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The Relationship between Obesity and the Risk Factors
of Urolithiasis

Min-su Kim, Young Tae Moon

From the Department of Urology, College of Medicine Chung-Ang University,
Seoul, Korea

Purpose: The aim of this study was to assess the relationship between
obesity and the metabolic risks factors for urolithiasis.

Materials and Methods: We performed stone metabolic studies on uro-
lithiasis patients (306 men, 175 women) who were without medical or
dietetical pretreatment between January 2002 and July 2006, and we
classified them as being of low weight (body mass index; BMI: <18.5, 5
men, 10 women), normal weight (BMI: 18.5-24.9, 149 men, 96 women),
overweight (BMI: 25-29.9, 136 men, 60 women) or obese (BMI>30, 16 men,
9 women).

Results: There was a statistically significant difference in the prevalence
of obesity between the urolithiasis group and the control group (p <0.05).
The correlation analysis revealed a significant positive relationship bet-
ween BMI and the serum calcium, uric acid, urinary calcium, uric acid
and citrate, and there was an inverse relationship between BMI and
urinary pH (p<0.05). The frequency of urinary stone risk factors was
increased with BMI (p <0.05).

Conclusions: The positive correlation between BMI and the risk factors
for urolithiasis was revealed. Therefore, we need to prospectively study
the relationship between obesity and the risk factors, which will help to
understand the mechanism of urolithiasis about obesity. (Korean J Urol
2007;48:505-511)
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Table 1. Characteristics of stone formers according to the BMI

Nonobese Obese
Total
Low weight Normal weight Overweight Obesity
BMI range <185 18.5-24.9 25-25.9 >30
No. of patients 15 245 196 25 481
No. of male/female 5/10 149/96 136/60 16/9 306/175
Age (years) 43+17.6 51%14.5 541123 48+14.8 51+13.9
Weight (kg) 45+6.1 6118.2 72148.9 86 13.1 66+11.8
Height (m) 163 8.4 16318.7 16319.3 162 £8.7 16318.9

BMI: body mass index

Table 2. Comparisons between stone formers and the controls
according to the BMI

BMI Control (%)  Urinary stone (%)

Low weight (<18.5) 310 (4.8) 153.1)
Normal weight (18.5-24.9) 4,200 (64.7) 245 (51.0)*
Overweight (25259) 1,783 (27.4) 196 (40.7)*
Obesity (=30) 201 (3.1) 25 (5.2)%
Total 6,494 481

Control: 2002. National Health and Nutrition Reasearch (Korea),
adults more than 20 years. *: p<0.05. BMI: body mass index

mass index; BMD®¥ 2 A 3 (BMI<18.5, F: 57, of: 10
), AAAFT (BMI 18.5-24.9, & 1497, of: 96%3), A
2 (BMI 25-29.9 2 1361, of: 60%), H]9H (BMI> 30,
169, o: 90| QU Th (Table 1). A&7 thak B4
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Table 3. Mean numbers of abnormal urinary risk factors according to the BMI

Nonobese Obese
Statistic method p-value
Low weight  Normal weight  Overweight Obesity
(<18.5) (18.5-24.9) (25-25.9) (=30)
Mean numbers of 1.310.97 L6t1.11 Student’s t-test 0.00042
risk factors 1.310.90 1.310.98 1.6+1.14 1.710.94 Pearson correlation 0.0034
Total mean numbers 1.4%£1.05
BMI: body mass index
Table 4. Results of the 24-hour urine parameters and the serum parameters according to the BMI
Low weight Normal weight Overweight Obesity p-value
24-hour urine
pH 7.310.77 6.710.73 6.510.74 6.5710.63 0.0003
Volume (ml) 2,420 1894 2,488 11,212 26,384 11,407 2,106 1,544 0.8283
Calcium (mg) 1121535 168 +100.4 181£105.0 192+12.9 0.0152
Uric acid (mg) 340£116.8 532£189.2 618 1237.8 6841342.1 <0.0001
Oxalate (mg) 19%£11.2 30+16.0 31£17.3 25+13.0 0.4020
Citrate (mg) 256 £144.6 3771214.8 403 1230.5 4721216.8 0.0035
Serum
Uric acid (mg/dl) 3.7£0.86 5.0+1.58 5.7+1.75 557*1.41 <0.0001
Calcium (mg/dl) 8.810.65 8.910.59 9.010.49 9.11+0.43 0.0021
Phosphorus (mg/dl) 3.610.72 3.740.90 3.6810.71 3.940.59 0.4928

BMI: body mass index

131097, v gk (FAF, Hleh o] AN EFE 1.6+
L112 EASAC
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Table 5. The rate of metabolic abnormalities according to BMI and gender

Nonobese Obese Total
Male (%) Female (%) Male (%) Female (%) Male (%) Female (%)
n=154 n=106 n=152 n=69 n=306 n=175
Total (%) n=260 Total (%) n=221 Total (%) n=481
Low pH 8* (5.2) 8(7.5) 19* (12.5) 8 (11.6) 27 (8.8) 16 9.1)
16* (6.2) 27% (12.2) 43 (8.9)
Low volume 31(20.1) 22 (20.8) 31(19.7) 19 (27.5) 62 (20.3) 41 (23.4)
53 (20.4) 50 (22.6) 103 (21.4)
Hypercalciuria 13 (8.4) 7 (6.6) 14 (9.2) 7 (10.1) 27 (8.8) 14 (8.0)
20 (7.7) 21(9.5) 41 (8.5)
Hyperuricosuria 20 (13.0) 4* (3.8) 47* (30.9) 10* (14.5) 67 (21.9) 14 (8.0)
24%(9.2) 57% (25.8) 71 (14.8)
Hyperoxaluria 24 (15.6) 17 (16.0) 33 (21.7) 9(13.0) 57 (18.6) 26 (14.9)
41 (15.8) 42 (19.0) 83 (17.3)
Hypocitraturia 74 (48.1) 49 (46.2) 62 (40.8) 26 (37.7) 136 (44.4) 75 (42.9)
123 (47.3) 88 (39.8) 211 (43.9)
Hyperuricosemia 6% (3.9) 14* (13.2) 22% (14.5) 20% (29.0) 28 (9.2) 34 (19.4)
20% (7.7) 42* (19.0) 62 (12.9)
Hypercalcemia 3(1.9) 3(2.8) 1(0.6) 1(1.5) 4(1.3) 42.3)
6(2.3) 2(0.9) 8 (1.6)
Hyperphosphatemia 24 (15.6) 12 (11.3) 17 (11.2) 13 (18.8) 41 (13.4) 25 (14.3)
36 (13.8) 30 (18.0) 66 (13.7)

* p<0.05. BMIL: body mass index

B 24, 4% 2k, @2k o, A28 5ol gtk g WE Ed B9on] 9% aihmjaRE Zrtatdkt
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93 EF 2 AHE AARAY A&S FATE T MBI AT FAH LF e 5 Rl
Agow aMgAd Boista YT FEA wude o] ATNA MR} TARFE a5 aASE G4
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Table 6. The rate of metabolic abnormalities according to BMI and age
Nonobese Obese Total
Age (years) 20-29 (%) 3059 (%) =60(%)  20-29(%) 30-59(%)  =60(%)  20-29(%) 30-59 (%) =60 (%)
n=30 n=144 n=86 n=12 n=131 n=78 n=42 n=275 n=164
Total (%) n=260 Total (%) n=221 Total (%) n=481
Low pH 2 7 7 1 14 12 3 21 19
(6.7) (4.9) (8.1) (8.3) (10.7) (15.4) (7.1) (7.6) (11.6)
16* 27 43
(6.2) (12.2) (8.9)
Low volume 11 21 21 2 28 20 13 49 41
(36.7) (14.6) (24.4) 16.7) (21.4) (25.6) (30.1) (17.8) (25.0)
53 50 103
(20.4) (22.6) (21.4)
Hypercalciuria 6 7 7 2 13 6 8 20 13
(20.0) (4.9) (8.1) 16.7) 9.9) 7.7) (19.0) (7.3) (7.9)
20 21 41
7.7) 9.5) (8.5)
Hyperuricosuria 2 16* 6% 4 38 15* 6 54 21
(6.7) (11.1) (7.0) (33.3) (29.0) (19.2) (14.3) (19.6) (12.8)
24% 57%* 71
9.2) (25.8) (14.8)
Hyperoxaluria 1 27 13 2 27 13 3 54 26
(3.3) (18.8) 15.1) 16.7) (20.6) (16.7) (7.1) (19.6) 15.9)
41 42 83
(15.8) (19.0) (17.3)
Hypocitraturia 15 64 44 6 51 31 21 115 75
(50.0) (44.4) (512) (50.0) (38.9) (39.7) (50.0) (41.8) 45.7)
123 88 211
(47.3) (39.8) (43.9)
Hyperuricosemia 1* 6* 13% 4% 19* 19 5 25 32
(3.3) 4.2) 15.1) (33.3) (14.5) (24.6) (11.9) 9.1) (19.5)
20 42% 62
(7.7) (19.0) (12.9)
Hypercalcemia 0 5 1 0 1 1 0 6 2
(0.0 (3.5) (1.2) (0.0 (0.8) (1.3) (0.0 (2.2) (1.2)
6 2 8
(2.3) 0.9) (1.6)
Hyperphosphatemia 8 15 13 2 7 10 10 22 23
(26.7) (10.4) 15.1) (16.7) (5.3) (12.8) (23.8) (8.0 (14.0)
36 30 66
(13.8) (18.0) (13.7)
* p<0.05. BMIL: body mass index
g e Aol Aut FASA ofu 7k Al Hl Tkl & (FolZ deddl gk =79 Aol AstHA U=
F AEE BFE Jldow vwd FUEt 539 4% A9 4uA Eat dadE JemEd Ay 2502
AgOIA ghuioh Aol & Holxl WA AoR 4 R f2l%E 2 Aol 278k Srioke] wzol
253 Qi wg el os) H0E QA AP FFL vIAH e 855V BYSHE AT 42
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