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Abstract

The purpose of this study was to investigate the relationship between obesity indices, nutritional knowledge,
nutritional intake status, and some blood parameters in obese middle-school students. Anthropometric mea-
surement, 24-hour recall for dietary intake, blood analysis and questionnaire response including nutritional
knowledge, nutritional attitude, and self-satisfaction were conducted in 42 obese middle—school students (28 male
and 14 female) participated in the nutritional camp program carried by Bucheon district public health center
in Kyunggi-do. The mean age of subjects was 13.9 years. The average body weight, BMI, obesity index,
WHR and percent body fat were 75.5 kg, 29.1 kg/m?, 30.1, 0.89 and 33.3% in male subjects, and 67.8 kg, 275
kg/m®, 253, 081 and 34.6% in female subjects. The average nutritional attitude, the self-satisfaction and the
nutritional knowledge scores were no significant difference between male and female subjects. Average intake
of energy were 85.5% of RDA in males and 98.1% of RDA in females. The percentage of energy from fat
was higher in both male (29%) and female (26%) subjects than recommended level. Calcium, iron, zinc, vitamin
A, vitamin B, vitamin C, niacin and folate intakes were below the RDA for them. In the results of correlation
analysis, body weight, BMI and obesity index were positively correlated with systolic blood pressure and
cholesterol intake. There was a negative correlation between percent body fat and nutritional knowledge. Body
weight was negatively related to HDL-cholesterol, whereas it has positive relation with RBC, hemoglobin
and hematocrit. BMI and obesity index were negatively related to HDL -cholesterol, but positively related to
RBC, respectively. WHR showed positive relationship with serum GPT, glucose and MCV.
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Table 1. The contents of nutritional attitude and self-satisfaction
Strongly . Strongly
agreed Agreed Moderate disagreed disagreed
Nutritional attitude Score
1) I think food is important as affecting my health. 5 4 3 2 1
2) Nutrition is not very important if food is much taken. 1 2 3 4 5
3) I think it is not advisable to take instant food frequently. 5 4 3 2 1
4) 1 am always interested in eating nutritious food. 5 4 3 2 1
5) There is no need to be worried by nutrition as keping on the weight. 5 4 3 2 1
6) 1 think that food intake is be careful even if vitamin peels is taken. 1 2 3 4 5
7) 1 think that current food intake will be affecting on my further health. 5 4 3 2 1
8) I do not need to take my mind on nutrition if I am healthy. 5 4 3 2 1
Self-satisfaction Score
1) I am satisfied with myself generally 5 4 3 2 1
2) 1 think I live rightly. 5 4 3 2 1
3) 1 think I have many merits 5 4 3 2 1
4) I think I have enough talents for my friends. 5 4 3 2 1
5) I often feel pride in myself. 5 4 3 2 1
6) 1 feel myself worthless once in a while. 1 2 3 4 5
7) 1 think at least myself to be equally an important person as much 5 4 3 2 1
as my friends.
8) I would better hold myself in esteem more. 5 4 3 2 1
9) I generally feel myself to be a failing person. 1 2 3 4 5
10) I am inclined to show a positive attitude to myself. 5 4 3 2 1
o} o pE 106.8/71.5 mmHg 2 2 A 3HA Thel|l fr2] &k o] 7} gl det.
S akaol st aks) o} djghul eS| ol A soke) A A,
YokAE A, AAE AF 50 HEHFE ZTEAFLE v
¥ AFNAAEY] 9% 2 AAASH = Table 29 % AlAbEEe] 20% o) ¥t 2 A st 9lvh(14). ¥ AT
of B A% P A 747 13949 14145 .1, o A= o] 9} -2 A ool w}u} 19984 Ao} }sts| o] A3y
AlZF-2 sk Alo] 160.7 cm, I8t o] 156.8 cm= FEHA) 2 A 191 9] 50 percentile F(15)-& 7| &2 v| 3 F3HA)

Aol freletA Fchp<0.05). AF, AAZAS, vtAs, & A7 Agstale). w2y dpadabe] 7|
se)d ol Edul e Fato] 2zt 755 kg, 29.1 kg/m’, HEE HEA 30.1%, A 25.3% % BTl HFEA L

30.1, 0.89011 3, 938t Ao] zZ+7}k 67.8 kg, 27.5 ke/m’, 25.3, =3

0812 gohile] Ashnrh 4218t EXeHp<006, p< o Fekgch 131549 EF

53] G g7 vUEE 30%E o 55 0w
A$(16)%) 38 162 cm, 54

0.05, p<0.05, p<0.001). AA B FhA 33.3%, o3& kg, <18tA) 158 cm, 51 kg7 ¥ &2 o] B AF)AAHE <]

34.6%0)9] o], ke FE A 114.4/70.0 mmHg, o] 3HA) A1 A48 ok | em A utd, A&

Table 2. Anthropometric characteristics of the subjects

& o] 20 ke, o Aol

Characteristics Male (n=28) Female (n=14) Total subjects (n=42)
Age (yrs) 13.86+0.97" 14.07+1.00 13.93+0.97
Height (cm)” 160.7376.26 156.82+3.61 159.43+5.78
Weight (kg)" 75.46=11.00 67.80£7.96 72.90%+10.64
BMI (kg/m*? 29.11%3.16 2752+254 28.58+3.03
Obesity index (%6)*" 30.08+6.37 25.25+4.83 2847+6.84
WHR™ 0.890+0.06 0.81+0.03 0.86£0.07
% body fat 33.30£5.01 3459+521 33.73+5.05
% lean body mass 66.70+5.01 65.41 521 66.27£5.05
9% total body water 50.03+3.75 49.06+391 49.70+3.79
SBP® (mmHg) 114.43+16.29 106.77+11.63 112.00+15.26
DBP” (mmHg) 69.96+10.33 71.46+12.93 70.44%11.08
"Mean £ SD.

PBody mass index = [Body weight (kg)/height (m)’].

30besity index (%) = [(present weight— standard weight)/standard weight] X 100.

“Waist/hip ratio.

5)Systolic blood pressure.
®Diastolic blood pressure.
"p<0.05, ™"

p<0.001; Significant difference between boys and girls as determined by Student’s ¢-test.
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Table 3. Nutritional knowledge, nutritional attitude, and self-
satisfaction of the subjects

Total
Variables M_ale Fer_nale subjects
(n=28) (n=14) -
(n=42)

Nutritional knowledge 12.71+258" 12432195 1262+2.37
Nutritional attitude 30.20+489 30.14%3.16 30.24%£4.35
Self-satisfaction 34.07+487 33.79%£548 33.98%5.01

"Mean=SD.

Table 4. Daily nutrient intakes of the subjects

#Hn) &< A9 2 A= Table 49 Z2v) dek A F=ke
sAio] 2137.7 keal, o 3HA 0] 2059.7 kcalZ AAeke] zhzt
855%9} 98.1% A #A 42 g} gL i‘_zl-ak oy
F8HA) 110.3%, S 107.3% A FH STl & I
of tlgh @A, sl z)ale) HHu] &S FaEAy 57.14.29,
o1& 60:13:26 0.2 U A 25 F Ak il x= 9]
A#B)go) Eodrt JF AL Y4t o 2 3 Kim 5199 o
Tl A vl ute-2] JaF A3 A #3Fo] 17935 keal® B L
so] 2 AT Azt dAre] A# o A4 vebgka, vkt

Characteristics Male (n=28) Female (n=14)

Amount 9% of Korean RDA Amount % of Korean RDA
Energy (kcal) 2137.60+£843.74" 85.51£33.75 2059.68+850.88 98.08+33.75
Protein (g) 77.19+29.81 110.28 £42.60 69.73+25.29 107.28+38.90
Lipid (g) 70.63%46.59 59.06 +34.68
Carbohydrate (g) 31427+117.44 315.86+141.35
Crude fiber (g) 6.04+3.38 6.03£3.25
Ca (mg) 489.931568.59 54.44-29.84 535.40+298.75 66.92+37.34
P (mg) 1036.33+425.78 115.15+47.31 953.49% 368.67 119.19+46.08
Fe (mg) 13.66£7.22 85.35+45.15 11.37+4.84 71.04+30.24
Na (mg) 4266.65+ 1972.71 4278 08+ 2001.00
K (mg) 2319.67+1061.07 2459.18 +1008.42
Zn (mg) 8.71+354 72.61+£29.51 8.38+£3.62 83.83+£36.21
Vitamin A (ug) 637.28 +606.61 91.04186.66 609.67 = 668.77 87.10+95.54
Vitamin B (mg) 1.38+0.68 106.45+52.59 1.26+0.69 114.77+62.67
Vitamin B2 (mg) 1.1910.63 79.03+41.76 1.24+0.60 95.30+46.42
Vitamin Bs (mg) 2.01+1.06 143.39+75.71 1.72£0.72 123.12+51.29
Niacin (mg) 16.18+8.35 95.20+49.14 1425573 101.80%+40.91
Vitamin C (mg) 66.23£41.49 94.61+59.28 68.10+37.59 97.29+53.70
Folate (ug) 194.21 +106.88 776814275 232.60+113.67 93.04%45.47
Vitamin E (mg) 15.45+9.68 154531 96.85 13.43+11.05 134.32+11051
Cholesterol (mg) 365.15+229.32 282.66+200.16

PMean+ D,
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Table 5. Biochemical indices in blood of the subjects
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Aol A Aol gk A= Table 59} 3}
A GOT, GPT, glucose: gt o] 043“3 X} 7} a5
A oY skA w3tk p<o0l). BA F i?ﬂ*eﬂi 43
214, HDL-Z# A€ &, LDL-Z8 28 &-& J A 7he]|
)8k Ao W%E}J#%%XHA A4 ﬁﬁwi-r, & 2

23, FvtE =3 MCHC7} @3tAo] of sh A ir} #2317
251thH(p<0.01, p<0.001, p<0.001, p<0.05). o] & o} &+ ¢
3% @t niste] Ao AH Ipy, Yo I
Hojo] =Alo] gl7] WE oz AZsc)

B odFo e 7| B2 gl vkt A A nEL 2%
o g 7 EA 7 A EA el A 2 vlaE E o] 9l %
o] o §FEo tfsjut Ao}, AHele 2 BREe glE
ot} ¢Fo 2 olof tidk Ay} st Aztele], B
Foll A= &5 %FM% f+21817] faiAd A 94
TA o} u L, HrhS
Eina=y

¥3 GOT, GPT& A4 7154 &b o v)uk ¢}
Ayo] of st wc} o) slA el 2hell
o] Zro] &Ab=Ed HH o oA Hi=d GOT9} GPT7}
53] 0178t A F71817] Wil ol & A e AL,
7kl 59 7 A#e 55 2 kg FoH2. v S 2 AT
fAA-ES) B EA GOT, GPT 52 A4 W9l &3}
QA A AE R A HghE o o] 8-S GPT 19

J

¢

Characteristics Male (n=28) Female (n=14) Total EUbJeCtS Normal
(n=42) values

GOT? (U/L)™ 3157+13.16" 23.36:3.91 28.83£11.59 8~40

GPTY (UL 30.75+18.60 18.43£9.10 26.647+16.99 5~35

Glucose (mg/dL)* 95.29+6.73 89.71%9.29 93.43+8.01 60~ 100

Serum Total cholesterol (mg/dL) 174.54+34.13 166.14+28.79 171.74%32.34 125~200
Triglyceride (mg/dL) 62,6429 58 61432261 622412718 30~ 160
HDL-cholesterol (mg/dL) 37.39+4.43 38.71+4.14 37.83=4.33 40~75

_ LDL-cholesterol (mg/dL) 12461 +31.14 115.14£2595 121.46+29.35 50~130

RBCY (x10%mm®) 4.8410.28 457+0.20 4751028 45~5.1
Hemoglobin (g/dL)"™* 13.830.60 12.94+0.63 1353+0.74 11.2~165

Whole Hematocrit (%)™ 41.261.81 39.061.61 4052+2.02 35~49
blood MCVY (um®) 85.85+354 85.49£2.16 8573£3.13 80~105
MCH? (pg) 2862+1.19 28.31%£1.03 2852+1.13 27~31

MCHC” (%) 33.45+0.44 33.08+0.43 33.33%047 32~36

"Mean = SD.

IGlutamic oxaloacetic transaminase.
Glutamic pyruvic transaminase.

“Red blood cell.

5)

Mean corpuscular volume.

Mean corpuscular hemoglobin.

"Mean corpuscular hemoglobin concentration.
p<0.05, "p<0.01, ™"

p<0.001; Significant difference between boys and girls as determined by Student’s f-test.
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Table 6. Correlation coefficient among obesity indices, blood pressure, parental characteristics, and nutritional knowledge

of the subjects (n=42)
Variables Body weight BMI" Obesity index” WHR® 9% body fat
SBP? 0.4670™ 0.3689" 0.3550" 0.2782 0.0266
DBP” 0.0781 0.0430 0.0140 0.0001 0.1949
Paternal age -0.0500 0.0574 0.0511 -0.1230 0.1704
Maternal age -0.1498 -0.0042 0.0313 -0.0778 0.2259
Paternal height 0.3041 0.2625 0.3919 0.3496 0.2114
Maternal height -0.4808 -0.4464 -0.3506 0.1273 -0.4079
Faternal weight 0.3927 0.0162 0.0109 0.0270 -0.4912
Maternal weight 0.3123 0.1826 0.2187 0.2876 -0.1773
Faternal BMI -0.1845 ~-0.3711 -0.4356 -0.0023 -0.3947
Maternal BMI 0.4269 0.3926 0.3727 -0.1193 0.2575
Nutritional knowledge 0.1211 0.1212 0.0808 -0.1532 -0.3619"
Nutritional attitude 0.0967 0.1680 0.2081 0.0556 0.2146
Self-satisfaction 0.0198 -0.0107 -0.0382 -0.0326 0.0113

"Body mass index = [Body weight (kg)/height (m)].

PObesity index (%) = [(present weight—standard weight)/standard weight] X 100.

MWaist/hip ratio.
4)Sy'stolic blood pressure.
*Diastolic blood pressure.

"p<0.05, "p<0.01; Significance as determined by Pearson’s correlation analysis among the variables.
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Table 7. Correlation coefficient between obesity indices and nutrient intakes of the subjects (n=42)
Characteristics Body weight BMI" Obesity index? WHR? % body fat
Energy 0.2311 0.0150 -0.0807 -0.1253 -0.2690
Protein 0.0924 -0.0109 -0.0202 -0.0423 -0.3122"
Lipid 0.3239" 0.0893 0.0012 -0.0037 -0.2835
Carbohydrate 0.1236 -0.0400 -0.1250 -0.1438 -0.1729
Crude fiber 0.1951 0.0315 0.0335 -0.1016 -0.2978
Ca 0.0053 -0.0834 -0.0742 -0.2240 -0.3015
P 0.1511 0.0146 0.0353 -0.1359 -0.3827"
Fe 0.2279 0.2300 0.1972 0.0780 0.0964
Na 0.1162 0.0612 0.0444 -0.2378 -0.2405
K 0.0629 -0.0519 -0.0954 -0.0658 -0.3260"
Zn -0.0020 -0.1213 -0.1398 -0.0989 -0.3227"
Vitamin A 0.2408 0.1765 0.0956 -0.0171 -0.1411
Vitamin B, 0.1217 -0.0466 -0.0512 -0.0082 -0.3734°
Vitamin By 0.2107 0.0621 0.0241 -0.1848 -0.3878"
Vitamin Bg 0.1047 -0.0223 -0.0142 0.0616 -0.3584"
Niacin 0.0001 ~-0.0945 -0.0769 0.0686 -0.3498°
Vitamin C -0.1013 -0.1304 -0.1462 0.0104 -(.0461
Folate 0.0560 -0.0102 -0.0634 -0.1873 -0.2388
Vitamin E 0.1957 0.0765 -0.0054 -0.0766 -0.1180
Cholesterol 0.4062" 0.3613" 0.3250" -0.0764 -0.0345

'“Body mass index = [Body weight (kg)/height (m)’].

Z)Obesity index (%) = [(present weight —standard weight)/standard weight] X 100.

YWaist/hip ratio.

"p<0.05, "p<0.01; Significance as determined by Pearson’s correlation analysis among the variables.

Table 8. Correlation coefficient between obesity indices and biochemical indices in blood of the subjects (n=42)
Characteristics Body weight BMIY Obesity index” WHR? % body fat
coT? 0.0813 0.0378 0.0659 0.2771 0.0247
GPT” -0.0077 0.0686 0.1281 0.3523" ~0.0280
Glucose 0.1327 0.1090 0.1184 0.3064" 0.0882
Total cholesterol 0.0079 -0.0070 -0.0653 0.2641 0.0637
Triglyceride 0.0376 0.0910 0.0993 0.2791 0.1352
HDL -cholesterol -0.3142" ~0.3255" -0.3290" 0.0375 0.0100
LDL-cholesterol 0.0481 0.0235 -0.0417 0.2339 0.0437
RBC? 0.3167" 0.3185° 0.3311" 0.0856 -0.1010
Hemoglobin 0.3683" 0.2504 0.2715 0.2596 -0.1569
Hematocrit 0.3332° 0.2354 0.2560 0.2383 ~0.1095
MCV” -0.0605 -0.1638 -0.1459 03184 0.0480
MCH® 0.0589 -0.1101 -0.0964 0.2441 -0.0620
MCHC? 0.2772 0.1649 0.1802 0.1505 -0.1624

})Body mass index = [Body weight (kg)/height (m)*].

YObesity index (%) = [(present weight—standard weight)/standard weight] X 100.
YWaist/hip ratio.

“Glutamic oxaloacetic transaminase.

YGlutamic pyruvic transaminase.

®Red blood cell.

"Mean corpuscular volume.

¥Mean corpuscular hemoglobin.

"Mean corpuscular hemoglobin concentration.

"p<0.05; Significance as determined by Pearson’s correlation analysis among the variables.
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