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INTRODUCTION
Obesity is considered to be the most preventable risk factor for chronic 
kidney disease (CKD) due to its strong link with diabetes and 

1hypertension, the two primary causes of CKD.  This is supported by 
various other studies, suggesting obesity not only increases the risk of 

1,2kidney disease but also increases progression of the disease.  Possible 
mechanism could be increased intra-capillary perfusion pressure that 
leads to glomerulosclerosis and loss of GFR over time, or an increase 

3in the activity of rennin–angiotensin system (RAS).  Measures such as 
body weight, body mass index (BMI), waist circumference, waist-hip 
ratio and waist-height ratio can be used to dene obesity in non-
dialysed chronic kidney disease patients. These are anthropometric 
indices with many advantages in patient population. They are easily 
available, practical, inexpensive and apt to describe body size and 

4identify level of fatness and leanness in adults with CKD.  

Body weight is an important measure of anthropometry because it is 
simple and accessible. Any change in weight status over time, clearly 
denes nutritional status of patient population. Its estimation in CKD 
patients helps in determining protein and energy needs. BMI is a proxy 

5, 6 index of thinness or fatness and hence related with the health risk and 
7death rates in patient population.  It is calculated by two simplest 

measures i.e. height and weight. BMI is calculated as body weight in 
2kilograms divided by squared height in meters (kg/m ) and compared 

with the standard cut off points given by WHO, which categorizes 
patients as underweight, normal, pre-obese and obese. These BMI cut 
off points are used clinically to determine individuals at high risk and 

7absolute risk of being under nourished or over nourished.  Waist 
circumference is more useful, simple and inexpensive method to 

8assess intra-abdominal fat.  It measures central adiposity which has 
9,10been shown to correlate signicantly with higher mortality,  

11 hypertension, dyslipidaemia and metabolic syndrome. Waist-to-hip 
ratio (WHR) is calculated taking ratio of two measurements, waist 
circumference and hip circumference. It measures both, central 

11,12obesity as well as visceral fat.  In a community-based US population 
study, WHR was associated with not only the development of kidney 
disease but also was associated with poor outcome of decreased kidney 

10function.  WHR is indirectly linked with hyperglycaemia, hyperte 
nsion, hypercholesterolemia, atherosclerosis which may lead to the 
development of kidney disease. More recently, the ratio between waist 
and height (WheiR) is considered to be a better index associated with 

13 CKD than WC, WHR. WheiR measure abdominal adiposity and was 
highly correlated with dual-energy x-ray absorptiometry (DEXA). 

MATERIALS AND METHODS
The present study was a cross sectional study. It was conducted at a 
private hospital with sample size 120. CKD patients at stage 2, 3a, 3b 
and 4 were included in the study whereas dialysis and transplant 
patients were excluded. Ethical approval was taken prior from the 
institute and informed consent was signed by each patient before 
participation. All measures were done by standardised equipment's. 
Weight was taken by digital balance. Patients were asked to stand on 

balance without footwear and socks, weight was recorded in kilogram. 
Height of the patients was taken by microtoise. Patients were asked to 
stand erect just below the point of attachment of microtoise, nearest 0.5 
cm was recorded. Once weight and height was measured, BMI was 
calculated as weight in kg divided by height in meter square. Waist 
circumference and hip circumference was measured by non-
stretchable tape. WHR was calculated by dividing waist with hip 
circumference [i.e. WHR=WC (cm)/HC (cm)]. Lately, ratio of waist 
and height have proved to be a better index associated with CKD. It is 
an effective and denite anthropometric index to measure abdominal 

13 adiposity.  It was calculated as [WheiR= WC (cm)/Height (cm)].

RESULTS
Mean height of the Chronic Kidney Disease (CKD) patients was 
164.48±7.65 cm, with signicant difference (p <0.001) between both 
genders; males (167.95±6.46 cm), females (157.53±4.44 cm). At stage 
3a, 3b and 4, signicant difference in height was observed among 
males and females as given in table 1.

Table1: Mean height of patients at different stages

In the present study, mean present weight of the CKD patients in the 
study was 72.62±15.20 kg. There was a signicant difference (p= 
0.002) in weight of females (66.66±14.44kg) as compared to males 
(75.61±14.76kg). Signicant difference (p=0.028) in weights was also 
observed between patients of stage 2 (80.48±16.48kg) and stage 4 
(69.94±16.72kg). At all stages, weight of males was higher than 
females. BMI, was used as a proxy index of thinness and fatness of 
CKD patients. Mean BMI of the patients with present weight and 
height was 26.83±5.35kg/m2. Out of 120 CKD patients, 36 % were in 
normal category, whereas 62 % were pre-obese and obese. 
Independent t test was used to observe differences in BMI as per stages 
of the disease (table 2). Signicant difference (p=0.029) was noted 
between stages for BMI, where at stage 4, BMI was 26.70±6.0 kg/m2 
whereas at stage 2, it was 29.80±6.05 kg/m2. At later stage of disease, 
BMI of CKD patients was lower. BMI, hence may help in assessing 
effect of disease progression on nutritional status of CKD patients.

Table 2: Stage wise comparison of height, weight and BMI of CKD 
patients

Obesity not only increases the risk of kidney disease but also increases disease progression. To measure obesity in chronic 
kidney disease patients, anthropometry emerged to be the most easy, practical, and inexpensive method. Present study was 

undertaken with the aim of assessing obesity in 120 chronic kidney disease patients. Measures such as height, weight, waist circumference and hip 
circumference were taken. Waist hip ratio and waist height ratio were computed. Independent t test was used as statistical test to nd difference in 
between stages. Mean body mass index of the patients was 26.83±5.35kg/m2. Out of 120 CKD patients, 62 % were pre-obese and obese. As 
compared with the reference values form literature, non-dialysed patients of the present study, appeared to be obese. Strategies, thus need to be 
identied to prevent patients from obesity associated complications and from progression to end stage renal disease.
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Stage
2 3a 3b 4

Male 
(n=15)

Female 
(n=6)

Male 
(n=20)

Female 
(n=6)

Male 
(n=24)

Female 
(n=11)

Male 
(n=21)

Female 
(n=17)

Mean±
SD

Mean±
SD

Mean±
SD

Mean±
SD

Mean±
SD

Mean±
SD

Mean±
SD

Mean±
SD

Height 166.38
±

7.75

159.6±
6.25

166.9±
6.08

156.6±
3.36

171.81
±

5.85

157.74
±

4.41

165.67
±

4.65

156.99
±

4.22

0.073 <0.001* <0.001* <0.001*
*p value signicant



Mean waist circumference (WC) of the CKD patients in the present 
study was 100.91±14.55 cm. Comparing two genders, females in the 
present study group had WC, 98.59±14.19 cm, whereas males had 
102±14.67cm, however there was no signicant difference between 
both the genders. For both males and females of present study, values 
were on the higher side. In addition, males had higher WC than 
females. This shows that patients of the present study had higher WC 
than patients of other studies and higher than the recommendation by 
Mishra et al., 2009 and International Diabetes Federation Criteria for 
ethnic or country specic values for waist circumference, where men 
should have WC 90 cm and women should have 80 cm.14 Mean Hip 
circumference (HC) of the patients was 101.75±12.11 cm. Females in 
the present study had higher HC (104.44±12.38 cm) as compared to 
males (100.47±11.855 cm) with no signicant difference. On 
computing waist and hip ratio, mean WHR for CKD patients was 
0.99±0.09 cm. In the present study, highest WHR was noted in stage 2 
patients and in patients with age more than 65 years. It has been 
observed that WHR values at stage 4 was lower than earlier stages, 
however, difference was not signicant. The only signicant 
difference (p<0.001) was obtained between males (WHR= 1.02±0.09 
cm) and females (WHR=0.94±0.07 cm). 

Mean WheiR of the CKD patients was 0.633±0.01 cm. Females had 
higher WheiR (0.626 ±0.15) as compared to males (0.61±0.01) with no 
signicant difference. 

DISCUSSION
In the present study, anthropometry represents body size as well as 
gross body composition of patients with CKD. In CKD, inammatory 
markers are not stable, which could affect visceral proteins 

15(biochemistry).  Therefore, somatic protein status needed to be 
assessed. Anthropometry hence became an important, valid and 
clinically useful measure for determining nutritional status of CKD 
patients. In other studies, mean weight at stage 2 was 66.5±13.4 kg, 
whereas patients at stage 4 had 58.7±9.9 kg, however the difference 

16was not signicant.  The results were similar to the present study. With 
severity of illness, possibly there could be weight reduction due to 
anorexia, poor food intake, and loss of muscle mass. According to 

7WHO, 2004, BMI is a very well accepted measure of obesity.  In the 
present study, BMI emerged to be a very useful measure in predicting 
obesity related higher risk of kidney disease. Waist circumference 

17(WC) is an index of upper body adiposity and is more sensitive,  
simple, better predictor of visceral fat and is related with less 

18measurement errors as compared to waist hip ratio.  Other studies 
19report mean WC among non-dialysed patients as 84.6±10.7cm,  

1487.4±9.9 cm20 and 94.2±12.2 cm,  i.e. lower than the value obtained 
in the present study. Asian Indians have higher upper body adiposity 
and higher visceral fat, and this could be the reason of higher waist 
circumference. Other studies report lower values of WC for both male 
and female non-dialysis patients, i.e. males: 92.5±10.9 cm and 

13 females: 87.3 ± 11.7 cm, statistically signicant with P<0.001. A 
study by Sanches et al., 2008, reported WC of non-dialysed patients as 
for males: 94.5±10.3 and females: 93.8±14.9 with no signicant 

21 difference.

19WHR in other studies was reported as 0.88±0.07 cm  and 
200.9±0.07cm.  A study reported WHR of non-dialysed males as 

0.97±0.07 and females as 0.91±0.09, statistically signicant at 
13p<0.0001.  WHR of patients in the present study was higher than the 

previous nding, as well as higher than the recommendation by 
17Snehlatha for healthy Asians (males: 0.89 and 0.81 for women).  In a 

study the best WheiR cut off point for the outcome of high Homeostatic 
Model Assessment- Insulin Resistance (HOMA-IR) value was 0.55 for 

13non-dialysed patients.  Compared to this, the value of WheiR in the 
present study was higher for abdominal obesity putting patients in high 
risk for coronary diseases. Another study reported similar ndings 

13with WheiR in men: 0.56 ± 0.07 and females: 0.57±0.08.  As 
compared with the reference values for non-dialysed patients (males: 
0.52 and females: 0.53), 13 present study patients appeared to be 
obese.

CONFLICT OF INTEREST: None

REFERENCES
1. Coresh J, Byrd-Holt D, Astor BC, et al. Chronic kidney disease awareness, prevalence, 

and trends among US adults, 1999 to 2000. Journal of the American Society of 
Nephrology 2005; 16(1):180-188.

2. Wang Y, Chen X, Song Y, Caballero B and Cheskin LJ. Association between obesity and 
kidney disease: a systematic review and meta-analysis. Kidney international 2008; 
73(1):19-33.

3. Shankar A, Leng C, Chia KS, et al. Association between body mass index and chronic 
kidney disease in men and women: population-based study of Malay adults in 
Singapore. Nephrology Dialysis Transplantation 2008; 23(6): 1910-1918.

4. Chumlea WC, Cockram DB, Dwyer JT, Han H and Kelly MP. Nutrition Assessment in 
Chronic Kidney Disease, Humana Press, In Nutrition in Kidney Disease 2008: 49-118. 

5. Silva MIB, Avesani CM, Vale B, Lemos C and Bregman R. Agreement between 
anthropometry and bioelectrical impedance for measuring body fat in nonobese and 
obese nondialyzed chronic kidney disease patients. Journal of renal nutrition 2008; 
18(4): 355-362.

6. Elsayed EF, Tighiouart H, Weiner DE, et al. Waist-to-hip ratio and body mass index as 
risk factors for cardiovascular events in CKD. American Journal of Kidney Diseases 
2008; 52(1): 49-57.

7. Barba C, Cavalli-Sforza T, Cutter J and Darnton-Hill I. Appropriate body-mass index for 
Asian populations and its implications for policy and intervention strategies. The lancet 
2004; 363(9403): 157.

8. Pouliot MC, Desprès JP, Lemieux S, et al. Waist circumference and abdominal sagittal 
diameter: best simple anthropometric indexes of abdominal visceral adipose tissue 
accumulation and related cardiovascular risk in men and women. American Journal of 
Cardiology 1994; 73: 460–468.

9. Janssen I, Katzmarzyk PT, Ross R. Waist circumference and not body mass index 
explains obesity-related health risk. American Journal of Clinical Nutrition 2004; 79: 
379–384.

10. Elsayed EF, Sarnak MJ, Tighiouart H et al. Waist-to-hip ratio, body mass index and 
subsequent kidney disease and death. American Journal of Kidney Disease 2008; 52: 
29–38.

11. Taylor RW, Keil D, Gold EJ, et al. Body mass index, waist girth, and waist-to-hip ratio as 
indexes of total and regional adiposity in women: Evaluation using receiver operating 
characteristic curves. American Journal of Clinical Nutrition 1998; 67:44-49.

12. Ferreira I, Snijder MB, Twisk JW, et al. Central fat mass versus peripheral fat and lean 
mass: Opposite (adverse versus favorable) associations with arterial stiffness? The 
Amsterdam Growth and Health Longitudinal Study. The Journal of Clinical 
Endocrinology & Metabolism 2004; 89:2632-2639.

13. Silva MIB, da Silva Lemos CC, Torres MRSG and Bregman R. Waist-to-height ratio: an 
accurate anthropometric index of abdominal adiposity and a predictor of high HOMA-
IR values in nondialyzed chronic kidney disease patients. Nutrition 2014; 30(3): 279-
285.

14. Misra A, Chowbey P, Makkar BM, et al. Consensus statement for diagnosis of obesity, 
abdominal obesity and the metabolic syndrome for Asian Indians and recommendations 
for physical activity, medical and surgical management 2009.

15. Barbosa-Silva MCG. Subjective and objective nutritional assessment methods: what do 
they really assess?. Current Opinion in Clinical Nutrition & Metabolic Care 2008; 11(3): 
248-254.

16. Hiraki K, Yasuda T, Hotta C, et al. Decreased physical function in pre-dialysis patients 
with chronic kidney disease. Clinical and experimental nephrology 2013; 17(2): 225-
231.

17. Snehalatha C, Viswanathan V and Ramachandran A. Cutoff values for normal 
anthropometric variables in Asian Indian adults. Diabetes care 2003; 26(5): 1380-1384.

18. Noori N, Hosseinpanah F, Nasiri AA and Azizi F. Comparison of overall obesity and 
abdominal adiposity in predicting chronic kidney disease incidence among adults. 
Journal of Renal Nutrition 2009; 19(3): 228-237.

19. Chang YT, Wu HL, Guo HR, et al. Handgrip strength is an independent predictor of renal 
outcomes in patients with chronic kidney diseases. Nephrology Dialysis Transplantation 
2011; 26(11): 3588-3595.

20. Chou CY, Lin CH, Lin CC, et al. Association between waist-to-hip ratio and chronic 
kidney disease in the elderly. Internal medicine journal 2008; 38(6a): 402-406.

21. Sanches FM, Avesani CM, Kamimura MA, et al. Waist circumference and visceral fat in 
CKD: a cross-sectional study. American Journal of Kidney Diseases 2008; 52(1): 66-73.

6  INDIAN JOURNAL OF APPLIED RESEARCH

Volume - 7 | Issue - 7 | July - 2017 | 4.894ISSN - 2249-555X | IF :  | IC Value : 79.96

Stages of Disease

Stage 2 
(n=21)

Stage 3a 
(n=26)

Stage 3b 
(n=35)

Stage 4 
(n=38)

p 
value

Mean±SD Mean±SD Mean±SD Mean±SD
Height (in 

cm)
164.44±7.

85
164.52±7.

07
167.39±8.

53
161.79±6.

20
0.019

Weight (in 
kg)

80.48±16.
48

68.52±10.
05

73.88±14.
48

69.94±16.
72

0.028*

Present 
BMI (kg/ 

2m )

29.80±6.0
5

25.31±3.5
2

26.33±4.7
9

26.70±6.0 0.029*

SD= Standard deviation
*p value signicant at <0.05
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