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The Relationship between Beverage Consumption, Nutrient Intake and
Body Mass Index in Elementary School Students in Gyeongnam Area

Kim, Seok-Young™ * Ryu, Seon A™*
Department of Food and Nutrition,” Major of Nutrition Education, Graduate School of Education,”
Gyeongsang National University, Jinju 660-701, Korea

ABSTRACT

This study was performed to assess the effects of beverage consumption on nutrient intake and anthropometric meas-
urements. Beverage intake and dietary intake were measured by a beverage frequency and quantity questionnaire and
three 24-hour dietary recalls in 160 elementary school students in the Gyeongnam area. The number of drinking mo-
ments per month was 93.5 and drinking amount of all beverages was 626.6 mL per day. The amount of milk intake was
253.8 ml per day, which was the highest in all types of beverage consumption, followed by juice (133.6 mL), and car-
bonated beverage (77.7 mL). The amount of sweetened beverage which was defined as all beverages except milk and
soy milk was 359.7 ml per day. Energy intakes from all kinds of beverages and sweetened beverages accounted for
20.3% and for 10.5% of the daily energy intake, respectively. The contributions of sweetened beverage intake to the
daily energy intake in girls accounted for 13.5% , whereas in boys it was 7.7% and significantly lower. The number of
drinking moments and the contribution of sweetened beverage intake to daily energy intake were negatively correlated
with protein, vitamin A and niacin intake, respectively. The consumption of milk and soybean milk combined showed a
significant negative correlation with the body fat ratio (%) and it also negatively correlated with waist-hip girth ratio
(WHR) . However, the sweetened beverage intake was not related any of the anthropometric measurement. In conclu-
sion, consumption of the sweetened beverage dropped the nutritional quality of diet. However it was not related with
anthropometric measurements in elementary students. (Korean J Nutr 2008; 41(4): 530~538)

KEY WORDS : beverage, children, nutrient intake, BMI, elementary students.
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Table 1. General characteristics of the subjects

Variable N (%)
Gender Boy 84 (52.5)
Girl 76 (47.5)
Region Jinju 91 (56.9)
Namhae 69 (43.1)
Age (yr) 11.4 £ 05

Table 2. Daily nutrient intakes

o] AF 8l (253.8 mL), tFo® F4 (133.6
mlL), ¥kes (77.7 mL)A ok el ThRE Al
371 S8 AFERS 359.7 mLYlor, 59 FAE A
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Table 3. Anthropometric measurements

Variable

Height (cm) 1507 + 6.9
Weight (kg) 434+ 9.3
BMI (kg/m?) 19.0 £ 3.2
Fat mass (kg) 10.2 + 5.2
Fat ratio (%) 224+ 6.8
Waist (cm) 657 + 83
Hip (cm) 81.7+ 6.8
WHR 0.8 = 0.06
Systolic pressure (mmHg) 97.4 + 10.2
Diastolic pressure (mmHg) 59.8 = 7.9

BMI: Body mass index, WHR: Waist hip girth ratio
Values are Mean * SD

Table 4. Frequency and amounts of various beverages consump-

Variable % DRIs” tion

Energy (kcal) 1750.0 + 377.4 90.0 + 21.7° Beverages Frequency/month”  Amount (mL)/day
Protein (g) 61.9 = 217 157.0 = 57.5 Milk” 36.0 = 28.9 253.8 + 189.5
Fat (g) 519+ 185 Soybean milk 24+ 87 131+ 37.1
Carbohydrates (g) 2516 + 53.4 Yoghurt 13.0 £ 20.6 50.5 = 102.6
Ca (mg) 563.5 + 194.7 65.7 + 22.4 Juice® 16.6 + 23.2 133.6 + 218.4
Fe (mg) 115+ 44 95.8 + 36.5 Carbonated 12.2 + 33.3 77.7 + 105.7
Vitamin A (1:gRE) 431.7 + 177.0 74.8 + 31.6 beverage

Vitamin B, (mg) 12+ 04 132.3 + 416 Diet drinks 03+ 15 183+ 795
Vitamin B; (mg) 12+ 03 104.2 + 34.1 Others” 130 + 248 90.9 + 205.2
Niacin (mg) 129+ 44 106.0 + 36.3 Total 935 864 626.6 + 613.7
Vitamin C (mg) 735+ 36.5 94.1 + 48.3 1) The number of discrete drinking moments of beverages per

Values are Mean * SD

1) Percent of nutrient intake per Dietary Reference Intakes For
Koreans, 8th revision, 2005

2) Percent of energy intake per Estimated Energy Requirements
For Koreans, 8th revision, 2005

month

2) Milk included any type of cow milks

3) Juice included 100% fruit Juice, fruit-flavored drink, and drink
that contained fruit juice in part

4) Sports drinks, functional drinks, traditional drinks and other fla-
vored waters were included
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Table 5. Energy intakes from various beverages and the contri-
butions of each kind of beverage to the total beverage intake

Beverages Intake (kcal) Contribution (%)"
Milk® 151.1 £ 112.3 54.3 = 27.0
Soybean milk 111+ 483 23+ 7.0
Yoghurt 359 + 759 9.9 £ 145
Juice” 62.3 + 101.2 15.5 + 15.3
Carbonated 36.8 £ 50.0 11.1 = 9.9
beverage

Others” 312+ 70.2 6.8+ 7.9
Total 328.5 £ 293.6 100

All values are mean * SD

1) Percentage of energy intake from each type of beverage to
the total energy intake from all beverages

2) Milk included any type of cow milks

3) 100% fruit Juice, fruit-flavored drink, and drink that contained
fruit juice in part were categorized as juice

4) Sports drinks, functional drinks, traditional drinks and other fla-
vored waters were included
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Table 6. Contribution of the consumption of two type of beverages to the daily energy intake in boys and girls

Classification” All (n = 160) Boys (n = 84) Girls (n = 76)
Milk & soybean milk 9.8+ 79 98+ 7.9 9.8 + 8.0
Sweetened beverages” 10.5 + 15.9 7.7 +10.2® 13.5 + 20.0
All beverages 20.3 = 20.2 17.6 £ 14.3 23.3 £25.0

1) Consumed beverages were separately classified as “milk & soybean milk” and “sweetened beverages” based on their po-

tential roles on the health and prevention of obesity in children

2) Sweetened beverages were defined as all beverages except milk and soybean milk

3) The value was significantly different with girls’ at p<0.05

Table 7. Correlation coefficients between the frequency and caloric intakes from two types of beverages” and daily nutrients intakes

Frequency”

Caloric intakes”

Nutrients intakes
Milk & soybean milk

Sweetened beverages”

Milk & soybean milk  Sweetened beverages

Energy —0.07
Protein —0.10
Fat —0.05
Carbohydrate —0.09
Ca 0.02
Fe —-0.01
Vitamin A 0.04
Vitamin C 0.05
Vitamin B 0.10
Vitamin B 0.03
Niacin -0.11

-0.15 —-0.07 -0.13
—-0.18" -0.11 —-0.18"
-0.14 —-0.09 -0.13
-0.08 —0.04 —-0.07
-0.07 0.12 —-0.08
—-0.08 —-0.01 —-0.08
-0.17" 0.07 -0.18*
-0.06 0.19* -0.11
-0.13 0.13 —-0.15
-0.14 0.12 —-0.14
—-0.20" —-0.10 —-0.22**

#: p<0.05, #*: p<0.01

1) Consumed beverages were separately classified as “milk & soybean milk” and “sweetened beverages” based on their po-
tential roles on the health and prevalence of obesity among children
2) The number of discrete drinking moments of beverages per month

3) Caloric intake from beverages consumed per day

4) Sweetened beverages were defined as all beverages except milk and soybean milk
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Table 8. Correlation coefficients of beverage variables with anthropometric measurements

Frequency” Amount (ml) ? Caloric intake®
Milk & soybean Sweetened Milk & soybean Sweetened Milk & soybean Sweetened
milk beverages®’ milk beverages milk beverages

Height (cm) 0.16* —0.04 0.13 -0.12 0.14 —0.10
Weight (kg) 0.03 0.00 —0.03 —0.09 —0.02 —0.06
BMI —0.04 0.01 -0.11 —0.07 -0.11 —0.05
Fat Mass (g) —0.04 —0.02 —0.10 —0.07 —0.10 —0.05
Fat Ratio (%) -0.20* 0.07 -0.16" 0.16 -0.14 0.11
Waist (cm) —0.05 —0.04 -0.11 —0.04 -0.11 —0.02
Hip (cm) 0.06 0.01 —0.01 —-0.10 -0.01 —0.08
WHR -0.18" 0.02 -0.20"* 0.05 -0.20" 0.06
*: p<0.05, *x: p<0.01
BMI: body mass index, WHR: waist hip girth ratio
1) The number of discrete drinking moments of beverages per month
2) Amount of beverages consumed per day
3) Caloric intake from beverages consumed per day
4) Sweetened beverages were defined as all beverages except milk and soybean milk
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