SHREA B Z218t5| K|, ®40H HM15(2014) http://dx.doi.org/10.5668/JEHS.2014.40.1.17
J Environ Health Sci, 2014; 40(1): 17-26 [& H]

O{ZIOIBE &7 RIS SIHLTIIE QI8 =BAG SAH

Survey of Exposure Factors for Risk Assessment of Hazardous Materials
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ABSTRACT

Background: Despite children’s unique characteristics that distinguish them from adults, relatively few attempts
have been made to measure exposure factors for characterization of children’s exposure to hazardous chemicals
in child-specific products (CSP). This study was conducted to establish the child-specific exposure factors for
exposure and risk assessment of hazardous substances in CSP.

Methods: We investigated the exposure factors (e.g., time use of child-products, time and frequency of object-
to-body contact, time and frequency of object-to-mouth contact) influencing children’s exposure to CSP (eg.,
toys, playmats, oil pastels, etc.) in 650 children through a parent-completed questionnaire using a web-based
survey. Participants were recruited in five age groups, <1, 1-2, 2-3, 3-6, and 6-12 years of age.

Results: The child-specific exposure factors were presented as the mean, median, 95" percentile, minimum, and
maximum values. Time activity for play mats was the longest among CSP and infants spent more time on them
than did elder age groups (189.3-224.7 min/day for <1-2 years vs. 91.2 min/day for 6-12 years). It is apparent
that time and frequency of toy block- and plastic toy-to-mouth contact significantly decreased as a function of
age. When the variation of CSP use patterns was compared by gender, the only variable that was stetistically
different between genders was time activity in child-products exposure space.

Conclusion: We believe the five child-specific exposure factors suggested in the present study will be vauable
for reducing uncertainty in the estimation of chemical exposure during risk assessment of CSP and furthermore,
in the appropriate regulations to protect children’s hedlth.

Keywords: Child-specific products, Children’s exposure, Non-dietary ingestion, Indirect ingestion
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Table 1. Summary of daily time use of child-products (min/day)

# ofAsgsj ects) Toy block Plastic toy Coated wooden toy Play mat Oil paste
N (%) 336 (51.8) 431 (67.1) 296 (45.8) 303 (47.7) 513 (80.2)
Totd Mean 530 56.8 387 1288 435
(650) Median 300 300 300 60.0 300
po5™ 180.0 180.0 1200 600.0 1200
Min 1.0 1.0 10 1.0 10
Max 1440.0 14400 1440.0 1200.0 1440.0
N (%) 24.0 (48.0) 32,0 (64.0) 25.0 (50.0) 24 (480) 28 (56.0)
<1 Mean 704 915 68.2 189.3 52.8
(50) Median 300 30.0 30.0 150.0 300
posh 555.0 600.0 546.0 600.0 399.0
Min 1.0 20 20 200 1.0
Max 600.0 7200 7200 1020.0 7200
N (%) 27 (54.0) 40 (80.0) 20 (40.0) 30 (60.0) 27 (54.0)
1.2 Mean 432 484 219 224.7 238
(50) Median 300 300 15.0 1200 300
po5™ 156.0 291.0 60.0 600.0 56.0
Min 1.0 1.0 10 1.0 10
Max 180.0 300.0 600.0 600.0 60.0
N (%) 33 (66.0) 39 (78.0) 29 (58.0) 32(640) 39 (780)
2.3 Mean 50.7 472 386 154.7 489
(50) Median 300 30.0 200 60.0 30.0
posh 180.0 240.0 180.0 600.0 120.0
Min 30 20 10 20 1.0
Max 180.0 300.0 144.0 7200 600.0
N (%) 118 (59.0) 146 (3.0) 107 (53.5) 111 (555) 158 (79.0)
3.6 Mean 60.7 60.8 394 1182 452
(200) Median 300 300 300 60.0 300
po5™ 1830 2190 1200 468.0 1830
Min 1.0 1.0 10 1.0 10
Max 540.0 1080.0 300.0 1200.0 1440.0
N (%) 134 (44.7) 174 (58.0) 115 (38.3) 106 (353) 261 (87.0)
6-12 Mean 45.6 51.2 347 91.2 428
(300) Median 300 300 30.0 455 30.0
posh 1200 180.0 1200 300.0 120.0
Min 1.0 1.0 10 1.0 10
Max 14400 14400 300.0 1200.0 1440.0

"Response rate. Abbreviation: N=number of respondents who use the product; Min=minimum; Max=maximum; p95"=95" percentile
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Table 2. Time and frequency of object-to-time contact

Age Object-to- hand time (min/event) Object-to-hand frequency (no. of contacts/day)
(# of subjects oy block Htis;'c wo((:)doz]aioy Play mat Oil pastel Toy block Ht?;'c Wof)dofioy Play mat Oil paste

Noy B 46 29 306 521 3\ 434 208 08 521
(518) (67.1) (458 (471 (802)  (5L5) (668) (458)  (474) (80.0)

Tod  \viean 344 368 247 921 303 42 45 38 63 35
0 Medan 300 250 150 325 200 20 30 20 35 20
pos" 1200 1200 600 3600 600 100 150 100 200 80

Min 10 10 10 10 10 10 10 10 10 10

Max 4200 6000 6000 12000 4200 1000 2000 1000 1000  50.0

Noo 2 33 2 25 29 24 3 26 25 29
480) (660) (520) (500) (580) (480) (660) (520)  (50.0) (58.0)

<1 Mean 233 494 213 1124 303 30 67 43 66 33
®0  Vedan 175 100 100 600 150 20 30 20 40 20
pos" 1050 2760 600 4200 1800 198 290 330 440 160

Min 10 10 10 10 10 10 10 10 10 10

Max 1500 5400 2000 12000 2000 600 500 400 1000 200
N 40 20 29 27 27 40 20 29 27

(540) (800) (400) (580) (540) (540) (800)  (400)  (580) (54.0)

12 Men 173 184 88 1872 189 29 45 26 78 34
®0  Vedan 100 100 55 600 200 20 30 20 70 30
pos" 600 600 200 6000 600 76 148 80 250 100

Min 10 10 10 10 10 10 10 10 10 10

Max 1200 1800 1800 12000 1200 500 2000 1000 1000 100

Noy B 39 30 3 39 33 39 30 33 39

660) (780) (600) (660) (780) (660) (780) (600)  (66.0) (78.0)

23 Men 354 397 62 1124 261 30 37 25 52 26
®0  Vedan 200 200 125 300 200 20 30 20 30 20
pos" 1380 1800 1470 6000 900 100 100 84 195 50

Min 10 10 10 10 10 10 10 10 10 10

Max 1800 3600 1200 7200 1200 300 300 200 300 250

Ny U8 149 107 12 161 16 148 107 14 161

(500) (745 (535) (560) (805)  (580) (740) (535  (57.0) (805)

(2953) Mean 335 371 249 694 291 48 50 43 69 39
Median 300 300 100 300 200 30 30 20 40 20

pos" 1200 1200 600 3000 600 15 178 130 225 99

Min 10 10 10 10 10 10 10 10 10 10

Max 4200 4200 6000 9600 4200 1000 1000 600 1000  50.0

Nogy B 1 115 107 265 135 174 115 107 264

450) (s83) (383) (357) (883) (450) (580) (383) (B7) (830)

(63‘35) Mean 404 377 2716 789 328 45 39 39 56 31
Median 300 300 200 600 220 20 20 20 30 20

pos" 1200 1200 600 3000 1200 110 100 100 160 78

Min 10 10 10 10 10 10 10 10 10 10

Max 1800 6000 600 3000 3000 1000 200 100 300 200

“Response rate. Abbreviation: N=number of respondents who use the product; Min=minimum; Max=maximum; p95"=95" percentile
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Table 3. Time and frequency of object-to-mouth contact

Age Object-to-mouth time (min/event) Object-to-mouth frequency (no. of mouthing/day)
(# of subjects)  Toy block th‘;'c Woid":qe‘ioy Play mat Oil pastel Toy block Htf;'c Wof)dozﬁoy Play mat Oil peste

Noo BB 389 247 248 3% 87 4R 208 448 519
443) (598 (380) (382) (609  (518) (666) (458  (689) (80.0)

Tod  yen 78 106 85 128 117 20 26 18 27 18
0 Medan 30 50 30 50 50 20 20 10 10 10
pos" 300 550 300 300 300 50 83 50 100 50

Min 10 10 10 10 10 00 00 00 00 00

Max 500 900 600 500 600 200 300 200 1000 300

Nooy B 3 23 2 25 24 33 26 37 28

460) (660) (460) (440) (500) (480) (660) (520) (740) (560)

<1 Mean 66 134 108 185 113 27 49 21 49 20
®0  Median 30 50 50 00 50 20 30 20 40 20
pos" 200 690 564 300 300 163 200 86 10 61

Min 10 10 10 10 10 10 10 00 00 00

Max 400 750 600 300 300 200 200 100 1000 300

Noy B 37 17 25 20 27 40 20 43 27

(500) (740) (340) (500) (400) (540) (800) (400) (860) (540)

12 Men 105 122 59 72 88 25 39 19 44 20
®0  Medan 50 100 30 30 40 20 30 10 30 20
pos" 370 400 300 300 300 62 100 69 100 50

Min 10 10 10 10 10 10 10 00 00 00

Max 500 900 600 300 300 70 300 70 1000 50

Noy B 36 24 26 28 3 39 30 46 39

(560) (720) (480) (520) (560)  (660) (780)  (600)  (920) (780)

23 Memn 79 133 7.9 135 99 18 27 13 30 19
®0  Median a0 50 20 75 30 10 20 10 10 20
pos" 300 600 525 300 300 50 100 40 100 50

Min 10 10 10 10 10 10 00 00 00 00

Max 500 600 600 300 300 50 100 40 100 100

Nog oL 13 o 88 123 18 149 107 162 161

(505) (655) (470) (440) (L5  (590) (745  (535)  (8L0) (805)

(gfog) Mean 107 121 98 139 108 20 27 19 22 18
Medan 50 50 50 75 40 20 20 20 10 10

pos" 300 540 323 300 300 50 85 50 100 50

Min 10 10 10 10 10 00 00 00 00 00

Max 500 600 600 500 400 100 300 50 200 100

Noy O 182 89 87 200 135 174 15 161 264

(3700 (507) (297) (290) (667  (450) (580) (383) (537) (80)

(63*0102) Mean 49 78 7.2 15 128 19 22 17 23 17
Medan 10 20 20 40 50 20 20 10 20 10

pos" 300 300 300 300 300 50 50 42 100 50

Min 10 10 10 10 10 00 00 00 00 00

Max 300 600 600 300 600 100 300 200 300 300

“Response rate. Abbreviation: N=number of respondents who use the product; Min=minimum; Max=maximum; p95"=95" percentile
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