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The iron status and the relationship between iron deficiency and
body mass index in middle school girls

Hee Youn Han, M.D., Chang Joo Hee, M.D., Hae Sun Shim, M.D. Young Jin Hong, M.D.
Byong Kwan Son, M.D., Hwan Cheol Kim, M.D.” and Soon Ki Kim, M.D.

Department of Pediatrics, Occupational and Environmental Medicine”
Inha University College of Medicine, Incheon, Korea

Purpose : Obesity and iron deficiency are common nutritional problems. Obese children are known
to have iron deficiencies, but one presented opposite opinion in Korea. This study investigated the
prevalence of obesity and iron deficiency in Incheon and the relationship between iron deficiency and

Methods : Physical measurement and hematologic examinations were done a 764 healthy female stu-
dents aged 14 to 15 years in May, 2005. Overweight was defined as a body mass index=85th
percentile. Iron deficiency was defined as serum ferritin <10 ng/mL. Iron deficiency anemia (IDA) was
defined as serum Hb <12 g/dL and serum ferritin <10 ng/mL and/or transferrin saturation <16%.

Results : 1) The prevalence of overweight was 24.4 percent (n=186),
percent (n=126). Ferritin and transferrin saturation was the lowest in the normal weight group. 2)
The prevalence of iron deficiency and IDA was 18.7 percent (n=102) and 5.3 percent (n=41), res-
pectively. 3) Iron deficiency was more common in the normal weight group compared with the over-
weight and underweight groups. Also, the non-obese had more iron deficiency and IDA than the

Conclusion : The prevalence of obesity in middle school girls could be higher in Incheon than in
other regions, but there might be no difference in iron deficiency. However, iron deficiency was more
prevalent in the normal weight group than in overweight group. The overweight group ate more
food and gained more iron, so seemed to be less prevalent in iron deficiency than the normal weight
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Table 1. Anthropometric Characteristics of Underweight,
Normal Weight and Overweight Participants.

Underweight Normal weight Overweight P-

(n=69) (n=507) (n=186)  value

Height(cm) 158.4+4.6 1585%5.8 159.6+£56  0.070
Weight(kg) ~ 414+307 505517  657+85% 0.001
Body mass 165077 201157 257+25% 0.001
index

by ANOVA: " F and ® indicate significant differences be-
tween groups based on Scheffe’s multiple comparison test.

45 mID C11DA

40

35
30
2000 2005

25
20
15
10

Prevalence(%)

1990 1997 1999

Fig. 1. The prevalence of iron deficiency in 1990, 1997 and
1999 declined such as 39.1%6, 13.9% and 13.3%. This declines
has slowed and the prevalence of iron deficiency was slightly
higher in the 2000s.

Table 2. Mean and Standard Deviation of Hematologic Marker among Underweight,

A ¥3wr) ko, d Ao Al FFAA 7
SYtHTable 2).

E
ZF ok

2. (Y HE J MEjQ Hl
2

Hde] §FHES 57%(n=43), 4
£ 53%n=41)%tt. B HEIFEWE 134+10 g/dL i,
g3 He 89.1+39.1 pg/dl, ERxHY ZEE 2451+10.9%
S THTable 3). 19901, 1997\, 1999d 7ztzte] 2 A9
£ 39.1%, 13.9%, 13.3%= 27k 20009 232%= S7t
shlom 20043 156% 2 FrAashelar, ¥ AelA 187%= oF
2+ Z7¥ekdth IDAE 1990 10.0%, 1997 4.6%, 19994
8.3%, 20004 6.1%, 2004\ 45%QaL, ¥ AFolA 53%= 2
A tHFig. 1).

2 18.7%(n=143), IDA
[e]

‘ITOE

3. BMIO| mME EE J2F AEjetel A

AA ST H AEL 10.1%(n=7), IDAS] FHES 43%
(n=3)Att A4 ATl A AP 21.1%(n=107), IDAE
7.1%(1n=36)4tk. AT H AFL 156%(n=29), IDAT
11%(n=2)Ath. B4 AFwelM 2 A" DAY FHE<] 7t
7 =4 HTable 4).

BMI 15 994, 85
o2 S W BMIZE 15 WESS
4 wwto] ol A Ay IDAYF 7Y B }THTable 5).

BMI7} 85 H“HH £ 7IFoFE 85 WM o) oS H|
o, o]kl Hp gt o 2 EReEtels i, ¥kt (n=186)
oA A 7*%4 %‘ 2 15.6%(1n=29)%1 3, HH|R(n=576)
2 Age FHES 19.8%(n=114) At vivhkrt FollA
IDAS] fr¥ES 11°/<n:2)°lrﬂ Hksled HlH|RkTel A IDAS]
FHES 68%(1n=39)1A wu|gktolA H Ao FHEC] =

02915, 05 MENSE FEoE )
ol golwA g W)

Normal Weight and Overweight

Groups(Mean2SD)

Hematologic Parameter Underweight(n=69) Normal weight(n=507) Overweight(n=186) P-value”
Hb(g/dL) 136109 13.3+1.0 135+0.8 0.062
Het(%) 40.8+29 413+24 41.0+2.7 0.062
MCV({L) 90.2+5.0 89.5+5.4 89.4+37 0.462
MCH(pg) 29.4+1.9 29.2+2.1 29.3+14 0.565
MCHC(g/dL) 32.70.9 326+1.0 32.8+0.9 0.065
Ferritin(ng/mL) 27.8+14.9" 231+16.77 26.3+165" 0.014
Iron(ug/dL) 988+375" 89.1+39.7 85.9+37.9% 0.048
TIBC(ug/dL) 355.6+48.1" 371.4+525% 373.1+39.6% 0.028
Transferrin saturation(%) 285+10.8" 245+11.17 232+10.2F 0.003

by ANOVA : T and T indicates significant differences between groups based on Scheffe’s multiple comparison test.
Abbreviations : Hb, Hemoglobin; Hct, Hematocrit; MCV, Mean corpuscular volume; MCH, Mean corpuscular hemoglobin; MCHC,
Mean corpuscular hemoglobin concentration; TIBC, Total iron binding capacity
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Table 3. Biochemical Data by Year in Adolescent Girls Aged 12 to 15 Years

Hematologic Parameter Hemoglobin(g/dLL)  Hematocrit(%) Tron(ug/dL) TIBC (ug/dL) TS(%) Ferritin(ng/dL)
1996(n=87) 13.1£0.7 39.0£2.0 99.4£34.9 387.8£455 36.9+13.2 22.7114.2
2000(n=164) 13.0£09 38.6£25 n/a® n/a® 30.1£11.9 131+92
2004(n=442) 12.6+1.2 382%3.0 88.5134.2 356.7£33.4 20.7£12.2 24.7+156
2005(n=764) 13.4%=1.0 41.0£2.7 89.1£39.1 370.6£49.3 2457109 24.3116.6

Abbreviations : “TIBC, Total iron binding capacity; 'TS, Transferrin saturation; Tn/a, not available

Table 4. Iron Status according to Body Mass Index(BMI).

Underweight Normal weight Overweight

(n=69) (n=507) (n=186)
IDA 3( 4.3%) 36( 7.1%) 2( 1.1%)
Iron deficiency 7(10.1%) 107(21.1%) 29(15.6%)

Abbreviations : IDA, Iron deficiency anemia

Table 5. Iron Status among Four Group according to Body
Mass Index(BMI)

Normal Weight Overweight

BMI<15 15<BMI<85 85<BMI<9 95<BMI

(n=69) (n=507) (n=131) (n=55)
IDA 3(4.3%) 36( 7.1%) 1€ 0.8%) 1(1.8%)
Iron deficiency 7(10.1%) 107(21.1%) 25(19.1%)  4(7.3%)

Abbreviations : IDA, Iron deficiency anemia
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