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The Correlation between Metabolic Syndrome and
Urinary pH in Adult Korean Men Who Visited a

Health Promotion Center
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Seoul, Korea

Purpose: Low urinary pH is a risk factor for uric acid stones, and acidic
urine has been described as a renal manifestation of the metabolic syn-
drome. We evaluated the association between metabolic syndrome and
urinary pH in adult Korean men who visited a health promotion center.
Materials and Methods: From 2004 to 2008, a total of 18,513 adult men
who visited our health promotion center were enrolled in this study. The
relation between urinary pH and various parameters associated with the

metabolic syndrome were evaluated.

Results: The average age was 45.6 years (range, 18-95 years), and 4987
men (26.9%) were classified as having the metabolic syndrome. The mean
urinary pH of the metabolic syndrome group was 5.91, which was signifi-
cantly lower than that of the normal group (6.08). In univariate and
multivariate analysis, body mass index, serum triglyceride, and blood
sugar were negatively correlated with urinary pH (p<0.05). In multi-
variate logistic regression analysis, obesity (body mass index =25 kg/m’),
hypertriglyceridemia (=150 mg/dl), high fasting glucose (=110 mg/dl),
and low high-density lipoprotein cholesterol (<45 mg/dl) were the signi-
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ficant factors that predicted low urinary pH (<5.5).

Conclusions: Metabolic syndrome was related to lower urinary pH in
ostensively healthy adult Korean men. Further studies are needed to
elucidate the exact mechanism responsible for the lower urinary pH in
individuals with the metabolic syndrome. (Korean J Urol 2009;50:694-698)
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Table 1. Baseline characteristics of the study population by the
presence of the metabolic syndrome

Variables Absent Present Total
No. of patients 13,526 4,987 18,513
(%) (73.1%) (26.9%) (100%)
Age (years) 45.3+8.8 6.7£8.5 45.7+8.7
Height (cm) 171.0£57 1708458  170.9+5.8
Weight (kg) 69.3+83 775492  715%9.3
BMI (kg/m?) 237423 265423 245426
Systolic BP 12014128 13114129  123.1:13.7
(mmHg)
Diastolic BP 783£103  87.0:100 807109
(mmHg)
Triglyceride 12884702 233.5+1323 157.0+102.4
(mg/di)
HDL-C (mgdl) 529105 439483  50.5%10.7
Fasting glucose + + N
cugldl 96.1:14.9  109.6:28.0  99.7+20.2
Uric acid (mg/dl) ~ 6.05+1.18  656+1.36  6.18+1.25

BMI: body mass index, BP: blood pressure, HDL-C: high density
lipoprotein-cholesterol

WAS o] Ak 74 3 Foll 3 National Cho-
lesterol Education Program Adult Treatment Panel III (NCEPATP
el ool uke} oh29 5744 715 5 3744 o] & "k
Zsle 452 ek’ s7kA 71Ee 1) 28R (FF A
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Fig. 1. The prevalence of the metabolic syndrome by number of
components.
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Table 2. Correlation between urinary pH and components of the
metabolic syndrome

Urinary pH
Variables

r p-value
Age (years) —0.014 0.066
Height (cm) —0.006 0.433
Weight (kg) —0.045 <0.001
BMI (kg/m?) —0.050 <0.001
Systolic BP (mmHg) 0.016 0.029
Diastolic BP (mmHg) 0.015 0.042
Triglyceride (mg/dl) —0.071 <0.001
HDL-C (mg/dl) 0.042 <0.001
Fasting glucose (mg/dl) —0.068 <0.001

BMI: body mass index, BP: blood pressure, HDL-C: high density
lipoprotein-cholesterol, *: Pearson’s correlation coefficient

Table 3. Multivariate linear regression model between urinary pH
and components of the metabolic syndrome

Urinary pH
Variables
Coefficient p-value
BMI —0.046+0.014 <0.001
Systolic BP 0.030+0.018 0.103
Diastolic BP 0.040+0.018 0.026
Triglyceride —0.102+0.014 <0.001
HDL-C —0.026+0.014 0.072
Fasting glucose —0.155+0.019 <0.001

BMI: body mass index, BP: blood pressure, HDL-C: high density
lipoprotein-cholesterol

BIAE veplon, =2 o8] Hshahe & 4u3
AlE Yk} (Table 3).
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Table 4. Correlation between low urinary pH (<5.5) and
components of the metabolic syndrome

Urinary pH
—————  p-value’
<55 >5.5
BMI <25 kg/m’ 4,010 7,164  <0.000

>25 kgm® 2,879 4,460
<130 mmHg 4,826 8,074  0.395
>130 mmHg 2,063 3,550
<85 mmHg 4,518 7,524 0238
=85 mmHg 2,371 4,100

Systolic BP

Diastolic BP

Triglyceride <150 mg/dl 3,849 7154 <0.000
>150 mg/dl 3,040 4,470
HDL-C >45 mg/dl 4326 7,670 <0.000

<45 mg/dl 2,563 3954
<110 mgdl 569 10,105
>110 mgdl 1,199 1,519

Fasting glucose <0.000

BMI: body mass index, BP: blood pressure, HDL-C: high density
lipoprotein-cholesterol, *: chi-square test

Table 5. Multivariate logistic regression analysis between low
urinary pH (<5.5) and components of the metabolic syndrome

OR (95% CI)  p-value

Obesity (BMI<, =25 kg/m’)
Triglyceride (<, =150 mg/dl) 1223 (1.138-1.316) <0.001
HDL-C (<, =45 mg/dl) 1.090 (1.017-1.169)  0.015
Fasting glucose (<, =110 mg/dl) 1.379 (1.260-1.510) <0.001

1.120 (1.042-1.203)  0.002

OR: odds ratio, CI: confidence interval, BMI: body mass index,
HDL-C: high density lipoprotein-cholesterol
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WA 3hAke] g 9o HFX| &= (6.56%1.36) B
T (6.05£1.18)0l H]3l 2Jm] YA =9kl (p<0.001).
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