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ABSTRACT

Background: The biggest concern when using household chemical products is the health risk from inhalation
exposure.

Objectives: The purpose of this paper was to provide information necessary for estimating inhalation
exposure factors in several countries/organizations and to present some examples.

Methods: We attempted to use PRISMA-ScR for a systematic review, but no major reports were found. We
used the Google search function instead to find ‘exposure factor handbook’. As for the results, inhalation
exposure factors from South Korea, the United States, Canada, the EU, Australia, Japan, and China were
compared.

Results: The basic concept and origin of exposure factors was the US Environmental Protection Agency’s
Exposure Factor Handbook. Its latest version is 2011, but several chapters have been updated in 2017, 2018,
and 2019. South Korea’s Exposure Factor Handbook was updated in 2019, more recently than those of other
countries, and was systematically investigated. In South Korea, the average daily respiratory rate is 14.62 m*/day for
adults and 12.73 m*/day for children. It is difficult to compare breathing rate by country because each country
divides age groups differently and uses different methods to estimate it. Information on household chemical
products, space used, and ventilation rate are in the exposure factor handbook in some countries and not
in others. It is not in the handbook in South Korea, but in the notice from the NIER (National Institute of
Environmental Research), a sub-regulation of the Chemical Product Safety Act.

Conclusions: The exposure factors registered in South Korea’s exposure factor handbook have been
systematically studied and reflect the most recent data. When using data not in the relevant handbook, data
from other countries might be applied, but it should be determined whether the nature and quality of the
original data have been managed.
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Highlights:

- Exposure factor is important for
inhalation exposure assessment
of chemicals used in household
products.

- Inhalation exposure factors for the
United States, Canada, EU, Australia,
Japan, China and Korea were compared.

- International comparison of breathing
rates has limitations due to different
age groups and calculation methods
by country.

- The nature and quality of the original
data should be considered for the
circumstances not covered by the
relevant handbook.
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Table 1. Summary of breathing rates of adults and children in Korean, US, China and Japan
Adult breathing rate (m’/day) Children breathing rate (m’/day)
Mean Male Female Mean Male Female
Korea (2019) 14.62 16.21 13.03 12.73 13.64 11.78
US (2011) 12.2~15.7 12.96~17.36 9.80~13.68 3.6~16.3 3.38~17.23 3.26~13.28
by age groups by age groups by age groups by age groups by age groups by age groups
China (2014) 15.7 (16.1)* 18 (17.7)* 14.5 (14.5)* 3.7~14.0 - -
by age groups
Japan (2006) 173 NA NA 8.1+1.3" NA NA
REACH (2012) Long term: 18 m*/day Long term: 3~20 m’/day by age
Short term: 054, 1.08, 2.13, 3.79 m’/hr for rest, Short term: 0.06 ~3.79 m’/hr by age and activity
light, medium, heavy activity, respectively
RIVMT (2014) 0.42 ~3.07 0.45~3.24 0.4~2.98 0.05~0.38 - -
WHO! 2 23 21 15 - -

*The value suggested for children in 2016, "The value suggested by Kawahara et al.” (2012) for 5~6 years old, "Respiratory rate unit of RIVM is
m’/hr and depends on activity intensity. For children, it varies by age. For example, for an adult, it is 0.42 during sleep, 0.55 at rest, 1.49 during
light exercise, and 3.07 m*/hr during heavy exercise. In neonatal (0~1 month), 0.05 during sleep, 0.67 m’/hr during heavy exercise, and 0.38 and
2.87 m’/hr for 16~18 years of age, respectively, WHO? values for respiratory volumes (average figures) are those recommended by the ICRP
(ICRP, 1974, cited in WHO/IPCS, 1994 and 1999).
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Fig. 1. Classification of inhalable household chemical Products according to Korean Chemical Safety Act
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Table 2. Comparison of space volume and number of air exchanges per hour in several countries

Korea USA China Japan
o ¥

W awan S argw Mo Veibio | Hor ok
Living room 333 0.5 126 552 92.5 0.59
Bedroom 30.3 1 (2.5 when window opens)
Bathroom 9.3 2
Kitchen 24.5 2
Residence NA 0.6 492 0.45
Non residence NA NA
Office 5,036 1.5(1.8)"
Education 8,694 19
Public assembly 4,839
All building 5,575 1.5+0.7 (0.4~4.1)

*Air Change per Hour, TACH 1.5 for <100,000 ft%, 1.8 for <100,000 ft*, In China, floor area, heating duration, and ventilation time by gender,

age, urban/rural location, and region.
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