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& a8 £ 4 e 0.04 <0.01 0.01 0.06 0.07

X 2 £ 3 [ 0.03 0.03 0.01 0.08 0.06
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o Sk 1 0.02 0.01 0.01 0.02 0.02
FIVATIVTE R 2 b 2 0.03 0.02 <0.01 0.03 0.03 (0.08)
RUEHE 2/ 1 0.03 0.02 0.01 0.03 0.02
T 3P 1 0.07 0.01  <0.01  <0.01 0.01
MLV 20 2 0.08  <0.01  <0.00  <0.01 0.02  (0.07)
RYEEHE 2 1 001  <0.01 <0.01 <001  <0.01
ot o 3ME 1 0.06 0.01  <0.01  <0.01  <0.01
FULYV 20 2 0.02  <0.01  <0.01 <0.001  <0.01  (g.20)
RUEHZE 2 1 <0.01  <0.01  <0.01  <0.01  <0.01
e 3R 1 0.06 0.02  <0.01  <0.01  <0.01
TFINRUE Y 20 2 0.03  <0.01  <0.01  <0.01  <0.01  (0.88)
KUESEHZE 2B 1 <0.01 0.01  <0.01  <0.01  <0.01
S 3B 4 0.04 0.02 0.01 0.02 0.02
VAT VTR R 20 2 0.03 0.01  <0.01 0.03 0.02  (0.08)
RYEEHZE 2B 1 0.03 0.01 0.01 0.03 0.03
o kg 4 0.22 0.03  <0.01 0.02 0.02
PV 2FE 2 0.13 0.03  <0.01  <0.01 0.02  (0.07)
KYEHZE 2B 1 0.02 <0.01  <0.01  <0.01 0.01
D S 3B 4 0.17 0.02  <0.01 0.03  <0.01
A 20 2 0.09 0.01  <0.01 0.01 0.0 (0.20)
KRUEEHZE 2B 1 <0.01  <0.01  <0.01 <001  <0.01
o 3B 4 0.21 0.03  <0.01 0.03 0.02
TFNRUEY 20 2 0.11 0.02  <0.01 0.01 0.04  (0.88)
RUEHZE 2 1 0.02  <0.01  <0.01  <0.01  <0.01

(T - EBEHE OREE P (E)
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BREHDENG HREH 1A
(%) M7= VRS
OEERT oEER oREEET R
BEC 34.8 32.6 1.7 1.8

C
1.3 BT 383 38.0 1.6 1.7
ZF 295 26.2 1.8 1.9
wE 57.9 59.5 2.3 3.0*
D # -
5-Mﬁz%% 47.9 50.7 1.5 2.3
“F  66.3 66.7 2.8 3.4

(* : P<0.05, Mann-Whitney U #%&)
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INDOOR AIR POLLUTION IN NEWLY BUILT OR RENOVATED
ELEMENTARY SCHOOLS AND ITS EFFECTS ON HEALTH

IN CHILDREN

Akiko YURA*, Masayuki IK1*, and Tadahiko SHIMIZU?*

Key words : indoor air pollution, formaldehyde, volatile organic compounds (VOC), sick building syn-

Purpose

Methods

Results

drome, children, elementary school

To elucidate the actual status of indoor air pollution at newly built or renovated elementary
schools, and to evaluate its effects on health symptoms in the affected children.

In the classrooms of four newly built or renovated elementary schools in Osaka Prefecture, in-
door air levels of formaldehyde and volatile organic compounds (VOC) were measured immedi-
ately, 1 month, 3 months, 10 months and 22 months after the completion of the construction
work. Also, questionnaire surveys regarding subjective symptoms of sick building syndrome were
conducted before and after the renovation on the children who attended classes in the renovated
rooms.

In the newly built computer classroom, more formaldehyde was detected one month after the
completion of the construction work, when computers and furniture were carried in, than im-
mediately after the completion of the work. Then, during the summer season, even 10 months
and 22 months after completion of the new building, formaldehyde above the guideline values
was detected. In the renovated common classrooms, the formaldehyde level was the same as that
in the classrooms which did not undergo renovation, but VOC levels were higher immediately af-
ter the completion of the construction work, and the toluene level was above the guideline value.
In 4-story reinforced concrete school buildings, indoor air pollution tended to be higher on the
third and the fourth floors than on the first and the second floors. In 3-story school buildings, in-
door air pollution tended to be higher on the third floor than on the second floor. The survey of
subjective symptoms of the children revealed a tendency toward an increase in the prevalence of
sick building syndrome after a renovation. However, the actual number of the children complain-
ing of the symptoms hardly changed. Instead, the number of symptoms for each subject in-

creased, and this increase was significant in 5th and 6th grade boys.

Conclusion In the some classrooms of newly built or renovated elementary schools, chemical substances

above the guideline values may be detected. In such classrooms, more ventilation is required.

* Department of Public Health, Kinki University School of Medicine
2* Kinki University



