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Abstract

The purpose of this study was to investigate the health risk and management of childhood exposure to in—
door aldehydes in elementary-schools and academies. The samples were collected at children's facilities (50
elementary-schools and 46 academies) in summer (Aug ~ Sept, 2008), winter (Dec 2008 ~ Feb, 2009) and
Spring (Mar ~ Apr, 2009) periods. The overall mean concentration of formaldehyde was 68.3 zg/m and 27.2%
of exceeded the 100 zg/r1 by the school health guideline. The concentration ratio of Indoor air and outdoor
air (1/0) of aldehydes exceeds 1.0. The level of indoor air contamination did appear to be high, and 24.6%
of the academies evaluated had exceeded the formaldehyde level specified by the public health act (120 g/
r1). We estimated the lifetime excess cancer risks (ECRs) of formaldehyde, and the hazard quotients (HQs)
of non-carcinogens (acetaldehyde and benzaldehyde). In addition, for carcinogens, the excess cancer risk
(ECR) was calculated by considering the process of deciding cancer potency factor (CPF) and age dependent
adjust Factor (ADAF) of the data of adults. The average ECRs of formaldehyde for young children were
1%107°~1x107 level in all facilities. HQs of formaldehyde did exceed 0.1 for all subjects in elementary
school.
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Table 1. Dose—response assessment of materials,

Classification ~ Exposure N(L)OAEL RC”
Chemicals . P Endpoint (mg/kg-day) UF” (mg'kg-day) Reference
of material route ] ]
(mg/m) (mg/m)
. Carcinogenic 1 Til et al
orm- squamous ce il et al.
aldehyde Non Oral ™ carcinoma B 1002 (1989)
carcinogenic
Acet- . . . nasal squamous Appleman et al.
aldehyde Carcinogenic  Inhalation carcinoma 273 1000 0.009 (1982)
Benz- Non . - Kluwe et al.
aldehyde carcinogenic Oral kidney toxicity 400 1000 0.1 (1983)

1) No(Lowest) Observable adverse effect level
2) Uncertainty Factor
3) Reference Concentration
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: Lifetime average daily dose

(mg'kg/day)

. Concentration of chemicals in
indoor air at facility (mg/m’)

: Inhalation rate for exposure
scenario, k and facility, j (m7day)
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Table 3, Exposure Factor (2) — daily exposure and daily playing time,

Elementary Probability
Exposure Factor School Academy distribution Source
daily exposure (hr) 4.9 1.1 Uniform
Number of year exposure (days/yr) 205 136 Triangle This study

daily playing (hr) 4.9 1.1 Uniform
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Table 4, Summary of quantitative of aldehydes in children’s facilities, (unit : pg/m’)
Children’s facilities
Substance _ Elerri;:(r;tary SEchool - Academg
can XCESS . . can: . XCESS . .
Min-Max ratio cate Guideline Min-Max /O ratio ate Guideline
68.30 94.63
Formaldehyde 49050172 22.8 0.27 100 205433 66 3.6 0.25 120
13.23 12.53
Acetaldehyde oy 55180 18 0045704 - '
- 0.07
Benzaldehyde i - - <LOD~11.05 -

1) LOD : Limit of detection
2) IAQ guideline of Multiplex use facility
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Table 5, Lifetime Excess Cancer Risk estimates for 50 and 95 percentile value of Carcinogens

application ADAF,

ADAF Lifetime Excess Cancer Risk

Facility Age Formaldehyde Acetaldehyde
SOth 951h Soth 951h
Inhalation cancer risk
Elementary School 79 age 1.36X10’Z 5.39x10‘2 2.69XI0'Z 2.18X10'Z
10-12 age 1.12x10° 427x10° 2.30x10° 1.85x10°
Academy 79 age 2.12x10': 9.93x10'z 4.96XI0'Z 2.05x10':
10-12 age 1.70x10° 7.72x10° 4.12x10° 1.58x10°
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Table 6. Total Hazard Quotient estimates for 50 and 95 percentile value of non—carcinogenic

Total Hazard Quotient

Facility Age Formaldehyde
507 95"
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