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Effects of sulfur dioxide on fractional exhaled nitric oxide concentration in
the child residents of Miyakejima island
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We aimed to investigate the relationship between sulfur dioxide (S02)

exposure and fractional exhaled nitric oxide (FeNO) concentration among children who received health

checkups from 2008 to 2014. The subjects were 83 and 31 second-year junior high school students
aged 13-14 years who resided on Miyakejima island and an SO02-free reference island, respectively.
Among the Miyakejima students, geometric mean (GM) FeNO concentrations measured at each health
checkup from 2008 to 2014 were 28.2, 18.2, 23.6, 35.5, 36.9, 28.1, and 32.1 ppb. The GM FeNO
concentration among the students from the reference island was 27.7 ppb in 2017. There was no clear
significant difference in GM of FeNO concentration between Miyakejima and control students, when the
average concentration of S02 over a period of 3 months was 22 ppb or less.



(FeNO: Fractional nitric oxide concentration in exhaled breath)
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Table 1. Characteristics of the study population and concentration of 8O;.
. .. Control
Miyakejima Island Island
2008 2009 2010 2011 2012 2013 2014
Gender  (male/female), n 9/5 9/2 4/7 43 9/4 5/8 8/6 2477
Height (cm) 160.5 166.5 159.4 162.3 161.5 158.5 161.1 158.7
Hypersusceptibility 6 1 2 1 2 1 4 6
Concentration of SO,"
Last twelve months
Mean (ppb) 17.59 17.56 9.55 7.34 8.35 419 4.97 *
#
Frequency =0.1 ppm
in hourly 3.94 4.90 2.55 2.12 2.78 1.23 1.27
measurements (%)
Last three months
Mean (ppb) 222 20.6 8.92 10.5 10.7 438 8.01
Concentration of SPM <13 *
Concentration of NO, - *
Difference in mean
. . . -5, -0. X -2, 1.6
temperature (* C) 0 0.5 0.1 5.7 0.9 2.6 2.9
Mean air pressure change 15 05 03 11 6.6 76 23 08

(bPa)

#5-min average concentration of SO,. We calculated the total average value of the six monitoring stations.
* under the standard. There is no monitoring site in Control Island. From the Southwest Islands area and Okinawan data, we estimated that
S0;, SPM and NO, were lower than JEStd in Control Island.



Table.2 Geometric mean and Geometric standard deviation of FeNO among control and each health check-up.

Miyakej
ma
control S“Ijriiﬂts 2008 2009 2010 2011 2012 2013 2014
2008to
2014
n 31 83 14 11 11 7 13 13 14

GM (ppb) 27.7 28.3 28.2 18.2 236 355 36.9 28.1 321

GSD (ppb) 3.06 2.28 2.46 2.58 1.79 2.24 2.08 2.48 2.28
Female

GM 25.51 23.12 2430 30.74 2042 22,68 31.34 19.74 23.88

GSD 2.90 2.15 2.87 2.76 1.97 1.96 248 1.98 2.59
Male

GM 28.35 32.46 3063 1624 3043 4961 3975 49.59 37.83

GSD 3.18 2.33 2.36 2.60 131 2.24 1.99 2.72 2.12
Hypersusceptibility

GM 65.50 49.84 56.65 72 41.69 17 54.77 93 43.81

GSD 2.95 1.88 1.59 - 2.47 - 3.03 - 1.92
Non-Hypersusceptibility

GM 22.51 24.41 16.71 1590 20.81 40.10 34.39 2546 28.34

GSD 2.84 2.25 2.20 2.41 1.60 2.25 2.00 2.39 241
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