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Table 1 The traffic survey

The volume of traffic Heavy vehicles

1985
Urban areas 17,439~69,000 1,461~13,287
Rural area 3,826~ 17,772 6256~ 1,327

1992

16,995~72,145 1,833~14,598
4,812~ 9,761 837~ 1,950

Urban areas
Rural area

The rate of increase
Urban areas 9.9% 9.1%

Rural area 25.7% 42.8%
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Table 2 Numbers

i

F - fi

of school children examined in the questionnaire survey

male female total
1986 1989 1992 1986 1989 1992 1986 1989 1992
Urban|Total numbers of pupils | 1,737 1,471 1,304 | 1,728 1,463 1,327 | 3,465 2,934 2,631
Numbers of respondents | 1,719 1,453 1,300 | 1,717 1,456 1,325 | 3,436 2,909 2,625
% 99.0 98.8 99.7 99.4 99.5 99.8 99.2 99.1 99.8
areas |Numbers of selected
subjects 1,331 1,162 1,039 | 1,305 1,156 1,090 | 2,636 2,318 2,129
% 77.4 80.0 79.9 76.0 79.4 82.3 76.7 79.7 81.1
Rural |Total numbers of pupils | 388 360 413 397 374 380 785 734 793
Numbers of respondents | 387 359 411 397 373 379 784 732 790
% 99.7 99.7 99.5 | 100.0  99.7 99.7 99.9 99.7 99.6
area |Numbers of selected
subjects 313 309 323 329 321 304 642 630 627
% 80.9 86.1 78.6 82.9 86.1 80.2 81.9 86.1 79.4
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Table 3 The prevalence rate of asthmatic
symptoms by year and area

1986 1989 1992
urban rural urban rural urban rural
2,636 642 2318 630 2,129 627

Number of subjects

Grade 1-2
male 5.2% 2.5% 4.5% 3.2% 7.3% 3.0%
female 5.1 11 39 28 87 54
Grade 3-4
male 3.8 27 63 3.0 80 6.0
female 4.7 18 64 00 76 4.3
Grade 5-6
male 68 25 54 27 72 40
female 4.7 15 40 17 57 08

Mantel-Haenszel
odds ratio 2.58 2.35 2.00
(95%CI) (1.45—-4.59) (1.34—4.12) (1.29-3.10)

CI=confidence interval
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Trends in the prevalence rate of asthma. Statistical tests of trend were performed by
*: p<0.05

*x 1 p<0.01

Table 4 Number of subjects and characteristic of subjects

1986 1989 1992
urban rural urban rural urban rural
Number of subjects 2,636 642 2,318 630 2,129 627
Boys 50.5%  48.8%  50.1%  49.0%  48.8%  51.5%
School age grade 1-2 26.2 29.9 32.2 31.0 30.6
grade 3-4 29.4 34.3 32.6 31.0 32.5 30.6
grade 5-6 32.3 39.6 37.5 36.8 36.5 38.8
History of allergic diseases 38.2 35.2 43.1"" 33.3 40.7"7  34.6
Parental history of allergic diseases 421" 31.1 41.2*" 34.3 457" 344
History of respiratory diseases before age 2 39.3 9.3 9.9 7.1 10.5 7.8
Breast feeding 9.6 21.8 31.9°° 21.4 32.8°° 23.9
Structure of house 31.4"
Wooden house with wooden sash 13.0 12.1 9.0 12.2" 0.1 8.1°
Wooden house with aluminum sash 52.8 84.0"" 49.9 81.4"" 46.0 84.4*"
Reinforced concrete house 34.2°° 3.9 41.1° 6.3 489" 7.5
Maternal smoking 11.5 8.7 12.2 11.1 11.5 11.3
Unventilated heating apparatus ol.1 99.6° 43.3 51.7"" 59.0 75.1*"
Residence of 3-5 yr 23.3 28.5"" 24.1*" 16.7 22.1° 174
Mother-completed questionnaire 92.1"" 85.4 93.4*° 89.0 93.6" 91.1

by chi square test *:p<(0.05 ** : p<0.01
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Table 5 Prevalence rate of asthmatic symptoms by risk factors

. yes 1986 1989 1992
risk factor

no urban rural urban rural urban rural

History of allergic diseases yes 10.3** 53" 10.1*" 4.8 154" 10.1*"
no 1.3 0.2 1.3 1.0 1.9 0.5

Parental history of allergic diseases Y€sS 6.8"* 2.9 6.9 2.8 10.4*" 6.9""
no 3.9 1.5 3.8 1.9 4.8 2.2

History of respiratory diseases

before age 2 yes 13.0*" 5.0 11.8** 2.2 17.4** 8.2

no 4.2 1.7 4.4 2.2 6.2 3.5

Breast feeding yes 5.7 2.1 5.8 1.5 8.3 6.0
no 4.8 2.0 4.8 2.4 6.9 3.1

Structure of house

Wooden house with wooden sash yes 6.4 0.0 3.3 1.3 - 3.7 2.0
no 4.9 2.3 5.3 2.4 7.6 4.0

Wooden house with aluminum sash Yés 4.7 2.4 5.1 2.3 7.0 4.2
no 5.6 0.0 5.1 1.7 7.7 2.0

Reinforced concrete house yes 5.2 0.0 5.5 2.5 8.1 2.1
no 5.0 2.1 4.8 2.2 6.7 4.0

Maternal smoking yes 4.0 0.0 3.9 2.9 6.6 4.2
no 5.2 2.2 5.3 2.1 7.5 3.8

Unventilated heating apparatus yes 4.2 1.7 4.6 2.8 7.2 3.8
no 6.0 2.5 9.9 1.6 7.6 3.8

Residence of 3-5 year yes 0.4 1.6 5.2 4.8 10.47 7.3
no 5.0 2.2 5.1 1.7 6.5 3.1

Mother-completed questionnaire yes 4.3 2.1 4.5 2.9 5.1 1.8
no 5.2 2.0 5.1 2.1 7.5 4.0

by chi square test *: p<0.05 ** : p<0.01

Table 6 Odds ratios and 95% confidence intervals of various factors on the prevalence of asthma

1986 survey
odds ratio (95%CI)

1989 survey

odds ratio (95%CD)

1992 survey

odds ratio (95%CI)

Area urban,rural 2.38 (1.30~4.34)*" 1.88 (1.04~3.39)" 1.63 (1.01~2.64)*
MaleFemale 1.03 (0.73~1.45) 1.10 (0.77~1.58) 0.95 (0.69~1.31)
School age 1.04 (0.94~1.15) 0.99 (0.89~1.10) 0.95 (0.86~1.04)
History of respiratory

diseases before age 2 2.78 (1.83~4.23)"" 2,01 (1.28~3.15)** 2.19 (1.48~3.25)""
History of allergic diseases 8.73 (5.39~14.13)"* 17.36 (4.54~11.95)** 8.85 (5.74~13.66) "
Parental history of allergic diseases  1.03 (0.73~1.47) 1.23 (0.85~1.76) 1.44 (1.03~2.02) "
Breast feeding 1.35 (0.94~1.95) 1.34 (0.92~1.96) 1.26 (0.90~1.75)
Maternal smoking 0.72 (0.34~1.52) 0.76 (0.39~1.49) 0.86 (0.48~1.57)
Reinforced concrete house 0.93 (0.63~1.36) 1.00 (0.68~1.46) 0.97 (0.69~1.37)
Unventilated heating apparatus 0.78 (0.55~1.10) 0.88 (0.61~1.27) 0.99 (0.71~1.38)
Residence of 3-5 yr 0.99 (0.66~1.48) 1.12 (0.74~1.70) 1.71 (1.20~2.43)*
Mother-completed questionnaire 0.82 (0.43~1.58) 0.83 (0.40~1.69) 1.08 (0.51~2.31)

*:p<0.05 *% : p<0.01
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SUMMARY

To evaluate the trends of the prevalence rate
of asthmatic symptoms in children and its re-
lationship to environmental factors, a series of
epidemiological studies were conducted on 11,342
schoolchildren attending 6 primary schools in
Chiba Prefecture, in 1986, 1989, and 1992. Five
schools were located in urban areas and their
school districts were intersected by major trunk
roads, and one school was located in a rural
area.

The prevalence rates of asthma were higher
among boys than among girls, and in urban
areas than in a rural area, throughout the3
studies. The rates tended to increase from 1986
t0 1992, in both urban and rural areas. Multiple
logistic regression analysis revealed that preva-
lence of asthma was significantly associated
with a history of allergic diseases, a history
of severe respiratory diseases before 2 years
of age, and residing in urban areas, in all of
the 3 studies. The adjusted odds ratios for
asthma among children in urban areas, relative
to children in a rural area, were 2.38, 1.88,
and 1.63 in 1986, 1989, and 1992, respectively.
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There is heavier automobile traffic in the
urban areas than in the rural area, yet the
traffic has been increasing in both areas. The
concentrations of nitrogen dioxide and suspended
particulate matter are higher in areas adjacent
to major roads. These findings suggest that air
pollution from automobile exhaust increases
the prevalence rate of asthma in children.
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