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Relationship between Sugar-sweetened Beverages
Consumption and Sleep Duration and Quality in Korean
Adolescents: Based on Korea Youth’s Risk Behavior Survey
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Background: The purpose of this study was to examine the association between the consumption frequency of
sugar-sweetened beverages including soda and sweet drinks and sleep duration and quality among Korean
adolescents.

Methods: Data on 137,101 boys and 130,806 girls of students in middle and high school were obtained from the
2014-2017 Korean Youth Risk Behavior Web-based Survey, a national-wide cross-sectional school-based
survey. Respondents self-reported soda and sweet drinks consumption, sleep hours, and sleep quality. The as-
sociations between these variables were analyzed by complex sampling multivariate logistic regression analysis.
Results: 76.4% and 84.7% of respondents consumed soda and sweet drinks at least one time per week. Sleep
deprivation (<8 hours/day) was associated with higher soda and sweet drinks consumption (adjusted odds ratio
[aOR], 95% confidence interval [CI]) for 5 times a week for soda 1.44 (1.33-1.59) in boys and 1.25 (1.12-1.40)
in girls: and sweet drinks 1.54 (1.43-1.66) in boys and 1.41 (1.28-1.55) in girls. Similarly, unsatisfactory sleep
quality was also associated with higher soda and sweet drinks consumption (aOR, 95% ClI) for 5 times a week
for soda 1.19 (1.13-1.26) in boys and 1.27 (1.19-1.35) in girls: and sweet drinks 1.36 (1.29-1.44) in boys and
1.34 (1.28-1.41) in girls.

Conclusions: Both sleep deprivation and poor sleep quality was associated with higher consumption of soda
and sweet drinks among Korean adolescents.
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IBM SPSS statistics version 25.0 (IBM Corp., Armonk, NY,
USA)E ol g3ieirh

Table 1. Descriptive characteristics and sugar-sweetened beverage consumption in study subjects by gender

Total®

Characteristic (n=267,907) (n:lf;yjon (n:?slgfssoa) P’
Age,y 15.1+0.01 15.09+0.02 15.07+0.02 0.615
BMI, kg/m2 21.0+0.01 21.3+0.02 20.6+0.01 <0.0001
Socioeconomic status
Upper 97,521 (36.7) 53,659 (39.4) 43,862 (33.9)
Middle 126,640 (47.0) 61,503 (44.6) 65,137 (49.6) <0.0001
Lower 43,746 (16.2) 21,939 (16.0) 21,807 (16.5)
Smoking
No 248,696 (92.5) 122,127 (88.6) 126,569 (96.7) 00001
Yes 19,211 (7.5) 14,974 (11.4) 4237 (3.3)
Drinking
No 226,248 (83.9) 112,042 (80.9) 114,206 (87.0)
Yes 41,659 (16.1) 25,059 (19.1) 16,600 (13.0) <0.0001
Physical activity, days/week
>5 37,823 (13.7) 27,612 (19.5) 10,211 (7.5)
<5 230,084 (86.3) 109,489 (80.5) 120,595 (92.5) <0-.0001
Soda consumption, times/week
0 63,625 (23.6) 25,354 (18.4) 38,271 (29.3)
1-2 128,051 (47.7) 64,118 (46.7) 63,933 (48.9)
34 51,797 (19.5) 31,731 (23.3) 20,066 (15.4) <0000t
>5 24,434 (9.2) 15,898 (11.6) 8,536 (6.4)
Sweet drinks consumption, times/week
0 40,919 (15.2) 19,830 (14.4) 21,089 (16.1)
1-2 115,125 (42.8) 56,091 (40.8) 59,034 (45.0)
3-4 71,175 (26.6) 38,407 (28.0) 32,768 (25.1) <0.0001
>5 40,688 (15.3) 22,773 (16.8) 17,915 (13.8)
Sleep duration during weekdays (hours/day)
<8 227,838 (84.3) 110,654 (79.4) 117,184 (89.3) 00001
>8 40,069 (15.7) 26,447 (20.6) 13,622 (10.7)
Satisfaction of daily sleep duration
Unsatisfactory 108,837 (41.2) 46,517 (34.8) 62,320 (48.3) <0.0001
Satisfactory 159,070 (58.8) 90,584 (65.2) 68,486 (51.7)

Values are presented as meanzstandard error or number (weighted %).

Abbreviation: BMI, body mass index.
“Total numbers of some variables are different due to missing values.

"Calculated by general linear model for continuous variables or by Rao-Scott y’ test for categorical variables.
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Table 2. Sleep hours and sleep quality of the study subjects according to the consumption of soda and sweet drinks in boys and girls

Sugar sweetened beverages consumption (times/week)

Soda Sweet drink
0 1-2 3-4 >5 0 1-2 3-4 >5
Boys
Sleep hours, hours/day*
<8 76.1 79.0 81.1 83.0 74.1 77.9 81.7 83.8
>8 23.9 21.0 18.9 17.0 259 22.1 18.3 16.2
Sleep quality”
Unsatisfactory 32.1 334 36.5 41.0 30.6 323 36.3 41.7
Satisfactory 67.9 66.6 63.5 59.0 69.4 67.7 63.7 583
Girls
Sleep hours, hours/day”
<8 88.9 89.4 89.7 89.7 87.3 88.8 90.5 91.4
>8 11.1 10.6 10.3 10.3 12.7 11.2 9.5 8.6
Sleep quality”
Unsatisfactory 46.7 47.5 50.8 54.7 44.6 45.6 51.0 55.9
Satisfactory 53.3 52.5 49.2 453 55.4 54.4 49.0 44.1

Values are presented as weighted %.
*P-value calculated by Rao-Scott y-test were <0.0001.
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Table 3. Odds ratios and 95% confidence intervals for sleep hours and sleep quality according to consumption of soda and

sweet drinks in boys and girls

Sugar sweetened beverages

Sleep hours, <8 vs. >8 hours/day (Ref.)

Sleep quality, unsatisfactory vs. satisfatory (Ref.)

consumption,

times/week Crude® Model 1° Model 2° Crude® Model 1° Model 2°
Boys
Soda
0 1.00 1.00 1.00 1.00 1.00 1.00
1-2 119 (1.14-1.24)  1.07 (1.01-1.12)  1.06 (1.01-1.12)  1.06 (1.03-1.09)  1.01 (1.04-1.97)  1.02 (0.98-1.07)
34 135(129-1.42) 124 (1.17-1.32) 121 (1.14-1.28)  1.21 (1.17-126)  1.13 (1.09-1.19)  1.11 (1.06-1.16)
>5 154 (145-1.64) 153 (1.41-1.65)  1.44 (133-1.59)  1.46 (1.40-153) 1.31 (1.24-138)  1.19 (1.13-1.26)

Sweet drinks

0 1.00 1.00
1-2 123 (1.18-1.28)  1.10 (1.04-1.17)
3-4 1,57 (1.50-1.64)  1.36 (1.28-1.44)
>5 1.81 (1.72-1.91)  1.64 (1.53-1.77)
Girls
Soda
0 1.00 1.00
1-2 1.06 (1.01-1.11)  1.08 (1.03-1.15)
3-4 1.09 (1.03-1.16)  1.26 (1.17-1.37)
>5 1.09 (1.00-1.18)  1.35 (1.20-1.50)

Sweet drinks
0

1.00

1.00

1-2 115 (1.09-1.21)  1.16 (1.08-1.24)
3-4 1.38 (1.30-1.47)  1.40 (1.30-1.51)
>5 1.55 (1.44-1.67)  1.54 (1.40-1.69)

1.00
1.09 (1.03-1.16)
1.32 (1.24-1.40)
1.54 (1.43-1.66)

1.00

1.07 (1.02-1.13)
1.20 (1.11-1.30)
1.25 (1.12-1.40)

1.00
1.14 (1.07-1.22)
1.33 (1.23-1.44)
1.41 (1.28-1.55)

1.00
1.08 (1.04-1.12)
1.29 (1.24-1.34)
1.62 (1.55-1.69)

1.00

1.03 (1.01-1.03)
1.18 (1.14-1.22)
1.38 (1.31-1.45)

1.00
1.04 (1.01-1.08)
1.30 (1.25-1.34)
1.58 (1.52-1.64)

1.00
1.04 (0.99-1.09)
1.19 (1.14-1.24)
1.49 (1.42-1.57)

1.00

1.02 (0.99-1.06)
1.18 (1.13-1.23)
1.41 (1.33-1.50)

1.00
1.02 (0.99-1.06)
1.26 (1.21-1.32)
1.52 (1.45-1.60)

1.00
1.06 (1.01-1.11)
1.17 (1.12-1.23)
1.36 (1.29-1.44)

1.00

1.02 (0.99-1.06)
1.11 (1.06-1.15)
1.27 (1.19-1.35)

1.00
1.02 (0.98-1.06)
1.20 (1.15-1.25)
1.34 (1.28-1.41)

Adjusted odds ratio and 95% confidence interval were calculated by complex samples logistic regression analysis. Values are presented as OR

(95% CI).
Abbreviations: OR, odds ratio; 95% CI, 95% confidence interval.
*Unadjusted model.

®Adjusted for age, grade, household economic status, residential type, paternal education, subjective academic performance, weight status,
physical activity, subjective body type, subjective health status, smoking and alcohol drinking.
‘Model 1+additional adjustment for vegetable consumption, fruit consumption, milk consumption, fast food consumption and skipping

breakfast.
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