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Background: The worldwide incidence rates of obesity and overweight has rapidly increased among both men and women over the past few decades.
These can be associated with increased risks for many health problems such as heart disease, stroke, high blood pressure, and aggravation of
diabetes mellitus. Thus, preliminary identification plays a critical role in preventing and reducing serious ilinesses and diseases related to obesity. We
aimed to evaluate the prevalence of microalbuminuria according to body mass index and its relationship with obesity and chronic renal disease.

Methods: We analyzed data from the 2011-2013 Korea National Health and Nutrition Examination Survey. Our study included 3,564 men and 3,967
women without hypertension, diabetes mellitus, chronic liver disease, chronic kidney disease, or cancer. Body mass indexes (BMIs) were categorized
as follows: <23.0 kg/m?,23.0-24.9 kg/m?, and >25.0 kg/m2 Microalbuminuria was defined as a urinary albumin-to-creatinine ratio <30 mg/g.

Results: On the basis of the results of binary logistic regression analysis, we found that the odds ratios (ORs) for microalbuminuria in the obesity group
were relatively higher: 1.672 for men (95% confidence interval [Cl], 1.087-2.570) and 2.057 for women (95% Cl, 1.417-2.987), after adjustment for
age, alcohol consumption, smoking, and physical activity.

Conclusion: The prevalence of microalbuminuria in the obese population was increased. The ORs clearly imply that the BMI values are strongly
associated with the risk for renal function decrement. Therefore, regular screening is recommended for obese individuals.
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Table 1. Clinical characteristics of subjects and prevalence of individual metabolic abnormalities according to the BMI (male)

L BMI (kg/m?)
Characteristic P-value
<23.0 (n=1,410) 23.0-24.9 (n=917) >25.0 (n=1,237)

Age (y) 44.68+16.592 45.44+14.278 42.98+13.103 0.000
BMI (kg/m?) 21.05+1.465 23.99+0.564 27.41+2.123 0.000
WC (cm) 76.36%5.866 83.95+4.661 91.46%6.511 0.000
SBP (mmHg) 116.02+14.23 118.32+13.830 121.99+13.883 0.937
DBP (mmHg) 75.78+9.960 78.2319.716 82.23+10.680 0.020
FBS (mg/dL) 93.53+16.515 95.68+13.087 98.49+17.597 0.002
Total cholesterol (mg/dL) 182.18+33.519 191.39+33.466 19766435916 0.550
TG (mg/dL) 116.96+87.274 145.13+98.508 192.39+160.854 0.000
HDL-C (mg/dL) 50.56+11.031 46.89+9.757 43.52+8.816 0.000
LDL-C (mg/dL) 110.05+31.269 118.81+29.970 120.76+33.839 0.139
Drinking problem 0.000

No 956 (67.8) 575 (62.7) 712 (57.6)

Yes 454(32.2) 342 (37.3) 525 (42.4)
Smoking 0.003

Never smoker 341 (24.2) 198 (21.6) 275 (22.2)

Ex-smoker 495 (35.1) 397 (43.3) 488 (39.5)

Current 574 (40.7) 322 (35.1) 474 (38.3)
Exercise (MET) 0.052

<600 419 (29.7) 251 (27.4) 339 (27.4)

600-2,999 633 (44.9) 382 (41.7) 548 (44.3)

>3,000 358 (25.4) 284 (31.0) 350 (28.3)
Albumin-creatinine ratio 5.4796+15.553 5.7327£18.510 7.3928+19.655 0.001
Albuminuria 0.011

No 1,371 (97.2) 893 (97.4) 1,180 (95.4)

Microalbuminuria 39(2.8) 24 (2.6) 57 (4.6)

Values are presented as meantstandard deviation or number (%).

BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose; TG, triglyceride; HDL-C, high
density lipoprotein-cholesterol; LDL-C, low density lipoprotein-cholesterol; MET, metabolic equivalent task.

P-values are calculated from analysis of variance or chi-square test.
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Table 2. Clinical characteristics of subjects and prevalence of individual metabolic abnormalities according to the BMI (female)

L BMI (kg/m?)
Characteristic P-value
<23.0 (n=2,222) 23.0-24.9 (n=821) >25.0 (n=924)

Age (y) 40.13+£13.398 48.00+13.516 46.01+£13.059 0.627
BMI (kg/m?) 20.57+1.625 23.92+0.561 27.48+2 458 0.000
WC (cm) 70.72+5.662 79.02+4.794 87.29+7.265 0.000
SBP (mmHg) 108.02+13.254 113.83£15.460 117.25+15.436 0.000
DBP (mmHg) 70.88+8.662 73.49+9.426 75.70+9.310 0.003
FBS (mg/dL) 89.55+10.400 93.88+14.843 98.28+20.080 0.000
Total cholesterol (mg/dL) 182.69+33.233 196.43+35.248 200.88+37.297 0.001
TG (mg/dL) 87.55+54.649 112.68+70.311 136.30£109.651 0.000
HDL-C (mg/dL) 55.71£11.303 52.16+£10.887 49.26+£10.613 0.260
LDL-C (mg/dL) 105.29+31.993 121.15+32.748 128.99+32.052 0.668
Drinking problem 0.327

No 1,953 (87.9) 726 (88.4) 797 (86.3)

Yes 269 (12.1) 95 (11.6) 127 (13.7)
Smoking 0.771

Never smoker 1,966 (88.5) 728 (88.7) 812 (87.9)

Ex-smoker 140 (6.3) 56 (6.8) 58 (6.3)

Current 116 (5.2) 37 (4.5) 58 (6.3)
Exercise (MET) 0.001

<600 853 (38.4) 314 (38.2) 359 (38.9)

600-2,999 1,053 (47.4) 349 (42.5) 390 (42.2)

>3,000 316 (14.2) 158 (19.2) 175 (18.9)
Albumin-creatinine ratio 6.2653£16.148 7.3710£18.969 9.3836+22.264 0.000
Albuminuria 0.000

No 2,160 (97.2) 800 (97.4) 881 (95.4)

Microalbuminuria 62 (2.8) 21(2.6) 43 (4.6)

Values are presented as meanzstandard deviation or number (%).

BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose; TG, triglyceride; HDL-C, high
density lipoprotein-cholesterol; LDL-C, low density lipoprotein-cholesterol; MET, metabolic equivalent task.

P-values are calculated from analysis of variance or chi-square test.
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Table 3. Logistic regression results for predicting microalbuminuria
(male)

Min-hee Seo, et al. Relationship between Body Mass Index and Microalbuminuria in Healthy Adults

Table 4. Logistic regression results for predicting microalbuminuria (fe-
male)

Body mass index (kg/m?)

Body mass index (kg/m?)

Variable Variable
<23.0 23.0-249 >250 <230 23.0-24.9 >250
Not adujusted 1 0.945 (0.564-1582)  1.698 (1.122-2.571)" Not adujusted 1 1.235(0.790-1.929)  2.300 (1.601-3.305)"
Adujusted 1 0.860 (0.510-1.452)  1.672 (1.087-2.570)" Adujusted 1 0.825 (0.665-1.669) 2.057 (1.417-2.987)"

Values are presented as odds ratio (95% confidence interval).
It was adjusted for age, alcohol consumption, physical activity and smoking.
P-values were obtained by binary logistic regression analysis. “P-value<0.05.
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