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[Serum Iron, Zinc. Copper and Manganese Concentrations of Middle-, high School Girls in Incheon and Kangwhado.)

Table 1. Anthropometric measurements of subjects*

Normal Fe Deficiency Total

(n=53) n=27) (n=80)
Age(yrs) 13.27 +0.89" 14.93 +1.52° 13.84 +137
Height(cm) 15734 +571 15848 £5.50 157.69 +5.63
Weight(kg) 50.06 + 835 54.48 +7.62" 51.55 +8.33
BMI(kg/m’) 2017+ 286 21.68 + 252 2068 +2.83
Body Fat(%) 2594 +6.86 2948 +5.66' 27.14 +6.66
Triceps skinfold Thickness(mm) 2053 £5.88 30.78 + 5.28 2399 +746
Subscapular skinfold Thickness(mm) 14.21 £5.09 24.41 + 885 17.65 £8.17
Mid-upper arm circumference(mm) 234+276 23.99 +1.85" 22.89 +2.60
Waist circumference(mm) 64.67 £ 6,51 65.72+£5.15 65.03 £ 6.07
Hip circumference(mm) 87.96 + 6.38 90.65 + 6.20 88.87 + 641
Waist/ Hip ratio 0.72+0.10 0.73 £ 0.05 0.72£0.09

* Age-adjusted values

¥ Mean £ SD.

*3Significantly different at p<0.05, p<0.01, respectively
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Table 2. Hematological data of the subjects*

Normal Fe Deficiency Total

(n=53) (n=27) (n=80)
Hematocrit (%) 3966+ 158" 3435+ 208" 3787+ 3.08
Hemoglobin (g/df) 1334+ 057 1121+ 088" 1262+ 1.2
Ferritin (11g/ £) 1687+ 526 660+ 445" 1340+ 697
Serum iron (ug/dl) 123.08+3459  63.60+ 3491° 103.00+ 44.61
TIBC (ug/ )’ 320.75:2980  460.22+127.87°  367.83+101.83
TS (%)’ 3833+1020 1416+ 747° 3018+ 14.81
* Age-adjusted values
* Mean £ S.D.

fSiglﬁﬁcanﬂy different at p<0.001
STIBC : Total iron binding capacity
'TS : Transferrin saturation
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Table 3. Serum copper, zinc and manganese concentrations

of subjects”

Serum mineral Normal Fe Deficiency Total
(n=53) (n=27) (n=80)
Copper (rg/dl) 11117+ 1648 12119+3548 11455+ 2481
Zinc (pg/ d) 87.73£24.20 83.48 £12.26 86.29 +20.95
Manganese (ug/¢) 3.38+ 1.86 249+ 125 308+ 173

* Age-adjusted values
" Mean + SD.
¥ Significantly different at p<0.05
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Table 4. Correlation coefficient of anthropometric indices and hematological data of normal group

Height ~ Weight BMI  Body Fat  TSF' SSF' AC Waist' Hip’ W/H'
Hematocrit 0.142 0126 0217 0.226 0191 -0.265 -0.081 -0.146 -0.040 0319*
Hemoglobin 0.091 -0.104 -0.163 -0.191 0172 -0.239 0.041 -0.108 -0.029 -0.284*
Ferritin -0.110 0.005 0.062 -0.007 0.007 0.039 -0.037 -0.027 -0.042 0.013
Serum iron 0.225 0.260 0.19 0.208 -0.002 0.058 0.183 0.117 0.247 -0.025
TIBC 0.046 0.251 0.277* 0.266 0.109 -0.025 0.322* 0.205 0.216 0022
TS 0215 0.189 0122 0.130 -0.041 0.080 0.077 0.041 0.182 -0.028
Serum Cu 0.044 0144 0.119 0.143 0.076 -0.008 0.082 0.137 0.140 0.158
Serum Zn 0.044 0.054 0.047 0.043 0.287* 0.289* 0.028 0.184 -0.032 0.087
Serum Mn -0.037 0.018 0.077 0.010 0.166 0.080 0.121 0.016 0.187 -0.062

* Significantly different at p<0.05

"TSF : Triceps skinfold thickness; SSF : Subscapular skinfold thickness; AC : Mid-upper arm circumference; Waist :

Hip : Hip circumference; W/H : Waist-Hip ratio

Waist circumference;

Table 5. Correlation coefficient of anthropometric indices and hematological data of iron deficiency group

Height ~ Weight BMI  Body Fat  TSF' SSF* AC Waist' Hip* W/H
Hematocrit 0.226 0.225 0.152 0.09 0.162 -0.091 -0.148 0.243 0.213 0.143
Hemoglobin 0.195 0.444* 0.391* 0.325 0.304 0.036 0.114 0.022 0.446* 0.259
Ferritin 0.208 0.365 0.151 0.063 0.067 0.016 -0.071 -0.033 0.449* 0223
Serum iron 0.260 0.060 0.146 0.080 0.059 0123 0.105 -0.066 0.005 0.000
TIBC 0123 0.061 0122 -0.081 0104 0322 -0.074 0135 0123 0116
TS 0.338 0134 0.039 -0.021 0.052 -0.084 -0.094 0.014 0.312 0.063
Serum Cu -0.548" 0391* 015 -0.104 0.032 -0.19 0153 -0.109 -0.536' 0435*
Serum Zn 0.203 0427F  0393* 04100 0421 0362 0258 0.083 0435 0.008
Serum Mn 0199 0.157 0.069 -0.002 0171 0158 0.206 0337 0.219 0.008

* Significantly different at p<0.05
" Significantly different at p<0.01

¥ TSF : Triceps skinfold thickness; SSF : Subscapular skinfold thickness; AC : Mid-upper arm circumference; Waist :

Hip : Hip circumference; W/H : Waist-Hip ratio
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[ Abstract ]

Serum lron, Zinc, Copper and Manganese Concentrations of Middle-, High

School Girls in Incheon and Kangwhado.

Hyun Sook Bai, Hye Gyung Hong, Sun Ki Kim", Hong Seok Ahn

Department of Food & nutrition, Sungshin Women's University Department of Pedic‘rrics”,
College of Medicine, In ha University

Background

This study was done to assess the iron, copper, zinc and manganese status of adolescent girls residing in Inchen and
Kangwhado.

Methods

The study sample included 80 girls free from any disease who attended in middle, high school at Inchen and
Kangwhado. Twenty-seven girls were screend for iron deficiency group and 53 girls were normal group. Anthopometric
and hematological data were compared between the normal group and iron deficiency group.

Results

In iron deficiency group, body weight, body mass index, body fat, triceps, subscapular skinfold thickness and mid-upper
arm circumference were significantly higher than those of normal group. Serum zinc was positively correlated with triceps
skinfold thickness in normal group(p<0.05), whereas negatively correlated with in iron deficiency group(p<0.05).

Conclusions

Suboptimal iron status may play a role in alterations of zn status of young adolescent girls. Nutritional deficiencies and
poor eating habits established during adolescene can have long-term consequences, including delayed sexual maturation,
osteoporosis and obesity. Therefore, multi- and better planned nutritional education program is needed to protect female
adolescent from micronutrient deficiencies. (Korean ] Health Promot Dis Prev 2004 ; 4 :241~248)

Key words

iron deficiency, zinc status, female adolescent.

* Address for correspondence : Hong Seok Ahn
Department of Food & nutrition, Sungshin Women’s
University, Seoul 136-742, Korea

*Tel:02-920-7519

* E-mail : hsahn@sungshin.ac.kr

248



