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Abstract The purpose of this study was to investigate the effects of body mass index(BMI) on insulin
fasting blood sugar(FBS), and hemoglobin Alc(HbAlc). This study analyzed the data of 2015, The Sixth
KNHANES, and it was included to 4554 subject over 20 years old. Data were analyzed using descriptive
statistics, t—test, ANOVA, Pearson correlation coefficient and stepwise multiple regression analysis(SPSS
25.0). The major findings, BMI was positively correlated with insulin(r=0.397, p<0.001), FBS(r=0.241,
p<0.001), and HbA1lc(r=0.237, p<0.001). Factors affecting insulin are overweight(3=.130, t=8.193,
p<0.001), obesity(3=.390, t=24.390, p<0.001) and age. the explanatory power is 13.1% (F=53.584,
p<0.001). Factors affecting FBS were overweight(3=.072, t=4.478, p<0.001), obesity(3=.186, t= 11.485,
p<0.001), age, the explanatory power was 10.6% (F=42.351, p<0.001). Factors affecting HbAlc were
overweight(3=.059, t=3.712, p<0.001), obesity(3=.190, t=11.895, p<0.001) age and sex, the explanatory
power is 14.1% (F=58.134, p<0.001). Based on this study result, diabetes mellitus prevention and

management programs should include interventions related to obesity.
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Table 1. General Characteristics of Subject(N=4.554)

Variables Category Mean£5D Azgilrreed
n (%) range
Age (years) 50.69£16.29 20~80
20~34 886(19.5)
35~50 1320(29.0)
51~64 1303(28.6)
Over 65 1045(22.9)
Male 1923(42.2)
Gender
Female 2631(57.8)
Under elementary 972(21.5)
school
Education  Middle school 474(10.5)
fevel High school 1520(33.6)
Above college 1554(34.4)
Low 1077(23.8)
Economic  Middle low 1127(24.9)
level Middle high 1192(26.3)
High 1137(25.1)
Height(cm) 162.54£9.30 132~193
Weight(kg) 63.27+12.12 33~138
BMI(kg/m?) 23.85+3.46 14~42
Ejﬁ‘igg)eight 186(4.1)
el et 1754(38.6)
Opemyeien 1074(23.6)
Obese (=25) 1532(33.7)
Insulin (ulU/mL) 8.15+7.23 6~115
FBS(mg/dL) 96.92+15.95 59~341
HbAlc (%) 5.55+0.50 4~12

SD=Standard deviation; BMI= Body mass index; FBS=Fasting blood
sugar; HbAlc=Hemoglobin Alc
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F(B=.072, t=4.478, p<0.001), H|7H 3=.186, t=11.485,
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t=8.257, p<0.001) 51~644|(5=.233, t=11.018, p<0.001)
654 o)A 3=.228, t=9.867, p<0.001)C.& e, W
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(F=58.134 p<0.001)=2 e}t Table 43+11).



Table 2. Insulin, Fasting blood sugar, and HbAlc differences according to general characteristics (N=4.554)
Insulin FBS HbAlc
Variables Category tF tF ¢/ F
Mean + SD Mean + SD Mean + SD
(p—value) (p—value) (p—value)
Age(years)
20~341 8.89+7.93 89.98+8.37 5.2740.27
35~502 7.8246.23 4.461 96.19£16.79 86.223 5.4740.52 177.395
(0.004) (<0.001) (<0.001)
51~642 7.90£7.10 1>2,3,4 99.61+16.87 4,3>2>1 5.66+0.51 4>3>9>1
Over 654 8.2847.92 100.44£16.60 5.7440.49
Sex
Male 8.48+8.45 1.834 99.52+18.15 9.388 5.5740.56 2536
Female 7.9146.15 (0.009) 94.97+13.77 (<0.001) 5.53+0.45 (0.011)
Education level
Under elementary school® 8.4840.13 100.09+£16.20 5.71£0.46
Middle school? 7.7945.73 1.097 99.53+16.56 26.606 5.65+0.53 64.035
(0.349) (<0.001) (<0.001)
High school® 8.1247.12 96.46+16.37 1.2>3.4 5.5240.52 1.2>3.4
Above college* 8.05+6.89 94.66+14.81 5.4440.46
Economic level
Low! 8.7348.10 97.87+18.39 5.5540.53
Middle low? 7.8146.16 4.133 96.73+16.08 1.539 5.54+0.51 0.286
(0.006) (0.202) (0.836)
Middle high? 8.3447.69 (1>2.3.4) 96.55+14.04 5.5640.47
High* 7.7846.86 96.66+15.40 5.5440.49
BMI (kg/m?)
Ejj‘fzr;)”e‘ght' 4.7843.01 194.228 89.4748.07 77.401 5.334£0.29 76.818
ol 2
Normal weight 5.87+4.14 (<0.001) 93.56+13.39 (<0.001) 5.44%0.46 (<0.001)
(18.5~22.9)
?2‘;12””['13‘9%“’ 7.7245.57 4>3>21 97.52+17.69 4>3>2>1 5.55:£0.46 4>3>2>1
Obesity*(=25) 11.4849.71 101.26+16.87 5.6940.56
SD=Standard deviation; FBS=Fasting blood sugar; HbAlc=Hemoglobin Alc; BMI= Body mass index
4, =9

Table 3. Correlation between BMI, insulin, Fasting blood

sugar, and HbAlc (N=4.554)
BMI Insulin FBS HbAlc
Variables
r
(p—value)
BMI 1
. 0.397
Insulin (<0.001) 1
0.241 0.292
FBS (<0.001) (<.001) 1
0.237 0.133 0.694
HbAle (<0.001) (<.00)  (<0.001) !

BMI= Body mass index; FBS=Fasting blood sugar; HbAlc=Hemoglobin
Alc
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<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
o]
A

(N=4554)

HbAlc
3.712
11.895
8.184
14.573
15.176
—8.297
157.035(<0.001)
141
58.134(<0.001)

ol tigk ARE AE3H

Aoz YERRTH32].

.059
190
156
.303
344
—.123

L
L

5

<

<0.001
<0.001
<0.001
<0.001
<0.001

FBS
4478
11.485
8.257
11.018
9.867
85.389(<0.001)
.106
42.351(<0.001)

T I S

072
186
161
233
228

St 7191

<0.001
<0.001
<0.001
<0.001
<0.001

S

<

Insulin
8.193
24.390
—5.858
—5.836
—4.008
131

51~64, over 65 (0)
o

53.584(<0.001)

15.597(<0.001)
Hemoglobin Alc; BMI= Body mass index

© Normal weight(1) versus underweight, overweight, obesity (0)
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20~34(1) versus 35~50,
Male (1) versus female (0)

Variables

Female
Fasting blood sugar; HbAlc

Overweight
Obesity
51~64
Over 65
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Adjusted R?
F (p)

Age(years)”
FBS

BMI(kg/m2)?
Constant
(a) BMI
(b) Age :
(c) Sex :

Sex®

Table 4. Predictive variables for Insulin, Fasting blood sugar, and HbAlc
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