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Abstract:

[ Objective | To explore the exposure levels and influencing factors of phthalic acid esters (PAEs) in primary school children in
Harbin.

[ Methods | Grade 1 pupils (#=100) and grade 5 pupils (#=100) were randomly selected from a primary school in Harbin. They were
asked to provide a urine sample and complete a questionnaire on general demographic characteristics, living habits, and growth and
development related information. N-hexane extraction plus gas chromatography-mass spectrometry was used to determine the exposure
levels of three PAEs metabolites including monoethyl phthalate (MEP), monobutyl phthalate (MBP), and mono(2-ethylhexyl)phthalate
(MEHP) in urine samples.

[ Results ] A total of 168 urine samples matched for valid questionnaires were collected. The positive rates of MEP, MBP, and
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MEHP were 20.83%, 13.69%, and 95.24%, respectively. The positive rate of MBP was lower in the grade 5 children (7.79%) than
the grade 1 children (18.68%) (P=0.045) and in the children using other material cups (11.11%) than those using plastic cups
(23.81%) (P=0.003). The positive rate of MEP was lower in the children with a weekly house cleaning frequency of once a day (12.96%)
than those cleaned once = 2 days (38.33%) (P=0.000) and in the children with a weekly dinning out frequency <3 times than those with

a weekly frequency = 3 times (31.48%) (P=0.026). According to the results of multiple logistic regression analysis, a high weekly dinning

out frequency was a risk factor (OR=2.663, 95%CI: 1.587-4.469) and a high weekly house cleaning frequency was a protective
factor (OR=0.314, 95%CI: 0.133-0.741) for MEP exposure, and using plastic cups was a risk factor for MBP (OR=15.873, 95%CI:
4.902-52.632) and MEHP (OR=5.682, 95%CTI: 1.277-25.641) exposure.

[ Conclusion ] Children can be exposed to PAEs in multiple ways. Different family lifestyles and habits may have impacts on

children's exposure to PAEs.
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Table 1 Comparision of 3 PAEs metabolites concentrations in 168 primary school students’ urine samples

AFOK H BR PAR G FEA L K (% ) Fe/ME (mg/L ) % (mg/L) i RAE (mg/L)
Phthalates Grade Number Positive rate Minimum Medium Maximum
ABOR R T TR (MBP ) -(One) 91 18.68 ND ND 1.39
i ( Five) 77 7.79* ND ND 1.54
KPR R LT ( MEP ) —(One) 91 16.48 ND ND 0.61
Ti.( Five) 77 25.97 ND ND 0.85
A TR ( 2- 232 ) i (MEHP ) —(One) 91 94.51 ND 0.04 3.92
15 ( Five) 77 96.10 ND 0.04 4.64

[ IND: RAE o *: §—F0MWL, P<0.05,
[ Note IND: Not detected. *: Compared with grade one, P<0.05.

x2 AERBEZET/NMNFERKEP 37 PAEs RGF=WRHZELR (%)

Table 2 Comparison of detection ratios of 3 PAEs metabolites in urine samples of primary school students with different exposure factors

LR

Cup material

AR R L i

FERATHAR

Weekly house cleaning frequency

BT T TES

Playing-toys frequency

BETESNZ RS

Weekly dinning out frequency

Phthalates

IR (n=42) HA(n=126) ERATH (n=108 ) MR EFTH 1R (=60 )

A . Vite —
> 3(nesd) B(nells) 2% (n=43) /R (n=125)

Plastic Other Once per day Once per two or more days Often Not offen
AR R T i (MBP) 23.81° 11.11 13.88 15.00 9.26 16.67 9.30 16.00
42K H R P Z g ( MEP ) 23.81 21.42 12.96" 38.33 31.48° 17.54 25.58 20.80
AR R (2- LK )R ( MEHP ) 95.24 96.83 96.30 96.66 92.59 98.25 93.02 97.60

[ ]*: 5ZEEWN S —KFHE, P<0.05,

[ Note ] *: Compared with another level of the exposure factor, P<0.05.
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FT3 INFEFREH 3T PAEs i 7= 180 & E Z logistic AR (n=168 )

Table 3 Results of multi-factor logistic regression of 3 PAEs metabolites in primary school students’ urine samples

e IEEY; [EEREaia
A R % RmE R RESRBEELR o
) Partial regression  Partial regression coefficient ~ Wald P OR 95%CI
Phthalates Factor 2
coefficient standard error
PR HRM T E(MBP)  #R-F#1)5i ( Cup material ) 2.769 0.602 21.163 0.000 15.873 4.902~52.632
R HIRAZE (MEP)  BEBTHmE -1.159 0.438 6.992  0.008 0.314 0.133~0.741
Weekly house cleaning frequency
BJHAEAMZIRIREL 0.998 0.264 13.747 0.000 2.663 1.587~4.469
Weekly dinning out frequency
PR H R (2- 25k HFAH4 5 ( Cup material ) 1.740 0.763 5199  0.023 5.682 1.277~25.641
1 =3
CE )R (MEHP) BEBE A ( Playing-toys frequency ) 1434 0.768 3486 0.062 4202 0.931~18.868

[ T2 T #8702 BMI,
[ Note ]Adjusted for age, gender, and BMI.
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