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ABSTRACT

Purpose: This study examined the frequency of sugar—sweetened beverage consumption in Korean adolescents and the

major factors influencing

the excessive consumption of sugar—sweetened beverages,

such as sociodemographic

characteristics, health—related behaviors, psychological characteristics, and dietary habits, Methods: The analysis was
performed using the data from the 2017 Korean Youth Risk Behavior Web—based Survey. The subjects included in the analysis
were 30,885 middle school students and 31,391 high school students, totaling 62,276, The frequency of sugar—sweetened
beverage consumption was calculated by summing the consumption frequencies of soda, high caffeine or energy drinks, and
sweet beverages over the last 7 days, The Rao—Scott chi—square test, reflecting information on the sampling design, was used
to test the differences in the rate of sugar—sweetened beverage consumption according to each factor, Logistic regression
analysis was performed to examine the factors influencing the excessive consumption of sugar—sweetened beverages.
Results: The rate of sweetened beverage consumption was higher in boys than in girls, in high school students than in middle
school students, in students whose father’s education level was lower, in those whose subjective academic performance was
lower, and in those who smoked or consumed alcohol, In addition, the rate of sugar—sweetened beverage consumption was
higher in those who experienced severe stress, suicidal ideation, sadness, or a sense of despair, The rate of
sugar—sweetened beverage consumption was also high in those who skipped breakfast; who frequently consumed fast foods,
ramen, or snacks; and who frequently ate meals at convenience stores, supermarkets, or school stores, Conclusion: The

rate of sugar—sweetened beverage consumption in Korean adolescents is related to various factors, such as
sociodemographic characteristics, health—related behaviors, psychological characteristics, and dietary habits,
KEY WORDS: Korea Youth Risk Behavior Web—based Survey, sugar—sweetened beverages, adolescents
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Table 1. Socio-demographic characteristics by sugar-sweefened beverages infake among Korean adolescents particioating in the KYRBS, 2017"

Total SSB intake?

Characteristics fotal Non-consumer <3 times/wk 4 ~ 6 times/wk >1 time/d ° p-value?
n (%) n (%) n (%) n (%) n (%)

Gender 7056.57 < 0.0001
Male 31,624 (52.09) 1,549 (4.82) 9,148 (28.69) 7,248 (22.93) 13,679 (43.56)
Female 30,652 (47.91) 1,973 (6.46) 11,216 (36.40) 7,432 (24.27) 10,031 (32.87)
62,276 (100.00) 3,622 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Middle school 30,885 (45.27) 1,867 (6.03) 10,500 (33.93) 7,188 (23.27) 11,330 (36.77) 54.83 < 0.0001
High school 31,391 (54.73) 1,655 (5.25) 9,864 (31.10) 7.492 (23.82) 12,380 (39.83)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Paternal education level 25.57 0.0003
Middle school graduate or below 1,186 (2.29) 67 (5.54) 369 (29.98) 260 (22.56) 490 (41.92)
High school graduate 15,908 (31.74) 799 (4.91) 5,137 (32.23) 3,774 (23.89) 6,198 (38.97)
College graduate or higher 31,535 (65.97) 1,859 (5.84) 10,552 (32.99) 7,444 (23.56) 11,680 (37.61)
48,629 (100.00) 2,725 (5.60) 16,058 (33.02) 11,478 (23.61) 18,368 (37.77)

Maternal education level 33.57 < 0.0001
Middle school graduate or below 1,009 (1.92) 66 (6.80) 313 (30.5¢) 235 (22.91) 395 (39.73)
High school graduate 19,427 (38.85) 996 (5.00) 6,222 (31.79) 4,701 (24.43) 7.508 (38.78)
College graduate or higher 29,005 (59.23) 1,727 (5.88) 9.813 (33.38) 6,790 (23.26) 10,675 (37.48)
49,441 (100.00) 2,789 (5.64) 16,348 (33.07) 11,726 (23.72) 18,578 (37.57)

Subjective household economic status 40.59 < 0.0001
Upper 24,802 (40.38) 1,436 (5.75) 7,909 (31.56) 5,746 (23.17) 9,711 (39.52)
Middle 28,582 (45.57) 1,673 (5.43) 9,633 (33.48) 6,845 (23.99) 10,631 (37.10)
Lower 8,892 (14.05) 513 (5.77) 2,822 (31.21) 2,089 (23.36) 3,468 (39.66)
62,276 (100.00) 3,622 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Residential area 4.16 0.6546
Large city 27,629 (43.09) 1,529 (5.48) 9,063 (32.43) 6,621 (23.98) 10,416 (38.11)
Small city 29,808 (50.78) 1,705 (5.71) 9,726 (32.36) 6,956 (23.35) 11,421 (38.58)
Rural area 4,839 (6.13) 288 (5.72) 1,575 (32.18) 1,103 (22.54) 1,873 (39.56)
62,276 (100.00) 3,622 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Subjective academic achievement 225.09 < 0.0001
Upper 24,524 (39.17) 1,506 (6.05) 8,482 (34.35) 5,918 (24.02) 8,618 (35.58)
Middle 17.810 (28.71) 973 (5.44) 6,018 (33.41) 4,201 (23.58) 6,618 (37.57)
Lower 19,942 (32.12) 1,043 (5.22) 5,864 (29.06) 4,561 (23.02) 8,474 (42.70)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

1) KYRBS, Korea Youth Risk Behavior Web-based Survey
drink and defermined by question during the past 7 days.

2) Total sugar-sweetened beverages (SSB) include soda, energy drinks, sweetened teq, fruit-flavored drinks, coffee drinks, sports
3) Differences across categories for each variables were examined Rao-Scott chi-square test.
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Table 2. Health behaviors by sugar-sweetened beverages infake among Korean adolescents participating in the KYRBS, 2017"

Total $SB intake?

Characteristics Total Non-consumer <3 times/wk 4 ~ 6 fimes/wk >1 time/d xz p—volue“
n (%) n (%) n (%) n (%) n (%)

Self-rated health 109.25 < 0.0001
Good 44,913 (71.82) 2,530 (5.61) 15,091 (33.29) 10,693 (23.71) 16,599 (37.39)
Average 13,417 (21.69) 767 (5.66) 4,201 (31.00) 3,145 (23.66) 5,304 (39.68)
Poor 3,946 (6.49) 225 (5.36) 1,072 (26.89) 842 (21.78) 1,807 (45.97)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Smoking® 3,769 (6.40) 106 (2.79) 638 (16.85) 734 (19.61) 2,291 (60.75) 723.37 < 0.0001
Non-smoking 58,507 (93.60) 3,416 (5.80) 19,726 (33.44) 13,946 (23.84) 21,419 (36.92)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Drinking® 9,597 (16.06) 288 (2.92) 2,226 (23.34) 2,174 (22.71) 4,909 (51.03) 733.81 < 0.0001
Non-drinking 52,679 (83.94) 3,234 (6.12) 18,138 (34.11) 12,506 (23.74) 18,801 (36.03)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Moderate physical activity® 112.44 < 0.0001
>5 days/wk 8,927 (13.77) 539 (6.16) 2,550 (28.17) 1,983 (22.04) 3,855 (43.63)
< 5 days/wk 53,349 (86.23) 2,983 (5.52) 17,814 (33.05) 12,697 (23.82) 19,855 (37.61)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Vigorous physical activity”) 179.22 < 0.0001
>3 days/wk 23,877 (37.35) 1,314 (5.48) 7,165 (29.55) 5,522 (23.12) 9,876 (41.85)
< 3 days/wk 38,399 (62.65) 2,208 (5.68) 13,199 (34.07) 9,158 (23.84) 13,834 (36.41)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Muscle-strengthening exercise® 169.64 < 0.0001
>3 days/wk 14,298 (22.81) 890 (6.18) 4,114 (28.45) 3,214 (22.47) 6,080 (42.90)
< 3 days/wk 47,978 (77.19) 2,632 (5.44) 16,250 (33.54) 11,466 (23.90) 17,630 (37.12)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Weight status” 18.28 0.032
Obese 4,278 (6.89) 243 (5.54) 1,356 (31.53) 1,026 (23.69) 1,653 (39.24)
Overweight 6,922 (11.43) 364 (5.24) 2,384 (33.86) 1,623 (23.78) 2,551 (37.12)
Normal 45,958 (76.23) 2,593 (5.61) 15,138 (32.67) 10,912 (23.75) 17,315 (37.97)
Underweight 3,234 (5.45) 192 (5.86) 1,017 (31.05) 720 (22.23) 1,305 (40.86)
60,392 (100.00) 3,392 (5.62) 19,895 (32.94) 14,281 (23.65) 22,824 (37.79)

1) KYRBS, Korea Youth Risk Behavior Web-based Survey  2) Total sugar-sweetened beverages (SSB) include soda, energy drinks, sweefened teq, fruit-flavored drinks, coffee drinks, sports
3) Differences across categories for each varioble were examined Rao-Scott chi-square test,
6) Performed physical activities that caused the heart rate to increase or the subject
7) Performed strenuous physical activities that caused the subject to be completely short-winded or the body
8) Performed muscle-strengthening exercise then exercise during the past 7 days.

drink and determined by question during the past 7 days.
the past 30 days. 5) Drank at least 1 shot of alcohol on one or more days in the past 30 days.
to be short-winded for at least 60 min a day during the past 7 days.
to sweat for at least 20 min a day during the past 7 days.

Obese: >95th percentile, Overweight: 85 ~ 94th percentile, Normal: 5 ~ 84th percentile, Underweight: < 5th percentile, based on reference data.

4) Smoked at least once in

9) Weight status was defined as follows;
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Table 3. Psychological variables by sugar-sweetened beverages infake among Korean adolescents participating in the KYRBS, 2017"

Total SSB intake?

Characteristics Total Non-consumer <3 tfimes/wk 4 ~ 6 fimes/wk >1 time/d $ p-value®
n (%) n (%) n (%) n (%) n (%)

Degree of perceived stress 277.95 < 0.0001
Very stressed 23,259 (37.19) 1,260 (5.40) 6,896 (29.16) 5,321 (22.79) 9,782 (42.65)
Somewhat stressed 26,271 (42.59) 1,413 (5.27) 8,900 (33.74) 6,395 (24.29) 9,563 (36.70)
Not sfressed 12,746 (20.22) 849 (6.68) 4,568 (35.45) 2,964 (23.51) 4,365 (34.36)
62,276 (100.00) 3,522 (5.60) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Experience of sadness or hopelessness” 334.87 < 0.0001
Yes 15,612 (25.10) 809 (5.20) 4,356 (27.47) 3,489 (22.18) 6,958 (45.15)
No 46,664 (74.90) 2,713 (5.74) 16,008 (34.03) 11,191 (24.04) 16,752 (36.19)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Suicidal ideation® 160.18 < 0.0001
Yes 7,584 (12.10) 391 (5.06) 2,129 (27.73) 1,683 (21.91) 3,381 (45.30)
No 54,692 (87.90) 3,131 (5.68) 18,235 (33.02) 12,997 (23.80) 20,329 (37.50)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Subjective happiness 180.46 < 0.0001
Happy 42,137 (67.11) 2,395 (5.64) 14,189 (33.43) 10,074 (23.90) 15,479 (37.03)
Average 15,309 (25.05) 833 (5.37) 4,925 (31.86) 3,530 (23.13) 6,021 (39.64)
Unhappy 4,830 (7.84) 294 (6.06) 1,250 (25.10) 1,076 (22.14) 2,210 (46.70)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)
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1) KYRBS, Korea Youth Risk Behavior Web-based Survey  2) Total sugar-sweetened beverages (SSB) include soda, energy drinks, sweetened teq, fruit-flavored drinks, coffee drinks, sports
drink and determined by question during the past 7 days.  3) Differences across categories for each variables were examined Rao-Scott chi-square test.  4) Experienced sadness or
hopelessness that interfered with daily living, which persisted for 2 weeks straight during the past 12 months  5) Had serious thoughts of suicide in the past 12 months.



Table 4. Diefary habits by sugar-sweetened beverages intake among Korean adolescents participating in the KYRBS, 2017"

Total SSB intake?

Characteristics Total Non-consumer <3 times/wk 4 ~ 6 times/wk >1 time/d x2 p—voluee’]
n (%) n (%) n (%) n (%) n (%)

Skipping breakfast 171.55 < 0.0001
>5 days/wk 19,658 (31.51) 1,067 (5.34) 5,886 (29.71) 4,457 (22.42) 8,248 (42.53)
< 5 days/wk 42,618 (68.49) 2,455 (5.73) 14,478 (33.61) 10,223 (24.10) 15,462 (36.56)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Fruit consumption 102.80 < 0.0001
>once/d 13,754 (22.24) 964 (7.08) 4,618 (33.30) 2,926 (21.08) 5,246 (38.54)
< once/d 48,520 (77.76) 2,558 (5.19) 15,746 (32.12) 11,753 (24.28) 18,463 (38.41)
62,274 (100.00) 3,522 (5.66) 20,364 (32.70) 14,679 (23.57) 23,709 (38.07)

Fast food consumption 4,292.19 < 0.0001
>3 times/wk 12,405 (20.47) 170 (1.42) 1,826 (14.67) 2,475 (19.90) 7,934 (64.01)
< 3 fimes/wk 49,871 (79.53) 3,352 (6.68) 18,538 (36.94) 12,205 (24.52) 15,776 (31.86)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Ramen consumption 2,782.61 < 0.0001
>3 times/wk 16,301 (25.92) 374 (2.22) 3,305 (20.31) 3,548 (21.74) 9,074 (55.73)
< 3 fimes/wk 45,975 (74.08) 3.148 (6.79) 17.059 (36.61) 11,132 (24.21) 14,636 (32.39)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Snack consumption 1,942.45 < 0.0001
>3 fimes/wk 24,643 (39.47) 725 (2.99) 5,955 (24.05) 5,866 (23.82) 12,097 (49.14)
< 3 fimes/wk 37,633 (60.53) 2,797 (7.31) 14,409 (37.82) 8,814 (23.41) 11,613 (31.46)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Vegetables consumption 262.90 < 0.0001
>3 times/d 9,280 (14.40) 851 (9.02) 3,330 (35.37) 1,911 (20.80) 3.188 (34.81)
< 3 times/d 52,996 (85.60) 2,671 (56.03) 17,034 (31.88) 12,769 (24.04) 20,522 (39.05)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Milk consumption 76.74 < 0.0001
>once/d 15,970 (24.96) 1,047 (6.52) 5,076 (31.62) 3,437 (21.46) 6,410 (40.40)
< once/d 46,305 (75.04) 2,475 (5.30) 15,288 (32.63) 11,243 (24.28) 17,299 (37.79)
62,275 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,709 (38.07)

Nutrition education in school 28.59 < 0.0001
Yes 32,592 (53.77) 1,961 (5.98) 10,868 (32.96) 7,569 (23.38) 12,194 (37.68)
No 29,684 (46.23) 1,561 (5.18) 9,496 (31.70) 7,111 (23.80) 11,516 (39.32)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

Eating af convermience store, supermaket, school store 3,039.66 < 0.0001
>3 times/wk 16,114 (26.00) 340 (2.06) 3,053 (18.64) 3,558 (22.16) 9,163 (57.14)
< 3 fimes/wk 46,162 (74.00) 3,182 (6.85) 17,311 (37.21) 11,122 (24.07) 14,547 (31.87)
62,276 (100.00) 3,522 (5.66) 20,364 (32.70) 14,680 (23.57) 23,710 (38.07)

1) KYRBS, Korea Youth Risk Behavior Web-based Survey
drink and defermined by question during the past 7 days.

2) Total sugar-sweetened beverages (SSB) include soda, energy drinks, sweetened teq, fruit-flavored drinks, coffee drinks, sports
3) Differences across categories for each variables were examined Rao-Scott chi-square test.
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Table 5. Logistic regression analysis of socio-demographic charactristrics associated with sugar-sweetened beverages intake among Korean
adolescents participating in the KYRBS, 2017"

Total SSB intake >1 time/d?

Characteristics
OR 95% Cl

Gender
Male 1.63 1.55-1.72
Female Reference

Grade
High school 3 1.28 1.17-1.40
High school 2 1.32 1.20-1.44
High school 1 1.26 1.15-1.38
Middle school 3 1.24 1.14-1.35
Middle school 2 1.20 1.11-1.31
Middle school 1 Reference

Paternal education level
College graduate or higher 0.82 0.69-0.96
High school graduate 0.81 0.69-0.95
Middle school graduate or below Reference

Maternal education level
College graduate or higher 0.97 0.81-1.16
High school graduate 1.04 0.87-1.24
Middle school graduate or below Reference

Subjective household economic status
Upper 1.15 1.06-1.24
Middle 1.00 0.92-1.07
Lower Reference

Residential area
Large city 0.98 0.85-1.11
Small city 0.97 0.84-1.10
Rural area Reference

Subjective academic achievement
Upper 0.75 0.71-0.79
Middle 0.83 0.79-0.88
Lower Reference

1) KYRBS, Korea Youth Risk Behavior Web-based Survey 2] Total sugar-sweetened beverages (SSB) include soda, energy drinks, sweetened
teq, fruit-flavored drinks, coffee drinks, sports drink and determined by question during the past 7 days.

Adjusted for weight status.

For logistic regression analyses, total SSB intake was dichotomized into < 1 fime/d vs. > 1 times/d.
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Table 6. Logistic regression analysis of health behavioral characteristics associated with sugar-sweetened beverages intake among Korean
adolescents participating in the KYRBS, 2017"

Total SSB intake >1 time/d?

Characteristics

OR 95% Cl
Smoking 1.82 1.66-2.00
Non-smoking Reference
Drinking 1.50 1.40-1.60
Non-drinking Reference
Moderate physical activity
>5 days/wk 1.10 1.02-1.18
< 5 days/wk Reference
Vigorous physical activity
>3 days/wk 1.10 1.04-1.16
< 3 days/wk Reference
Muscle-strengthening exercise
>3 days/wk 0.98 0.92-1.04
< 3 days/wk Reference
Weight status
Obese 0.99 0.90-1.08
Overweight 0.93 0.86-0.99
Normal Reference

1) KYRBS, Korea Youth Risk Behavior Web-based Survey  2) Total sugar-sweetened beverages (SSB) include soda, energy drinks, sweetened
feq, fruit-flavored drinks, coffee drinks, sports drink and determined by question during the past 7 days.

Adjusted for gender, age, parents education level, household economic status, residential area.

For logistic regression analyses, total SSB intake was dichotomized info < 1 fime/d vs. > 1 times/d.

Table 7. Logistic regression analysis of psychological characteristics associated with sugar-sweetened beverages intake among Korean
adolescents participating in the KYRBS, 2017"

Total $SB intake >1 time/d?®

Characteristics

OR 95% Cl
Degree perceived stress
Very stressed 1.39 1.30-1.50
Somewnhat stressed 1.12 1.05-1.20
Not stressed Reference
Experience of sadness or hopelessness
Yes 1.33 1.26-1.41
No Reference
Suicidal ideation
Yes 1.08 1.01-1.17
No Reference
Subjective happiness
Unhappy 1.15 1.05-1.26
Average 0.97 0.92-1.03
Happy Reference

1) KYRBS, Korea Youth Risk Behavior Web-based Survey  2) Total sugar-sweetened beverages (SSB) includes soda, energy drinks, sweetened
teq, fruit-flavored drinks, coffee drinks, sports drink and determined by question during the past 7 days.

Adjusted for gender, age, parents education level, household economic status, residential area, weight status.

For logistic regression analyses, total SSB intake was dichotomized info < 1 fime/d vs. > 1 times/d.

olek. SRS, eh, Tk 2Felo] 33] o4 AFSE  TAbe 1798} (95% CI: 170-187)2 theksieh welat
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(95% CI: 2.54-2.86), 2FH-2 1.66H] (95% CI: 1.57-1.75), AF3l= v]&%= 1.994)] (95% CI: 1.89-2.1HZE =& A7}
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Table 8. Logistic regression analysis of dietfary habits associated with sugar-sweetened beverages intake among Korean adolescents

participating in the KYRBS, 2017"

Characteristics

Total SSB intake >1 time/d?

OR 95% Cl

Skipping breakfast
>5 days/wk 1.27 1.21-1.34
< 5 days/wk Reference

Fruit consumption
>once/d 1.08 1.02-1.14
< once/d Reference

Fast food consumption
>3 times/wk 2.69 2.54-2.86
< 3 times/wk Reference

Ramen consumption
>3 times/wk 1.66 1.57-1.75
< 3 times/wk Reference

Snack consumption
>3 times/wk 1.79 1.70-1.87
< 3 times/wk Reference

Vegetables consumption
>3 times/d 0.90 0.84-0.96
< 3 times/d Reference

Milk consumption
>once/d 1.12 1.05-1.18
< once/d Reference

Nutrition education in school
Yes 1.04 0.99-1.09
No Reference

Eating at convemience store, supermaket, school store
>3 times/wk 1.99 1.89-2.11
< 3 times/wk Reference

1) KYRBS, Korea Youth Risk Behavior Web-based Survey

2) Total SSB includes soda, energy drinks, sweetened teq, fruit-flavored drinks,

coffee drinks, sports drink and detfermined by question during the past 7 days.
Adjusted for gender, age, parents education level, household economic status, residential area, weight status.
For logistic regression analyses, fotal SSB intake was dichotomized into < 1 time/d vs. >1 times/d.
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