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Some Statistical Considerations for the Estimation of Urinary Mercury Excretion
in Normal Individuals

Hee-Sook Park and Kyou-Chull Chung

Department of Preventive Medicine, College of Medicine, Chung-Ang Univerrity,
Seoul 151, Korea

Purpose of this study is to find out proper means of estimating the urinary mercury
«excretion in the normal individuals. Whole void volume was collected every 2 hours
Jbeginning from 6 o’clock in the morning until 6 o’clock next morning. Mercury excre-
ition in each urine specimen was measured by NIOSH recommended dithizone colorimetric
.method (Method No.: P & CAM 145).

Urinary concentration of mercury was adjusted by two means: specific gravity of
1.024 and a gram of creatinine excretion per liter of urine comparing the data with the
unadjusted ones.”

Mercury excretion in 24-hour urine specimen was calculated by adding the amounts
measured with the hourly collected specimens of each individual. '

Statistical analysis of the urinary mercury excretion revealed the following results:

1. Frequency distribution curve of mercury excreted in urine of hourly specimens was
‘best fitted to power function expressed in the form of y=az®. Adjustment of the urinary
mercury concentration by creatinine excretion was shown to be superior(y=1674z"1-%,
#?2=0.95) over mnonadjustment(y=2702z"1%, r?=0.92) and adjustment by specific gravity
of 1.024(y=45352"1+¢8, 2=0.93).

2. Both log-transformed mercury excretion in hourly voided specimens and mercury
«excretion itself in 24 hour specimens showed the normal distributions.

3. The frequency distribution of mercury adjusting the urinary concentration of
‘mercury by creatinine excretion was best fitted to a theoretical normal distribution with
‘the sample means and standard deviation than those unadjusted or adjusted with spec-
afic gravity of 1.024.

4. Average urinary mercury excretions in 24-hour urine specimen in an individual
were as follows: '

a) Unadjusted mercury excretion
mean and standard deviation : 18.6+413.68 pgHg/L.
median : 16.0 ugHg/:.



range : 0.0—55.10 pgHg/!.
b) Adjusted with specific gravity
mean : 20.7+11.76 pgHg/IX 0.024

0.024
S.G.—1.000

0.024

median : 20.7 pgHg/IX

range : 0.0—52.9 pugHg/IX

¢) Adjusted with creatinine excretion

S.G.—1.000

S.G.—1.000

mean and standard deviation : 10.5+6.98 ugHg/g creatinine/!

median : 9.4 pgHg/g creatinine/!
range : 0.0—26.7 pgHg/g creatinine/!

5. No statistically significant differences were found between means calculated from

24-hour urine specimens and those from hourly specimens transformed into logarithmic

values. (P<0.05).
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2) Creatinine Hj&ZFQ|
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modificationd (Hawk et al, 1954)el] 2]3sted X g3}
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Fig. 1.

Curve fitting to histograms of urinary excretion adjusted to urinary specific gravity of 1.024

(B) and to a gram of creatinine excretion per liter of urine (C), together with that unadjusted

to urinary mercury concentration (A).
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Log-normal distributions of urinary mercury excretions in hourly voided specimens adjusted

to specific gravity of 1.024 (B) and to a gram of creatinine excretion per liter of urine (C)
together with that of the unadjusted (A). {Shaded areas are excluded in calculation of means
and chi-square values for goodness of fit tests of the sample distribution to the correspond-

ing theoretical normal distributions.
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o=t

TE2¥ 3 9%49 creatinine WjAdgow MAF . . oss B
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0.24(In"*4?)ug /g creatinine-
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tinine/l)s] E4¥ErTHe 29 1-Cald 2t Az = (9<0.05 or p<0.0D).

o] y=1674z"152(*=0.95)q] =Pz TA e} olsf 2t BEIo Hwxel TEFAAL 16.6 =

olg FeMATd E4ETIAd Foga % wd  2.94pgHg/l, 16.443.53 /ngg/lx?G%, 3

+ At oFY ¥Fer £YF A, FUA 22 11.243.40 pgHg/g creatinine/lo] Q) =F.

0.024
6.7 ug/lxX —S—moll, W o] 0.0~189.5 ug/lx X

Table 1. Mercury excretion in 24 hour urine specimens

Mercury Class No, of Theoretical No. of Theoretical No. of Theoretical
in urine mid-value specimen frequency specimen frequency specimen frequency
(z:) () (E) (f9 (E) (59 (E)
(pgHg /1) (ngg/lxﬁo‘—'_O«sz (ugHg/g creatinine/i)
0.0— 5.9 3.0 4 3.58 3 2.11 6 5.02
6.0— 11.9 9.0 2 2.74 1 2.48 7 6.66
12.0— 17.9  15.0 6 3.37 2 3.59 4 5.48
18.0— 23.9  2L.0 2 3.35 9 4.03 2 2.31
24.0— 20.9  27.0 3 2.90 2 3.50 1}3 0.53]2'84*1'
33.0— 39.9  33.0 1 2.03 1 2.36
38.0— 41.9  39.0 1 1.17 1 1.23 (1)*2
42.0— 47.9  45.0 0 0.541 0]2 0. 50J1.93*1
40.0- 53.9  51.0 of 2 0.22( 203 1 0.20
54.0— 59.9  57.0 1 0. 10[ 0+
108.0-113.9 111.0 (i)
total 20 20. 00 20 20.00 20 20.00
range : 0.0—-55.1 range : 0.0—52.9 range : 0.0—26.7
£+s : 18.6+13.68 Z+s :20.7411.76 Z%s :10.546.98
median : 16.0 median : 20.7 median : 9.43
x2=3.3721(p>0.10) 2=9,5212(p>0. 025) %2=0.5271(p>0.10)
Bi=1.11, f.=4.21 8:=0.59, B,=3.76 £:=0.73, B,=2.77

*1 : Frequencies are combined to make the theoretical frequency more than 1.
*2 : Values are rejected by the Smirnov test.
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Fig. 3. Histograms of mercury excretions per liter of 24-hour urine specimens: unadjusted to urinary
concentration (A), and adjusted either to specific gravity (B) or creatinine excretion. Chi-square
values for goodness of fit test of the sample distribution to the corresponding theoretical
normal distributions, and skewness(8;) and kurtosis(3;) are shown.
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