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Title: Health Impacts of Benzene Derivatives Exposure on People who Lived in
Pollution Control Zone, Rayong Province

Saijit Suksri, Rayong Provincial Health Office
Abstract

This Cohort study aimed to examine health impacts of benzene derivatives exposure
on people in Rayong Province. Collected data were obtained from records of health mobile
unit in 2014, 2015 and 2016. The 2,512 participants who lived in pollution control zone were
interviewed about risk of chemical substance exposure. Muconic acid level in urine which
represents benzene derivative exposure was also determined. Health impacts were examined
by blood sampling for liver function test (LFT) and complete blood count (CBC), including
blood concentration and proportion of red blood cell for anemia screening. Data analysis was
performed by using descriptive statistics; frequency, percentage, mean and standard
deviations. Risk factors related to complete blood count (CBC) results were determined by
using logistic regression. Comparisons of health outcomes from benzene exposure in each
year were examined by using analysis of variance (ANOVA) repeated measure.

The findings showed that 72.1 percent (%) of participants were female, average age of
all participants was 46.5 years old, 90.2 % was non-smoking and 74.6 percent was non-
alcoholic. It was also found that 51.5 % had lived in pollution control zone for more than 35
years with average stay duration of 23.38 years and average distance from home to risk
industrial zone was 5.29 kilometers. In 2014, 2015 and 2016, repeated measurements of
health outcomes showed that the prevalence of anemia in respondents was significantly
decrease (39.6%, 32.9% and 26.1%, respectively, p-value<0.001).However, the level of
muconic acid in urine was significantly increase (22.74, 36.97 and 37.46, respectively, p-
value<0.001). In addition, the prevalence of abnormal level of LFTs in this group was
significantly increase (3.4%, 3.7% and 4.1%, respectively). Nevertheless, 98% of respondents
showed normal level of muconic acid in urine and 75% showed normal level of LFT. In
conclusion, although the overall abnormal level of CBCs was not shown, the participants had
higher level of benzene derivatives exposure and had higher trend of abnormal liver function.
Therefore, the people who live in this risk zone should have proper self-prevention from
chemical substance exposure. The local policy to monitor and control the leakage of benzene
and other chemical substances, including prevention of fugitive emission and making buffer
zone should be highly concerned.

Key words: Benzene, Health impact, Pollution control zone
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Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Bata
Constant 12.585 0.072 175.298 <0.001
VN (‘Hfljﬂ) -0.919 0.061 -0.300 -14.957 <0.001
TTYTNN 0.091 0.009 0.183 9.823 <0.001
ﬁmmaﬂ@ 308 0.296 0.062 0.094 4.800 <0.001
328211019170 0.001 0.000 0.059 3.185 0.001
Q‘]Juﬁdi' 0.228 0.095 0.049 2.392 0.017

F=91.982; R square = 0.156; sig = 0.000
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Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Bata
Constant 38.133 0.202 189.163 <0.001
LNE (‘Hﬂj\i) -2.604 0.169 -0.295 -15.385 <0.001
msﬁmgaaﬂaaaﬁ 1.052 0.174 0.116 6.048 <0.001
ISUSNN 0.251 0.027 0.175 9.318 <0.001
32821701017 0.001 0.000 0.044 2.370 0.018

F=101.695 R square = 0.141 F sig = 0.000
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Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Bata
Constant 8836.59 110.247 80.152 <0.001
LNE (‘Hflj\i) -193.451 95.478 -0.043 -2.026 0.043
21Y -28.684 1.984 -0.289 -14.458 <0.001
Q‘]Juﬁdi' 327.023 144.945 0.048 2.256 0.024

F=80.403 R square = 0.089 F sig = 0.000
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Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Bata
Constant 4740.651 74.207 63.884 <0.001
21 -13.791 1.462 -0.186 -9.431 <0.001

F=16.688; R square = 0.033; sig = 0.000
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Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Bata
Constant 22.180 1.026 21.609 <0.001
VN (‘Hfljﬂ) -2.253 0.881 -0.057 -2.559 0.011
01Y 0.096 0.018 0.109 5.201 <0.001
msﬁmmaﬂaaaﬁ 2.030 0.868 0.050 2.338 0.019
Q‘]Juﬁdi' 3.146 1.352 0.052 2.328 <0.001
328211019170 0.009 0.002 0.082 4.161 <0.001

F=29.121; R square = 0.043; sig = 0.000
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Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Bata
Constant 20.211 1.200 16.837 <0.001
VN (‘Viiljﬂ) -3.866 0.971 -0.082 -3.979 <0.001
01Y 0.141 0.021 0.132 6.627 <0.001
ﬁmmaﬂa 308 4.580 1.003 0.094 4.568 <0.001
32821701017 0.012 0.003 0.091 4.653 <0.001

F=91.982; R square = 0.156; sig = 0.000
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938 AunGY F Sig.
1 2557 1 2558 1 2559

t,t-muconic acid 22.74 (60.15) 36.97 (58.32)  37.46 (54.84) 52.844 <0.001

aluTnativ 12.53 (1.37) 12.66 (1.37)  13.13(3.54) 57.956 <0.001

g lansa 37.93 (3.98) 38.36 (3.94)  39.22 (4.26) 81.420 <0.001

iadoau 7,391.55 7,254.36 7,661.00 32.342 <0.001
(2,007.41) (1,878.73) (2,010.88)

REIGIL 264,965.71 268,214.03 283,996.69 106.480 <0.001
(67,584.73) (68,182.53) (71,440.28)

SGOT 26.33(17.84)  30.75(20.13)  26.40(19.66)  61.445 <0.001

SGPT 25.92(21.29)  24.51(23.47) 28.43(23.12)  17.023 <0.001
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