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ABSTRACT

Purpose: This study was conducted to evaluate nutrition intake and diet quality according to carbonated drink consumption
in male adolescents (middle—school students = 480, high—school students = 417), Methods: We analyzed data from the
combined 2007~2009 KNHANES (Korean National Health and Nutrition Examination Survey). Subjects were divided into two
groups, the LCDI (low carbonated drink intake (< 1 time/week), n = 362) group and the HCDI (high carbonated drink intake
(= 1 time/week), n = 535) group, according to carbonated beverage consumption, Nutrient and food group intake, NAR
(nutrient adequacy ratio), and MAR (mean adequacy ratio) were analyzed using data from the 24—recall method, Results:
Intake of plant protein, vitamin C, plant calcium, phosphorous, and potassium was significantly lower in the HCDI group,
compared with the LCDI group, Percent of RNI (recommended nutrient intake) of vitamin C and phosphorous was
significantly lower in the HCDI group, compared with the LCDI group. Percentage of subjects who consumed under EAR
(estimated average requirement) of protein and vitamin C was significantly higher in the HCDI group, compared with the
LCDI group. The NAR of phosphorous was significantly lower in the HCDI group, compared with the LCDI group. Food
intakes from potato and starches, pulses and vegetables were significantly lower in the HCDI group, compared with the LCDI
group. Conclusion: Consumption of carbonated drinks decreased the diet quality, including calcium, potassium, protein,
and vitamin C, Therefore, nutrition education relating to consumption of carbonated drinks is required for male adolescents

in order to maintain healthy dietary habits,
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Table 1. General characteristics of the subjects

Carbonated drinks

<1time/w > 1 time/w P value
(n=2362) (n=1535)
Age (yr) 14.35+0.10" 14.62+0.08 0.0387
Height (cm) 167.26 £0.44 167.60+0.32 0.5065
Weight (kg) 59.27 +0.65 59.41+£0.54 0.8732
BMI (kg/m?) 21.01+0.19 20.98+0.17 0.8938
1) Mean + SE
All variables have been age-adjusted excepted age.
Table 2. Dietary habits of the subjects
Carbonated drinks
<ltime/w  >1time/w Pvalue
(n=362) (n=535)
Breakfast skipping
Yes 14.25") 27.45 0.0005
No 85.75 72.55
Snack frequency
> 1 time/d 77.13 82.34 0.1573
<1time/d 22.87 17.66
Out-eating frequency
> 1 time/w 93.29 96.61 0.1768
<1time/w 6.71 3.39
1) %
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Table 3. Energy and nutrients intakes of the subjects

EReE A3 Wxo] ©E NAR ¥ MARS £33 2
= Table 63 2t} F 13] o]} ¥kEE AFTe] <
Table 4. The percent of RNI'! of the subjects

Carbonated drinks
<1 time/w > 1 time/w Pvalue
(n=362) (n=535)

Energy? 86.69 +1.68% 84.45+1.42 0.3018

Protein 151.02 £ 3.41 142.36 +3.21 0.0586

Vitamin A 101.26+7.78 104.15+11.64 0.8374

Vitamin B, 133.81+£5.54 124.10+2.88 0.1109

Vitamin B, 89.17 £2.67 85.44+2.09 0.2410

Niacin 106.20£2.86 99.31+£2.43 0.0623

Vitamin C 97.22+7.24 81.89+4.26 0.0339

Calcium 55.90+2.13 52.44+1.75 0.1878

Phosphrous 128.03+2.71 118.84+2.41 0.0084

Iron 88.10+£2.88 92.93+3.72 0.2835

Carbonated drinks
<1 time/w >1time/w  Pvalue
(n=2362) (n=15395)
Energy (kcal) 2,193.05+42.56" 2,140.98+36.06 0.3416
Protein (g) 78.81+£1.78 74.44%1.67 0.0665
Animal protein 38.41 +1.44 37.08+1.40 0.2233
Plant protein 40.39 £0.89 37.35+0.70 0.0070
Fat (g) 52.53+1.79 54.09+1.44 0.4623
Animal fat 24.41+1.18 24.42+0.97 0.9925
Plant fat 28.121.11 29.66+1.00 0.2582
Carbohydrate (g) 350.01+6.97 336.60+5.67  0.1329
Fiber (g) 6.24+0.19 574+0.17 0.0501
Vitamin A (UgRE) 773.43+61.04 790.69 £83.82  0.8680
Vitamin By (mg) 1.58+0.06 1.47 £0.03 0.1237
Vitamin B, (mg) 1.41£0.04 1.35+£0.03 0.2410
Niacin (mg) 16.83+0.45 15.80+0.38 0.0794
Vitamin C (mg) 101.17 +7.59 85.40+ 4.42 0.0378
Calcium (mg) 533.60£20.19 498.73+16.55 0.1621
Animal calcium  277.24+17.81 265.43+13.73 0.5744
Plant calcium 256.36+8.74 233.29+6.50  0.0288
Phosphrous(mg) 1,280.31+£27.10 1,188.40+£24.05 0.0084
Sodium (mg) 4,717.09 £ 147.15 4,486.32+114.69 0.2206
Potassium (mg) 2,852.15+70.73 2,626.62+57.86 0.0122
Iron (mg) 12.71£0.41 13.46 £0.54 0.2482
Animaliron 3.68+0.16 3.38+0.13 0.1380
Plant iron 9.02+0.36 10.07 £0.52 0.0786
Energy distribution
% Carbohydrate 64.34+0.58 63.56 £0.45 0.2559
% Protein 14.43+0.22 13.83+0.15 0.0215
% Fat 21.00+0.48 22.38+0.37 0.0140
1) Mean + SE

All variables were adjusted for age, house income, education lev-
els of mother and the presence or absence of mother occupa-
fion.

1) Recommended nutrient intake  2) Estimated energy require-
ment  3) Mean £ SE

Allvariables were adjusted for age, house income, education lev-
els of mother and the presence or absence of mother occupa-

fion.

Table 5. The percent of the subjects consumed under EAR!! of the
subjects

Carbonated drinks
<1time/w 21 time/w P value
(n=2362) (n=1535)

Energy? 74.09%) 74.09 0.8729
Protein 10.63 16.50 0.0355
Vitamin A 53.47 52.05 0.7211
Vitamin B, 30.33 26.85 0.3832
Vitamin B, 55.19 55.58 0.9237
Niacin 29.71 33.44 0.3775
Vitamin C 57.69 68.09 0.0078
Calcium 80.60 83.44 0.3717
Phosphrous 16.77 21.00 0.1592
Iron 53.75 54.59 0.8451

1) Estimated average requirement
ment  3)%

2) Estimated energy require-
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Table 6. Nutrient adequacy ratio (NAR) and mean adequacy
ratio (MAR) of the subjects

Carbonated drinks
<1time/w > 1 time/w P value
(n=362) (n=535)
NAR
Protein 0.95+0.01" 0.94£0.01 0.0819
Vitamin A 0.68+0.02 0.68£0.01 0.9654
Vitamin B, 0.89 £0.01 0.89 £0.01 0.7885
Vitamin B, 0.75+0.01 0.74%0.01 0.6346
Niacin 0.84%0.01 0.81£0.01 0.1310
Vitamin C 0.64%0.02 0.60£0.02 0.0542
Calcium 0.52+0.02 0.50£0.01 0.1990
Phosphrous 0.93£0.01 0.91£0.01 0.0327
Iron 0.75+0.01 0.72%0.01 0.1444
MAR 0.77 £0.01 0.75+0.01 0.1314
1) Mean = SE

All variables were adjusted for age, house income, education lev-
els of mother and the presence or absence of mother occupa-
fion.

Table 7. Food intakes from each food group in subjects

Carbonated drinks
<1time/w >1time/w Pvalue
(n=362) (n=2535)
(9/day)

Totalintake 1,340.38 £33.22") 1,330.16+27.79 0.8109
Cereals 376.44+9.23  359.14+8.01 0.1511
Potato and Starches 41.87£5.20 28.71+278  0.0224
Sugars and Sweetners 6.37+0.78 7.75%£1.01 0.3152
Pulses 33.49£4.20 2321212 0.0302
Nuts and Seeds 2.01+0.34 1.61+0.28  0.3399
Vegetables 251.36£11.11  220.45+7.54 0.0271
Fungi and Mushrooms 5.02+1.08 4.65+0.66 0.7751
Fruits 134.08+15.84 134.30%£13.74 0.9907
Meats 114.52+6.99 117.12+£7.49 0.7974
Eggs 37.29+3.12 32.73+220 0.2078
Fish and Shellfishes 39.28+3.45 35.24+252 0.3086
Seaweeds 5.67+0.92 3.90+0.47  0.0533
Milks 179.70£14.01 175.46+11.54 0.8044
Oils and Fat 8.21+£0.56 8.68+0.54  0.5408
Beverages 61.18+9.55 130.34+13.41 <.0001
Seasoning 32.84+2.42 33.07+2.11  0.9437
Cookingandprocessing  10.98+2.59 13.79+229 0.3996
Other 0.15£0.07 0.72+0.24  0.0287
1) Mean + SE

Allvariables were adjusted for age, house income, education lev-
els of mother and the presence or absence of mother occupo-
fion.
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