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A Study on Nutrients Intake, Physical and Biochemical Status
of Elementary School Children in Taejon

Shin, Eun Mi * Yoon, Eun Young
Department of Food & Nutrition, College of Science, Taejon University

ABSTRACT

The purpose of this study was to investigate nutrients intake, Rohrer index, serum cholesterol level, blood pressure
and others for clinical and nutritional study on school children in Taepn. This survey was carried out in October, 1995,
The subjects were 362 children, 6 to 11 years old, The results were summarized as follows., By Réhrer index, 46% of
the children was lean, 696% was normal, 174% was overweight and 86% was obese group. Systolic blood pressure,
diastolic blood pressure and skin fold thickness of all subects were 111.7%+157mmHg, 698+149mmHg and 145+
7.3mm respectively. Systolic blood pressure and skin fold thickness were increased with Rohrer index. Total cholesterol,
urea nitrogen and creatinine levels in blood were 1608+239mm/dl, 11.5+35m/d and 071+0.12mm/dl respectively but
not significantly different among groups. These levels have a dlight tendency to increase in obese group but not
significantly different among groups. Hematocrit and hemoglobin levels were 4131+4.7%, 131x16g/dl. These levels of
11 years old girls were lower than same aged boys. Composition ratio of total energy intakes were 65% of CHO, 13%
of protein and 22% of fat. Energy and most nutrients intakes were insufficient except for P and vitamin C. Especially
the amount of vitamin A, Fe, Zn and folate intakes were lower than halves of RDA'S, Most nutrients intake were
not significantly different among groups, Pearson’s correlation in Rohrer index with nutrients intakes were all negative
correlation significantly different of K, Na and Thiamin.

KEY WORDS : nutrients intake, cholesterol levels, Rohrer index
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Table 1. Number of subjects by age and sex
Age Boys Girls Total
7 48 2 88
8 48 27 75
9 43 Ko} 13
10 2 39 68
H K} 28 58
Total 196 166 362
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Table 2. Height and weight by age and sex

Height (cm) Weight (kg)
hee Boys ~ Girls Total mean Boys Girls Total mean
7 121.414.4 1203140 1209+42 240140 24+22 2824373
8 1282158 127.7+50 1280455 292169 21.244.0° 2854617
9 133.446.1* 1324465 133.0£6.2 3094807 04159 0.7£72
10 135.8+6.3" 137.916.4° 137.0£6.4 340476 B5+65” BT
L 142546.1° 145316.6° 438165 376166 NV5+1.7 8412
Total 131.1+897 132.0110.4 131.5£9.6 30.3+80 30.118.1 302+79
@ meantSD

*a, b, ¢, d e f g : The same letters in a row are not significantly ditferent at p{0.05 by Duncan’ s multiple range test.
N.S : ‘Not significantly different at p¢0.05 by Duncan' s multiple range test,

Table 3. Skin fold thickness of mid-arm circumference(triceps) and
Rohrer index by age
Age S.F.T.” (mm) Roéhrer index”
125%1.4% 131.3114.0® s
137117 13461189 £
42176 129.3+19.0° ;
10 16.418.3 130.1£17.8
" 166174 128.4+16.6°
Total 145%17.3 1309173
@ mean+SD 1 . N N -
" SF.T. : Skin fold thickness by mid-arm circumference (Triceps) 7 8 9 10 1
2 Rohrer index : {Weight( ke}/Height(cn)*) X 107} Age
*a, b, c, d: The same letters in a row are not significantly st Boys - Girls

different at p¢0.05 by Duncan’ s multiple range test. ) ) ) ) ] )
NS : Not significantly different at p(0.05 by Duncan’s multiple Fig. 1. Skin fold thickness of mid-arm circumference(triceps) by

range test age and sex
130 ¢
120 ¢ NS
Table 4. Percentage of obese subject by age and Réhrer index .
unit : number of subject, ( ) : % 2110}
€
X“p lean  Nomal Owrweight Obese Tol £ F
=1
7 0 66 17 5 88 @
2 g0}
(0.0) (75.0) (19.3) (57) &
8 1 51 12 B 75 S a0 b
(1.4) (679)  (160)  (14.7) @ a
9 4 51 12 6 73 70 E —® b
(55) (69.7) (16.5) (8.3) . .
10 5 45 12 6 68 © s S o »
(1.4) (58.8) (11.5) (8.9) _ )
n 6 9 10 3 58 -G B.P Boys =@=S B P Girls =D B P Boys =»D.B.PGirls
(]0'4) (67") “7'3) (5'2) $.B.P : Systolic biood pressure
Total 16 252 63 31 362 D.B.P : Diastolic blood pressure
(4.4) (69.6) (17.4) (86) (100.0) Fig. 2. Blood pressure by age and sex
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Table 5. Systolic blood pressure, diastolic blood pressure and

Table 6. Total cholesterol, blood urea nitrogen and creatinine levels

health condition by age (mg/dl )by age
Age SBP! (mmHg) D.B.F (mmHL Health condition Age Total cholesterol BUN” Creatinine
7 1035+ 16.4° 6511178 225417 7 156,54 180" 133425 0.70£0.13%
8 1133+17.00° 7094163 1LT7E1.90° 8 16024248 110434 0594000
]9 1]0'3112'8:, s:;z: 2;.., g%igg 9 158.1£209 M1438 0.74:+0.13
0 116.1+14.4 2413 70+2.
n 1864123 7334103 2402 05" 10 165.5+26.4 108435 0.71£0.10
Total M .I£157 9.8+ 149 2442204 n 16644306 105437 0.72+0.12
@ mean+SD Total  160.8+2398 11.5%35 0.7140.12
" S.BP : Systolic Blood Pressure @ meanxSD

2 DBP : Diastolic Blood Pressure
*a, b, ¢, d: The same letters in a row are not significantly
different at p{0.05 by Duncan’ s multiple range test.
N.S : Not significantly different at p{0.05 by Duncan's multiple
range test,
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ol w2 Hojo] A3ty ARXE B Table 6
3} 74t} Total cholesterolS %413 (P005) it ¢
QA 114 o}Eo] 1664+25m/d B M XY 4
ol T7MEFE total cholesterolFEo] EobAlE AF
o|AtHFig. 3). 8 NAFEL AF, Yo, Ao w
2 Zolzt Qo™ AA olFS HA 1608+239ng/dl
E Frerich®¢] BT E<Qlob%E 170me/dl, W IoLE 162mg
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" BUN : Biood urea nitrogen
*a, b : The same letters in a row are not significantly different at
p<0.05 by Duncan' s multiple range test,
N.S @ Not significantly different at p{0.05 by Duncan' s muitiple
range test.

AA HF 115+£37mg/d 2T} ¥4} Creatinine 94
obEE 07+01mg/d & 71 EX%I 84 o5 06100
ng/d 2 77 yigteh,

Table 72 total cholesterdl+&& 73 AHE A3
olt}, 150 < CHOLZ EBE yoldiA 7173 ggtom &
8] 7A| o}F°] 559%% "¢ ESkeh 150 { CHOL <
175 H9 UI%AEE B 175 ( CHOL < 200
WY ol 1049k 114 okEe] 135%, 50%8 BiX
200 {CHOLZ 747} 206% 2 %2 vl && AA ek A
HHLZ CHOLFES W JFYLE o}f ofdd ok
ol7] o2 AAHY Y2 ¥ FFE HolE o}
& 3ol B2 Forp 878k

Table 8& 5% HematocrityE 1141 oFEol A st Ao
w2 o]z} Qo] 3620+153%F oolrl Rgtont A
318td 71X B%EUE 5 59t} Fig 48 BW
Hemoglobin® 114] e}l Met Y] Aozt 9lo] o
o}7} 112455g/dl & @¥gtom 114 ool A 2js3
B E® 115g/d BTk BF w34k ol 23 A
g 9§ Az Azttt Plateet: G ole
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Table 7. Percentage of total cholesterol level(mg/dl) by age

unit : number of subject { ) : %

Age 150<CHOL" 15XCHOL <175 175(CHOL <200 200 € CHOL Total

7 19 (55.9) 7 (206) 1(29) 7 (206) 34 (100)

8 16 (36.4) 21 (41.7) 4a(9n) 3(68) 44 (100)

9 14 (42.4) 2 (36.4) 1(30) 6 (182) 33 (100)

10 12 (32.4) 13 (38.1) 5 (135) 7 (18.9) 37 (100)

11 9 (375) 7 (29.2) 6 (25.0) 2 (83) 24 (100)
Total 70 (40.7) 60 (34.9) 17.(99) 25 (14.5) 172 (100)

" CHOL : Total cholesterol
175 p Table 8. Hematocrit, hemoglobin and platelet level by age and sex
170 I N.S Hematocrit Boys Girls Total Mean
= (%)

2

5165 | 7 403+22% 221517 412422°

geof 8 41.3£26 417419 a4t

w

% 155 9 416119 42.3£2.0 41.9+2.0

=

g 150 b 10 42.0%1.7 425418 42.3+1.8°

(o]

2
P n 422423 36.2+1.5 39.5+1.0°
140 ) , X . Total 41.4%2.0 41,3+6.5 41.3+47

7 8 9 10 1 Hemoglobin Boys Girls Total Mean
Age (g/al)
—=Boys - Girls "
7 12.8+£0.6"* 13.31£0.6° 13.1+0.6°
Fig. 3. Total cholesterol level by age and sex 8 13.1+0.5 13.1£0.5° 13.1£0.5°
9 13.31+0.6 13.4+0.6° 13.3+0.6
10 13.3+05 13.3+0.6 13.310.6°
15 11 13.410.7 11.215.5° 12.4£3.8
Total 13.1%0.6 13.0£2.3 3.1£16
14 p
a a a Platelet Boys Girls Total Mean

= a N.s

4 3 b 7 342.3+56.1°  342.5+53.2°  342.4+454.%

%‘ 8 329.8+53.3* 339.8+51.2* 333.3+52.3

§12 - 9 310.24£48.8° 307.3+60.8" 308.91+53.8°

L)

* b 10 339.4+355% 335.1£50.6" 336.8+45.0°
" 1" 342.2+43.0* 336.6+48.2% 340.0+446°
10 . N . e Total 332.94:50.0 332.9%+53.7 332.61+51.7

4 8 9 10 " @ mean+SD
~—Boys Aoe - Girls *a, b, ¢ : The same letters in a row are not significantly different

Fig. 4. Hemoglobin level by age and sex

at p{0.05 by Duncan’ s muttiple range test.
N.S : Not significantly different at p{0.05 by Duncan’ s multiple
range test.
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Table 9. Hemoglobin level(g/d!) by age
unit : frequency of subject, ( ) : %

_Age 11 SHp” 11{Hb <12 12{Hb Total

7 0 0 69 69
(0.0) (0.0) (100) (100)

8 0 1 53 54
(0.0) (1.9) (%8.1) (100)

9 ] 1 52 53
(0.0) (1.9) (98.1) (100)
10 0 0 5 5%
(0.0) (0.0) (100) (100)

] 4 0 a 5
(8.9) (0.0) (91.1) (100)

Total 4 2 2N n
(1.4) (0.8) (97.8) {100)

" Hb : Hemogobin
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Table 10. Energy, macro nutrients, vitamins and minerals intakes by age

Age Energy Protein Fat Carbohydrate
(keal) (g (g )]
10 (53)” 1481.81+470.0°% 46.0+135% BE5E186" 23281686
11 (47) 1526.1+:227.8 486+ 9.0 3554108 2420+313
Total (100) 1502.24:375.0 412+116 36.0+154 237.145.0
(10096) (12.9%) (22.2%) (64.9%)
Age vit, A Thiamin Riboflavin Niacin Vit. C Folate Vit. E
(g RE) (mg) (mg) (mg NE) (ng) (1) (ng a-TE)
10 061166 0.10£0.22° 081x0.28= 1911324 BILAET  BILIAT® 680L1 21
n 22221 804 0.70+0.18 0.8810.16 8.27+£2.18 50.6+459 RBI1+123 7.1214.43
Total 221.41+100.7 0.70+0.20 0.87+0.20 8.11+£279 49,3140 3324136 6,.95+6,10
Age Ca P Fe K Na n
(mg) (mg) {ng) (mg) (mg {ng)
10 464.74137.2% 739.0+£192.4% 496+1.63" 1380.11402.1"° 2355.4-+814.4*° 341£1.9%
1 486.4+111.2 787241233 5114107 1328.6+243.3 2205,3149.3 3554+0.77
Total 474911255 761.7+£164.6 503+1.39 1355.9+336.3 2284947223 351%£1.01
@ meankxSD
" number of subjects
*a, b : The same letters in a row are not significantly different at p{0.05 by Duncan’ s muitiple range test.
N.S : Not significantly different at p{0.05 by Duncan’ s muitiple range test.
Table 11, Energ,_y. macro nutrients, vitamins and minerals intakes by sex
Sex Energy Protein Fat Carbohydrate
(keal) (g) (&) (g)
Boys(48)" 1548.3+318.7°"° 481+ 9.9 ¥0t122% 247.0+50.8"°
Girls (52) 1458514189 4641131 3601179 22801595
1502.2+:375.0 4124116 36.0+15.4 231.1£5.0
Total (100)
(100.0%) (12.9%) (22.2%) (64.9%)
Sex vit. A Thiamin Riboflavin Niacin vit. C Folate Vit. E
(ug RE) (ng) (mg) (mg NE) (mg) (ug) { mga-TE)
Boys 230.2+ %6 0.70+0.18" 0.89+0.20" 8.23+257 5171432 B1E£140% 6.3+36"
Girls 213211054 07111022 0.861+0.21 8.00+2.99 47.1£37.2 31.5413.1 74176
Total 221441007 0,701+0.20 0.871+0.20 8.11+2.79 49.3140.1 3321136 6.916.1
Sex Ca P Fe K Na n
(mg) (mg) (mg) (mg) (me) (mg)
Boys 481.0+114.6%° 77501 141.9* 520+1.3 1370.9+329.4"* 2365.8+842.9"° 3724089
Girls 469.31+135.7 749.41183.6 4871144 1342.14£345.2 2210.2+588.2 3.30+1.08
Total 47491+125.5 761.7+164.6 503%1.39 1355.94336.3 2284917223 351%+1.01
@ meantSD

" number of subjects

*a, b : The same letters in a row are not significantly different at p<0.05 by Duncan' s multiple range test.
N.S : Not significantly different at p¢0.05 by Duncan' s muitiple range test.
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Table 12. Pearson’ s correlation in health condition and RGhrer index with biochemical results

Age Height Weight $.8.p" DBP?
Health condition 0.088 0.074 0.066 -0.018 -0.052
Rohrer index -0.077 -0.027 0513™ 0.204™ 0.152"
Cholesterol BUNY Creatinine Hemoglobin SF.T?
Health condition -0.016 -0.006 0.049 0.042 0.047
Rohrer index 0.155™ 0.19% 0.252 0.036 0.744™
0001 ™pd0.01 “p{0.05
7 §.BP : Systolic Blood Pressure
2 D.B.P : Diastolic Blood Pressure
? BUN : Blood urea nitrogen
“ S.F.T : Skin fold thickness by mid-arm circumference (Triceps)
Table 13. Pearson’ s correlation in health condition and Rdhrer index with nutrients intakes
Energy Protein Fat Carbohydrate
Health condition 0.083 0.073 0.164 0.024
Rohrer Index -0.139 -0.091 -0.114 ~0.143
P Fe K Na
Health condition 0.042 0.097 0.063 0.031
Rohrer Index -0.111 -0.134 -0.217" -0.176™
n Thiamin Riboflavin Niacin
Health condition 0.014 0.080 0.066 0.103
Réhrer index -0.093 -0.202" -0.158 -0.118
Folate Vit E Vit A vit. C
Health condition ~0.050 0.167 0.070 0.016
Rohrer Index -0.005 -0.169 -0.138 -0.132
0.001  ™p{0.01 "p{0.05
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