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Abstract

Objectives. The aim of this study was to investigate health effects of co-exposure to noise, n,
n-dimethylformamide, and toluene on blood pressure, liver function, and kidney function among
synthetic leather workers.
Methods: We recruited 59 volunteers of the synthetic |eather manufacturing company with 75
employees excluding 16 foreign workers as our studying subjects. We used the Logging noise dose
meter (Type 4443) and a charcoa tube (SKC, No. 226-01) analyzed with the GC-FID system to
measure individual exposure to noise and organic solvents during the study periods, respectively.
We classified workers to four different-exposure groups based on their individual exposure to noise
and organic solvent during their working days. The four groups were high-noise(=80 dBA) and
low-chemical exposure group(C,/TLVor Ci/TLV1+C,/TLV,=0.1), high-noise and extremely
low-chemical exposure group(Ci/TLV;or Ci/TLV1+C,/TLV2<0.1), low-noise( <80 dBA) and
low-chemical exposure group, and low-noise and extremely low-chemical exposure group. We
collected some confounders by self-administered questionnaire and their health checkup results.
Linear regression models were used to analyze effects of blood pressure, liver function and kidney
|



function between different-exposure groups.

Results: We found that high-noise and low-chemical exposure group (n=17) and high-noise and
extremely low-chemical exposure group (n=10) had significantly higher systolic blood pressure
than the low-noise and extremely low-chemical exposure group (n=18) but not observed the
significant group-difference of diastolic blood pressure between the four groups. We found that
high-noise and low-chemical exposure group and high-noise and extremely low-chemical exposure
group had significantly higher concentration of creatinine than the low-noise and extremely
low-chemical exposure group in the kidney function. We also observed that high-noise and
extremely low-chemical exposure group and low-noise and low-chemical exposure group had
significant differences in the concentration of urine acid compared to low-noise and extremely
low-chemical exposure group. However, there was no significant group-difference of the liver
function index (i.e., serum glutamic oxal oacetic transaminase and glutamate pyruvate transminase)
between the four groups.

Conclusions: Co-exposure to noise and organic solvents can affect blood pressure and kidney
function among synthetic |eather workers. There were synergistic effects on systolic blood pressure
and creatinine when workers co-exposed to toluene. We suggest further studies to explore and
investigate deeply for the healthy affects of co-exposure to noise and organic solvents among
synthetic leather workers.

Key words: synthetic leather workers, occupational noise, co-exposure, healthy effects
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characteristics subjects
subjects 59
AGE (years)
Mean (SD) 38.9617.70
BMI (kg/m?)
Mean (SD) 24.20£3.71
RESTSBP ( mmHqg)
Mean (SD) 129.50+19.20
RESTDBP (mmHg)
Mean (SD) 70.80+10.59
SGOT (IU/L)
Mean (SD) 27.01+9.58
SGPT (IU/L)
Mean (SD) 32.75t£19.07
CRE (mg/dl)
Mean (SD) 0.88+0.19
UA (mg/dl)
Mean (SD) 5.72+t1.29
CHOL (mg/dl)
Mean (SD) 203.10£37.99
TG (mg/dl)
Mean (SD) 149.381122.65
Nowsmoke
Yes(%) 22 (37.29%)
No(%) 37 (62.71%)
Nowcoffee
Yes(%) 24 (44.44%)
No(%0) 30 (55.56% )
Nowtea
Yes(%) 28 (53.85% )
No(%) 24 (46.15% )
Nowal cohol
Yes(%) 11 (18.97%)
No(%0) 47 (81.03%)
Reoexercise
Yes(%) 41 (80.39% )
No(%) 10 (19.61%)
HBsAQ
Yes(%) 5 (877%)
No(%0) 52 (91.23%)
Anti HCV
Yes(%) 0 (0%)
No(%) 57 (100% )
Hbpfam
Yes(%) 15 (25.42%)
No(%0) 44 (74.58% )
Hearing Loss
Yes(%) 2 (351%)

No(%)

55 (196.49% )
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Hypertension Liver function Kidney function

Models SBP DBP sgot sgpt cre ua

B+ Sep p-value B+ Sep p-value B+ Sep p-value B+ Sep p-value B+ Sep p-value B+ Sep p-value
Glypme V.SG4An bmr 3048t1398  0.0456*  12.29t651  0.07t  4.895.21 0.36 13.81+11.54 0.25 0.27+0.11  0.0339* -0.22+0.76 0.77
GZnowr  V.SGAN, pvF 325141152  0.0129*  7.73t5.36 0.16 -0.82+4.45 0.85 -1.75+9.86 0.86 0.29t0.10  0.0113* 1.24t065  0.07t
G3npmr V.SGANDMF  soe1r1213 011 6074565 029 048t468 091 27741037 079 021010 006t 100068  0.16
Age (years) -0.10+0.52 0.84  -0.09t0.24  0.69 0.16+0.19 0.43 0.16+0.44 0.71 0.01+0.01 0.25 0.02+0.03 0.47
Body massindex ( kg/m?) 0.54t1.30 0.68 0.13+0.60 0.82 0.2240.47 0.63 1.72+1.04 0.11 0.02t0.01  0.06t  0.14t0.07 0.056%
Smoke (yes/no) 1.8619.34 0.84 -0.89+4.35 0.83 0.08+3.26 0.97 -3.10+7.24 0.67 0.01+0.07 0.79 0.38+0.47 0.42
Alcohol (yes/no) 8.70+9.70 0.38 -4.2914.51 0.35 -5.3113.68 0.16 -8.2518.16 0.32 -0.03£0.08 0.68 -0.280.53 0.6
Regexercise (yes/no) -6.90+10.00 0.49 -4.48+4.65 0.35 4.25+3.40 0.23 6.78+7.53 0.38 -0.010.07 0.96 0.37+0.49 0.45
Coffee (yesno) 5.49+10.75 0.61 5.67+5.00 0.27 0.7814.08 0.84 8.4619.04 0.36 0.0410.09 0.61 -0.28+0.59 0.64
Active (yesno) 3.65t7.78 064  -0.68t3.62 0.85 -1.4012.97 0.64 -7.3716.60 0.28 0.08+0.06 0.25 -0.32+0.43 0.46
Tea (yes/no) -1.89+7.36 0.80 0.69t3.42 0.84 2.34+2.76 0.40 -1.656.12 0.79 -0.03+0.06 0.57 -0.24+0.41 0.54
HBsAg (yes/no) - - - - -3.3614.52 0.46 -3.65+10.02 0.72 -0.01+0.11 0.94 -0.75+0.66 0.27
Hbpfam (yes/no) 11.81110 0.25 12.28t4.68  0.0193* - - - - ; - ] .

* ¥ P<0.05>

t 2% H¥ P<0l-
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Hypertension Liver function Kidney function
Models SBP DBP sgot sgpt cre ua
B+ Sep p-value B+ Sep p-value B+ Sep p-value B+ Sep p-value B+ Sep p-value B+ Sep p-value

group 216t1274  0.86  -063t524 090  -164t3.71 066  -840t811 031  0.01*0.10 0.88 0.63+0.61 0.32
Age (years) -0.13+0.61 0.83 -0.09+0.25 0.70 0.1810.18 0.33 0.27+0.40 051  0005:005 029  0.02+0.03 0.51
Body massindex (kg/m?) 0.83t148 058 0.15t0.61  0.80 0.2110.43 0.62 1774095 008t  002t001  0.07t  0.16t0.07  0.03*
Smoke (yes/no) 13.01+9.52 0.18 4.02+3.91 0.31 1.82+2.67 0.49 2.4815.89 0.67 0.12+0.07 0.13 0.29+0.44 0.51
Alcohol (yesno) 12.59+11.8 0.30 -2.41%+4.85 0.62 -4.28+3.59 0.24 -4.72+7.90 0.55 -0.01+0.11 0.95 -0.47+0.61 0.44
Regexercise (yesno) -3.28+12.18 0.79 -1.4615.00 0.77 5.9813.29 0.08+ 12.55+7.24 0.10 0.02+0.09 0.79 -0.01+0.55 0.97
Coffee (yesno) -5.54+12.56 0.66 -0.19+5.16 0.97 -3.51+3.80 0.38 -5.92+8.55 0.49 -0.05+0.11 0.65 0.62+0.64 0.35
Active (yesno) 1561892  0.86 -0.3513.66 092  -058t2.76  0.83  -54416.08  0.38 0.04+0.07 0.54 -0.67+0.46 0.15
Tea (yes/no) -1.98+8.83 0.82 0.04+3.63  0.98 1.7412.66 052  -384587 052  -004007 059 -0.12+0.44 0.77
HBsAg (yes/no) - - - - 3071432 048  -168t951  0.86 0.08+0.12 0.51 -0.52+0.72 0.47
Hbpfam (yes/no) 10.00t12.19 0.42 13461501  0.0156* - - - - - - - -

* i uilE % P<005>

t EuEE P<0l-
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Hypertension Liver function Kidney function

Models SBP DBP sgot sgpt cre ua

B = Sep p-value B = Sep p-value B = Sep p-value B = Sep p-value B = Sep p-value B = Sep p-value
Glnpr V.SG4n ot 3764t1675  0.0402*  1043t7.75  0.19 0.3816.31 0.95 -6.27+13.68 0.65 0.33t0.14  0.0392*  1.19+0.86 0.18
G2npr V.SG4npr 3159t1228  0.0213*  8.07+5.68 0.17 0.63+4.87 0.89 -3.69+10.55 0.73 0.31t0.11  0.0168*  1.49t0.66  0.0398*
G3n, o1 V.SG4pnpr 18.75+13.22 0.17 3.2246.11 0.61 -1.74+5.18 0.74 -12.69+11.22 0.27 0.1910.12 0.12 1.86t0.70  0.0185*
Age (years) 0.18+0.54 0.73 -0.02+0.25 0.93 0.18+0.20 0.38 0.2140.43 0.64 0.01#0,01 0.09t  0.04+0.02 0.17
Body massindex ( kg/m?) 1.30f1.31 0.33 0.34+0.60 0.57 0.26+0.46 0.57 1.8941.00  0.08t  0.02t0.01 0.0231* 0.15t0.06  0.0239*
Smoke (yes/no) 1.8319.06 0.84 0.51+4.19 0.91 1.363.11 0.66 2.0416.74 0.76 0.0310.07 0.63 0.1240.42 0.77
Alcohol (yesno) 6.82+10.23 0.51 -4.12+4.73 0.39 -4.52+3.84 0.25 -4.8148.32 0.57 -0.05+0.08 0.57 -0.58+0.52 0.28
Regexercise (yes/no) -12.55+1097 0.27 -4.4815,07 0.39 5.60+3.61 014 1228781 0.3 -0.04+0.08 0.64 -0.16+0.49 0.75
Coffee (yesdno) 14.5+12.74 0.27 5.7815.89 0.34 -2.35t5.08 0.64 -5.08+11.01 0.65 0.1440.11 0.23 1.05+0.69 0.15
Active (yesno) 1.27+7.61 0.86 -0.53t3.52 0.88 -0.58+2.92 0.84 -5.72+6.32 0.37 0.06+0.06 0.37 -0.59+0.39 0.15
Tea (yes/no) -0.77+7.56 0.91 0.27+3.49 0.93 1.65+2.83 0.56 -4.51+6.14 0.47 -0.02+0.06 0.68 0.02+0.38 0.95
HBsAg (yes/no) - - - - -3.38+4.81 0.49 -0.91+10.42 0.93 -0.01+0.11 0.87 -0.94+0.65 0.17
Hbpfam (yes/no) 7.51+10.88 0.50 12.1145.03  0.0295* - - - - - - - .

* gl Y P<005

t 2% ¥ P<0l-



