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Association of waist-to-hip ratio with chronic kidney disease in non-diabetic subjects
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Abstract: Objective To explore the relationship between waist-to-hip ratio (WHR) and chronic kidney disease (CKD) in
non-diabetic subjects and compare the difference between male and female subjects. Methods We performed a cross-sectional
survey among 2142 community-based southern Chinese participants without diabetes from June to October 2012. We divided
all the participants into 4 groups according to the gender-specific quartiles of WHR. Logistic regression models were used to
explore the associations of WHR with CKD in these subjects. Results In the unadjusted model, WHR was significantly
associated with CKD in women (OR=7.29, 95% CI: 3.56-16.32, P<0.001), and the association was still significant (OR=6.13, 95%
CI: 2.56-15.20, P=0.003 ) after adjustment for the potential confounders (including age, history of hypertension, coronary heart
disease, current smoker, physical inactivity, education level, systolic blood pressure, diastolic blood pressure, serum
triglyceride, serum high density lipoprotein, blood glucose, and BMI). The odds ratio (OR) for having CKD in the highest
versus lowest quartile of WHR levels was 2.44 (95% CI: 0.98-4.97, P=0.103) in men in the unadjusted model. Conclusion WHR

levels are associated with CKD in non-diabetic women but not in non-diabetic male subjects.
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Tab.1 Baseline characteristics of the male subjects according to WHR quartiles

WHR
Characteristics Quartile one Quartile two Quartile three Quartile four r
(<0.87) (0.87-0.91) (0.92-0.95) (>0.95)

Age (year) 47.02+16.65 51.70£15.00 53.82+13.52 54.78+14.30 <0.001
History of hypertension (%) 16 (10.6) 29 (21.8) 31(23.5) 38(30.2) 0.003
History of coronary heart disease (%) 0(0) 2 (1.5) 5(3.8) 3(2.4) 0.118
Current smoker (%) 67 (44.7) 62 (47.3) 55 (41.7) 59 (47.6) 0.752
Physical inactivity (%) 97 (67.8) 89 (70.6) 77 (59.2) 71 (59.2) 0.121
Educational status (>high school) (%) 86 (58.5) 71 (57.3) 59 (45.0) 54 (43.9) 0.023
SBP (mm Hg) 120.52+17.28 126.15+18.09 131.40+16.50 132.57+17.14 <0.001
DBP (mm Hg) 74.31+9.42 77.38+9.55 79.71+9.65 81.61+9.57 <0.001
BMI 21.39£2.85 23.72+3.32 23.85+2.59 25.44+3.28 <0.001
SCR (umol/L) 85.24+11.78 87.97+13.58 87.92+16.92 88.16+17.22 0.287
GLU (mmol/L) 4.56+0.41 4.61+0.39 4.70+0.41 4.79+0.44 <0.001
Uric acid (umol/L) 385.09+79.16 405.47+90.93 411.14+78.93 430.55+99.19 <0.001
eGFR (mL/min) 93.42+16.21 84.09+17.23 86.97+18.87 91.11+23.30 0.085
ACR (mg/moL) 0.63 (0.47-1.05) 0.67 (0.46-1.16)  1.17(0.56-2.60)  0.78 (0.57-1.29)  0.120
CRP (mg/L) 0.57 (0.27-1.12) 0.96 (0.55-2.35)  1.17(0.56-2.60)  1.69(0.72-3.60)  <0.001
TG (mmol/L) 1.28+0.79 1.66+1.04 1.63+1.03 1.97+1.15 0.005
LDL (mmol/L) 2.97+0.91 3.17+0.79 3.16+0.94 3.25+0.96 <0.001
HDL (mmol/L) 1.51+0.35 1.43+0.30 1.41+0.29 1.35+0.25 0.058
CKD (%) 11 (7.3) 14 (10.5) 8(6.1) 19 (15.1) 0.076

SBP: Systolic blood pressure. DBP: Diastolic Blood pressure. BMI: Body mass index. SCR: Serum creatinine. GLU: Blood glucose.
eGFR: Estimated glomerular filtration. ACR: Urinary albumin to creatinine ratio. CRP: C-reactive protein. TG: Serum triglyceride. LDL:

Serum triglyceride. HDL: High density lipoprotein.
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Tab.2 Baseline characteristics of the female subjects

WHR
Characteristics Quartile one Quartile two Quartile three Quartile four :
<0.81 0.81-0.85 0.86-0.90 >0.90

Age (years) 43.64+14.31 47.94+11.82 53.46£13.42 58.03+13.59 <0.001
History of hypertension (%) 13 (5.3) 27 (10.7) 41 (19.2) 49 (19.1) <0.001
History of coronary heart disease (%) 2(0.8) 4 (1.65) 6(2.8) 5(2.0) 0.434
Current smoker (%) 24 (10.2) 26 (10.3) 18 (8.6) 21(8.4) 0.826
Physical inactivity (%) 120 (52.4) 162 (66.4) 114 (56.4) 71 (59.2) 0.121
Educational status ($high school) (%) 119 (51.1) 108 (44.6) 60 (28.7) 60 (24.3) <0.001
SBP (mm Hg) 115.27+15.44 121.56+17.20 131.89+41.17 141.32+76.75 <0.001
DBP (mm Hg) 71.81+9.08 75.46%9.80 78.22+11.45 80.01+26.00 <0.001
BMI 20.60£2.59 22.47+£3.34 22.97+2.94 24.46%3.18 <0.001
SCR (umol/l) 63.08+8.42 62.89+8.91 65.26+10.67 66.66+13.99 <0.001
GLU (mmol/L) 4.53+0.34 4.63+0.39 4.72+0.37 4.74+0.39 <0.001
uric acid (umol/L) 295.72+66.28 299.15+76.48 315.58+80.07 341.01+89.06 <0.001
eGFR (mL/min) 101.44+15.42 98.57+£14.46 92.31+£16.90 88.04+17.48 <0.001
ACR (mg/moL) 0.94 (0.67-1.36) 0.88 (0.39-2.19) 0.99 (0.49-1.97) 1.41(0.57-3.01) <0.001
CRP (mg/L) 0.47 (0.26-1.06)  0.96 (0.55-2.35)  1.17 (0.56-2.60) 1.69 (0.72-3.60)  <0.001
TG (mmol/L) 0.94+0.40 1.24+0.82 1.43+0.75 1.61+0.93 <0.001
LDL (mmol/L) 2.89+0.81 3.16+0.84 3.26+0.93 3.31+0.90 <0.001
HDL (mmol/L) 1.71+0.34 1.59+0.27 1.57+0.31 1.60+0.31 <0.001
CKD (%) 10 (4.1) 20 (7.9) 21(9.9) 54 (21.1) <0.001

SBP: Systolic blood pressure. DBP: Diastolic blood pressure. BMI: Body mass index. SCR: Serum creatinine. GLU: Blood glucose. eGFR:
Estimated glomerular filtration. ACR: Urinary albumin to creatinine ratio. CRP: C-reactive protein. TG: Serum triglyceride. LDL: Serum

triglyceride. HDL: High density lipoprotein.
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Tab.3 Association between WHR and CKD in the male subjects

Modle one* Modle two” Modle three*
Quartiles of WHR
OR (95% CI) P OR (95% CI) P OR (95% CI) P
Quartile one Reference Reference Reference
Quartile two 0.67 (0.29-1.53) 0.339 0.89 (0.33-2.37) 0.813 0.85 (0.23-2.83) 0.792
Quartile three 1.22 (0.48-3.13) 0.682 1.91 (0.65-5.62) 0.240 5.23(1.17-8.90) 0.301
Quartile four 2.44 (0.98-4.97) 0.103 0.64 (0.26-1.59) 0.337 1.50 (0.29-3.62) 0.979

*Unadjusted; "adjusted for age, history of hypertension, coronary heart disease, current smoker, physical inactivity, education
attainment; ‘adjusted for above + systolic blood pressure, diastolic blood pressure, serum triglyceride, serum high density

lipoprotein, blood glucose, BMI.

*4 ZEWHRFICKD Z EIHIXE

Tab.4 Association of WHR with CKD in the female subjects

Modle one* Modle two® Modle three*
Quartiles of WHR
OR (95% CI) P OR (95% CI) P OR (95% CI) P
Quartile one Reference Reference Reference
Quartile two 3.02 (1.85-4.23) 0.084 2.85(1.76-5.89) 0.232 3.32(1.57-6.09) 0.236
Quartile three 3.26 (1.99-7.04) 0.018 2.27 (1.09-5.60) 0.262 3.07 (1.42-5.78) 0.280
Quartile four 7.29 (3.56-16.32) 0.000 4.01 (2.13-7.88) 0.002 6.13 (2.56-15.20) 0.003

*Unadjusted; “adjusted for age, history of hypertension, coronary heart disease, current smoker, physical inactivity, education
attainment; ‘adjusted for above + systolic blood pressure, diastolic blood pressure, serum triglyceride, serum high density

lipoprotein, blood glucose, BMI.
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