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ABSTRACT

The purpose of this study was to investigate the relevance of gender, age, and BMI (Body Mass Index) to changes
in the urinary creatinine concentration in Korean adults. We recruited and surveyed 2,156 persons >20 years of age from
98 districts across the country, and collected urine samples for analyzing the creatinine concentration. Participants were
41.6% men and 58.4% women. In terms of age, the percentage of the population in their 20’s and >60 years of age
was relatively similar, with 13.6% and 17.8%, respectively, while the percentages in their 30’s, 40’s and 50’s were also
relatively similar, with 22.0%, 24.0%, and 22.6%, respectively. The proportion of participants in their 20’s and 30’s who
were underweight (according to the BMI) was 25% and 19.2%, respectively, but only 6.2~6.4% of those >40 years of
age were underweight. This showed that the underweight proportion in elder generations was less than that in younger
generations. Meanwhile, the proportion who were overweight was 13.7%, 18.8%, 28.6%, 27.9%, 32.0% when the
participants were in their 20’s, 30’s, 40’s, 50’s and >60 years of age, respectively (p<0.000). This showed that the
overweight proportion increased along with increasing age. The overall urinary creatinine concentration was 10 mg/d/
(arithmetic mean: AM), and 92.2 mg/d/ (geometric mean: GM). The urinary creatinine concentration in men (132.6 mg/
dl, AM) was significantly higher than that in women (93.3 mg/d/, AM (p<0.000)). Showing a similar trend in men and
women, urinary creatinine concentrations were highest when the participants were in their 20’s (135.6 mg/d/, AM), and
tended to decrease with increasing age. Urinary creatinine concentrations in overweight and obese subjects (AM of
117.9 mg/d/ and 118.0 mg/d/, respectively) were significantly higher than in other groups, and this trend was similar
in men and women. In conclusion, we found that urinary concentrations were significantly affected by gender, age, and
BMI, and that care should therefore be exercised when correcting urinary metabolites according to the urinary creatinine
concentration.
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Table 1. Distributions of participants in each gender, age and BMI in this study

Gender .
Group Total (N, %)
Male (N, %) Female (N, %) (p-value)
20~29 161(54.9) 132(45.1) 293(13.6)
30~39 170(35.9) 304(64.1) 474(22.0)
Age 40~49 185(35.7) 333(64.3) 518(24.0)
50~59 197(40.5) 290(59.5) 487(22.6)
60< 184(47.9) 200(52.1) 384(17.8)
Under weight 75(29.9) 176(70.1) 251(11.6)
BMI Normal weight 516(39.6) 787(60.4) 1,303(60.4) 39.207
Over weight 277(51.8) 258(48.2) 535(24.8) (.0010)
Obesity 29(43.3) 38(56.7) 67(3.1)
Total 897(41.6) 1,259(58.4) 2,156(100.0)
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Table 2. Distributions of participants between BMI and age in this study

Age BMI (N, %) Total v
Underweight ~ Normal weight Overweight Obesity (N, %) (p-value)
20~29 73(24.9) 169(57.7) 40(13.7) 11(3.8) 293(100.0)
30~39 91(19.2) 283(59.7) 89(18.8) 11(2.3) 474(100.0)
40~49 32(6.2) 324(62.5) 148(28.6) 142.7) 518(100.0) 128509)6
50~59 31(6.4) 300(61.6) 136(27.9) 20(4.1) 487(100.0)
60< 24(6.3) 227(59.1) 122(31.8) 11(2.9) 384(100.0)
Total 251(11.6) 1,303(60.4) 535(24.8) 67(3.1) 2,156(100.0)
: 4.11%Z Y53 ¥1E-S el
200 Kolmogorov-Smirnov, Z : 2.907
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T1h Q7 el S SelES 249 A RE
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Fig. 1. Distribution of urinary creatinine concentration of EAH O §o3 2o LERITHp<0.001). = =]

participants in this study (AM, arithmetic mean; GM,
geometric mean).
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Table 3. Urinary creatinine concentrations in each gender and age group
Unit : mg/d/
Subject N AM SD GM GSD tor F
Male 872 132.55 64.69 115.17 1.77 15.113
Gender _
Female 1,191 93.31 53.37 78.31 1.88 (p=0.00T)
20~29 274 135.61 73.41 112.06 1.40
30~39 457 111.84 64.76 92.00 1.39
16.720
Age 40~49 493 107.26 58.93 90.84 1.39 (p=0.001)
50~59 472 105.29 56.06 90.20 1.37
60< 367 92.73 51.99 78.03 1.80

AM, arithmetic mean; GM, geometric mean
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Fig. 2. Changes of urinary creatinine concentrations (AM£SD)
in each gender by age groups.

Table 4. Urinary creatinine concentrations in each BMI level
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Fig. 3. Changes of urinary creatinine concentrations (AM£SD)
in genders by BMI levels.

Unit : mg/d/
BMI N AM SD GM GSD F (p-value)
Underweight 237 107.03 66.94 86.02 2.04
Normal weight 1,238 106.80 60.75 89.36 1.89 4519
Overweight 515 117.90 60.97 101.30 1.80 (0.000)
Obesity 66 118.04 57.50 102.58 1.80

AM, arithmetic mean; GM, geometric mean
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