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Table 1 Characteristics of study population, Concentration of SO,, and prevalence of subjective symptoms.

Area
All
=141 L H-1 H-2 H-3 "
n=>55 n=9 n=31 n=+46 4
Participation rate (%) 50.4 61.1 75 48.4 40.4
Male (%) 50.4 52.7 88.9 51.6 39.1 0.05
Age (year)
mean = SD 10.7+4.4 10.2+49 11.8%+2.4 10.0x4.2 11.5+4.0 0.38
range 0-18 0-18 8-15 0-16 1-17
Hyper-susceptives (%) 23.4 18.2 44.4 12.9 32.6 0.07
Concentration of SO, during February 2005 to November 2006.
Average (ppm) 0.031 0.019 0.026 0.032 0.045
Rate of SO, 1-hour average exceeding 0.1 ppm 50 9.0 44 6.0 75
(%)
Maximal five-minute average concentration 17.95 4.97 5 40 17.95 559
(ppm)
Prevalence of respiratory symptom (%)
Do you usually have a cough? 16.1 11.1 11.1 20.7 20.0 0.55
]CDhc;SZ?u usually bring up phlegm from your 10.9 93 111 16.7 8.9 0.79
Bﬁfssﬂ?r?;; chest ever sound wheezy or 22.9 12.7 33.3 16.7 37.0* 0.02
After you returned to the island, do you feel increase of the frequency of symptoms below?
“Cough” 15.2 10.0 0.0 14.8 23.9 0.15
“Phlegm” 10.6 9.8 0.0 11.1 13.3 0.69
“Wheezy or whistling when breathing” 6.1 5.9 0.0 3.8 8.7 0.71
“Irritation and/or pain of throat” 16.0 7.8 22.2 11.5 26.7*% 0.07
;irsx(;i,t’ation, runny nose, and/or sniffles of 95.8 16.0 44.4 95.9 39.6 0.15
“Irritation and/or pain of the eyes” 17.4 9.8 22.2 14.8 26.7* 0.17
“Itchy of the skin” 9.1 3.9 0.0 7.4 17.8%* 0.08
“Catching a cold” 14.2 10.0 0.0 13.8 21.7 0.22

Area L: Izu, Kamitsuki and Mimoi districts. Area H-1: Igaya district. Area H-2: Tsubota district. Area H-3: Ako district.

$: p by one-way ANOVA or Chi square test.

*: P<0.05 compared to Area L area by chi aquare test or Fisher’s exact method.
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Table 2 Nine-month changes in pulmonary function in study subjects who participated in both Feb 2006 and Nov 2006

health checkups.

Feb 2006 Nov 2006 Nov 2006-Feb 2006
Hypersusceptives n=14
Age 12.7+3.2 (7-17) 13.7+3.2 (8-18)
Height (cm) 148.8+16.0 (117-171) 151.1+14.9 (121-170) 2.29+2.23*
FVC (L) 2.81+1.06 (1.45-5.13) 2.85+1.05 (1.62-5.03) 0.04+0.18  (—0.27-0.36)
FEV1 (L) 2.31+0.84 (1.32-4.25) 2.30£0.90 (1.47-4.33) —0.01+0.27  (—0.79-0.25)
FEV1% (%) 83.2+8.87* (67.9-96.4) 81.4+13.1% (50.3-93.2) —1.74+8.23 (—26.79-7.64)
PEF (L/s) 5.10+1.61 (2.77-8.27) 5.15+1.97 (2.57-9.12) 0.05+0.88  (—2.14-1.37)
MMF (L/s) 2.45+1.10 (1.23-5.65) 2.45+1.29 (0.74-6.06) 0.00+£0.44 (—1.18-0.50)
MEF75 (L/s) 4.11+£1.43 (2.53-7.96) 4.31+1.71 (1.56-7.86) 0.20+£0.87 (—1.70-1.75)
MEF50 (L/s) 2.83+1.10 (1.51-5.71) 2.89+1.35 (0.84-6.17) 0.06+0.68  (—1.23-1.09)
MEF25 (L/s) 1.44+0.92 (0.50-4.38) 1.34+1.07 (0.40-4.68) -0.10+0.35 (—0.86-0.37)
UFVC (%) 96.0+18.4 (74.3-136.4) 92.1+18.7 (66.1-128.9) -3.9+6.7* (—15.6-8.1)
%FEV1 (%) 90.9+18.3 (57.8-120.0) 85.3+22.4 (47.2-116.7) —5.5+8.3* (—28.3-4.7)
Normosusceptives n =40
Age 11.3£3.0 (5-17) 12.4%+3.0 (6-18)
Height (cm) 147.6+16.1 (117-172) 150.8+15.0 (122-172) 3.20+2.47%*
FvC (L) 2.58+0.72 (1.26-4.19) 2.77+0.81 (1.32-4.74) 0.20+0.25** (—0.29-0.64)
FEV1 (L) 2.28+0.67 (0.98-3.67) 2.45+0.75 (1.07-4.16) 0.19+0.24** (—0.27-0.71)
FEV1% (%) 88.1+6.18 (72.6-100.0) 89.0+£6.14 (76.9-98.0) 0.84+5.12  (—8.68-15.98)
PEF (L/s) 4.75+1.63 (1.68-8.05) 5.18+£1.69 (2.75-9.40) 0.44+0.91** (—1.35-2.42)
MMF (L/s) 2.71£1.02 (0.70-4.86) 3.00+£1.06 (1.43-5.27) 0.29+0.6** (—0.98-1.85)
MEF75 (L/s) 4.45+1.59 (1.33-7.94) 4.75£1.53 (2.74-9.15) 0.31+0.89* (—1.31-2.77)
MEF50 (L/s) $.10+1.17 (1.09-5.93) 3.46+1.26 (1.72-6.73) 0.38+0.71** (—0.99-2.27)
MEF25 (L/s) 1.57+0.66 (0.34-2.89) 1.73+0.76 (0.68-3.35) 0.16+0.49 (—1.39-1.72)
%FVC (%) 93.6+12.2 (72.1-121.5) 92.7+10.3 (74.5-113.5) -0.8+9.3 (—21.7-18.2)
%FEV1 (%) 95.0+13.0 (70.3-126.9) 93.8+11.2 (72.0-115.2) -09+11.3 (—25.1-32.3)

**%: P<0.05, 0.01 by paired t-test
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Nine-month observation of effects of SO, on the respiratory system in
child Miyakejima citizens
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Background Mt. Oyama on Miyakejima Island erupted in June 2000 and all Miyake village citizens were
forced to evacuate the island in the September, due to continuous eruptions and emission of unsafe
amounts of volcanic gas, mainly sulfur dioxide (SO,). Beginning in February 2005, residents
returned to live on the island despite the fact that volcanic gas was still being emitted.

Objective To examine changes in the respiratory systems of included children from February 2006 to
November 2006.

Methods The study population was 141 children who participated in health checkups in November 2006,
including 33 SO, hypersusceptible children who had a current or past history of asthma, obstructive
lung function, current symptoms of whistling and wheezing, and/or deterioration of respiratory
symptoms. Respiratory effects were evaluated by a questionnaire for respiratory symptoms and by
spirometry. SO, was monitored at 7 sampling points within inhabited areas, and the mean SO, con-
centration from February 2005 to November 2006 was 0.031 ppm. The area was categorized into
four areas by average SO, concentration, namely, areas L, H-1, H-2, and H-3, where the average
SO, levels were 0.019, 0.026, 0.032, and 0.045 ppm, respectively.

Results Compared to children in area L, the frequencies of “phlegm” and “irritation of the nose” were
significantly greater in the children in areas H-2 and H-3. %FVC and %FEV1 in hypersusceptible
children were significantly reduced in November 2006 as compared to February 2006 (P=0.047,
0.027), though no reduction observed in normosusceptible children.

Conclusion Respiratory functions in hypersusceptible Miyakejima children may be affected by SO,

exposure, and further follow-up observation is necessary.
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