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Survey on Indoor Air Chemicals and Related Health Complaints

IKUE SAITO”, HIROSHI SETO", MASAHIRO TAKEUCHI"” and YOSHITERU TSUCHIYA"

A survey was conducted to determine the relationship between concentrations of indoor air chemicals
and health complaints in 49 houses in Tokyo.

Two kinds of diffusive samplers were used to collect air samples and they were both exposed to indoor air
for 24 hours. Volatile organic compounds (VOCs) were collected in passive tubes containing Tenax TA.
The tubes were then thermally desorbed and analyzed by GC/mass spectrometry. Ten VOCs were identified
and measured. Formaldehyde was collected in passive-gas-tubes composed of poly (4-fluoroethylene)-tube
filled with silica gel. Formaldehyde was extracted from the adsorbent with distilled water and measured by
spectrophotometry. A standard questionnaire survey was conducted to investigate the nature and frequency
of health complaints induced in occupants during their residence in there houses.

According to the result of the questionnaire, houses were divided into two groups, "complaint house" and
"non-complaint house" group. The concentrations of the 6 chemicals, toluene, xylene, ethylbenzene, styrene,
butanol and formaldehyde, were significantly higher in the "complaint house" group than those in the "non-
complaint house" group. The frequency of complaints appeared significantly related to the levels of these 6
chemicals.

These results suggested that contamination of indoor air with these 6 chemicals may induce serious

complaints.

Keywords 0 0000000 formaldehydeO OO0 OO0 OO0 volatile organic compoundsd O O O O indoor
air0 000000 0 questionnaire surveyld 0 0 0 O O O health complaints
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Fig.l1 Histogram of Indoor Air Chemical Levels and Age of Houses
Complaint House Group
. Non—Complaint House Group
Tabled. Concentrations of Indoor air Chemicals and Age of Houses
Complaint house group Non-Complaint house group
Chemicals(ppb) (n=19) (n=30)
Max. Min. Median G.M. Max. Min. Median G.M.
Formaldehyde 261 10.9 44.8 43.4°° 93.8 12.6 27.1 26.9
Toluene 494 4.6 28.1 33.6"° 409 1.7 94 9.9
Ethylbenzene 207 0.82 4.9 7.7°" 93.1 0.32 1.3 1.6
Xylene 317 1.4 8.7 12.0°° 143 0.74 2.5 2.9
Styrene 17.2 0.08 0.97 1.1°° 4.1 0.08 0.34 041
p-Dichlorobenzene 21.7 0.28 2.1 2.0 1516 0.50 8.5 10.6°"
Naphthalene 2.0 0.10 0.23 0.28 28.9 0.14 1.3 0.50
Butanol 51.8 0.43 34 4.7°° 8.5 0.44 1.3 14
Methyl Ethyl Ketone 16.6 0.29 1.9 2.1 54 0.22 2.3 1.9
Ethyl Acetate 24.2 0.48 3.5 4.0 74.4 0.74 2.4 2.7
Decane 34.5 0.04 0.51 0.71 7.6 0.04 0.62 0.65
Sum of 10 VOCs 1088 22.5 774 93.4 1535 8.5 49.0 60.4
House Age Max. Min. Median AM. Max. Min. Median AM.
(vear) 30 0.1 2.0 5.9 35 0.04 11.5 12.1°°

G.M.O Geometric meanOd A.M.O Arithmetical mean 0O O p<0.050 O O O p<0.01
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Table 2. Correlation between Concentrations of Indoor Air
Chemicals and Frequency of Health Complaints

Chemicals Correlation Coefficients
Formaldehyde 0.328"
Toluene 0.4857"7
Ethylbenzene 0.542°"
Xylene 0.498""
Styrene 0.317°
p-Dichlorobenzene -0.381""
Naphthalene -0.188
Butanol 0.496°"°
Methyl Ethyl Ketone -0.040
Ethyl Acetate 0.115
Decane -0.091
Sum of 10 VOCs 0.194

0 0p<0.050 O O O p<0.01
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