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SR Fok ol HAEE 2ot 54 W 571 Y d¥S S7HA (Pearce, 2006), 4
BN Fofl, St A4, o8H] B, Y A Ast T2z olojA A A vlES ST
(O’Connell, 2004).

olu] 20d 7p7ke] XPH =9] ITE AFSoIME A AAle] AL £obr] Hr 2 o] A J
of7]of] A= AL AJAFSER §loH, Stern (2006)2 AA] A2 A4 Y AR L SHEAT] of
By 9 dfol AE 2 VEAUAYS RS 8l ok 1g orgenstern 5 (2008), Cesaroni
%S (2008), Heinrich % (2004) 7]& Aol odolol £ nG 7] et dear| s A
Wgol 5= en, Jo (2008)= v712d £ F=7 AR 2A =2HAS AT

AEAE Hold, s dde]l LAEA TR, 454, 4884, 712
3l Basagana 5 (2004)2 A3 AA A $E0] W HAdollA 4 R El o =4ty oy, 4
A FEs, GEAN2 tigt 24, AR, A wEt 9% o
18] Forastiere 5 (2007), Zeka %5 (2006), Bae (2010)+& AASF ojgo] 52
oA FAlol AHE]-AA A H Do g B A JEFS 7 gol werha

T3k Rossi 5 (1993)2 A41e] 7kt Abge th71 293 42 ddo] glen grledEd 7kt
o]4rs A4 (NO2)&} o] 4F518 (SO2)2 M4 ofs)el Fo5tA Aol Itk FHow, D’amato 5
(2002)& AABAANNS] 22 (0a), OIHEFAL (NO2), O4HBHEH (SO2), LAHsRka (CO), FUA
5o 54 vARAC Be w2 DAY 99 S/ AhES Kim (1997)2 1 @
AdFREel AN TENAS PPN Fou, ol PAATS) AGE 57, D2F B4 5
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A (DU 3570, 5 BFFEA 5T, Sl EAY (FAY 86702 AdunE 7
M E AT 4 oe] BABA BYS B4 ART ASHAT 74 BABA YL 4

Z A A 2AAE FEQAFE s o2 1,000 F sk Aol o]ty

ZAFS S-WsE A AT gQeg AR, Y], dfot HlE, =91 HlE, EAISET of
S UGS TAGHT BATA R0e BEN AA BUE, AYRE AVE, £571 28 AIEE
A, AL DA% FA U5E DAL Al 4 A5 (BQIDIE ZASIST 492
82912 S0z, NO2, O3, PMyp, A3 Z]%‘-Xml—r, Q7 Ed 4 SAR B1&F FFEA) HE&S 2AL
S A4 RleRe  Fwrle, A BEHE, A BF 25, A A, A NL5 A o
NAEAIZ 28| AL S z/\b}‘ﬁﬁ‘ﬂ A e 2 X]U*z]‘ﬂz—‘v S.OJ% AP e BAA S o 7
Ao o, Ad WA, £2E, A, ADED D A IRE 24 S0k E5BFE A
7 AATA B, 64 BT AABA AT} 654] o4 o) AABA AL ZATT.
2.3. A5 EA vy

2 Qo)A+ ARE SAS Ver 938 o830l 1,000 % AATA} WAL T3, BAEA
(ANOVA; analysis of variance)= ©|83t0] TA] FREZ FFael7t =X v|A3ATE BAHEA
F EATFE T A8 Bl 57 o2 Ao 8

17} = Aol A&7 A (post-hoc comparison)

ANST BARAL) AFAR PRE AT 2 BBAT BASA G T SR AR At %
%_'o]o]/q Duncan *}HE& ARSI 9174138 FFE4 (hierarchical regression)< 53t ?_1?—%}
O]%:l' BY13 34 A, 71484 a7 AF d A adls FUME B
325 791@"3}04 Ry AHYE o] §3to] HEIEA Qo] FrHEAMYE AujEgton, ey o
12t sk MGE BF ARS Sk AR XIS o &dte] ZF B4 AakEe]
S vty AT A2 ZARRE SYUFE FollA] o]
AFoZ B2 AXHVIF; variance inflation factor) ko] =2 W4

%

2|3t} (Table 2.1).

Table 2.1 Explanation of variables

Variable Names Variable units Variable Explanations
Asthma
Overall As Rate(%)/1 year Number of asthma patient per 1,000
for total population
Number of asthma patient per 1,000
Dependent Infants As Rate(%)/1 year for under 6 years old population
Number of asthma patient per 1,000
Elderly As Rate(%)/1 year for upper 65 years old population
Socio-demographic factors
Infant % Infant rate(less 6 years old)
Elderly % Elderly rate(more 65 years old)
Urban Y% Urbanization rate
Public health factors
Smoking % Current standardized smoking rate
Healthy Level % (100%=Healthy) Subjective awareness of health level
Environmental factors
PM10 /Jg/m,2 PM10 annual average rate
SO2 ppm SO2 annual average rate
NO2 ppm NO2 annual average rate
Independent Cars Per Capita Number of cars per 1 person
Works % Rate of atmospheric emissionsindustry works
Meteorological factors
Temperature c Average of temperature difference days
Fog days days Total fog days
Dust days days Total yellow dust days
Terrain and geographical factors
Topography Mountains or Basin=1,0thers=0 Topography
Seaside Seaside=1, Others=0 Coastal area
River % River rate
Forests % Forests rate

Dam Dam area=1, Others=0 Dam area
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3. 477

X

gl =
SFUAZRYZE AZEIAT A7 (20109)5 2AE AT, 1A o) Al A4S AT
19032, 9-7oF A2 248.487 0|9l om, =l HAL 61.247 o]t A A&
| et fof gk Zpelzt glglon (p=0.006), A2 A TAEAZF AT AT
1,000 F B Ao 48.56™ o] WA dte] hEA] 42.739, FolEA A 44.38H T} [Fo oA =A LA
sttt (p <0.01). <4 AL AE SAFR w2} 723 2fe] 7} gllen (p=0.009), AHS-
4 A FolEAY ZF Q17 1,0007 T Ao 264.82% WAYst] TAEA] 253.99, HIEA]
220.78 LT} - 3HA A &
QA o7k Aol 7k 9glem (p <0.001), AFFEA] A} thEAoA AZF Q17 1,000 3 BFA o=
73.78%, TAEA] 69.497 WAFte] FojEA A 42.35% Wl FoJ5HA A Y sHATh (p <0.01)
(Table 3.1).

o = rg

Table 3.1 The patients with asthma occurrence by size of city

Number of The Prevalence of Asthma (per 1000 person)

Area Classification Overall (>1yr Infants (<6yr Elderlies (>65
Target Area Mean:(tSD ) Mean:(l:SD ) Mean:l:(SD )
A: Inner ofmetropolitan cities 69 43.27+8.54 220.78+60.75 73.78+£26.67
B: Small and medium cities 92 49.174+12.52 253.99+87.78 69.494+25.80
C: Rural areas 86 44.82+14.24 264.82+111.68 42.354+14.46
Total 247 45.47+12.22 248.48+92.20 61.24+26.63
F 5.21%* 4.77** 46.00**
Post-hoc comparison B>A,C A<B,C A,B>C

Note) *: p <0.05, **: p <0.01, Duncan’s method was used for the post-hoccomparison.
3.2. Aol WARA WA B

A% 47 A% F A AA SR AL SAFR W the Aoln Yglov), 49
25%01 AFeHE TR AL FYRAY FU FYAY (FED TYAL, AL FAA S, 57
FYAD, JUUE TUAY, G5 LATYAL, T FAAY), F A} Y FAAY, BA=
SSEA ol A A A D] L gloul, o fol WATR B 9] 25%A A wE 5
A, @ A9 FEAY, A 2 HlgS AARAT 2et =) e Pl
F G Al A9 (4L, 24k, UT, A2, 24l BARA BAle] £ wRlel], 53] 4
BAG FA%, A, AeFRE A ol
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Figure 3.1 Distribution of patients with asthma occurrence by region
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3.3. A AABA WAl U AR HARA A3

A AAZA Dgol] thst YA A FARA A, ZP1 QAT /\}ﬂwﬂ A7} BATHA g Qlo] v
e BHE B ARy og By AEe 9.0%=2 UEIGTE B¥2E= 2319 Azl 37
A, 71758 a3 Ay @ AYEgH g Frketilon, ﬂxﬂmﬂ *pi%‘ L 21.1%Z AR
Hl5te] 12.1%p A= o] P it

2319 ARG 7k 219 FAATE FT Aol glglen, BE20 = A7 A A a9l
ZF 6Mm R ot vlEo] 1% Eod4F AASA YL 1,0008F 1.8 FE Wo| YAsh= Ao
2 yelten fol3t} (1=2.23, p=0.027). 42 29127 SO27} 0.00lppm F71&+= HA3x}

e

= 1,0008% 0.8%o] 49514 2718 Aoz JERGA (1=1.98, p=0. 049) 71748 291 Foll=
FF QAP 1C 0 A A S 1,000

31 ] °
A egA 292 AFPo| At BEA2) Al A7} THA o2 Ao 316}04 1000frm 68“401 TrAd
A F7F (¢=3.40, p=0.001)3}R 1L, Hol Q& A JA| THA k2 A Hof| nlste] HAFA} WY o]
1,000 6.3 o] o 3HA (t=2. 59 p=0.010) o] A= 202 etk fo3 82 5 At
Aog 744 =& 9Jgale Ho) OAt AP B2 o] B om T} 07 6Au|T Jolu]g, A=
B duxh, H AY 71 7] F 029 AT BaA ok
ES T 7R AR A2z o JARYPY SR VIFE 10& A ol IAAS =X+
Avtd oz g oz 2HEHIZTS & 4= AT (Table 3.2).

Table 3.2 The results of hierarchical regression analysis of the asthmatic occurrence in overall patients

Variables Model 1 Model 2
Estimate B t VIF Estimate B t VIF
Intercept 52.03 0.000  3.93**  0.00 52.85 0.000 3.10%*  0.000
Socio-demographic factors
Infant 1.80 0.197 2.25%*  2.03 1.80 0.197 2.23* 2.250
Elderly -0.28 -0.212 -1.37  6.31 -0.16 -0.117 -0.73 7.279
Urban -0.09 -0.214 -1.66 4.42 -0.11 -0.241 -1.76 5.450
Public health factors
Smoking 0.01 0.003 0.04 1.01 -0.19 -0.037 -0.59 1.166
Healthy Level -0.08 -0.086 -1.31 1.14 -0.06 -0.062 -0.86 1.502
Environmental factors
PM10 0.04 0.031 0.46 1.336
SO2 768.95 0.124 1.98% 1.136
NO2 302.02 0.187 1.82 3.046
Cars -6.26 -0.030 -0.36 1.996
Works 0.11 0.079 1.08 1.569
Meteorological factors
Temperature -1.02 -0.175 -2.15%* 1,918
Fog days 0.00 0.005 0.08 1.396
Dust days -0.23 -0.053 -0.73 1.545
Terrain, geographical factors
Topography 6.77 0.240 3.40%* 1.445
Seaside 3.06 0.115 1.47 1.762
River -0.16 -0.052 -0.78 1.270
Forests 0.02 0.032 0.37 2.123
Dam 6.32 0.164 2.59**  1.155
Adjusted RZ 0.0904 0.2108

Note) *: p <0.05, **: p <0.01, B=standardized estimate, VIF: variance inflation factor



684 Mun Nyeon Kim - Won Kee Lee - Jae Yong Park

3.4. Gfol AHBA W) N 9AH DAL 2

ot AATA WO h3 AAH HARA B}, AT AL G LA} HATA 80lo] AN
ol HAx EIE BAS ABRY1) AREL 6% o, B3A, A4sHa 2 AP % A
24 2Qlg 2713 maj2e] AWAL 23.3%2 ABE ] vste] R AWL o] 16.4%p EATH

2Y1lME FAT 2900 gglov], B 20)4E AT ABHA 29 FoIAE FVH ARSE
DAES] 184 w245 BABA UAE LO0T 12 RASA Holgon (=248 p=001)
974 2902 S0, 0.00Ippm F/HSE AAHAE 100099 1230] fol5H] 5748 Ao 1}
EPtTh (=434, p <0.001). At 2L Ao A EAR elel 97 197 ke Zl°—i°ﬂ Hl s
o] 1,000 65.1% 0] S F7} (=447, p <0.001) 33, Wol b= A GA] 234 %L A

oo nl5te] HAIBkA} WA o] 1,000W % 37.9% AE 49317 (t=2.13, p=0.035) To] WA= Ao

2 et £9% 24 3 940 A% 5e GPEL 2 2ok GALAA g,
& €02 o7l & A% 50, B, FUA A44E AAE Wol TR Acdol golgie)
ARG Agzyos AYsgon VIFE B 102 94 oot A4+ #40L Avge

2 dAA o7 AP S & 4 9T} (Table 3.3).

Table 3.3 The results of hierarchical regression analysis of the asthmatic occurrence in infant patients

Variables Model 1 Model 2
Estimate B t VIF Estimate B t VIF
Intercept 275.55 0.000  2.77*  0.00 299.58 0.000 2.40%  0.00
Socio-demographic factors
Infant -7.33 -0.108  -1.22 2.03 -6.42 -0.094 -1.08 2.25
Elderly 0.13 0.013 0.08 6.31 0.70 0.071 0.45 7.28
Urban -0.57 -0.173  -1.32 4.42 -0.77 -0.235  -1.74  5.45
Public health factors
Smoking 3.54 0.095 1.52 1.01 1.68 0.045 0.72 1.17
Healthy Level -0.86 -0.127  -1.91 1.14 -1.19 -0.176  -2.48* 1.50
Environmental factors
PM10 0.08 0.008 0.12 1.34
SO2 12320.00 0.269 4.34*%*  1.14
NO2 616.23 0.052 0.51 3.05
Cars -33.65 -0.022  -0.27  2.00
Works 0.83 0.078 1.07 1.57
Meteorological factors
Temperature -5.16 -0.120 -1.50 1.92
Fog days -0.12 -0.035  -0.51 1.40
Dust days 1.29 0.041 0.57 1.55
Terrain, geographical factors
Topography 65.08 0.311  4.47*%% 1.44
Seaside 8.78 0.044 0.58 1.76
River 0.23 0.010 0.15 1.27
Forests -0.46 -0.107  -1.27  2.12
Dam 37.89 0.133 2.13* 1.15
Adjusted R? 0.0686 0.2327

Note) *: p <0.05, **: p <0.01, S=standardized estimate, VIF: variance inflation factor

3.5. =l A2} wol tizt A 2AEAY A3}
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298 F715 2329 AW HL 64.2% % AR Yol Hlste] P A Ho] 6. 5%p =Skt
Astd 82 FolMe 7P FFHo| B2
1% 5718 29 AA2A DAL 1,000 F 27 o] o aHA A 2= &42& 22 2
=-6.71, p <. 001) 02 ¢o2e A9 HF FA&0] 1% 245 A S+ 1,0008F
(t=-4.23, p <0.001). E3F 6A|n|TE Fofu]Eo] 1% =& 4% 2.83%
3 1 Els gﬁk— © 2 FoletA vebstth (t=2.44, p=0.016).
23 20X AF-AEEA 21} Eﬂfﬂﬁ 83 FollAx= 6A1 T G-fFol v]E, 65A] o4 =2
B&7 X9 A FHF T80 73 AR (p<0.05), &34 29122 NO>7} 0.00lppm
P2 AAZAE 1,000% 0.7% 0] qu}ﬂ] Z718 Ao® A H9 (¢=2.92, p=0.004), A
2)3A 89l Folle AHAAGA Fe7F 28X %2 A Fof| vEte] 1,000 6.5 0] FJ3HA Hol
(t=2.15, p=0.033) T8 sH= 2o E Yetgith Fo3 89 T AFes 7 52 dFHS HA 8
1 654 =11 vl &olglen, Ty o2& 7] T A% NO: %, FAE, 64 vv JFof v
&} A o R ol Tt

—~ oo
—
1o
ro,
-
>
>
o
%
o~
ko
ro
=) ru
I-E

0

iy
=
°©

= 29o] A8H ASAEEE AREFHOIW VIFE BF 108 YA sho} H71AS 2442 2w
Aoz Aoz 34 |t} (Table 3.4).
Table 3.4 The results of hierarchical regression analysis of the asthmatic occurrence in elderly patients
Variables Model 1 Model 2
Estimate B t VIF Estimate B t VIF
Intercept 133.82 0.000  6.99**  0.000 118.08 0.000  4.79**  0.000
Socio-demographic factors
Infant 2.83 0.144 2.44% 2.027 3.23 0.164 2.76%* 2.250
Elderly -1.99 -0.698 -6.71**  6.308 -1.92 -0.674 -6.30** 7.279
Urban -0.07 -0.079 -0.91 4.423 -0.15 -0.158 -1.70 5.450
Public health factors
Smoking -1.89 -0.176  -4.23**  1.012 -2.04 -0.191  -4.45**  1.166
Healthy Level 0.00 0.001 0.02 1.139 0.06 0.031 0.65 1.502
Environmental factors
PM10 0.05 0.016 0.34 1.336
SO2 1043.41 0.079 1.86 1.136
NO2 697.77 0.202 2.92%*%  3.046
Cars -18.11 -0.041 -0.73 1.996
Works 0.17 0.056 1.13 1.569
Meteorological factors
Temperature 0.97 0.078 1.43 1.918
Fog days -0.04 -0.043 -0.92 1.396
Dust days -0.70 -0.077 -1.57 1.545
Terrain, geographical factors
Topography -2.79 -0.046 -0.97 1.445
Seaside 6.47 0.113 2.15% 1.762
River -0.40 -0.060 -1.35 1.270
Forests 0.02 0.017 0.29 2.123
Dam 4.47 0.054 1.27 1.155
Adjusted R? 0.5773 0.6418

Note) *: p <0.05, **: p <0.01, S=standardized estimate, VIF: variance inflation factor

3.6. 4& 4 =9
£ A7Ee A 7ZAXHA 2470 AGE AR IUAFEITHY AFEIAHT ARE ©]
Soto] AAEAE Aol sl 2AbeRIch. aEla A AL EE, AFR, IENFE, 714H, FAA
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(KOSIS) 9] ARE AlF Tof 2|9 etz 8
ol2 ] XA AAFus} o3lE o 4= 9l o]
A2 20109 St & Bt AZEEIA JlH FAEo] AAez HF FA
oz el 2470 A F AAEA B o] A9 25%0 HGohe AP RE EAA Y,
EAAY, 349249, Ho| Y& AG & 7 A go)glen, AA £ AT A8E o] &3 AR
A3 AA FHELS ot FHES FBAFT r=02142 A7 AAAL r=0.125 B} =4
o} AAFA} WAL T A|FE we} Fo 3 X7} llon, AFFEA A} FolEX

12 o2 e

o2 264.827 LA3te] hEA] 220.78% Hrt FolsHAl w90t ol

AHokse] EARAY Gfrots Bt A g2 lo) o] o] Boks Aow 255,

HRlEel 4% BRAor 7S 2o f53 & 4+ ok 281

=Qle] AAEA YL mAFRA wel fol g 2fel7t Aom, AFFRA A3} Al

A AT AT o= 73.78%, TAEA 69.497 ] WAYTRo] Fo]EAH 42.35% Hrt

FolsHAl A ATt FAEA A GFo vt NO2, A Ho] FolFed], NO22| -

MAed =7t AjHths Adela A&she WErt 7] wel ZtaddA, 7], 4 5 4%
A ik B0l =29 7137 oY Aoz §58 5 stk

Zp ko] GEFAAE Fobr 7] fjste] AAA BARA A3, et 2

ol F7HTIL A AEiEt 2dlo] F2 JFAAE 9 Ae FE

Aoz Hol th7] e dEd Tt FA7IEA olFtlAE o= Ax dF

tdoz 3 394 23, A7 AT 292 dfrok gl s,
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Abstract

This study figured out the influential factors of region-based characteristic factors
in our country upon asthmatic occurrence. Research subjects were 2,266,451 people
who were confirmed the diagnosis of asthma (J45~J46) among patients in national
health insurance for the year in 2010. The influence in each of factors upon the asth-
matic occurrence was analyzed through hierarchical regression after comparing differ-
ence in asthmatic occurrence by basic local government. As a result of hierarchical
regression, the whole asthmatic occurrence had significant difference in infants ratio,
SOz, Temperature, basin and dam area. The asthmatic occurrence had significant dif-
ference in subjective awareness of health level, SO3, basin and dam area. A case of
asthmatic occurrence had significant difference in infants ratio, temperature, NO2 and
coastal area. Diverse characteristic factors by region were indicated to have influence
upon the asthmatic occurrence by causing or weakening asthma through mutually com-
plex action. Accordingly, a region-based customized environmental health measure will
need to be arranged that infants and elderly people, who are vulnerable classes, can be

protected and prevented from harmful environment of asthma.

Keywords: Asthma patient, ecological factor, elderly asthma, infants asthma.
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