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ABSTRACT

To evaluate the effect of air pollution on respiratory health in children, we conducted a longitudinal study in which
children were asked to record their daily levels of Peak Expiratory Flow Rate(PEFR) using potable peak flow
meter(mini-Wright) for 4 weeks. The relationship between daily PEFR and ambient air particle levels was analyzed
using a mixed linear regression models including gender, age in year, weight, the presence of respiratory symptoms,
and relative humidity as an extraneous variable. The daily mean concentrations of PM,, and PM, s over the study
period were 64.9 ug/m*® and 46.1 pg/m?, respectively. The range of daily measured PEFR in this study was
182~481 I/min. Daily mean PEFR was regressed with the 24-hour average PM;q(or PM,5) levels, weather infor-
mation such as air temperature and relative humidity, and individual characteristics including sex, weight, and res-
piratory symptoms. The analysis showed that the increase of air particle concentrations was negatively associated
with the variability in PEFR. We estimated that the IQR increment of PM,y or PM, 5 were associated with 1.5 [/min
(95% Confidence intervals -3.1, 0.1) and 0.8 /min(95% CT -1.8, 0.1) decline in PEFR. Even though this study
showed negative findings on the relationship between respiratory function and air particles, it was worth noting that
the findings must be interpreted cautiously because exposure measurement based on monitoring of ambient air likely
resulted in misclassification of true exposure levels and this was the first Korean study that PM, s measurement was

applied as an index of air quality.
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Table 1. General characteristics of participants

Gender
Variables  Grade -
Boys Girls
3 34 (40.0%) 22 (37.3%)
No. of
biect 6 51 (60.0%) 37 (62.7%)
SUDIECES T Toml 85 (100.0%) 59 (100.0%)
Age 3 8 8
(years) 6 11 11
3 131.1£5.38 128.7+£5.26
Height (121.2~142.1) (118.2~138.4)
(cm) 6 147.7 £7.30 147.8 + 6.56
(133.1~169.4) (134.4~160.5)
3 31.2x5.51 287725
Weight ) (23.0~47.0) (20.0~48.0)
kg) 6 423 +8.67 44.6 + 10.42
(27.0~68.0) (30.0~76.0)

Note) Values are mean + S.D.(Min.~Max.).

& Table 13} zEom, shad = 38hdo] 56 (4-34
™, o1-229), 68hdo] 88 (F-511, o3-379)01Uch
38hd sHAle] ASole AAI AE mTF JEY
(13L.1em, 31.2kg)el 5MA8(128.7 cm, 28.7kg) Er}h
=4 veigod, e3hd s Ao dea
(1477 cm, 42.3kg)pell 18] &J&A4(147.8 cm, 44.6kg)
AN A AT =F A4 Vehdt)

2. PEFR &XZ 1}

PEFR &322, H4 182 /minIA] ] 481 Jmin
A9 HES JEPNtH(Table 2). A8 == 38hd
63PATA B JEkio] ojgkAle] nis)] EA vl
H, ZAANDAEZE QA0 =4¥ PEFR Zto] B9

Table 2. Daily measured PEFR of participants

(Unit : I/min)
Gender
Variables Grade -
Boys Girls

3 284 £4729 264 +40.29

PEFR (187~425) (200~347)
(Morning) 6 387+42.35 356+3743
(274~475) (267~441)

3 291 £44.01 265+ 39.21

PEFR (188~414) (204~332)
(Noon) 6 398 +41.53 367 £35.65
(299~481) (271~455)

3 287 £48.97 270+51.08

PEER (182~449) (198~403)
(Evening) 6 395+41.89 364 +3959
(277~480) (275~460)

Note) Values are mean + S.D.(Min.~Max.).
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Table 3. Meteorological conditions and air particle concentrations during PEFR measurement days

Variables Mean S.D. Min 25th 50th 75th Max
Meteorological variables
Air temperature (°C) 22.3 2.4 16.3 213 22.7 24.1 26.0
Relative humidity (%) 60.6 14.6 234 524 61.9 71.5 86.0
Air pollutants
PM;, (ug/m®) 64.9 320 14.3 46.6 56.0 96.7 154.0
PM, ;5 (pg/m?) 46.1 225 9.5 32.1 45.1 552 96.4
180 120
150 -8—PM10 y = 0.453 +16.630
E 140 -O-PM2.5 100 | R?=0.416 (p=0.0003) Py
S ?
S 100
g 80
2 60 f\l
é 40 /
20
0
PN I O SN 0 0 4 @ & 100 10 140 10 180
Date PM10 (ug/ m*)

Fig. 1. Daily variation of PM,; and PM,;.
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Fig. 2. Correlation coefficients between PM;, and PM, 5

Table 4. Correlation coefficients among fine particles and
meteorological factors

Air Relative
PMio PM:s temperature humidity
PM,, 1.00000
(ng/m’) 0.0)
PM,s  0.64505  1.00000
(ug/m’)  (0.0003)"  (0.0)
. A“m 023494 041573 1.00000
em‘(’fg)‘ ¢ (02382 (00310 (0.0
Relative 001633 -0.05165 -0.70171 1.00000
humidity (%) (0.9356) (0.7981) (0.0001)"  (0.0)

*p<0.05, “p<0.01.

71ER Q13 FEHELE A9Slals PM et PM,s
2] %‘—E@:@W%"«% A UEReH oled A
A5 2 %N g Ardaets dX|sHArt

PM,t PM, 9kl 342 Fig. 290 291, PM,,
FE7F Lpugm*E371e o PM,s 555 045 pg/m’

o 1

-
pu

s
MR SEs) 71 daslstel AN S B Ak

Table 49} 7t} 7]&3 Aigwr} 89
AS VeRARILL, 713 PM,s Bt e gkt
FHAE YErith

@ g B

T

4. D|MBiX|2} PEFRS| ZA|H MM 24
AR} 28 SIS e E, PEFR PMy,

Korean Journal of Environmental Health, Vol. 33(5)



PR 7E ZAEA]

Table 5. Estimates of the regression coefficients for predicting
PEFR by individual characteristics using a mixed
model

PEFR = + By(Gender) + B,(Age) + Pi(Height) +

B«(Symptom)”
leed. etfect Estimate S.E. p-Value
variable

Bo -192.971 48.962 0.0001
B -23.759 6.620 0.0003
B, 17.386 3.627 0.0001
Bs 2.639 0.520 0.0001
Bs —-6.281 1.470 0.0001

% Gender(boys=0, girls=1), *: Symptom(no=0, yes=1).

9 PM,; E7re] A
J% ANLJACIE, A5, A gL
2, Q2 BF1UYFD DAL Aol HE

oqsugo] HMIRTE PEFRO] 23.8 Umin & Ao=
e, d®o] 14 &7} Al 17.4 Ymin, 4% 1em
F7} Al 26 Imin®] PEFRe] #XE Aoz Jehto
H, 3571540 & 7S PEFRO] 63 /min FoiA]

EHHARHE o]83le] PEFRY 9 & 5 9

Table 6. Estimates of the regression coefficients for PM,, and
PM, ;s using a mixed model

PEFR = B¢ + B,(Gender)* + B,(Age) + Bs(Height) +
Ba(Symptom)® + Bs(Air Pollutant) + Pe(Relative Huomidity)
Fixed effect

variable Estimate S.E. p-Value
Bo -185.697 49.070 0.0002
B, 23742 6.623 0.0003
B, 17.385 3.628 0.0001
Bs 2.640 0.520 0.0001
B, ~6.302 1.469 0.0001
Bs (PM,0) ~0.030 0.016 0.0576
Bs —0.085 0.038 0.0269
Bo -186.941 49.032 0.0002
B, 23727 6.620 0.0003
B, 17.390 3.627 0.0001
B, 2.639 0.520 0.0001
B. ~6.320 1.469 0.0001
Bs (PM,5) ~0.035 0.021 0.0899
Be -0.070 0.036 0.0529

* Gender(boys=0, girls=1), ™ Symptom(no=0, yes=1), IQR
of PM10:50.1 ng/m’, IQR of PM2.5:23.1 ng/m®
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