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Abstract This study examined the serum lipid levels according to the obesity indices, and obtained the relationship
between obesity indices and serum lipid levels among adults who underwent a health checkup in a university hospital.
The subjects for this study were 4,112 adults aged 18 to 77 years who underwent medical examinations at the health
center of a university hospital in Daejeon city from Jan 2012 to Dec 2013. The serum lipid levels (TC, HDL-C,
LDL-C, TG, Al) and obesity indices (height, weight, waist circumference, body fat rate, BMI, WHR WSR) of the
study subjects were surveyed from self-recorded questionnaires and medical examination charts of the hospital. As
a result, the serum lipid levels (TC, HDL-C, LDL-C, TG, Al) of the study subjects were increased significantly with
higher level of obesity indices (WC, body fat rate, BMI, WHR WSR) in both sexes. The TC, LDL-C, TG, and Al
showed that positive correlated with the WC, body fat rate, BMI, and WSR in both sexes, but HDL-C was negatively
correlated with the WC, body fat rate, BMI, and WSR in both sexes. The above results suggest that the obesity
indices and the serum lipid levels are closely related, i.e., the serum lipid levels increase with increasing obesity

indices.
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[Table 1] Mean scores of total cholesterol according to obesity indices

Variable Male Female
n Mean+SD p-value n Mean+SD p-value

Body Mass Index(BMI) 0.000 0.000
Underweight 40 156.90+26.98 R 168.52+32.02
Normal 876 178.86+32.04 768 17857+31.65
Overweight 592 187.86+32.97 383 185.76+33.88
Obesity 860 194.33+31.34 4% 197.51+40.71

Waist Circumference 0.000 0.000
Normal 1912 185.17+33.63 1012 177.82+32.29
Abnormal 456 191.43+28.81 732 194.99+38.47

Body fat(%) 0.000 0.000
<200 1020 17874+31.91 180 174.73+31.06
20.0~25.0 780 190.14+25.10 344 177.01+£32.53
25.0~30.0 336 192.38+35.08 520 178.99+33.07
300< 232 194.33+32.17 700 196.09+38.05

Waist to hip ratio 0.000 0.000
<08 324 163.93+31.96 548 173.10+31.69
08~09 1216 186.04+32.18 780 184.52+34.27
09~1.0 780 193.64+31.73 334 201.28+38.12
1.0< 48 194.83+28.25 32 206.50+38.50

Waist to stature ratio 0.000 0.000
<045 472 171.19+30.79 428 172.20+2792
0.45~0.50 800 186.29+32.59 480 178.85+34.97
050~055 808 190.91+32.35 472 187.61+32.75
0.55~0.59 220 1974542892 256 201.78+40.54
0.60< 68 203.18+29.62 108 212.30+40.30
Total 2368 186.33+32.834 1744 185.03+36.02

[Table 2] Mean scores of HDL-cholesterol according to obesity indices
Variable Male Female
n Mean+SD p-value n Mean+SD p-value

Body Mass Index(BMI) 0.000 0.000
Underweight 40 46.30+£10.01 92 4869+10.74
Normal 876 47.63+12.09 768 46.61£10.95
Overweight 592 41.97+9.98 388 45.70+6.47
Obesity 860 39.69+10.38 49% 43.85+11.39

Waist Circumference 0.000 0.000
Normal 1912 4456+11.33 1012 4857+10.60
Abnormal 456 38.12+10.66 732 44.10£10.98

Body fat(%) 0.000 0.000
<200 1020 46.41+11.89 180 4756+9.91
20.0~25.0 780 42.19+9.84 344 47.40+11.73
25.0~30.0 336 40.46+10.44 520 4774+10.68
30.0< 232 40.90+11.91 700 45.35+10.97

Waist to hip ratio 0.000 0.000
<08 324 4797+10.15 548 49.45+10.09
08~09 1216 44,08+11.36 780 47.16£10.58
09~1.0 780 40.46+11.43 334 45631545
10< 48 3892+10.68 32 41.90+11.02

Waist to stature ratio 0.000 0.000
<045 472 47.75+30.79 428 49.68+10.71
0.45~0.50 800 44/75+11.85 480 4867+9.85
050~0.55 808 41.00£11.01 472 46.00£11.02
0.55~0.59 220 40.24+10.11 256 44.24+11.18
0.60< 63 39.59+13.45 108 42.61£10.56
Total 2368 43.31+11.48 1744 46.69+10.98
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[Table 3] Mean scores of LDL-cholesterol according to obesity indices

Variable . e
n Mean+SD p-value n Mean+SD p-value

Body Mass Index(BMI) 0.000 0.000
Underweight 40 95.00£19.35 2 107.48+29.02
Normal 876 109.91+30.18 763 111.76+29.11
Overweight 592 115.29+31.82 388 117.92+31.78
Obesity 860 119.48+29.42 496 126.21+3359

Waist Circumference 0.349 0.000
Normal 1912 114.19+31.32 1012 111.81+30.00
Abnormal 456 115.68+27.05 732 124.21+£36.07

Body fat(%) 0.000 0.000
<200 1020 109.16+29.80 180 108.99+29.75
20.0~25.0 780 117.28+27.98 344 111.71+30.36
25.0~30.0 336 118.42+32.14 520 112.34+2897
30.0< 232 120.55+28.27 700 125.31+36.27

Waist to hip ratio 0.000 0.000
<08 324 104.49+29.9 548 109.61+30.28
08~09 1216 112.93+30.05 780 11594+31.60
09~1.0 780 115.03+31.08 34 125.17+27.80
1.0< 48 117.85£29.12 32 129.10+37.32

Waist to stature ratio 0.000 0.000
<045 472 105.28+2858 428 109.51+26.69
0.45~0.50 800 115.26+30.77 480 110.38+31.90
050~0.55 808 116.54+31.55 472 118.64+31.06
0.55~0.59 220 120.49+26.83 256 129.94+39.23
0.60< 68 125.14+26.63 108 138.55+37.24
Total 2368 114.48+30.55 1744 117.02+33.24

[Table 4] Mean scores of triglyceride according to obesity indices

Variable Male Female
n Mean+SD p-value n Mean+SD p-value

Body Mass Index(BMI) 0.000 0.000
Underweight 40 78.00£29.28 92 76.70+28.02
Normal 876 106.59+70.34 768 90555850
Overweight 592 152.97+91.84 338 106.14+60.93
Obesity 860 176.04+9.85 496 137.22+90.36

Waist Circumference 0.000 0.000
Normal 1912 132.15+94.97 1012 87.17+51.30
Abnormal 456 188.10+91.83 732 133.37+85.51

Body fat(%) 0.000 0.000
<200 1020 115.84497.07 180 86.34+54.37
20.0~25.0 780 153.32+94.33 344 90.91+41.36
25.0~30.0 336 164.38+92.51 520 97.68+63.50
30.0< 232 167.48+93.01 700 127.13+84.38

Waist to hip ratio 0.000 0.000
<08 324 82.44+48.09 548 70.23£28.06
08~09 1216 134.61£99.97 780 107.06461.32
09~1.0 780 176.58+9%.83 334 151.41494.17
10< 48 214.92+92.18 32 17850+96.23

Waist to stature ratio 0.000 0.000
<045 472 90.76+61.26 428 90.76+91.26
0.45~0.50 800 131.3681.9%5 480 131.36+81.9%5
050~0.55 808 170.66+91.91 472 170.66+97.91
0.55~0.59 220 179.80+96.90 256 179.80+96.90
0.60< 63 192.24+90.85 108 192.24+90.85
Total 2368 142.92+92.73 1744 142.92+90.73

1149



FFAVS &8 =B A6 A23, 2015

[Table 5] Mean scores of atherogenic index according to obesity indices

o Male Female
Variable n Mean+SD p-value n Mean+SD p-value

Body Mass Index(BMI) 0.000 0.000

Underweight 40 2.46+0.63 R 2.73+0.71

Normal 876 3.01+1.38 768 2.86+1.18

Overweight 592 3.77+1.63 383 3.25+1.53

Obesity 860 4.26%1.78 4% 3.79+1.53
Waist circumference 0.000 0.000

Normal 1912 346+1.61 1012 2.84+1.18

Abnormal 456 442+1.77 732 3.69+1.55
Body fat(%) 0.000 0.000

<200 1020 3.11+1.43 180 2.84+1.09

20.0~250 780 3.79+1.48 344 296+1.35

250~30.0 336 409+1.73 520 297+1.23

30.0< 232 4.25+2.12 700 3.59+1.51
Waist to hip ratio 0.000 0.000

<08 324 2.67+1.08 548 2.64+0.96

08~09 1216 354+1.64 780 3.11+1.27

09~1.0 780 4.16+1.76 3% 3.95+1.60

1.0< 48 4.40+1.69 32 4.13+1.70
Waist to stature ratio 0.000 0.000

<045 472 2.76+1.07 428 2.76+1.07

0.45~0.50 800 3.49+1.62 480 3.49+1.62

050~0.55 808 406+1.72 472 4.06+1.72

055~0.59 220 4.24+1.88 256 4.24+1.88

060< 63 465+1.88 108 465+1.83

Total 2368 3.64+1.69 1744 3.64+1.69
[Table 6] Correlation coefficients between obesity indices and serum lipid levels
Variable TC HDL-C LDL-C TG Al
M F M F M F M F M F

Waist circumference 02417 0.315™ -0.311" -0.193 0.153" 0.247 0.338" 0.358"™ 0.366™ 0.346™
BMI 0.178 0.272" -0.207" -0.071 0132 0.225 0207 0217 0.250" 0213
Body fat rate 0.232° 0.285" -0.304" -0.14° 0158 0.236" 0.312" 0.286" 0.350™ 0.297
‘WHR 0.243" 0.083 -0.229" -0.055 0127 0.069 0.334" 0.091 0.302" 0.086
WSR 0.269" 0.359" -0.266" -0.189° 0179 0.287" 0.319™ 0.383" 0.347" 0.365"
BMI; Body Mass Index, WHR: waist to hip ratio, WSR; waist to stature ratio.
1 p<0.05  #x 1 p<0.01
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