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Urinary Creatinine Concentration in the Korean Population in
KNHANES 1V, 2009
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ABSTRACT

Objectives: Biomonitoring is used to assess human environmental exposures. Urinary biomonitoring data are
typically adjusted to a constant creatinine concentration to correct for variable dilutions among spot samples. Our
objective was to investigate urinary creatinine concentrations by region, gender, age and lifestyle.

Methods: We studied urinary creatinine concentrations in 6,286 Koreans aged 20 years old and older who
participated the fourth Korea National Health and Nutrition Survey (KNHANES 1V) in 2009. Urinary creatinine
concentration analysis used the Jaffe method.

Results: The average urinary creatinine concentration of 6,286 Koreans was 158.99 mg/d/. The urinary
creatinine concentration was significantly higher among men (184.97 mg/d/) than women (130.02 mg/d/). In
both men and women, urinary creatinine concentrations were significantly different according to age group
(p <0.01). Whereas the urinary creatinine concentration of men significantly differed with smoking in adjusted
comparison analysis, that of women significantly differed by education level. Ninety-two percent of urinary
creatinine concentration was included within WHO guidelines effective range(30 mg/d/ < urinary creatinine
concentration < 300 mg/d/). In multiple regression analysis, creatinine was influenced by gender, age and body
mass index (BMI).

Conclusions: The urinary creatinine value obtained from representative samples of adult Koreans aged 20 year
and older in KNHANES IV 2009 could be used as a reference value for other nationally studied surveys, such
as abandoned metal mine surveys and surveys for industrial complexes.

Key words: Biomonitoring, Urinary creatinine concentration, KNHANES IV
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Table 1. Summary of the general characteristics

Characteristic N (%)

Sex

Male 2,878(45.8)
Female 3,408(54.2)
Age group (years)

20 - 29 760(12.1)
30 - 39 1,168(18.6)
40 - 49 1,253(19.9)
50 - 59 1,131(18.0)
60 - 69 1,080(17.2)
=70 894(14.2)
Smoking status

Current smoker 1,462(23.3)
Past smoker 1,252(19.9)
Non smoker 3,572(56.8)
Drinking status

Drinker 3,336(53.1)
Non drinker 2,950(46.9)
Residence area

Urban 4,618(73.5)
Rural 1,668(26.5)
Education

Less than elementary school 1,828(29.1)
Middle school 723(11.5)
High school 2,130(33.9)
College or higher 1,605(25.5)
BMI (kg/m?)

<185 258( 4.1)
18.5<BMI<25.0 3,966(63.1)
>25.0 2,062(32.8)
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Table 2. Urinary creatinine concentrations (mg/d/) in the Korean population aged >20 years from the KNHANES IV (2009)

study
Sample Means (95%CI)
size Crude Adjusted”

Total, age >20 years 6,286 158.99 (155.29-162.69) -
Age group (years)

20 - 29° 760 211.27 (202.27-220.27) 202.57 (193.16-211.98)
30 - 39 1,168 176.57 (169.83-183.31)** 169.39 (161.18-177.59)**
40 - 49 1,253 157.24 (151.55-162.92)** 153.67 (146.08-161.26)**
50 - 59 1,131 137.93 (132.67-143.19)** 138.77 (131.62-145.91)**
60 - 69 1,080 119.30 (114.44-124.17)** 125.28 (118.18-132.38)**
>70 894 107.04 (101.92-112.16)** 117.68 (110.39-124.97)**
Smoking status

Current smoker” 1,462 186.14 (180.17-192.11) 155.14 (147.76-162.51)
Past smoker 1,252 164.45 (158.38-170.52)** 146.18 (138.93-155.48)*
Non smoker 3,572 142.19 (137.44-146.93)** 152.36 (145.85-158.86)
Drinking status

Drinker® 3,336 171.92 (167.77-176.08) 151.42 (145.46-157.38)
Non drinker 2,950 140.44 (135.54-145.34)** 151.03 (145.03-157.04)
Residence area

Urban* 4,618 162.66 (158.55-166.78) 153.31 (149.55-160.19)
Rural 1,668 144.17 (135.57-152.76)** 149.15 (142.55-158.64)
Education

Less than elementary school® 1,828 116.09 (111.82-120.35) 146.83 (140.49-153.17)
Middle school 723 135.14 (128.58-141.70)** 145.07 (136.98-153.16)
High school 2,130 172.75 (167.29-178.21)** 154.21 (147.45-160.96)*
College or higher 1,605 179.89 (174.37-185.40)** 158.80 (152.01-165.59)**
BMI(kg/m?)

<18.5% 258 176.43 (164.15-188.71) 156.89 (144.94-168.84)
18.5<BMI<25.0 3,966 157.86 (153.67-162.06)** 146.86 (142.25-151.46)
>25.0 2,062 158.88 (154.25-163.51)** 149.93 (144.83-155.04)

“Reference for comparisons of mean in each classification variables.
"Adjusted for all demographic and lifestyle variables in the table.

**p<0.01; *p<0.05; CI confidence interval.
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Table 3. Urinary creatinine concentrations (mg/d/) in the Korean male aged >20 years from the KNHANES 1V(2009) study

Sample Means (95%CI)
size Crude Adjusted”

Male 2,878 184.97 (180.52-189.43) 175.73 (169.46-182.00)
Age group (years)

20 - 29° 398 228.30 (217.47-239.12) 223.33 (210.27-236.39)
30 - 39 542 199.48 (190.39-208.58)** 194.02 (181.89-206.16)**
40 - 49 571 182.23 (174.63-189.83)** 178.96 (167.60-190.31)**
50 - 59 505 166.49 (158.98-173.99)** 166.10 (155.78-176.42)**
60 - 69 481 144.26 (136.61-151.92)** 147.28 (137.06-157.49)**
270 381 126.83 (120.02-133.65)** 131.49 (121.51-141.46)**
Smoking status

Current smoker® 1,246 192.33 (186.13-198.54) 177.01 (168.26-185.76)
Past smoker 1,066 168.93 (162.41-175.44)** 167.98 (159.48-176.47)*
Non smoker 566 194.12 (183.94-204.30) 175.60 (163.84-187.37)
Drinking status

Drinker* 2,083 187.96 (183.06-192.87) 174.10 (165.85-182.35)
Non drinker 795 175.74 (168.17-183.32)** 172.96 (163.77-182.16)
Residence area

Urban* 2,117 187.20 (182.23-192.17) 172.33 (164.80-179.86)
Rural 761 175.91 (165.41-186.40) 174.73 (164.09-185.38)
Education

Less than elementary school® 575 150.14 (142.32-157.96) 171.29 (160.70-181.88)
Middle school 343 154.77 (144.18-165.36) 164.83 (152.45-177.21)
High school 1,062 195.47 (188.71-202.23)** 177.25 (167.68-186.83)
College or higher 898 194.90 (188.15-201.65)** 180.74 (171.07-190.42)
BMI (kg/m?)

<18.5° 99 184.32 (162.62-206.03) 172.68 (153.38-191.98)
18.5<BMI<25.0 1,751 183.34 (177.88-188.81) 171.56 (165.81-177.31)
>25.0 1,028 187.74 (181.92-193.56) 176.35 (169.29-183.40)

“Reference for comparisons of mean in each classification variables.
"Adjusted for all demographic and lifestyle variables in the table.

**p<0.01; *p<0.05; CI confidence interval.
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Table 4. Urinary creatinine concentrations (mg/d/) in the Korean female aged >20 years from the KNHANES IV(2009) study

Sample Means (95%Cl)
size Crude Adjusted®

Female 3,408 130.02(125.78-134.26) 126.73 (120.08-133.38)
Age group (years)

20 - 29° 362 187.67 (175.01-200.32) 180.76 (167.86-193.66)
30 - 39 626 147.64 (140.19-155.08)** 142.51 (132.37-152.65)**
40 - 49 682 128.19 (121.20-135.19)** 125.89 (115.07-136.72)**
50 - 59 626 107.35 (101.91-112.78)** 109.20 ( 99.03-119.37)**
60 - 69 599 97.09 ( 92.26-101.93)** 102.10 ( 91.39-112.80)**
>70 513 93.50 ( 87.97- 99.04)** 101.30 ( 90.46-112.15)**
Smoking status

Current smoker® 216 140.87 (127.20-154.54) 129.30 (116.90-141.69)
Past smoker 186 137.20 (123.67-150.72) 123.09 (109.30-136.87)
Non smoker 3,006 128.63 (124.25-133.01) 128.50 (122.25-134.75)
Drinking status

Drinker* 1,253 138.46 (132.69-144.24) 126.72 (117.77-135.66)
Non drinker 2,155 124.30 (119.16-129.44)** 127.21 (118.94-135.47)
Residence area

Urban® 2,501 135.20 (130.45-139.95) 133.01 (126.83-140.99)
Rural 907 109.32 (101.32-117.32)** 120.91 (110.87-132.67)**
Education

Less than elementary school® 1,253 98.28 ( 94.05-102.52) 120.74 (112.32-129.16)
Middle school 380 115.18 (107.63-122.73)** 125.11 (113.99-136.22)
High school 1,068 142.90 (136.05-149.75)** 129.25 (120.00-138.49)
College or higher 707 156.14 (147.91-164.37)** 132.75 (121.02-144.21)*
BMI (kg/m*)

<18.5° 159 171.42 (156.50-186.34) 137.37 (121.18-152.56)
18.5<BMI<25.0 2,215 131.78 (126.57-136.99)** 121.81 (114.90-128.72)*
>25.0 1,034 117.97 (112.79-123.16)** 121.70 (114.19-129.21)

“Reference for comparisons of mean in each classification variables.
"Adjusted for all demographic and lifestyle variables in the table.

**p<0.01; *p<0.05; CI confidence interval.

Table 5. Percentage of each age group in KNHANES IV whose urinary creatinine concentrations (mg/d/) fell outside the

WHO guideline range (<30 mg/d/ or >300 mg/d/)

Total Male Female

N <30 >300 N <30 >300 N <30 >300
All 6,286 23 55 2,878 0.4 8.7 3,408 39 2.8
20 - 29 760 0.2 2.1 398 0.0 2.9 362 0.3 1.5
30-39 1,168 0.4 1.6 542 0.1 27 626 0.6 0.6
40 - 49 1,253 0.5 1.0 571 0.2 1.7 682 0.8 04
50 - 59 1,131 04 0.5 505 0.0 0.9 626 0.8 0.1
60 - 69 1,080 0.5 0.2 481 0.1 0.4 599 0.8 0.1
>70 894 0.3 0.1 381 0.0 0.1 513 0.6 0.1

J Environ Health Sci 2012: 38(1): 31-41 http://www.kseh.org/
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Table 6. Coefficients of the independent variables from the
multiple regression model of urinary creatinine
concentrations

Independent variable
Coefficient:SE  p-Value R?

Model 1 0.14
Intercept 224.86+9.98 <0.01
Age -2.14+0.09 <0.01
BMI 1.35+0.38 <0.01
Model 2 0.22
Intercept 91.32+6.11 <0.01
Sex
Male 50.03+£3.91 <0.01
Female 0.00+0.00 NA

Age group(years)

20 - 29 88.02+6.44 <0.01
30 - 39 55.13+5.13 <0.01
40 - 49 38.58+4.56 <0.01
50 - 59 22.67+£3.91 <0.01
60 - 69 9.73+3.24 <0.01

>70 0.00+0.00 NA
Smoking status

4.89+4.87 0.32

-6.05+4.38 0.17

Current smoker
Past smoker

Non smoker 0.00+0.00 NA
Drinking status
Drinker -0.54+2.90 0.85
Non drinker 0.00+0.00 NA
Residence area
Urban 5.94+4.15 0.15
Rural 0.00+0.00 NA
Education
Less than elementary ~ -8.76+4.38 <0.05
school
Middle school -13.36+5.12 <0.01
High school -3.91+3.36 0.25

College or higher 0.00+0.00 NA

A AFE e Ao s mdo] e (R)S 22%
oo™, A, AFl we}t g IS A= 2
olo & UERE(ZH, p<0.01, p<0.01), ZSGF=
o mENE 258 EYolste}l S At
A fredh G mxe e9low yehgthzz
p<0.05, p<0.01).
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