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Abstract :

Background : Great public concern about health effects of dioxins emitted from municipal solid waste (MSW) incinerators
has increased in Japan. This paper reports a part of the results of the NIPH epidemiological study conducted during 1999-
2001 which investigated the association of adverse reproductive outcomes with maternal residential proximity to MSW
incinerators.

Methods : The association of adverse reproductive outcomes with mothers living within 10km from 63 MSW incinerators
with high dioxin emission levels (above 80ng international toxic equivalents TEQ/m 3) in Japan was examined. Numbers
of observed cases were compared with expected numbers calculated from national rates adjusted regionally.
Observed/expected ratios were tested for decline in risk or peak-decline in risk with distance up to 10km.
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Results : 225,215 live births, 3,387 foetal deaths and 835 infant deaths were confirmed in the study area within 10km from 63
MSW incinerators in 1997-1998. None of the reproductive outcomes studied here showed statistically significant excess
within 2km from MSW incinerators. However, a statistically significant peak-decline in risk with distance from MSW
incinerators up to 10km was found for infant deaths (p=0.023) and infant deaths with all congenital malformations
combined (p=0.047) , where a "peak" is detected around 1-2km.

Conclusion : The NIPH epidemiological study shows a peak-decline in risk with distance from MSW incinerators for infant
deaths and infant deaths with all congenital malformations combined. However, due to the lack of detailed exposure
information to dioxins around MSW incinerators, the observed trend in risk should be interpreted cautiously and there is a
need for further investigation to accumulate good evidence regarding the reproductive health effects of waste incinerator

exposure.

Keywords : birthweight, infant deaths, foetal death, congenital malformation, sex ratio
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Figure 1 Selected 63 municipal solid waste incinerator sites in Japan. Included in the

box are Amami-Okinawa region consisting of several islands.
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Figure 2 Association of dioxin levels in soil samples and the distance from the

incinerators from four selected MSW incinerators (A, B, C and D) .
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Table 1 : Reproductive outcomes near 63 MSW incinerators in Japan:Observed(O) and expected(E) numbers of cases,
observed/expected(O/E) ratios, and 95% confidence intervals(CI), for all MSW incinerators combined, by distance of
residence from MSW incinerator, 1997-1998.

distance from MSW incinerator (km)

0-2 0-10
Reproductive outcomes (6] E O/E 95%CI O E O/E O/E
Female Live births 5516 55925 0.99 0.96-1.01 110,044  109,372.6 1.01 1.00-1.01
Low birthweight 928 921.2 1.01 0.94-1.07 18,167 18,257.3 1.00 0.98-1.01
Very low birthweight 72 735 0.98 0.77-1.23 1,394 1414.1 0.99 0.94-1.04
Infant deaths 50 38.6 1.30 0.96-1.71 835 833.0 1.00 0.94-1.07
Infant deaths with 19 14.1 1.34 0.81-2.10 310 291.8 1.06 0.95-1.19
congenital malformations
Neonatal deaths 25 21.1 1.18 0.77-1.75 471 4575 1.03 0.94-1.13
Neonatal deaths with 11 8.6 1.28 0.64-2.29 186 176.3 1.06 091-1.22
congenital malformations
Early neonatal deaths 19 149 1.28 0.77-1.99 314 306.1 1.03 0.92-1.15
Early neonatal deaths with 6 53 1.13 0.42-2.46 121 107.8 112 0.93-1.34
congenital malformations
Spontaneous foetal deaths 157 157.3 1.00 0.85-1.17 3.380 3.362.6 1.01 0.97-1.04
Spontaneous foetal deaths with 13 8.71.49 0.79-2.54 202 196.2 1.03 0.89-1.18

congenital malformations

Table 2 Results of Tango's conditional extended score tests for the MSW incinerators combined, by reproductive outcome

Reproductive outcomes Number of Tango's conditional
study areas p-value
combined* declinep-value

peak-decline

Female live births 63 0.880 0.948
Low birthweight (<2500g) 63 0.836 0911
Very Low birthweight (<1500g) 56 0.551 0.746
Infant deaths 47 0.122 0.023
Infant deaths due to congenital malformations 42 0.138 0.047
Neonatal deaths 40 0.363 0.199
Neonatal deaths due to congenital malformations 35 0.245 0.204
Early neonatal deaths 38 0.488 0.308
Early neonatal deaths due to congenital malformations 31 0.505 0518
Spontaneous foetal deaths 61 0.941 0.897
Spontaneous foetal deaths due to congenital malformations 35 0.449 0.502

* Number of combined study areas with non-zero observed cases : Oi> 0

M (ABCD) ZhTholiigsh HiAi i X TOMfEEL AU TW L HEEREA R SNz 4 R0 Bl 7 — 2 123 L
544 % YHiRE (PCDD+PCDF pg-TEQ/g) & DBk T, MixMAEZZRLZHIEETVICED, BEiZhb 5T
21 (1) ~ @) TR L7z, Eofidk b BIgREESR I S 70 PR R R O Sl 2 & 2 HEET A & b= -1.90%
TAYTHY, FHHEASEENSIZON, REDSDTH%D5H L14 (Al p=0.05) &, (ZITA &% HEEREEMIN 2R L7z,
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