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The factors that influenced urinary phenol in workers exposed to phenol
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Abstract

Objectives : The purpose of this study is to identify the characteristics that affect the urinary phenol of
workers exposed to phenol.

Subjects and Methods : Total 41 workers were selected at bisphenol A manufacturing plant and their urinary
phenol concentration were measured before and after work along with the phenol concentration in the
workplace air, and carried out a survey on work characteristics and lifestyle factors that could affect urinary
phenol.

Results : The phenol concentration in air during work hours was 0.91 (non-detection~2.88) mg/m?, and the
worker’ s urinary phenol concentrations before and after work were 100.27£75.76 and 138.13£109. 58
mg/g creatinine, respectively, which showed a statistically significant increase. Comparing smoking and
urinary phenol concentration, smokers had 194.54£137.52 mg/g creatinine while non-smokers had
108.88£80.10 mg/g creatinine, thus showing the urinary phenol concentration of smokers to be statistically
significantly higher (p=0.046). The urinary phenol concentration increased as work hours, the frequency of
skin exposure to phenol, and the amount of drinking increased, and there were differences in its
concentration depending on the work type and whether or not workers wore protective gear.

The results of carrying out a multiple regression analysis showed that phenol concentration in air, work

hours, frequency of skin exposure, and smoking were statistically significant. In other words, the urinal
phenol concentration increased more for smokers than for non-smokers, when work hours became longer,
and when the frequency of skin exposure was over five times.
Conclusions : The factors that influenced urinary phenol in workers exposed to phenol were phenol
concentration in air, work hour, frequency of skin exposure, smoking, work and lifestyle habits. Accordingly,
biological monitoring for phenol exposure assessment must reflect these factors, and effort must be made
to reduce skin exposure at workplace.
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Table 2. General characleristics for participants

9] = = T 5 O0Z §lx
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Table 3. Relationship between phenol in urine
after working and general characteristics

Variables Mean+S.D p-value
smoking current smoking 194.54+137.52  0.046
non & ex smoking108.88+80.10

drug yes 14722479.20  0.864
1o 137.15+113.18
coffee  yes 111.16+101.65  0.684
1o 127.56+75.26
exercise  yes 110.954£98.51  0.712
no 101.65+100.33
weekly 1 104.61£91.27  0.045
drinking 2 137.51£124.72
>3 177.18+130.43

3.4 A%} 54l e 23 A= P
AN W A F 0F ol $EE R

A5k Az} ZojAzlo] ZfekeR 0% Hn =
]' %ﬁ]ﬁﬁ]—;ﬂgi ‘rrA—o‘]?ﬂ —(—)‘7]-—3].%]\ E '(_5]

2 A 7F 2A17F m|EkR T} 247 o]Akel Ao o

= ¥ w39 o) S8t Table 5).
Zojo] gelo] we 2 F 90F HE FLE
A At AAGEe] w49 § o7 s

=i detelA A Aps

=
Wi

-

K3
N

et 53] HEE 2%de] el
717 gHl) o) 0% H=
A= 2519 de7t
Afole] Oé &S v]XITHTable 4).
s 59 A § 87 v
O] Z}o| & paired t-test® ABITE 2
39 9% dlE e gy e AolE Bl
A9 AR A94F sk 9n) g
A AR e HuwY see 474
100.27+75.76, 138.13£109.58 mg/g creatinine®] 1T}
(Table 4).
2919 Fejel wE A

ISR

o
=
(o3 _11>i—|—‘
e X2
o
N
N,

fo 1o gz of
off
g
o
fu)
L
v
rOK' 4

fri L oiN
2

=

A,
Fiox

=
o off Hy X

F
HTNO{N

2L off

£ K
fr

Table 4. Difference between phenol in urine
before and after working by work type

before working after working

work ype N7y eaniSD)  (MeantS.D)

p-value

109.19£73.27  176.63£109.78 0.002
117.31£76.59  138.39+104.91 0.372
2391£22.03  28.32+24.17 0457

washing 17
sampling 18
patrol 6
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Table 5. Difference between phenol in urine by
work characteristics

Variables N Mean+S.D  p-value

daily <2 9  47.71+36.37

working 2 4 14 135.49+105.85 0.006

time (hours) 4 18 185.40+111.20

work type patrol 6  28.32+24.16
sampling 18 138.39+104.90 0.020
washing 17 176.63+109.77

No of skin < 2 4 55.72+17.14

exposure 2 ~4 9 129.26+134.46  0.039
> 4 28 152.76+105.58

mask using 22 150.23+£98.33 0.454
non-using 19 124.14+122.57

Items for using 8 61.76£33.212

skin ) 0.032

protection Non-using 33 156.65+113.84

[unit : mg/g creatinine]
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Table 6. Multiple regression for phenol in urine

model [ model IT modellll
Variables regression regression regression
coefficient P value coefficient P value coefficient P value
phenol concentration in Air 99.44 <.0001 108.48 <.0001 110.89 <0001
mask -13.39 0.56 -6.68 0.78
Items for skin protection 2429 0.37 22.55 0.45
working area -48.38 0.17 -52.33 0.15
working <2 1.00 - 1.00 -
time(hr) 2+4 56.42 0.16 98.00 0.01
>4 67.08 0.08 103.79 0.01
No. of skin < 4 1.00 - 1.00 -
exposure 4~5 -13.78 0.59 -19.70 0.45
> 5 17.95 0.62 90.74 0.02
work type washing 1.00 1.00
sampling -17.56 0.46 6.51 0.78
patrol -2.51 0.94 -18.45 0.57
smoking 102.60 0.04
drinking non-drinking 1.00 -
1/week 15.38 0.73
2/week 6.43 0.89
>3/week -33.68 0.52
Intercept 48.14 55.05 25.26
Adj. R 0.71 0.71 0.78
R’ 0.72 0.78 0.86
F-value 99.15 10.88 10.24
P-value <.0001 <0001 <.0001

model [: adjusted for phenol concentration in air
model II: adjusted for model I + work characteristics
model III: adjusted for model II + general characteristics
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