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Associations between Body Fat Measurement by Dual-Energy X-Ray Absorptiometry and
Abdominal Obesity and Insulin Resistance in Korean Populations: Cross-Sectional Study from the
Fourth (2008-2009) and Fifth (2010) Korea National Health And Nutrition Examination Survey
(KNHANES)
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'Department of Family Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul; *Department of Family Medicine, Chungbuk National
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Background: The distribution, not only the amount, of body fat is known to affect insulin resistance (IR). We analyzed the risk of IR according to body fat
distribution among Korean adults.

Methods: We included from the 2008-2010 Korea National Health and Nutrition Examination Survey database 10,158 adults who had dual-energy
X-ray absorptiometry (DEXA) measurements. Each quintile of percent whole body fat (PWBF) and waist circumference (WC) was analyzed using
multivariable logistic regression to evaluate the risk of IR.

Results: WC was strongly associated with IR in both sexes. The association was stronger when both PWBF and WC increased simultaneously than when
each factor increased individually. In addition, a sex difference in the association between PWBF and IR was demonstrated.

Conclusion: In this sample of healthy Korean adults, WC and PWBF were both positively associated with IR, although the association was stronger for WC.
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Table 2. Odds ratio of each combination in quartile of WC and PWBF (using model 1 adjustment for both male and female)

PWBF* (%)
- P for
WC (cm) P-value B coefficient
Q0-Q1(M  Q1-Q2(M)  Q2-Q3(M)  Q3-Q4()  Q4-Q5(n) trend
Male (n=4,834) QO0-Q1 1 (556) 1.62 (210) 2.10 (90) 3.32(55) 3.55 (24) 0.0336 0.3620.12 0.0018
(=77.1) (0.87-3.00) (1.00-4.37) (1.38-8.00) (0.99-12.80)
Q1-Q2 1.77 (230) 3.13 (295) 5.74 (216) 4.02 (129) 8.50 (90) <0.0001 0.32+0.07  <0.0001
(77.2-82.3) (1.01-3.10) (1.98-4.93) (3.10-10.61) (2.27-7.11) (4.82-14.95)
Q2-Q3 2.84(110) 5.74 (242) 5.47 (255) 8.92 (201) 10.47 (170) 0.0001 0.28+0.06  <0.0001
(82.4-86.6) (1.50-5.36) (3.81-8.65) (3.48-8.59) (5.71-13.95) (6.53-16.78)
Q3-Q4 5.42 (54) 8.62 (138) 7.65 (244) 9.41 (269) 13.93 (269) 0.0126 0.21£0.07 0.0013
(86.7-91.1) (2.76-10.66) (5.18-14.35) (5.10-11.55) (6.17-14.35) (9.15-21.19)
Q4-Q5 23.70(10) 13.77 (90) 12.71(172) 21.84 (279) 21.16 (436) 0.0730 0.16+0.08 0.0392
(>91.1) (7.34-76.44) (7.54-25.14) (7.98-20.24) (14.16-33.68)  (14.45-30.10)
P-value <0.0001 <0.0001 <0.0001 <0.0001 0.0002
B coefficient 0.62+0.09 0.55+0.07 0.33+0.08 0.47+0.07 0.33+0.07 Overall P-value <0.0001
P for trend <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Female (n=5,324) Q0-Q1 1(534) 0.89 (237) 1.28 (141) 1.26 (67) 1.75 (39) 0.6271 0.14+0.11 0.1973
(>70.5) (0.48-1.65) (0.66-2.48) (0.54-2.94) (0.60-5.12)
Q1-Q2 0.69 (273) 1.64 (273) 1.07 (229) 1.82 (170) 2.04 (80) 0.0094 0.23+0.08 0.0039
(70.6-75.6) (0.39-1.23) (0.98-2.75) (0.62-1.85) (1.06-3.11) (0.99-4.22)
Q2-Q3 1.62(147) 1.62 (244) 1.76 (263) 3.12 (224) 3.68 (167) 0.0028 0.25+0.07 0.0004
(75.7-80.3) (0.90-2.93) (0.97-2.71) (1.09-2.84) (1.91-5.07) (2.20-6.16)
Q3-Q4 2.98(72) 3.60(197) 4.32 (237) 4.32 (275) 5.26 (306) 0.3772 0.12+0.06 0.058
(80.4-85.9) (1.52-5.82) (2.15-6.02) (2.63-7.09) (2.74-6.81) (3.35-8.27)
Q4-Q5 7.79 (29) 8.98 (103) 11.56 (179) 7.73 (336) 7.59 (502) 0.3947  -0.07£0.07 0.2435
(>85.9) (3.02-20.08) (5.14-15.70) (6.93-19.30) (4.91-12.18) (4.87-11.81)
P-value 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
B coefficient 0.34+0.10 0.53+0.08 0.68+0.08 0.44+0.07 0.42+0.07 Overall P-value <0.0001
P for trend 0.0006 <0.0001 <0.0001 <0.0001 <0.0001

Values are presented as odds ratio (95% confidence interval) or meantstandard error.

P-values in each vertical & horizontal low were determined by 1-way ANOVA and Overall P-value was determined by 2-way ANOVA.
P-values for trends and B coefficient (mean+ standard error) in each vertical & horizontal low were determined by multivariable logistic regression analyses after setting

each WC & PWBF quintiles as the continuous variable.

Model 1, adjusted for age, sex, smoking amount, regular exercise and risky alcohol consumption.

WC, waist circumference; PWBF, percent whole body fat.

*Male: Q0-Q1, 217.7%; Q1-Q2, 17.8%-20.9%; Q2-Q3, 21.0%-23.6%; Q3-Q4, 23.7%-26.3%; Q4-Q5, 226.3%. Female: Q0-Q1, 228.9%; Q1-Q2, 29.0%-

32.0%:; Q2-Q3, 32.1%-34.5%; Q3-Q4, 34.6%-37.3%; Q4-Q5, >37.3%.
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