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Relationship between Asian Dust and Asthma Disease
in Seoul during 2005~2008

Joong—Woo Lee, Ki—Kwang Lee”*

School of Management, Institute Research of Industry Management, Inje University, Gimhae 621-749, Korea
U'School of Business Administration, Dankook University, Yongin 448-701, Korea
(Manuscript received 29 December, 2010; revised 14 January, 2011; accepted 9 February, 2011)

Abstract

This study investigates the relationship between Asian dust and asthma disease in Seoul, using data of Asian dust
occurrences and the number of treatments for asthma between 2005 and 2008. The data include the number of treatments for
asthma on the basic day paired with the average number of treatments for asthma on the compared days. The compared day
is defined by the day of no Asian dust in same month and day of the week as the basic day, when Asian dust occurs. Also, the
basic day is expanded to the day after three days from the day of Asian dust. The paired two sample t-test for the number of
treatments for asthma on the basic day and the compared days revealed that the Asian dust occurrences are correlated with
the asthma disease. The number of treatments for asthma is significantly increased on the one and two days after Asian dust
occurs. On the other hand, there's no significant difference in the number of treatments for asthma between the days of Asian
dust occurrence and the days of no Asian dust, which implies that people usually try not to go out when Asian dust occurs.

Key Words : Asian dust, Asthma disease, Paired two sample t-test, Correlation analysis
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Fig. 1. The monthly cumulative number of Asian dust.
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Fig. 2. The monthly cumulative number of Asian dust
during 4 years (2005~2008).

Slof g Alzta sfglo] BAHORE GOt 2
Q1A TS HATE Ak, L A A
7 A2 Al A -kl 7S 0
Sogshgon, 2 AR AN} Aol 2o
oFe AAANAE prgho] AL 0024 5 49
1% fOl5EolA Wl WANIEL Holat 210
ek 5 gl

AR ARASE olUe] AR 2o
weba] Zol 7k & A e
27122 25 A3} Fig.
AR o BE AR} Gl
9Ick Fig. 304 Bl ufo} 2o
29| ARA%TE 4 A3 71 Tk ) YRe
ARAGTL VY B AS & 5 YUk E, Aol

“"HU



496 o1FF-

FARE AN A3} p-gho] A2l 002 A A 1%
Frolaola ey AAekA et Aolsio
1 I3l

10000
9000
8000 —
7000 —
6000 — —
5000 | — [
4000 1 —1 [
3000 | — [
2000 | —1 [
1000 — —1 [

i

Mon Tue Wed Thu Fri Sat Sun

Fig. 3. The average number of treatments for asthma for
each day of the week during 4 years (2005 ~2008).

olAbe] ATEL 4ol M ] WA
MgRLE] Bl G HAS 1% Fat AN
& XIS 3 9hek. 2, Fig 20141 AL A=}
& A7I%H AT WYNET 2 X717 4}
3PS e oS o 4 Glek 1 uE B
S AL s lile) B YA o
W A7t 7Kk ol g7t
41of Sjet 4217 ohjl A4 aelo] 1 Uele)
A Bsh] R 4 gk ohl e, Bty
v A4 AR B T vl 8
SpREA R SAH 2
42 B oulgls ARE 94 5t ek
W3}, Fig. 39] .41 Ao} o] 2. AT 7]
247} chErhy, A i 2 ] uket
A4 ke siAjstor gk 1 o 8 olek
QA7 SR g Bto] FAPPYAT 1A o
& tjzelate] WABA ARAR0) T HmE B
s 077} PUR Pl ] s
AT ol 2 BRI NS

of w} WA} A4 ARAS 719 ARRAE 1
of A BT 4 Gl WS ARkl o] 2 A

A ol jo] 1851317} g,

o)1
4, At & MABIRE 2F M 24

At AR A GRS B4 )
2005 5B 2008 A7FA o] AP AT} s,
12 Al AP TR 3US 7R A AR 1
BG4S ZAVSEO] Table 12 =315t

Table 1. The number of treatments for asthma from the day
of Asian dust to the three days after

the date of day of the the next two days three
f the d: days
Asian dust  week day after after

20050317 Thu 4825 4466 4060 401
20050407 Thu 9125 7951 6557 465
20050410 Sun 465 10745 6915 6537
20050414 Thu 5873 5703 5342 536
20050415 Fri 5703 5342 536 8674
20050420 Wed 5138 5043 4718 4131
20050421 Thu 5043 4718 4131 377
20050422 Fri 4718 4131 377 6443
20050428 Thu 3354 2866 2001 1828
20050429 Fri 2866 2001 1828 33777
20051106 Sun 861 15577 9427 8654
20051107 Mon 15577 9427 8654 7563
20060311 Sat 6574 379 9827 6534
20060313 Mon 9827 6534 5992 5344
20060328 Tue 3710 3333 2863 2785
20060407 Fri 9353 8476 612 12871
20060408 Sat 8476 612 12871 8258
20060409 Sun 612 12871 8258 7485
20060418 Tue 5427 5154 4893 4401
20060423 Sun 307 6503 4225 3964
20060430 Sun 294 30307 17335 13245
20060501 Mon 30307 17335 13245 12011
20070214 Wed 4545 4448 5138 428
20070306 Tue 7110 6817 5771 6007
20070327 Tue 3608 3339 2977 2682
20070328 Wed 3339 2977 2682 2128
20070331 Sat 2128 1810 29263 14660
20070401 Sun 1810 29263 14660 11942
20070402 Mon 29263 14660 11942 9606
20070508 Tue 6957 6846 6389 5516
20070509 Wed 6846 6389 5516 5033
20070525 Fri 3980 2457 227 4049
20070526 Sat 2457 227 4049 2528
20071229 Sat 6132 435 9185 1555
20080212 Tue 5416 6055 6073 6178
20080302 Sun 390 9483 5573 5860
20080303 Mon 9483 5573 5860 5327
20080316 Sun 434 8059 5303 5540
20080403 Thu 6661 6452 5860 429
20080404 Fri 6452 5860 429 8957
20080530 Fri 5438 5106 820 9146
20080531 Sat 5106 820 9146 5854
Average 6095.0 7060.7  6465.0 6421.6
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Table 2. The paired data: the number of treatments for asthma on the basic day and the average number of treatments for
asthma on the compared days. The basic day(/) means the day after i days from Asian dust occurrence. The
compared days() is the paired data for the basic day(i).

10 the basic  the compared the basic the compared the basic the compared the basic the compared
' day(0) days(0) day(1) days(1) day(2) days(2) day(3) days(3)
1 4825 6729 4466 5934 4060 5029 401 528
2 9125 3717 7951 9995 6915 9572 465 945
3 465 619 10745 7559 536 1050 6537 8381
4 5703 22402 5703 3792 1828 945 536 945
5 5138 5249 5342 3066 9427 9356 8674 12799
6 4718 22402 5043 3354 8654 9372 377 945
7 2866 22402 15577 6956 9827 8385 6443 19154
8 861 459 9427 9687 5992 4971 1828 945
9 15577 7153 379 416 2863 5499 33777 19154
10 6574 6157 6534 5630 612 866 8654 9372
11 9827 8385 3333 6126 12871 17161 7563 8663
12 3710 6590 8476 3984 8258 8711 6534 5630
13 9353 4583 612 583 4893 6715 5344 5577
14 8476 8540 12871 17161 4225 8258 2785 7783
15 612 866 5154 7716 17335 4129 12871 17161
16 5427 13197 6503 8749 13245 4107 8258 9312
17 307 947 30307 8749 5138 6945 7485 7832
18 294 866 17335 5101 5771 3743 4401 4675
19 30307 7464 4448 7371 2977 3999 3964 9593
20 4545 4433 6817 3845 2682 4907 13245 7716
21 7110 5053 3339 5004 29263 7888 12011 4586
22 3608 5053 2977 5122 14660 5535 428 5396
23 3339 4098 1810 379 11942 5410 6007 4357
24 2128 5982 29263 7502 6389 5501 2682 4907
25 1810 405 14660 5535 5516 6084 2128 5982
26 29263 7502 6846 6785 227 363 14660 5206
27 6957 6650 6389 6081 4049 6459 11942 5410
28 6846 6785 2457 4195 9185 10000 9606 4656
29 3980 7137 227 363 6073 5609 5516 6084
30 2457 4195 435 479 5573 5297 5033 2907
31 6132 6789 6055 5480 5860 5722 4049 6459
32 5416 6538 9483 7658 5303 5734 2528 5080
33 390 393 5573 5299 5860 5609 1555 6682
34 9483 7758 8059 7658 429 389 6178 6094
35 434 380 6452 6027 820 379 5860 5722
36 6661 6225 5860 5609 9146 7769 5327 5580
37 6452 6194 5106 5604 5540 5829
38 5438 6509 820 379 429 389
39 5106 5604 8957 8407
40 9146 7769
41 5854 5131
AVR 6197.9 6472.0 7443.0 5550.8 6900.1 5763.0 64717.5 6579.0
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Table 3. Result of the paired two sample t-tests for four
basic days

the basic
day(3)

40

the basic
day(2)

the basic
day(1)

37

the basic
day(0)

38

degrees of
freedom

t-test statistic  0.225
0412

35

2.022
0.025"

-1.364
0.091"

0.144

p-value 0.443

! p<.05, - p<10
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