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Food Group and Dietary Nutrient Intakes by Sugar-Sweetened Beverage
Intake Level in Korean High School Students Using the Data from
2007~2015 Korea National Health and Nutrition Examination Survey
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Abstract

This study examined the food group and dietary nutrient intakes by sugar-sweetened beverage(SSB) intake level in high school
students aged 15~18 years(n»=2,377) using the 2007~2015 Korea National Health and Nutrition Examination Survey. Subjects
were classified into three groups by SSB(included carbonated drinks, sports drinks, and caffeinated drinks that contained added
sugars) intake level obtained from 24-hour recall method: SSB 1(SSB intake 0 g/d), SSB 2(0 g/d < SSB intake < 50th percentile)
and SSB 3(SSB intake > 50th percentile). Result of daily intakes of SSB were 160.6+£10.5 g/d for boys and 98.6+7.1 g/d for
girls and it increased for boys(p<0.0001) and girls(»=0.0280) by year. The highest intakes were carbonated drinks followed
by fruit juices for boys and girls. Intakes of carbonated drinks increased as 2.7 times for boys(»p<0.0001) and 1.6 times for
girls between 2007 and 2015 year. Daily intakes of vegetables were the lowest in SSB 3 of three groups for boys and girls(»<0.0001),
and those of fruits were lower in SSB 2 and SSB 3 than SSB 1 for boys(p=0.0013). Daily intakes of milk & milk products
decreased toward SSB 3 group for boys(p<0.0001) while those were the lowest in SSB 3 of three groups for girls. Daily intakes
of dietary fiber(21.3~25.3%) and calcium(49.6~59.8%) were very low compared to the dietary reference intakes. Percentage of
daily intakes compared to the dietary reference intakes increased for energy for boys and girls(p<0.0001) while decreased for
vitamin C toward SSB 3 group for boys(p<0.0001) and girls(p=0.0382). Those of calcium were the lowest in SSB 3 of three
groups for boys(p<0.0001) and girls(p=0.0008). Ratio of excess intakes of energy/fat increased toward SSB 3 group for boys
and girls(p=0.0002). Ratio of calcium deficiency was not different among groups but that was very high(85.9~92.5%). Therefore,
it should be emphasized to reduce SSB intakes in order to improve diversity in food group and dietary nutrient intakes among
high school students through dietary education and government support.
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@& dF(nutrient intakes)
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Figure 1. Flow chart for selection of study population
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Table 1. General characteristics of subjects(7=2,377)

Variables n(%)
Year
2007 157(6.6)
2008 299(12.6)
2009 404(17.0)
2010 279(11.7)
2011 288(12.1)
2012 252(10.6)
2013 308(13.0)
2014 232(9.8)
2015 158(6.6)
Sex
Boys 1,234(51.9)
Girls 1,143(48.1)
Living area
Large city 1,055(44.4)
Middle & small city 940(39.5)
Rural area 382(16.1)
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Table 3. Daily intake—percentile of sugar-sweetened beverage in all subjects(15~18 years)(g/d)

Daily intake-percentile

Variables n Daily intakes
20th  30th  40th  50th  60th  70th  80th  90th 99th
Total n 2,377 120.1+6.8" 0.0 0.0 0.0 0.0 0.0 0.0 170 208.0 4000 1,118.8
Total ) 808
SSB?- intake only 340y 353.4£13.6 112 1200 183.8 2060 2520 3150 4000 5099 7280 1,695.0
Total n 1,234 145.6£10.5 0.0 0.0 0.0 0.0 0.0 00 1020 2550 5000 13225
Boys . 451
SSB- intake only (36.5) 397.8£19.2 9.8 1456 1900 2496 3000 3744 4409 6092 8038 1,771.0
Total n 1,143 93.6+7.1 0.0 0.0 0.0 0.0 0.0 0.0 2.5 1872 3000 875.0
Girls 357
SSB- intake only 612) 298.5£16.8 147 102.0 1560 2000 2100 2600 331.1 4080 5654 1,681.9
1) Mean = SE

2) Sugar-sweetened beverage included carbonated drinks, sports drinks, and caffeinated drinks contained added sugars.

3) Percent of total n
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Table 4. Daily intakes of each food group according to groups divided by sugar-sweetened beverage intake level

for boys and girls(15~18 years)(g/d)

Boys(=1,234)

Girls(r=1,143)

Food group SSB 1" SSB 2 SSB 3 o SSB 1 SSB 2 SSB 3

=183 (=155  (=296) Pend =186  @=170) =ty P
Grains & grain products  371.946.87 377.6:146 37774125  <0.0001 2793457 2947416 2745+13.1  0.0001
Potatoes & starches 390438 270447 404450  0.0422 35439 2368536 276539 00973
Sugars & sweets 94:09  113+12 13015 05656 13821 1758224 183129 09877
Bean & bean products 349430 33272 282448 03607 25521 239¢48 134426  <0.0001
Nuts & seeds 25:05 28407 17403 00624 27404 20406 1402 00029
Vegetables 244878  2897+183 237.8£122  <0.0001 1834458 19564151 167.8+123  <0.0001
Fungi & mushrooms 54408  64+16  67:08  0.5873 45:07 34406 3806 02355
Fuits 143.1410.7  94.8+17  107.6£165  0.0013 1449403  107.6£14.1 14144244  0.9030
Seaweeds 4307 45¢16  3.1£10 01545 67422 24406 5828 01249
Oils & fats 82:04  145+11 122409 0139 6804  1L0L.1 99410 03982
Beverages & alcohols 6924101 16074142 63294281  <0.0001 55.5412.6 17424139 52624292 <0.0001
Seasonings 39823 424833 41737 03530 21421 343432 32426 01214
Meat & meat products 1499482  169.14143  225+155  0.0549 941441 13LIZI36  1490:141 02375
Eges 326:18 435454 355432 03689 271417 353438 250431 02470
Fish & shellfish 453827 523472 414459 00529 832 377469 379:65 04143
Milk & milk products 1879499  167.8:20.8 1489126  <0.0001 133.6:77 13706150 11574141 0.0634

1) SSB 1: SSB(sugar-sweetened beverage) intake 0 g/d, SSB 2: 0 g/d < SSB intake < 50th percentile, SSB 3: SSB intake > 50th percentile. Sugar-sweetened
beverage included carbonated drinks, sports drinks, and caffeinated drinks contained added sugars.
2) p-trend by using the proc survey regression analysis after adjusting for year, age and energy intake.

3) Mean + SE
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Table 5. Daily nutrient intakes according to groups divided by sugar-sweetened beverage intake level for boys

and girl(15~18 years)

Boys(r=1,234) Girls(r=1,143)

Nutrients SSB 1" SSB 2 SSB 3 petrend SSB 1 SSB 2 SSB 3 pirend

(=783) (n=155) (n=296) (=786) (r=170) (n=187)

Energy(kcal/d) 2281243667 246024823 2,6686+623 <0.0001 17534257 192874748 20145564  <0.0001
Carbohydrate(g/d) 351.445.6 36894121 3903£9.1  0.0426 2731442 28324104 3017494  0.0367
Protein(g/d) 82.8+1.6 91.243.5 100.0+3.6  0.3884 61.4+1.2 73.0£3.8 722437 02920
Fat(g/d) 58314 67.0433 759428  0.0123 45.1+1.1 56.043.1 555826 0.0436
Dietary fiber(g/d) 6.3+0.2 6.7+0.4 59402  <0.0001 5102 49403 45402  <0.0001
Calcium(mg/d) 542+16.8 5524+29.1  511.9+192  0.0002 41555109  453.0426.5  406.8+203  0.0057
Tron(mg/d) 13.6£0.3 16.3+0.9 21312 <0.0001 10.8+0.3 112406 154£1.1  0.0106
Sodium(mg/d) 441714958 507892647 4,934.5+174  0.7052 3,376+87.5 3,786.9+201.3 3,510.9+180.6 0.3836
Vitamin A(ug RE/d) 776£72.1 8914829  7482+492  0.2836 58424235 64324492 53584314 0.0184
Thiamin(mg/d) 1.8£0.0 1.9:0.1 2.00.1 0.0083 1.3£0.0 1.440.1 1.420.1 0.0090
Riboflavin(mg/d) 1.4£0.0 1.6£0.1 1.6£0 0.3414 1.1£0.0 1.30.1 1.240.1 0.2023
Niacin(mg NE/d) 17.4+0.4 19.9+0.9 204+0.7 06117 13.120.3 14.6+0.8 15007  0.7535
Vitamin C(mg/d) 94.4+43 86.3£5.9 811465  0.0036 80.5+3.7 70.7+5.5 677¢6.1  0.0030
Energy from carbohydrate(%)  63.1+0.4 61.4:0.9 602+0.7  0.0094 63.1£0.5 59.4+0.8 619:09  0.1567
Energy from protein(%) 14.540.1 14.8+0.3 14.8+04  0.5309 14.1202 15.1+0.5 140405  0.7958
Energy from fat(%) 22404 23.9+0.7 250406  0.0065 22.8+0.4 25.5+0.6 240£06  0.0865

1) SSB 1: SSB(sugar-sweetened beverage) intake 0 g/d, SSB 2: 0 g/d < SSB intake < 50th percentile, SSB 3: SSB intake > 50th percentile. Sugar-sweetened
beverage included carbonated drinks, sports drinks, and caffeinated drinks contained added sugars.
2) p-trend by using the proc survey regression analysis after adjusting for year, age and energy intake except variable of energy adjusted for year and age.

3) Mean + SE
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Q1 P& AF71FHKNS, 2005 MOHW, KNS, & KFDA, 2010;
MOHW & KNS, 2015)3} #wg+ A= <Table 6>3} 2T},
U BT 7R 1SR 3wl A4 I A4F7
9] 2/3(66.7%) VTSR HESHA AHAT FUAhE Aol
frot Ao 2 Uepgth 2loldfro] A9 A %k T A
F712el thgk vlgo] 71 wrol el A 21.3+1.1~25.3+1.8%
T Wl =] B9kt ZEs Bl AH71Re] 49.642.5~
59.8432% O 2 Wl Witk 28] HE Axpe) s
B 1AM TE AH7129] 653£1.5%2 ATk 3, i w5
s 423 okt HEFOE 437159 2251458~
338.6£17.6% F=O 2 228 oS AHFHskATh

713EE AR ol b 1Y G AR 4315l
gk HlE-& EAboll A oL (p<0.0001), H(p=0.0016), Elo}H1
(p=0.0041) 71FSH 3702 LFE FoH 07 Z7)3819
t}. 2104 f{p<0.0001), Z(p<0.0001) 7}3EE 1571%
53T T ISR E 7Aoo TP gl viE)
9 Cp<0.0001)= 7F3SE 3702 242 o5 oz Yo}
k. g, oAAtel| A& A (p<0.0001), EloF(p=0.0041)
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Table 6. Percentage of daily nutrient intakes compared to the dietary reference intakes for Koreans according to
groups divided by sugar-sweetened beverage intake level for boys and girls(15~18 years)

Boys(r=1,234) Girls(r=1,143)
Nutrients SSB 1" SSB 2 SSB 3 3 SSB 1 SSB 2 SSB 3

(=783) (=155) =296y  Prend (1=786) (r=170) o=igyy  Ptrend
Energy” 84.5+1.4Y 91.1+3.0 98.842.3 <0.0001 87.7+1.3 96.4+3.7 100.743.2 <0.0001
Protein 151.8:24 180274 181175 0.0665 138.6:22  177.5483  171.8+87 0.0140
Dietary fiber 23.0£0.7 253+1.8 225409 <0.0001 24.1£0.8 23.4+1.5 21.3+1.1 <0.0001
Calcium 58.0+1.8 50.8+3.2 55.942.1 <0.0001 50.0£1.3 55.143.3 49.6+2.5 0.0008
Iron 89.042.1 107.1£58  141.6+8.0 0.0016 653£1.5 68.1+3.8 94.8+7.0 0.0516
Sodium 2045464 3386176 329116 0.8003 2251458 2525134 234.1+12 0.0013
Vitamin A 95.149.0  109.6£103  92.5+6.0 0.0558 92.543.7 103.0£7.9  86.3%5.1 0.0016
Thiamin 124327 1365+7.1 1402449 0.0041 133.1£2.7 136378  138.7+7.0 0.0041
Riboflavin 82.9+1.7 92.2+4.0 94.6:2.9 0.5732 90.0+1.8 105.6£6.1 97.3+4.2 0.0606
Niacin 100221 1151453 119.124.0 0.8539 95.7+1.9 106.246.1  109.1£5.1 0.6795
Vitamin C 86.0+3.9 78.5+5.4 74.0£5.9 <0.0001 80.3+3.7 70.6£5.5 67.346.1 0.0382

1) SSB 1: SSB(sugar-sweetened beverage) intake 0 g/d, SSB 2: 0 g/d < SSB intake < 50th percentile, SSB 3: SSB intake > 50th percentile. Sugar-sweetened
beverage included carbonated drinks, sports drinks, and caffeinated drinks contained added sugars.

2) p-trend by using the proc survey regression analysis after adjusting for year, age and energy intake except variable of energy adjusted for year and age.

3) Dietary reference intakes for Koreans: energy; estimated energy requirements(EER), protein, calcium, iron, vitamin A, thiamin, riboflavin, niacin, vitamin
C; recommended nutrient intake(RNI), dietary fiber, sodium; adequate intake(AI)(KNS, 2005; MOHW et al., 2010, MOHW & KNS, 2015)

4) Mean + SE



108 et=7Pdatnssts|X| Vol. 33, No. 2

1SR 3TOR A4E fo|HoE golynh WA=
0.0140), YEE(p=0.0013)2 7}1F5 18T 7155 27
3} 71Fe-8 370] frojH o =gtk Z<(p=0.0008), HIE}
9 Ap=0.0016)= 7FFSE 12712 R 3T F FES R
3TolA FelH o g 7P gtk 2lo)4d-fi(p<0.0001), HIE}
9 C(p=0.0382)= 71328 3708 A4S F94 07 o}
Ak YEF@=0.0013)2 71355 27 71335 37| 7}
TR 1TED foHoR Eit

Aol ofzke] 19 Fda A 19 A HHTF
AF71200 tid BlgellA] FFAA W8-S T8 2ol
Fr AHFS AHVEY 20% FEOE, B AH T A
7129 50% FEoE v wiokor YEFL dFr]Ee
23] o2 EUTh AURE V1R 3T A4E
ooz Zlelath ded /IS E I971eE 37
F 718 3TolA] oo R Tht vigkom, HiEH Ce
V8 JTOE LA4F wolth o9} o] B iRt A
BUA T 2ol 9 2 AdFTol 7P B A i
T(Bae, 2015; Kim, 2020)2} 2ok, adellA] 2o)idf A
HE A% A, AL AL AHe A HHE % K
AHE 52 dev) o slc) =3 JEF 4371 ot
g2 I}l AAH T ALH o BAE T Q= EA
(MOHW & KCDC, 2020)24], 2 Alolof] 43 WEr} =
& I 2EXE J1FAF] AHHE Fola AukE Folshe
o)zke RS e d et vk SITHKIm et al.,
2017). Z12]a hEEE AF o] moHTE Be E8
u) oUA] HFE =ola, Z, HIEM CoF 22 vFYY
2 AHEE U 2 0= Uit B A7 Aiks 713
opd BHFER ATl 3 13 HlTk BHREE A3l Hisl
2184 2, HE C 59 AFTe] Fodod Wth=
B9} Z9)THBae & Yeon, 2015). E3L 71328 A3 =
o] EOlALE oA HFFo] BUH Ad= AT AY F
A ellA Dot s Dt vE] I, 3R
A7l FshAl =9t B9} ZUTHKo et al,, 2015).
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SO H(Ko et al, 2015), 7FESE AH 7FsAES W 5
A hs] A9 7S] HE o Soll E& AR Wi
oJ(Kim et al., 2018) ©|& FHs|ETkaL sl

5. 71g8= &F +&E0 ME Y= =

71eE AH 7 e GUE YUEY BEE <Table
>3} 2Tk oUAE B aFgw] 125% oo E HHt
A& A U 2 G H]8(15~30%) 2] 434131 30%S =
A AH T ANARA Y AHFHA} HIS(MOHW & KCDC,
2020)-2 EAH(p=0.0002)2} ARKp=0.0002)0l 4 EF 7135
3TOR AFE foH o2 FrleIh wEkA Jee s A
o] WoHdFE ouA|, AE A AFHT AFe] =4t
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Table 7. Nutritional status of groups divided by sugar-sweetened beverage intake level for boys and girls(15~18

years)
Boy(r=1,234) Girls(r=1,143)

Nutritional status” SSB1” SSB2  SSB3 3 SSB1  SSB2  SSB3
p value p value

(=783) (=155  (1=296) (=786)  (=170)  (=187)
Excess intake of energy/fat”  202.6)”  8(52) 2809.5)  0.0002 2633)  1588)  20(10.7)  0.0002
Excess intake of sodium”  692(884) 143(923) 276(932)  0.0429 595(75.7)  130(765)  142(75.9)  0.8946
Calcium deficiency® 692(884) 134(86.5) 268(90.5)  0.1084 723(92.0)  146(85.9) 173(92.5)  0.0507

1) Nutritional status included excess intake of energy/fat, excess intake of sodium, and calcium deficiency. Nutritional status was evaluated by comparing to
the dietary reference intakes for Koreans(KNS, 2005; MOHW et al., 2010, MOHW & KNS, 2015).

2) SSB 1: SSB(sugar-sweetened beverage) intake 0 g/d, SSB 2: 0 g/d < SSB intake < 50th percentile, SSB 3: SSB intake > 50th percentile. Sugar-sweetened
beverage included carbonated drinks, sports drinks, and caffeinated drinks contained added sugars.

3) p value was determined by y-test.

4) Excess intak of energy/fat: intake of energy was equal or higher than 125% of estimated energy requirements(EER) and intake of fat was higher than upper

limit of acceptable macronutrient distribution range(AMDR)(15~30%).

5) Excess intake of sodium: sodium intake was equal or higher than the goal intake(2,000 mg/d).
6) Calcium deficiency: intake of calcium was lower than estimated average requirement(EAR).

7) (%)

=l

F5 AFA ¥ 2wl AFAVES T T itk
31992 2 Z(Gao, Wilde, Lichtenstein, & Tucker, 2006), ¥ thA}
Aol A g BEE Sl - AHE SeES aoF & Ao
2 A 3822 B aPdAeA 7S s A mE
ANAR/AYHYAH AL vlE 27T ZAL 718 AF ol
£ o 2= YERA kA9 255 R4 vlgo]

A2 SPEs B ot /bR AAVE A48 2
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V. 88
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2

FIIATE 24A17F S 02 197 AT 12
ol met IS 71325 174(SSB 1, 7F
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