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Central fat distribution is more closely related with key risk factors than elevated BMI in patients with CKD stage 3
Evans, P, McIntyre, N, Fluck, R, McIntyre, C, Taal, M
Department of Renal Medicine, Royal Derby Hospital
Introduction and Aims: Body Mass Index (BMI) as a marker of obesity is an established risk
 factor for chronic kidney disease (CKD) and other co-morbidities such as cardiovascular 
disease (CVD) and diabetes. BMI is indiscriminate in including fat, muscle and bone mass in its

 measurement and can overestimate obesity. Waist-to-hip ratio is emerging as a more important
 risk factor as it is a marker of central fat distribution. 
We studied BMI and waist-to-hip ratio in a cohort of patients with CKD stage 3 and compared

 the results with other known risk factors for CKD progression and CVD. 
Method: 1277 patients with estimated GFR 59-30ml/min/1.73m2 were recruited from primary
 care practices. Each participant underwent clinical assessment, including measurement of BMI, 
waist-to-hip ratio and pulse wave velocity, as well as urine and serum biochemistry tests.
Results: The mean (SD) BMI was 28.8 ± 5 kg/m2 and mean (SD) waist-to-hip ratio was 0.91 
± 0.09.  35% of the cohort were classified as obese (BMI > 30 kg/m2) of which 69% were

 female. 88% of the cohort had central fat distribution (waist to hip ratio >0.8 for females and
 >0.9 for males) of which 57% were female. Univariate analysis revealed significant 
correlations between BMI, waist-to-hip ratio and several risk factors (Table 1).
	Risk Factor Correlations with BMI and Waist-to-hip ratio

	
	BMI
	Waist-to-Hip Ratio

	
	r
	P-value
	r
	P-value

	BMI (kg/m2)
	
	
	0.14
	<0.001

	Age (years)
	-0.13
	<0.001
	0.15
	<0.001

	Uric Acid (µmol/L)
	0.17
	<0.001
	0.10
	<0.001

	Pulse Wave Velocity (m/s)
	-0.12
	<0.001
	0.12
	<0.001

	Urine Albumin:Creatinine  (mg/mmol)
	0.01
	NS
	0.10
	<0.001

	eGFR (mL/min/1.73m2)
	-0.01
	NS
	-0.19
	<0.001


Central fat distribution was associated with a higher mean uric acid, pulse wave velocity, 

albumin:creatinine ratio and a lower mean eGFR (P = <0.05). Obesity defined by BMI was 
associated with a higher mean uric acid and a lower mean pulse wave velocity (P = <0.001).

Multivariable linear regression analysis identified waist-to-hip ratio, age, systolic blood 
pressure, diabetes, uric acid but not BMI as independent determinants of albumin:creatinine 
ratio (P = <0.005). Multivariable linear regression analysis also identified age, diabetes, systolic
 blood pressure, diastolic blood pressure, BMI (inversely) and waist-to-hip ratio as independent 
determinants of pulse wave velocity (P = <0.001).  
Conclusion:  Waist-to-hip ratio is closely related to more key risk factors in CKD stage 3 

patients than BMI. Central fat distribution as represented by waist-to-hip ratio may be of greater 
 importance as a risk factor in CKD than BMI and reliance on BMI alone may therefore 

underestimate the associated risk.
