40~3.05 1.06 0.48~2.35
Dual users 933 1.75" 1.51~2.02 0.54" 0.43~0.67 234" 1.88~2.90 0.76 0.44~1.31

Adjusted for school year, gender, perceived stress, economic status, academic achievement, physical activity, body mass index, and number of

drinking days.
Cl = Confidence interval; OR = Odds ratio.
"p < 001.

*Sleep duration < 8 hours = Insufficient; 8~10 hours = Sufficient; > 10 hours = Over-sufficient.
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