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Association between Sugar-Sweetened Beverage Intake and Dietary Quality
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Objectives: This study investigated an association between sugar-sweetened beverage
(SSB) intake and the dietary quality of adults in Deagu, Korea.

Methods: A questionnaire survey was conducted in 1,022 adults aged 19 ~49 years
(502 men and 520 women) in the Deagu area of Korea. Daily intake of SSB was

Tel: +82-53-950-6234 obtained by the food frequency questionnaire, and the dietary quality was assessed

Fax: +82-53-950-6229 using the nutrition quotient (NQ) for Korean adults. Multiple logistic regression analysis

E-mail: yklee@knu.ac.kr was used to estimate the association between dietary quality and daily intake of SSB
in adults.

Received: September 16, 2021

Revised: October 15, 2021 Results: Daily intake of SSB was 463.6 mL/d for total subjects, and the highest intakes

Accepted: October 15, 2021 were sweetened coffees (192.7 mL/d), followed by carbonated drinks (77.1 mL/d).

Higher intake of SSB was associated with higher intake frequency of fast food or sweet
and greasy bread, processed beverage, ramyon, eating out or delivery food and night
snack, and also associated with lower frequency of water, breakfast intake and nutrition
label checking in men or women. Men and women who had a higher intake SSB had
significantly greater odds for being in the low grade of NQ (P for trend =0.0006 for
men, P for trend = 0.0007 for women), especially in the moderation factor (P for trend
<0.0001 for men and women).

Conclusions: This study showed that high SSB intake was significantly associated with
low dietary quality among adults. These study results suggest that nutrition education
programs and guidelines should be provided to adults for improving their consumption
of SSB and related diets.
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Table 1. General characteristics of the subjects
Gender
Variables fotal Men Women
(n=1,022) " = 502) (= 520) Pvalue?
Age (years)
19 ~ 29 348 (34.0) 154 (30.7) 194 (37.3) 0.0809
30 ~ 39 331 (32.4) 172 (34.3) 159 (30.6)
40 ~ 49 343 (33.6) 176 (35.0) 167 (32.1)
Marital status
Single 604 (59.1) 289 (567.6) 315 (60.6) 0.516
Married 415 (40.6) 211 (42.0) 204 (39.2)
Others 3(0.3) 2(04) 1(02
Education level
< High school 225 (22.0) 110(21.9) 115(22.1) 0.5242
College 725 (70.9) 352 (70.1) 373 (71.7)
Graduate school 72( 7.0 40( 8.0 32( 6.2)
Occupation
Office work/management position 419 (41.0) 196 (39.0) 223 (42.8) < 0.0001
Professional 86( 8.4) 31( 6.2 55(10.6)
Technical 51( 5.0 48 ( 9.6) 3(0.6)
Self-employment 59( 5.8) 46 ( 9.2) 13( 2.9)
Homemaker/unemployed 166 (16.2) 49( 9.8) 117 (22.9)
College (graduate) student 133 (13.0) 70(13.9) 63 (12.1)
Others 108 (10.6) 62(12.3) 46( 8.9)
Monthly household income (KRW 10,000)
< 200 117 (11.5) 49( 9.8) 68 (13.1) 0.0319
= 200, < 300 212(20.7) 115 (22.9) 97 (18.7)
> 300, < 400 193(18.9) 104 (20.7) 89(17.1)
= 400, < 500 180(17.6) 94 (18.7) 86 (16.5)
= 500 280 (27.4) 126 (25.1) 154 (29.6)
Unknown 40( 3.9) 14( 2.8) 26 ( 5.0)
Smoking status
Never smoker 646 (63.2) 203 (40.4) 443 (85.2) < 0.0001
Former smoker 151 (14.8) 110 (21.9) 4 (79
Current smoker 225(22.0) 189 (37.7) 36( 6.9)
Weight status
Underweight (< 18.5 kg/m?) 102 ( 9.6) 13( 2.5) 82(15.8) < 0.0001
Normal weight (18.5 ~ 22.9 kg/m?) 484 (45.5) 172 (32.8) 305 (568.7)
Overweight (23 ~ 24.9 kg/m?) 196 (18.5) 135 (25.8) 58 (11.1)
Obese (= 25 kg/m?) 281 (26.4) 204 (38.9) 75(14.4)
Values are presented as n (%).
1) BMI: body mass index
2) P-values were obtained form chi-square test. P-values were obtained form Fisher's exact test.
2. 13 88 MY 28 (P<0.0001), & AFZE (2= 0.0002), 7|e} &5 (P<
O

gt AR thell w2 19 7he v AR Table 2 0.0063), 7k AHF (P = 0.0032)% 71 w5 F
oF vk At 1L 7 o2 1*)3-4 = 463.6  AFEl T8l 34tHP < 0.0001). AFThell wbA
mLO|S L, 58 AR & 7958 (1927 mL)7F7F - =71 58 FAF%E 19 ~ 294 475.0 mL, 30 ~ 39
=Sk, e E&*&u—e (771 mL), ¥ - AL 55 Al 490.3 mL, 40 ~ 494] 463.6 mLe]31aL, Aol u}
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Table 4. Distribution of Nufrition Quotient (NQ) grade according fo the tertile (T) of sugar-sweetened beverages intake by gender

Men (n = 502) Women (n = 520)
Variables [n:T(])TIC(;IQQ] Sugar-sweetened beverages intake (mL/day) Sugar-sweetened beverages intake (mL/day)
T T2 T3 P-value” il 12 T3 Pvalue
NQ"
High 158 (15.5) 40 (24.0) 17 (10.1) 15( 8.9) < 0.0001 47 (27.2) 19 (10.9) 20(11.6) < 0.0001
Medium 496 (48.5) 86 (51.5) 91 (54.2) 78 (46.7) 81 (46.8) 85 (48.9) 75 (43.3)
Low 368 (36.0) 41 (24.5) 60 (35.7) 74 (44.3) 45 (26.0) 70 (40.2) 78 (45.1)
NQ?
Good 194 (19.0) 48 (28.7) 24 (14.3) 18(10.8) < 0.0001 55(31.8) 27 (15.5) 22 (12.7) < 0.0001
Needed monitoring 828 (81.0) 119(71.3) 114(85.7) 149(89.2) 118 (68.2) 147 (84.5) 151(87.3)
Balonce®
High 87 ( 8.9) 13(7.8) 10( 6.0) 26 (15.6) 0.1619 11( 6.3) 11( 6.3) 16( 9.3) 0.1719
Medium 380 (37.2) 64 (38.3) 65 (38.7) 55 (32.9) 65 (37.6) 60 (34.5) 71(41.0)
Low 555 (54.3) 90 (53.9) 93 (565.3) 86 (51.5) 97 (56.1) 103 (59.2) 86 (49.7)
Diversity”
High 191 (18.7) 41 (24.6) 40(23.8) 30(18.0) 0.0333 38 (22.0) 21 (12.1) 21 (12.1) 0.0181
Medium 468 (45.8) 87 (62.1) 71 (42.3) 81 (48.5) 75 (43.4) 76 (43.7) 78 (45.1)
Low 363 (35.5) 39 (23.3) 57 (33.9) 56 (33.5) 60 (34.7) 77 (44.2) 74 (42.8)
Moderation?
High 340 (33.3) 80 (47.9) 40 (23.8) 24 (14.4) <0.0001 100(57.8) 63 (36.2) 33(19.1) < 0.0001
Medium 555 (54.3) 83 (49.7) 108(64.3) 108 (64.7) 66 (38.2) 95 (54.6) 95 (54.9)
Low 127 (12.4) 4( 2.4) 20(11.9) 35(20.9) 7(4.0) 16( 9.2) 45 (26.0)
Dietary behavior®
High 209 (20.5) 37 (22.2) 25(14.9) 35(20.9) 0.2458 50 (28.9) 32(18.4) 30(17.3) 0.0035
Medium 490 (47.9) 83 (49.7) 88 (52.4) 72 (43.1) 77 (44.5) 92 (52.9) 78 (45.1)
Low 323 (31.6) 47 (28.1) 55 (32.7) 60 (37.0) 46 (26.6) 50 (28.7) 65 (37.6)

Values are presented as n (%).

1) NQ; High (= 58.9), Medium (47.1 ~ 58.8), Low (= 47.0). 2) NQ; Good (= 58), Need monitoring (< 58). 3) Balance; High (=
47.7), Medium (27.2 ~ 47.6), Low (=< 27.1). 4) Diversity; High (= 67.3), Medium (46.1 ~ 67.2), Low (< 46.0). 5) Moderation; High
(= 78.8), Medium (56.6 ~ 78.7), Low (= 56.5). 6) Dietary behavior; High (= 56.5), Medium (37.2 ~ 56.4), Low (= 37.1).

7) P~values were obtained form Mantel-Haoenszel chi-square test.
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Table 5. Odds ratios (ORs) and 95% confidence infervals (Cls) for low dietary quality calculated from the NQ according 1o the tertile (T)

of sugar-sweetened beverages consumption by gender

Men (n = 502) Women (n = 520)
Variables Sugar-sweetened beverages intake (mL/day) Sugar-sweetened beverages intake (mL/day)
T T2 13 P for frend? T 12 13 P for frend?

NQ (< low)

Crude OR 1.0 1.7 (1.0-2.7) 2.5(2.5-3.9) 0.0003 1.0 1.9(1.2-3.00 2.3(1.5-3.7) 0.0007

Adijusted OR" 1.0 1.6 (1.0-2.6) 2.4(1.5-3.9) 0.0003 1.0 20(1.2-3.1) 25(1.6-3.9 0.0004
NQ (< 58)

Crude OR 1.0 2.4(1.4-4.2) 3.3 (1.9-6.0) 0.0001 1.0 25(1.5-4.3) 3.2(1.9-5.6) <0.0001

Adjusted OR 1.0 2.4 (1.4-4.2) 3.2(1.7-5.9) 0.0002 1.0 25(1.5-4.3) 3.3(1.9-58) <0.0001
Balance (< low)

Crude OR 1.0 1.1(0.7-1.6) 0.9(0.6-1.4) 0.5985 1.0 1.1(0.7-1.7) 0.8(0.5-1.2) 0.1526

Adjusted OR 1.0 1.0(0.7-1.6) 0.9(0.6-1.3) 0.4655 1.0 1.1(0.7-1.8) 0.8(0.5-1.2) 0.1960
Diversity (< low)

Crude OR 1.0 1.7 (1.0-2.7) 1.7 (1.0-2.7) 0.0746 1.0 1.5(0.9-2.00 1.4(0.9-2.7) 0.2055

Adjusted OR 1.0 1.7 (1.1-2.8) 1.6 (1.0-2.7) 0.0891 1.0 1.5(0.9-24) 1.5(0.9-2.3) 0.1636
Moderation (< low)

Crude OR 1.0 55(1.8-16.5) 10.8(3.7-31.2) < 0.0001 1.0 2.4(0.9-6.0) 8.3(3.7-19.1) < 0.0001

Adjusted OR 1.0 5.4(1.8-16.2) 11.9(4.0-34.9) < 0.0001 1.0 25(0.9-6.3) 8.9(3.8-20.6) < 0.0001
Dietary behavior (< low)

Crude OR 1.0 1.2 (0.8-2.0) 1.4 (0.9-2.3) 0.1410 1.0 1.1(0.7-1.8) 1.7(1.1-2.6) 0.0208

Adjusted OR 1.0 1.2 (0.8-2.0) 1.5(0.9-2.4) 0.1093 1.0 1.9(0.7-1.8) 1.7(1.1-2.8) 0.0126

Values are presenfed as ORs (95% CI).

1) ORs were obtained fromm multiple logistic regression model adjusted for smoking status, education level, occupation.
2) P for trend values were obtained from the same model as estimation of ORs by using the median sugar-sweetened beverages

intake of each tertile as the independent variable.
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