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Calcium Intake and Cognition on Calcium of Adolescents in Busan Area

Ji-Sook Han' and Jeong-Hee Kim

Dept. of Food Science and Nutrition, Pusan National University, Busan 609- 735, Korea

Abstract

The purpose of this study was to identify calcium intake and cognition on calcium of adolescents in Busan
area. Questionnaires including dietary habit, cognition on calcium, preference of calcium rich foods and diet record
were developed. The questionnaires surveyed 285 adolescents consisted of 145 6th grade students (younger
adolescents group, male: 72, female: 73) and 140 11th grade students (older adolescents group, male: 66, female:
74). Adolescents appeared high cognition for function of calcium and milk but low cognition for nutrients related
to absorption of calcium. Younger boy adolescents among them appeared the lowest score of cognition on calcium.
The most preferred calcium rich foods in adolescents were ice—cream, laver and then yogurt whereas soybean
and icefish dried appeared the lowest preference. Calcium intake of adolescents was 491.5~530.5 mg, 61.4~
66.3% of RDA for Koreans, in female and 554.5~636.7 mg, 69.3~70.7% of RDA for Koreans, in male. 64.9%
of older girl adolescents showed calcium intakes under 66.7% of RDA for Koreans and this group also appeared
less frequency of exercise than other group. Calcium intake of adolescents consisted of 44.6 ~53.3% from animal
foods and 42.4~51.4% from plant foods. The adolescents consumed milk and milk products most, then vegetables
and fishes as calcium source foods. Correlation analysis indicated that calcium intake was positively related

to cognition on calcium of adolescents.

Key words: adolescents, calcium intake, cognition
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Table 1. General characteristics of subjects N (%)
Boys Girls
Characteristics Younger" Older Younger Older
(n=72) (n=66) (n=73) (n=74)

Height (cm) 150.1£7.7 174.6£52 151.7£69 1628152
Weight (kg) 432£87 65.1£97 427+72 53.3£6.0
BMI (kg/m%" 189+29 213+27 185425 201£20
Father's eduction level

1~6 years 0 0.0) 6( 9.1) 1( 1.49) 10 1.3)

7~12 years 34(47.2) 43(65.1) 34(46.6) 46(62.2)

13+ years 38(52.8) 17(25.8) 38(52.0) 27(36.5)
Mother’s eduction level

1~6 years 10 1.4) 9(13.6) 0 0.0) 3( 4.1)

7~12 years 52(72.2) 50(75.8) 54(74.0) 53(71.6)

13+ years 19(26.4) 7(10.6) 19(26.0) 18(24.3)
Income (10,000 won/month)

< 100 8(11.1) 4( 6.1) 9(12.3) 12(16.2)

101~200 34(47.2) 40(60.6) 41(56.2) 35(47.3)

> 201 30(41.7) 22(33.3) 23(31.5) 27(36.5)

l’Younger=6th grade students, age 12 yr; Older=11th grade students, age 17 vyr.

:'))Mean +SD.
PBMLI: Body Mass Index.
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Table 2. Dietary habits and exercise of the subjects N (%)
Boys Girls
Younger"’ Older Younger Older (r’ll‘:or)tgé)
(n=72) (n=66) (n=73) (n=74) -
Three meals per dav
Yes 51 (70.8) 52 (78.8) 42 (57.5) 33 (44.6) 178 (62.5)
No 21 (29.2) 14 (21.2) 31 (425) 41 (55.4) 107 (37.5)
Routinely skip meals
Breakfast 19 (90.0) 13 (92.9) 22 (71.0) 31 (75.6) 85 (79.4)
Lunch 0 (00 1 (07.1) 0(00 1 (24 2(19
Dinner 2 (10.0) 0 (00.0) 9 (29.0) 9 (22.0) 20 (18.7)
Reasons for skip meals
Shortage of time 6 (28.6) 9 (64.3) 16 (51.6) 21 (561.2) 52 (48.6)
No appetite 8 (38.1) 1(71) 9 (29.0) 5 (12.2) 23 (21.5)
Digests ill 3 (14.3) 0 (0.0) 1(32) 1(24) 5(47)
Habitually 3 (14.3) 0 (00 4 (12.9) 12 (29.3) 19 (17.8)
Be on a diet 0 (00 3 (214) 1(32) 2 (49 6 ( 56)
Other 1(48) 1 (7D 0(00 0 (00 2 (1.8
Frequency of snacks
0/day 3(42) 6 (91) 1 (14 1 (14 11 ( 3.9
1 time/day 35 (48.6) 40 (60.6) 29 (39.7) 21 (28.4) 125 (43.9)
2 time/day 22 (30.6) 14 (21.2) 35 (479) 34 (459) 105 (36.8)
3 time/day 12 (16.7) 6 (9.1 8 (11.0) 18 (24.3) 44 (15.4)
Favorite snack
Fruits 21 (29.2) 10 (15.2) 35 (479 18 (24.3) 84 (29.5)
Biscuit, breads 24 (33.3) 34 (51.5) 23 (31.5) 37 (50.0) 118 (41.4)
Diary products 9 (12.5) 8 (12.1) 7 (96 6 (81 30 (10.5)
Beverage, juice 3 (42) 5(76) 1 (14 1(14) 10 ( 3.5
Ddokbogi 5(69) 1 (15 3 (4D 4 (54) 13 ( 4.6)
Noodles 7(97) 7 (10.6) 341D 6 ( 8.1) 23 ( 81)
Other 3 (4.2) 1 (15) 1(1.4) 2(27) 7(24)
Diet
Yes 8 (11.1) 4 (6.1) 9 (12.3) 15 (20.3) 36 (12.6)
No 64 (88.9) 62 (93.9) 64 (87.7) 59 (79.7) 247 (874)
Frequency of exercise
Yes 43 (59.7) 21 (31.8) 26 (35.6) 4 ( 5.4) 94 (33.0)
Occasionally 25 (34.7) 38 (57.6) 36 (49.3) 43 (B8.1) 142 (49.8)
Little 4 (56) 7 (10.6) 11 (15.1) 27 (36.5) 49 (17.2)
Total time of walking
0~0.5 hour 8 (11.1) 18 (27.3) 10 (13.7) 20 (27.0) 56 (19.6)
0.5~1 hour 18 (25.0) 31 (47.0) 28 (38.4) 35 (47.3) 112 (39.3)
1~2 hour 24 (33.3) 15 (22.7) 17 (23.3) 8 (10.8) 64 (22.5)
Over 2 hour 22 (30.6) 2 (3.0 18 (24.7) 11 (14.9) 53 (18.6)

1’Younger=6th grade students, age 12 yr: Older=11th grade students, age 17 yr.
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Table 3. Cognition on calcium of adolescents

Boys Girls
Young er'’ Older Younger Qlder
(n=72) {(n=66) (n=73) (n=74)
tCezltcljx‘lm is a nutrient which participates in forming skeleton and 0,977 +0.20 1.00+0.00” 0.98+011 0.98+0.12
Meat and grain are foodstuffs containing low degree of calcium. 044049  0.74+0.44° 0.33+£0.47* 0.76+0.43°
Food contain_mg lots of calqum is efficient in promoting full growth 0894031 098+0.12 093+0.25 0.97%0.12
and preventing osteoporosis.
Growing up people need more calcium than grown up people. 0.8210.38 0.89%0.31 0.89+£0.25 0.88+£0.33
A calmum.deflmency In growing ages causes diseases such like 0.92+0.28 0.97+0.17 0.99+0.12 0.99%0.12
osteoporosis or softness of the bones.
_Adult pepple whose bones are fully grown up are necessary to 0854035 0.83+0.37 0.88+0.33 0.86%0.34
intake milk everyday.
The fact thqt there were many.old women whose spin was bent 0.67+0.47 0.53+0.50 0754 0.44 0724045
in the past is related to a calcium deficiency.
Milk and dalry.pro.ducts contain lots of calcium and shows high 0754045 0.89+0.31 0.85+0.36 0.86%0.34
rate of absorption in the body as well.
Green yeggtables also contain lotg of calcium, but the rate of 098+ 0.44 0.35+0.48 0.23+0.42 0.38+0.49
absorption in the body is not so high.
The intake of. milk from one’s childhood decreases the probability 0.94+024 095+0.21 0.92+0.27 0.91+0.29
of osteoporosis.
The bone is not a permanent thing but an organization which is
being continuously created, disassembled, repaired and is performing 0.6470.48 0.82£0.39 0.74%0.44 0.731045
metabolism actively.
The more protein is ingested, the lower rate of calcium is absorbed. 0.12+0.23* 0.33+0.27™ 0.20£0.18® 0.41 £0.32°
A v1_tam1n D d.efime_ncy reduces the calcium absorption and the 0.46+ 0.98 0.47+0.30 0.69+0.36 058%0.29
density of calcium in blood.
As a vitamin C is sufficient, the absorption of calcium increases. 0.590.49° 0.83+0.38° 0.55+0.50¢ 0.85+0.36°
An utilization r?tw of calcium in bod}f Is various depending on the 0.65+0.47 0.62+0.49 0.82+0.39 0.80%0.40
content of calcium and phosphorus in diet.
Regular exercise can prevent osteoporosis. 0.90+0.31 0.91+0.29 0.86+0.35 0.7810.41
OST:G(.)DOT()SIS is caused.from a circumstantial factor (calcium intake, 0,59 £0.50 0.53+0.50 057 +0.49 0.63+0.48
activity) than a genetic factor.
g(i):eover intake of caffeine and carbonated drinks causes loss of 0.76+0.44 0.89+0.31 0.88+0.33 0.92+0.27
Unless one intakes various food, it causes a calcium deficiency. 0.89+0.31 0.83£0.37 097%0.16 0.85%+0.36

A Gomguk is one of the K_orean food containing lots of calcium 0.93+0.54 0.85+036 0.95+0.27 0.80+0.40
and absorbed successfully in body.

Younger 6th grade students, age 12 yr; Older=11th grade students, age 17 yr.
“'Cognition on calcium (0~1): correct answer 1, wrong answer 0.

33

Mean = SD.
PWithin in a row, values not sharing a common superscript differed significantly according to one-way analysis of variance and
Duncan’s multiple range test (p<0.05).
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Table 4. The scores of cognition on calcium N (%)
Boys Girls
Youngerl ! Older Younger Older
(n=72) (n=66) (n=73) (n=74)
Excellent”’ 6( 8.3) 12(18.2) 23(31.5) 27(36.5)
Fair 34(75.0) 51(77.3) 41(56.2) 36(48.6)
Poor 12(16.7) 3( 45) 9(12.3) 11(14.9)
x7=1136" 27 =332

1'Younger:Gth grade students, age 12 yr; Older=11th grade stu-

_dents, age 17 yr.

“To allot 1 point to a question about cognition of calcium, the
full mark is 20 points. Excellent: 17~20 points, Fair: 12~16
points, Poor: 0~ 11 points.

*p<0.05.
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Table 5. Preference of calcium rich foods
Boys Girls
Calcium foods Younger®’ Older Younger Older
(n=72) (n=66) (n=73) (n=74)

Icecream 3.85+ 12078 2761122 423+167° 3.22+1.28°
Laver 202+1.22 2501098 3.11+1.03 29810.89
Yoghurt, liquid type 257+091° 254+0.89° 2.92+1.07 3.12+1.09°
Sesame 2.67+1.09 248+ 0.88 26710.88 25310.87
Yoghurt, curd type 256+11.27 2.36+0.83 2.71+0.99 250%+1.13
Cheese 231%+1.35 2.71%£1.29 244%1.30 261%+1.22
Anchovy 2.25%1.05° 250+0.86™ 2.35+0.90° 2.76£0.95°
Sea mustard 231+1.13 242+1.05 1.98+1.05 2231095
Pizza 2.30+1.28 2.21%£0.79 2.08+1.36 2.13%+1.02
Cheeseburger 221£1.86 2.08+1.19 2.32%1.20 217£1.90
Egg 203+1.27° 1.86+0.90° 254+1.17 246+1.12°
Soybean sprout 2.04£1.08 2.32+0.96 2.00£0.93 2411259
Kimchi 2.10+1.05 1.94+0.84 2.12+0.89 1.98£0.88
Soybean curd 1.74£0.79 1.95+0.75 1.95£0.89 1.98+0.87
Gomguk 16010.88° 1.54+0.68° 1.87+0.98° 257+1.29°
File fish, fillet, dried 1.65+£0.94° 1.85+0.75" 1.92+0.86™ 2.16£0.87
Shrimp dried 157£1.05 2.04%1.70 1.79£0.95 211+095
Milk 1.64+0.98° 171074 1.89+0.89° 2.29+1.18°
Fish paste 1.54£067 1.77+£0.72 1.82+£0.82 1.91£0.79
Soybean curd, not pressed 1.71+£0.85 1.79£0.76 1.64*+0.77 1.82%+0.89
Soybean 1.360.76° 1.67£0.75% 1.49£0.65™ 1.87£0.79°
Icefish, dried strip 1.41+0.71 1.73£0.69 1.45£0.60 1.56%0.68

1)YoungerZGth grade students, age 12 yr; Older=11th grade students, age 17 yr. YMean = SD.
¥Within in a row, values not sharing a common superscript differed significantly according to one-way analysis of variance and

Duncan’s multiple range test (p<0.05).

Ranges 1~5:5-point likert type (high score denote extreme preference).

Table 6. Calcium intake of adolescents N (%)
Boys Girls
Younger” Older Younger Older
(n=72) (n=66) (n=73) (n=74)
Calcium(mg) 5545+ 283.8” 636.7+181.8 530.5£227.1 4915%181.3
% RDAY 693+ 355 707 202 66.3%t 284 614t 227
High calcium (>100% RDA) 12(16.7) 5( 7.6) 7( 9.6) 4( 5.4)
Moderate calcium (66.7~100% RDA) 22(30.5) 32(48.5) 25(34.2) 22(29.7)
Low calcium (< 66.7% RDA) 38(52.8) 29(43.9) 41(56.2) 48(64.9)
2%=569 x=155

v“YoungerzGth grade students, age 12 yr; Older=11th grade students, age 17 yr.

IZ’MeaniSD.
YRDA (Recommended Dietary Allowance) for Koreans.
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Table 7. Percentage distribution of calcium intake by food group

(%)

Boys L Girls
Food group Younger'’ Older Younger Older
(n=72) (n=66) (n=73) (n=74)

Meats and meat products 0.9+ 0.9 15+t 09° 1.1+ 1.0° 1.2 12®
Eggs 25+ 34° 55+ 69° 36+ 46 42+ 59®
Fishes and fish products 188+17.3 17.8+14.0 199+17.7 172%160
Milks and milk products 31.0%£245° 24.6+19.2% 23.4+20.1° 21.0+£20.4"
Processed foods 0.1 06 05t 2.1 05t 29 1.0+ 35
Animal food 5331229 499+172% 435+20.1° 4461202
Cereals and cereal products 71+ 68 64+ 43 84+10.0° 13.0£156°
Potatoes and starches 0.2+ 07 0.7 1.0 08+ 13 06* 1.2
Sugars and their products 1.3+ 39® 0.1+ 05° 2.1% 46" 0.3+ 1.3%
Beans and bean products 73+ 9.3 77+ 71 57+ 73 85+10.0
Nuts, seeds and their products 08 2.2 1.2+ 43 07 2.7 04% 09
Vegetables 1861 10.8° 25.1+10.1° 227+12.1% 20.1£10.8°
Mushrooms 00% 00 05+ 39 0.0% 0.1 0.0% 00
Fruits 31+ 4.0° 08+ 1.8° 29t 49° 34+ 64°
Seaweeds 40+ 72 35+ 7.1 36+ 52 51t 63
Plant food 424+228" 46.1£15.1%* 469+21.8" 51.4%20.2°
Seasonings and spices 42+ 3.0 3.8+ 23 41+ 2.7 37t 28
Beverages and alcoholic beverage 0.1f 03 02+ 13 02+ 12 0.3+ 09
Others 0.0 03 0.0t 0.0 03t 07 0.0t 00
Others 43% 15 40+ 1.7 46+ 1.1 40+ 12

1’Younger:6th grade students, age 12 yr; Older=11th grade students, age 17 yr.

Mean * SD.

*Within in a row, values not sharing a common superscript significantly differed according to one-way analysis of variance and

Duncan’s multiple range test (p<0.05).
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Table 8. Nutrient intake related to calcium utilization in the body

Boys Girls

Nutrients Younger'' Older Younger Older
(n=72) (n=66) (n=73) (n=74)

Calcium (mg) 5545+ 28387 636.7 £ 181.8° 5305t227.1° 4915+181.3°
( 69.31") ( 70.74) ( 66.31) ( 61.44)

Protein (g) 669+ 19.3° 1001+ 187 685+ 20.3" 756+ 71.4°
(121.64) (133.47) (124.55) (126.00)

Vitamin C (o) 101.7+ 803 1032+ 519 1136+ 888 1063 86.0
£ (145.29) (147.43) (162.29) (151.86)

_— 73t 14 94+ 1.2 77+ 11 69+ 1.1
Vitamin D (kg) ( 73.00) ( 94.00) ( 77.00) ( 69.00)

) 977.7+318.8 1478.8+260.8* 1020.8+3035° 990.3+ 2225
Phosphorus (mg) (122.21) (164.31) (127.60) (123.79)
Ca:P ratio 1:18 1:23 1:19 1:20

"Younger=6th grade students, age 12 yr; Older=11th grade students, age 17 yr.

“Mean * SD.

3) . . . . . . . “pe . . .
'Within in a row, values not sharing a common superscript differed significantly according to one-way analysis of variance and

Duncan’s multiple range test (p<0.05),

Y9¢ RDA (Recommended Dietary Allowance) for Korean.

Table 9. Correlation coefficient among calcium intake, con— =
gnition, preference and sociodemographic characteristics a
Calcium . -
intake Congnition Preference A
Calcium intake 01242 00186 E.
Father’'s educational level 0.0297 0.0248 0.0601 &
Mother’s educational level — 0.0701 0.0491 0.0389 o
Income -0.0770  -0.0576 -0.0652 =
BMI” -0.0401  0.0131 0.0028
YBML: Body Mass Index.
**p<0.01.
1
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Row o] = gkl o FAAgeke] 7+t 61.4~66.3%, 69.3~ 9.
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