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Abstract The purpose of this study was to investigate the effect of body mass index(BMI) and waist
circumference(WC) on hemoglobin(Hb) in Korean Adult. This study analyzed the data of 2015, The Sixth
KNHANES. Data were analyzed using descriptive statistics, t-test, ANOVA and Scheffe's test, Pearson correlation
coefficient and multivariate logistic regression analysis(SPSS 25.0). The major findings, The subject's Hb In BMI,
obese was the highest(F=97.862, p<0.001). The Hb In WC, WC>=90cm was higher for male(t=4.909, p<0.001), and
WC=>85cm was higher for female(t=5.088, p<0.001). Hb has a significant positive correlated with BMI(r=0.188,
<0.001), WC(r=0.298, p<0.001). In male, Hyperhemoglobinemia was 2.30 times(p<0.001) higher in obese and 1.81
times(p<0.001) higher in WC=90cm. In female, Hyperhemoglobinemia was 1.99 times(p=0.002) higher in
overweight, 5.66 times(p<0.001) higher in obese, and 4.27 times(p<0.001) higher in WC=85cm. In conclusion, adult
obesity prevention and management programs should include exercises, diets, and education, and exercise
interventions specifically for eliminating abdominal obesity.
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Table 1. General characteristics of subject

Table 2. Hb differences according to general

(N=5,621) characteristics (N=5,621)
' Mean+SD Acquired Hb
Variables Category o score Variables Category VF
n(%)
range Mean+SD (p-value)
Agelyears) - 516'335263'?4 19780 Agelyrs) 19729 14482162
30739 767(13.6) 30:392 1413180 28438
40749 986(17.5) 40749 14,05+1.81 (<0.001)
50759 1163(20.7) 50759 14224146 65482<
60769 1024(18.2) 60769° 14.0121.40 !
Over 70 years 989(17.6) Over 70 years® 13.56+1.47
Male 2450(43.6) Male 15.23+1.33 61.042
Gender Femae 3171(564) Gender Fomale 13132114 (<0001
Anemia No 4779(90.1) Anemia No 1434+1.36 47316
Les e 52409) Yes 119116 (<0.001)
Weight o change (within :
change 0-3Kg) 0260 Weight mthf:agf’g@ 1422+165
over the Weight loss 741(13.3) change , 2174
past year  Weight gain 1317(237) over the  Weight loss 14155162 (0114
BMI(kg/m?) 23964350 14744 past year  Weight gain 1399+1.49
. 2)
Normal weight 23(415) BMI(kg/m?) '
(<23) Normal weight 13714156
Overweight 1330(237) (<23)' T 97.862
(23~24.9) Overweight 140141 54 (<0.001)
Obese(>25) 1959(34.9) (23724.9) T 1<2<3
WC(cm) 82.92+9.99 557130 Obese(>25)* 14,38+1.63
Viete <90 1653(67.6) WClem)
>90 794(32.4) Vele <90 15.14+1.33 4.909
Female f§5 2:6082((3%9;) >90 15.42+1.31 (<0.001)
— - < 13.06+1.12
Hb(g/dL) 14.06+1.61 6720 Female 8 806 5088
3 1445.9 >85 13.30+1.17 (<0.001)
Male 13<Ho<17 2077(84.8) Hb=hemoglobin; BMI=body mass index; WC=waist circumference
>17 229(9.3)
<12 380(12.0 o b e =
Female 12=Ho<15 2580(81.4) 3.3 ke FRIFEY, AAFAT H =
>15 211(6.7)

BMI=body mass index; WC=waist circumference;Hb=hemoglobin

3.2 01:17(-1

2Rk
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=1, 04
28438 p<0.001). A7} AA=pw ) &z Hl
o7 L}E}LLE}(tZGLOALZ p<0.001). R 50 A
Hrela FRFERle] e oz uehktt
(t=47.316, p<0,001),
AAE Aol wpel RFEALS vkl b =
a, AT, ARATY o2 YEITHE=97.862,
p<000D). P&l we RIFENE drjA=
WC<0ecmE T WC=9%0cmeoll A sz Hloe] =¢ta
(t=4.909, p<0.001), AAeNME WC<&emErtt WC=
Bemel A R FEle] =& Ao LpEbtTH(t=5.088,
p<0.001)(Table 2 L),
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Table 3. Correlation between subject's Hb, BMI

and WC (N=5,621)
Hb BMI WC
Variables
(p value)
Hb 1
BMI 0.188(<0.001) 1
WC 0.298(<0.001) 0.864(<0.001) 1

Hb=hemoglobin; BMI=body mass index; WC=waist circumference
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Table 4. Factors affecting Hb in the male and female

(N=5,281)
Male Female
Variable Category Normal Hb vs Normal Hb vs
Hyperhemoglobinemia(Ho>17) Hyperhemoglobinemia(Hb>15)
OR(95% Cl)* p valuer OR(95% Cl)* p valuer
Age 30739 157(0.13~17.81) 0.715 1.62(0.13~19.47) 0.702
197 2referent) 40749 1790025~ 12.44) 0556 232032~ 16.35) 03%
50759 1.36(0.30~6.16) 0.690 1.16(0.25~5.28) 0.843
60769 0.96(0.33~2.80) 0.952 94(0.32~2.72) 0912
Over 70 years 0.81(0.40~1.64) 0.568 0.87(0.45~1.70) 0.699
Weight change over the past year ~ Weight loss 0.96(0.68~1.35) 0.822 0.85(0.61~1.19) 0.361
[“rgfefﬁg?e(wnhm 030 Weight gain 1.1100.70~178) 0635 1.25(0.72~2.16) 0413
BMI(kg/m?)
Overweigh 1.24(0.90~1.71) 0.187 1.99(1.27~3.10) 0.002
Normal weight(<23) (23~24.9)
treferen Obese(>25) 230(1.61~329) <0.001 566(3.03~ 10.57) <0.001
WC(cm)
male<00 male>90 181(1.37~2.39) <0.001 427(319~573) <0.001
female<85 female>85
(referent)
Constant <0.001 <.0.001

+0dds ratio and p-value were from a multivariate logistic regression model

adjusted for age, economic level and education level

Hb=hemoglobin; OR=0dds ratio; Cl=confidence interval; BMI=body mass index; WC=waist circumference
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