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ABSTRACT

We cvaluated the nutritional status of 116 Songmyun middle school students. The means
of hcight and weight were similar to the standards published by the Ministry of Education(1991).
The height for 79% of the subjects was in the normal range, and the height for 11% was
below the normal range. While 27% of the subjects were underweight, 18% and 8% were
overweight and obese, respectively. The percentage of anemia was 29%, and the mean urinary
urea nitrogen to creatinine ratio was 8% 4.

Total daily energy and nutrient intake was 48— 103% of RDAs, and especially calcium and
iron intake was very low. Carbohydrate, protein and fat intake was 71%. 12% and 17% of
total calories, respectively. Breakfast, lunch, dinner and the between meals provided 20%, 37 %,
26% and 18% of total energy intake. Energy and nutrient intake from lunch box was 52—95%
of the 1/3 RDAs.

Our data suggest that the nutrition education for the meal planners of the subjects is necessary
to improve the nutrtional status of the subjects. In addition, the school lunch program is
recommended.

KEY WORDS ' nutritional stams - middle school students - school lunch program.
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Table 1. Age and sex distrbution of subjects

Sex

Age Male Female Total
11 1 3 4
12 19 14 33
18 23 22 45
14 15 19 54

Total 58 58 116
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Table 2. Anthropometnc measurements of subjects grouped by age and sex

. Sitting . Girth of Arm dir- Tricep
Sex Height ) Weight L
A (am) height (Ke) chest cumlerence  skinfold th-
e
i (am) & (em) (cm) ickness(rmm)
11 M 145.7£ 0.0 77.43 0.0 40.0£ 0.0 66.04+ 0.0 227+20.0 16.0%0.0
F 152.6+ 2.8 8§22+ 1.5 4484 1.4 77.7+ 0.6 224+ 0.5 16.7+ 0.6
% std.
. 103.7% 9.430) 103.2+ 2.8 1144+ 644 1056%8.1
oM & F
12 M 152.7+ 8.4 81.7+4.2 446+ 9.8 724174 21.1£59 16.6+ 8.9
F 152.5+ 5.0 8§1.2+ 3.8 415+ 435 752+ 36 218+ 1.7 1756+ 2.8
% std.
. 98.7+ 5.4b 1005548 101.3%+ 18.8*"  99.8%£ 8.1
of M & F
13 M 156.3£ 8.4 84,6+ 4.3 46.8+ 6.9 76,61 4.8 229+ 1.4 1331 5.0
F 15331 5.7 839X 3. 481X 7.7 80.8£ 62 933+ 2.4 215+ 55
% std. ) ,
99.2+ 4.6 1004+ 4.5 1003+ 154" 102.0%7.3
of M & F
14 M 162.9+ 6.8 87.1147 5.1 7.0 787158 248+ 2.5 17.2 :
F 155.1£ 5.8 848+ 28 432+ 8.4 82.94 4.1 236219 21.8+6.0
% std. .
. 99.4+ 3.9b 99.9+ 4.3 08.5+ 15.7" 100.946.6
of M & F
Male 156.86+ 8.8 84.5+4.8 47.7L 8.5 75.7+ 6.4 299+£ 38 154X 6.1%
Femnale 153.6% 5.4 83.4133 463+€ 7.7 79.9£5.6° 23.0+2.1 204£53°
Total 1552+ 7.5 §3.81 4.1 47.0% 8.1 77.8% 6.4 22931 17.9%£6.2
% std. 99.3+ 4.6 100.3£ 4.5 100.5+16.4 101.2+7.%

Values are Meant $.D.

% of std. was obtained by comparing with data from the Ministry of Education in Korea(1991).

1) Values with different alphabet were significantly different from other age groups at p<{0.05 bv Duncan’s
multiple range test.

2) Values with different alphabet were significanty different from other sex groups at p<(0.05 by Duncan’s
multiple range test.
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Table 3. Mean of anthropometric indices and body fat %

Percent ol obese sub]eqs‘)

Indices Mean®t 5D
Male Fernale Toal
RBW for age 100.9+ 134 5.6 5.3 4.4
Weight for age 100.5% 16.4 10.7 5.3 8.0
BMI 194+ 2.4 24.6 41.4 33.0
Kaup 194 2.4 3.4 14.8 9.7
Rohrer 125+ 0.15 1.8 6.9 4.3

Body fat %% 155 6.3

1) Cut-off point of indices®
RBW(Relative Body Weighl) lor age . »120%
Weight for age : >>120%
BMI : 20
Kaup : =21
Rohrer : >>1.5
2) Deuranberg et al(1991)17

Body lat % =1.20X BMI+0.23 X Age~-10.8 X Sex—5.4

(Sex : male=1, fermale~0)
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Table 4. Hemoglobin and hematocnt level of subjects

Hemoglobin Hemartocrit
Age Sex Mean® SD Proportion of o Meant SD Proportion of
anemia anermnia!’
11 M 11.2+0.0 53.5% 0.0
F 1191038 39.8+ 2.3
Total 11.7% 0,740 32 37.8+ 5.5 12
12 M 12.6+ 0.8 42.2+ 3.8
F (1.8£0.8 39.3+ 2.0
Total 112+ 0.9% 14 409+ 3.4 2
15 M 181+ 1.3 42.9+2.9
F 12.0+13 305+ 27
Total 12.6% 1.4 11 41.2+3.2 2
14 M 1451 1.1 46.1% 4.4
F 12.2+ 1.0 41,1+ 3.1
Total 13.3+ 1.6" 5 435+ 4.4 1
Male 13.3% 1449 433+ 4.1
Fernale 12,0+ 1.1Y 40.0+ 2.8
Total 127+ 1.4 33(29.9)% 417359 6(5.3)%

1) According 1o WHO(1958)
Hb @ <12ug/ml
He @ <37%

2) No. of subjects

3) N(%)

1) Values with different alphabet were significantdy different from other age groups at p<{0.05 by Duncan's

multiple range tcst.

5) Values with different alphabet were significantdy differcnt from other sex groups at p<{0.05 by Duncan's

multiple tange test.
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Table 5. Urinary urea nitrogen/creatinine ratio of su-

biects
Age(yr) Sex Mean+ §D
11 M 14.1£0.0
F 5713
12 M 10,653
F 9.6+ 4.1
13 M 79426
F 9.0+ 4.2
14 M 6.8% 3.1
F 7026
Total 8.4%3.9"

1) Values were not significandy different from other
age groups at p<0.05 by Duncan’s multiple range
test.

Table 6. Mean daily intakes of subjects by age and sex and percent of RDAs

Age(yr) 11—12 15— 14
Total
Nutrient Male Female Male Female
Energy(keal) 1986 277 1596 +265 1830 *371 1727 +516 1785 =416
(94.6) (79.8) (70.4) (75.1) (77.5)=#=D
Carbohydrate(g)  332.6 * 508 278.8 = 47.1 323.3 + 555 2987 + 848§ 3098 + 67.4
Fiber(g) 50 1.6 43+ 14 435 £ 1.2 47 £ 22 46 = 1.7
Protein(g) 59.78% 15.0 4.5 £ 11.3 57.6 + 21.1 528 £ 209 541 * 194
(99.5) (74.2) (71.9) (80.4) (79.8)
Fat(g) 446 + 13.0 29.6 + 11.7 34.1 + 18.7 33.9 £ 202 351 % 164
Calcium(mg) 4203 £172.5 358.6 £107.7 5899 L1492 878.0 +162.8 386.1 1522
(52.5) (44.8) (48.7) (47.3) (48.3)
Tron{mg) 104 £ 26 85+ 28 101 £ 34 9.2 + 39 96 = 37
(69.3) (47.2) (55.6) (51.1) (55.0)
VitaminA(RE) 635 +303 616 £37% 602 443 815 +648 684 £503
(105.8) (102.7) (86.1) (116.4) (102.5)
Thiamin(mg) 1.30+ 0.54 0.86% 049 0.79% 025 0.85% 0.40 091 048
(128.7) (86.4) (60.6) (74.1) (79.7)==*
Riboflavin(mg) 1.15 0.38 078+ 0.82 078+t  0.29 081+ 040  0.80x 034
(91.5) (65.0) (49.8) (58.9) (62.2)5+
Niacin(mg) 1.0 £ 49 84 £ 22 1.1 = 53 105 = 49 104 £ 438
(78.8) (64.5) (65.5) (68.9) (63.8)
Vitamin C(mg) 48.8 + 309 48.0 £ 30.0 414 * 19.] 53.4 + 260  47.8 + 9256
(97.6) (96.1) (82.7) (106.8) (95.6)
MAR(%) 904 + 18.4 784 + 17.9 65.7 £ 18.0 754 + 291 744 + 238*

() Percentage of RDAs
1) Significandy different berween 4 age groups.
*p<0.05 **p<0.01 **p<0.001
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Fig. 2. Mean daily intake of subjects by age and perce-
ntage of RDAs.
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of thgk M3 wge FTE 1_1 MAR(mean ade-
73.9

quacy ratio)& FEH] o] o Etfio] 748% 2
ek} Hdutd oz gdi ’ij-ﬁao] A 5
Zo) WAA EgL Byl 11~124F 824%,

183~ 14AE 707% 2 Jold Hpe)7l Fostdz
(p<0.05), 53] 144 ‘FeHAo] 55.0% 2 B33
=

(1) eldA o gp3hE, A%

% grolu}t 100% o]4-S AHste e HeS A e HF oA HFFL 1785+ 416
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o8 £7h4 o8 oM Ane ANSA  wew, o H&e yelt FAEFE el

Table 7. Amount of distrbution of total food intakes by major food groups

Sex(N) - Male(58) Feinale(58) } Total(116)

Food group Amount(g) % Amount(g) % Amount(g) %
Cercals 797.6 62.1 711.2 57.4 754.4 59.8
Potatoes 26.6 2.0 26.6 2.1 26.6 2.0
Sugars 7.1 0.5 8.9 0.7 8.0 0.6
Legumes 22.3 1.5 11.5 0.8 17.1 1.1
Seeds & Nurs 0.1 0.0 0.4 0.0 0.2 0.0
Vegerables 141.9 10.7 1704 13.7 156.2 12.2
Mushrooms 4.4 0.3 3.8 0.3 4.1 0.3
Fruits 940 6.2 130.6 8.4 112.3 7.3
Sca-weeeds 6.0 0.4 8.0 0.6 7.0 0.5
B es &

rerages 69.3 49 75.7 54 71.5 5.1

Seasonings
Oils 9.2 0.7 9.1 0.7 9.2 0.7
Meats 21.8 1.7 24.2 1.8 25.0 1.7
Fishs &

" i . 17.0 4 . 1.8

Shell fishes 30.0 22 : 28.5
Eggs 37.3 2.9 29.8 2.9 33.6 2.5

ik &

Milk 517 5.7 55.2 45 53.5 4.1

Mitk producs
Total vegetable foods 1,178.9 89.3 1,154.0 90.1 1,166.5 89.7
Total animal foods 140.9 10.7 126.2 9.9 155.5 10.3
Total 1,519.8 100.0 1,280.2 100.0 1,300.0 100.0
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Fig. 3. Percentage distnbution of nutnent intake by food groups.

Table 8. Percentage distnbution of mean daily nutrient irtake vs. RDAs below 75% and above 100%

Age(yr) <75% =100%

Nutrient( % ) 11—12 15— 14 Total 11—12 13—14 Toual
Energy 25.0 538 44.7 22.2 10.5 14.0
Protein 35.3 56.4 49.1 30.6 12.8* 18.4
Calcium 97.2 91.0 95.0 2.8 1.3 1.8
Tron 77.8 85.9 83.8 0.0 2.6 1.8
Vitamin A 389 45.6 42.1 47.2 37.2 40.4
Thiamin 25.0 744777 58.5 50.0 7.7 21.1
Riboflavin 55.6 83.3"" 74.6 25.0 5.87" 10.5
Niacin 63.9 744 71.1 8.3 11.5 10.5
Vitamin C 50.0 38.5 42.1 38.9 37.2 37.7

Significantly different between two age groups by t-test.
*p<C0.05 *+p<0.01 ###15<70.001

=le] Ft o2 FA38]342] 9.2 1 18.9 1 16.99]
HE @538 dewrl 531, gude] 4 v

T sl fs.,t% HH(p<0.001). o3k} ©
Ao 97t HE A FAES iR HH o
AAere] 695‘7'3511:}31 Bt AR I =9t 2] ¥4 UehdEd ol odux g3 o] A

AR TS Sle UL B 7 A9 775% FEYLS A ns) BH o] E9
BE 707%, AW 17.8%, ©HA 121%2 = FEHEHI) ¢EEA @S & 5 9otk
FAO® 9] @AMl 65120 159 1990858 & MAA BHALL 4FTEE B 3

= =
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Table 9. Companson of mean daly nutrients at home and lunch box at school
Nutrients Meals at home!’ Lunch box
Encrey(keal) 403 *+130 645 * 16277*D)
Carbohydrate(g) 72,1 + 204 117.9 + 28.6%*
Fiber(g) 1.1 £ 05 15 £ 0.6%
Prowin(g) 125 £ 5.7 21.7 + 10.2%%F
Fai(g) 76 + 4.8 10.0 = 6.5%%
Calcium (mg) 773 + 384 186.7 £ 106.6%7*
Tron(mg) 22 £ 1.0 3.7 £ 2.9%%x
VitaminA(RE) 168 +163 152 %150
Thiamin(mg) 021+ 0.12 0.28+ 0.137"*
Ribollavin(mg) 0.19%  0.09 026+ 0.14%%
Niacin{mg) 24 £ 14 3.7 £ 2.1%°
ViaminC(mg) 11.1 = 6.0 120 + 114
1) (Breakfast+ Dinner)/2
2) Significantly different between meals at home and lunch box by t-test.
“1<0.05 *1<0.01 #4p<0.001
S Vit C ]
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