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ABSTRACT

Objectives: This study aims to identify the influential factors on the pulmonary function of targeted general
residents in the areas surrounding Gwangyang Steel Mill.

Methods: An PFT (Pulmonary Function Test) was conducted from May 2007 to November 2007 on 974 target
residents (438 male, 536 female), including an exposed group (674 people) who resided within a radius of 5 km
from Gwangyang Steel Mill in Gwangyang-si, Jeollanam-do and a control group (300 people) who resided
outside a radius of 15 km. A survey related to personal characteristics, life habits, respiratory diseases and
allergic symptoms, medical histories and living environments of the residents was also conducted to identify
influential factors on pulmonary function.

Results: As %FEV, and %FVC of the exposed group are 99.17% and 96.98%, respectively, and those of the
control group are 105.47% and 101.91%, respectively, with the PFT values of the exposed group being lower
than those of the control group (p<0.001), it turns out that the pollution in the industrial complex is likely to
trigger a reduction in the pulmonary function of local residents. The odds ratio analysis result for asthma
diagnosis history indicates that the odds ratios tend to be higher among surveyed residents who are living near
above-average traffic volumes and are using beds, where it is statistically meaningful that especially the odds
ratios are higher if the residences are closer to roads (p<0.01, CI=1.12-4.52). The factors that affect the FEV1
are identified as smoking, passive smoking, asthma diagnosis history, nasal congestion symptoms and allergic
eye disease (R*=0.154, p<0.001). The factors that affect the FVC are identified as smoking, passive smoking,
asthma diagnosis history and allergic coryza (R*=0.158, p<0.001). In addition, the analysis result for the
relevance of air pollution levels to pulmonary function (FEV,, FVC) shows that FEV1 and FVC tend to decrease
as the concentration of O; increases.

Conclusions: We believe that this study may provide preliminary data for the development of preventive
measures for health effects on the residents and environmental health control measures for environmental
pollution in the industrial complex area.
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1. P4 Y MEZAL

¥ AFE 2007 SERE 20079 119704 Ak
U s3oRA] 39k A A A WbE 5 km o]ulo) Q1S
EE(674%) F W 15km o] Holxl vl
(300%) AGFH 97488 AR 438, oA}
536)22 # 7% HARE AAEI L, SA #H7)s
FEFRRIS Totsr]| flate] AFHIES] JQAEA,
A5, 35714 A% 2 dHEr] 394, 29
g, A543 A€ AERAE A8 A
AT 9 A8 dolA et AEAE ARE-3h

ATk

2. H7|s #HA g

B Ao A A3 5 7)% AA171E Schiller(sp-
1, Swiss)o| ATt #7715 AARE ARl I3 Aol
F23) A4 2 ARl del s s, At
A7E AEE Bl § SAssie)

FEV1/FVC%

>70%
(if age > 60, > 60‘@

FVC (% Pred)

80~ :normal
60~79: mild restrictive pattem

<70%
<60% if age > 60)

FVC (% Pred)

51~59: moderate restrictive pattern > 80% <80%
~50: severe restrictive pattern

FEV1(% Pred)

Combined pattern or
Pure obstructive pattern
100~ : normal . Please request lung volume
80~99: borderline obstructive pattern  for proper interpretation.
60~79: mild obstructive pattern
41~59: moderate obstructive pattern

~40: severe obstructive pattern

Positive bronchodilator response = FVCor FEV1 : Increased =< 12% & 200m|

Fig. 1. Pulmonary function test standards.
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B Aol o] 8 #HYls AEe =84 WIS
(FVO)#+ 127 =84 S7]3K(FEV)), 1Z2&(FEV/
FVO)E =43l ©]g3len, FEV,, FVCS g
=19 H75S 7122 A, &5, 44, 998
B3l AAJE Ao wjg} o ZX] [Percent-predicted
value for forced expiratory volume in the one
second, FEV, predictive value(%)]Z H3s} T} 10
H7s 34 AR 7% Fig. 13 2t

3. H7|s Oof&xt &A

HEF SAH A A el ol gHe ARER
FVCE Ag 27] Aole] AE=, FEV, 34
$b7] Aofe] AREE AL vk 22y FVCe
715 Ao Agolw #ad 4 JOeEZ FVC 3
A RS &7 SEiA Y& (FEV/FVO)E =
sof Hoi(Table 1).

24 2 $H(Obstruction Lung Disease, OLD)Z
3715 W o 71=A o] AsiA]7] s Rk
= Fefjoln, dxgo] <0.700]w ¥, A%, AH
S %2 923% 127 =84 3 928
(%FEV))0] <80%%1 %5 2" =, dx8&]
2ol HlaLste] #stelo] Sl 739 A 715
NE BHSkAL 71 HA, wAEAE 73R,
#H7|Fo] o7 &3t

Aetd T2 3 (Restrictive Lung Disease, RLD)®]
& 3715 Hol B9 "R o S Fw9] B
A T jle AdEleld, dxgo] 20.70 ool
JIE, dRE 7I2E o3 =84 HE
3}, FVC%)°] <80%2! 7A-$-2 w3t}
el Fggo] AstEo] U=
A 71 l= SR, AdRS, d &,

F, 3595 A o] a)d] et

o AN

© 2 oy
I

L nqo
[

o
A
2 9

Table 1. Definitions of lung disease

Pattern FEV, FVC FEV,/FVC
(% predicted) (% predicted) ratio
Normal >80% NA <0.70
Normal NA 280% 20.70
Restricted NA <80% =0.70
Obstructed <80% NA <0.70

FEV,; forced expired volume in 1 second, FVC; forced vital
capacity, NA; not applicable.
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ATUE AYe] FRES AU SHAE U,
=Ewd v, A%l wEl Table 20 VERIT
%FEV, % %FEV/FVCS A7} 717) 99.35%,
80.87%, 127} ZF2} 102.55%, 81.59%% %FEV,&
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Table 2. Pulmonary function level according to variables

. %FEV, %FVC %FEV,/FVC
Variables N(974)
Mean%S.D.
No. of subject
Male 438 99.35+21.15 99.64£19.29 80.87+9.10
Femlale 536 102.551£24.91 97.56+19.52 81.59+9.35
p-value 0.030™ 0.097 0.225
Exposure 674 99.17+£22.29 96.98118.86 80.97+9.59
Non-exposure 300 105.47+25.05 101.91+20.26 81.41+8.48
p-value 0.000™" 0.000™" 0.114
Age Group
>9 18 98.50+12.01 102.72£12.76 86.59+7.97
10~19 325 90.65+16.02 98.09+17.05 84.24+8.03
20~39 70 100.68£19.52 96.48+19.01 83.37+£8.40
40~59 308 107.56+20.71 100.25+£17.03 81.06+7.45
60< 253 107.02430.16 97.14124.74 76.77£10.11
Average 41
p-value 0.000™" 0.242 0.000™"
Smoking
No 684 101.16£22.00 99.18120.04 79.17£9.19
Yes 150 100.98+24.21 98.30+£19.91 81.41+9.35
p-value 0.933 0.625 0.008"
Passive smoking
No 356 105.48+25.26 99.42+20.25 80.39+£9.97
Yes 426 97.25+22.44 98.53+£19.88 81.77+8.86
p-value 0.933 0.625 0.008™
**: p<0.01, ***; p<0.001, S.D.: Standard Deviation, No.: Number
B, A AN SAe) AR REel mp ol P2 £ JOuE PO 44 1 U
£ 715 Z9A% UFEV,S %] WerE A go] ghshs 0% Hol 93] F7} B4F o
F(p<0.001), %FVCE 04 olstelA 7Vd Hem  H4 B7] Bl A7 BsAel Bk
%FEV/FVCE 80| 7} &= felspl 44 9w H7)%s FEAE FA2e] %FEV S}

3 THp<0.001). ©]A AFNA Murray 52 4
o] Z7igtel wet Heo] ¥do] RSl 7|Ee] 3
7Vehe ¢ FEEHA ®sht vepdtia B sked
©1,'" Hong A% o] Stk wet 2+ 4719 7]
A dulsde] vt vl Hel H7lse] 2
27F dojdthal stk B8, Goldman 59 A
TFAME Yel7t E45 FEV,9F FVC 3 743t
= Aog RIS Juh B A E dAEo]
VTS Ae 12 w9t =84 S7|FHFEV)
2 3L FVCH dxgo] skt FVCe A
A 37 Aol Axo|AT FVCE 7= #He 43

1N ot
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%FVC7} ZFz} 100.98, 98.302-2 H]&2] %FEV,
(101.16)7 %FVC(99.18)°] S XK} Shgtor) &
AZOE F2)3l Aol Holx it %8S F
Aol 79.17%, HlEATe] 81.41%2 FAwo] W
kom, BAHCRE o3 ApolE HATHp<0.01).
Gan 5& :Q‘_O:]o] FEVJ 71—/\g, #AHo] ¢ ou:] al
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Table 3. The odds ratio of asthma diagnosis history according to Residential environment

Variables ;j&e;fs AStﬁ;jﬁ%g’“ OR. 95% C.I.
Distance from road

>100 m 571 30(5.3)

<100 m 166 21(12.7) 237" 1.12-4.52
Traffic amount before house

<Average 583 42(7.2)

> Average 98 9(9.2) 1.25 0.72-3.08
Bed use

No 467 31(6.6)

Yes 452 37(8.2) 1.06 0.56-2.01
Breeding Pets at home

No 428 36(8.4)

Yes 490 33(6.7) 0.92 0.48-1.74
No. of Family member

>4 603 50(8.3)

<4 196 11(5.6) 0.84 0.43-2.02

**: p<0.01, Wald test, No.: Number.
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Table 4. The odds ratio of pulmonary function according to respiratory and Allergic symptoms

Variables ;j;egtfs Abn‘;u”iiliofl“tﬂ;‘;“a‘y OR. 95% C.I.

Asthma diagnosis history

No 852 116(13.6)

Yes 69 15(21.7) 1.91" 1.11-3.30
Wheezing

No 715 101(14.1)

Yes 136 24(17.6) 1.82 0.86-3.85
Exercising wheezing

No 768 102(13.3)

Yes 97 14(14.4) 1.65 0.82-3.05
Nasal congestion

No 818 104(12.7)

Yes 115 18(14.8) 239" 1.65-4.08
Allergic eye disease

No 643 85(13.2)

Yes 273 40(14.7) 1.64 0.81-3.03
Allergic rhinitis

No 628 89(14.2)

Yes 265 42(15.8) 1.50 0.78-2.90
Atopy dermatitis

No 766 111(14.4)

Yes 114 15(13.2) 0.93 0.53-1.64

#% p<0.01, Wald test.
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Table 5. Multiple linear regression by related variables of pulmonary function

DV v B S.E P R? Adj R? F-value
Smoking® -0.539 0.082 0.000 0.087 0.154 24.023°
Passive smoking® -0.315 0.063 0.000 0.129
FEV1 Asthma diagnosis history® -0.380 0.111 0.002 0.142
Nasal congestion® -0.263 0.092 0.003 0.154
Allergic eye disease® -0.151 0.066 0.023 0.161
Smoking® -0.751 0.095 0.000 0.114 0.158 30.649"
FVC Passive smoking® -0.359 0.073 0.000 0.148
Asthma diagnosis history® -0.338 0.129 0.009 0.155
Allergic rhinitis® -0.248 0.096 0.010 0.164

DV, dependent variable: 1V, independent variable: SE, standard error, *: p<0.001 by F-test.

*Smoking, Passive-smoking: 0=No, 1=Yes,
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1) tdAG e d7|eFdEd 24

20064 19~2007d 29701 A7 g Aele] 2}
FERALCEIA G -F5, "HF, %, FA3=) &
BE o] &3l 7] LYEE H4I5ke] Table 601

eEpRgiT

XI
==

Re] 3¢ A4 T 5F7] Aol 9 wke-g B SO,, O;, NO,, CO, PM,®] B 5= 27} 10.77
d F o= AL gu|dit). Choi 52 A9l A4 ppb, 28.39 ppb, 17.58 ppb, 6.01 ppm, 44.72 ug/m’
BN @A FAL SAG B FAYel Ye = 2gso] BE t1BR/ER oSk,
Table 6. Air pollution concentration in Gwangyang (Jan. 2006-Feb. 2007)

Air pollutant Environmental standard Mean£S.D. GM.

SO, (ppb) 50 (ppb/24 h) 10.7744.73 9.78

O; (ppb) 60 (ppb/8 h) 28.39£8.58 27.05

NO; (ppb) 60 (ppb/24 h) 17.5845.27 16.71

CO (ppm) 9 (ppm/8 h) 6.01+2.49 5.43

PM,, (ug/m’) 100 (ug/m’/24 h) 44.72+13.46 42.74

GM.: Geometric Mean, S.D.: Standard Deviation.
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Table 7. Estimates of the regression coefficients for Air pollutants using a mixed model by FEV,, FVC

FEV, FvC
FEV,, FVC = B,+ B, Gender + 3, Age + [3; Height + 3, Asthma + 35 Smoking + 35 Passive smoking + 35 Air pollutant
variable B SE t B SE t
By 345 2.29 -1.44 -8.60 1.01 -8.44™"
B 0.05 0.20 0.55 -0.18 0.09 -2.03
B, -0.35 0.01 -4.23" -0.01 0.002 -3.34"
B, 038 0.01 3.24" 0.08 0.01 1321
By -0.19 0.33 -1.65 -0.29 0.14 -2.01°
Bs 0.38 0.01 3.24™ 0.08 0.01 1321
Bs -0.19 0.33 -1.65 -0.29 0.14 2.01°
B+(SOy) -0.14 0.14 -0.24 -0.16 0.06 -1.19
Bo -3.36 241 -1.40 -6.40 1.87 341
B, 0.08 0.21 0.57 -0.14 0.15 -2.02
B, -0.45 0.05 -4.26™ -0.23 0.003 -3.99"
Bs 0.04 0.01 3.14™ 0.52 0.01 6.59™
By -0.18 0.33 -1.77 -0.07 0.22 -1.57
Bs -0.01 0.001 1487 -0.01 0.002 -5.46""
Bs -0.04 0.003 14.07" -0.04 0.006 -6.41"
B:(05) -0.23 0.039 -5.91™ -0.26 0.10 -2.60"
Bo -2.08 2.39 -1.17 -8.99 1.02 -8.83"
B, 0.05 0.20 0.40 -0.18 0.09 -1.93
B, -0.44 0.01 4277 -0.01 0.002 -3.09"
Bs 0.41 0.01 3.10™ 0.08 0.01 13.89"
By -0.16 0.33 -1.63 -0.30 0.14 -2.09
Bs -4.89 0.48 10.19™ -4.171 0.33 12.51™
Bs 032 0.05 7.05™" -0.20 0.04 549"
+(NO,) -0.02 0.01 -0.22 -0.02 0.01 -0.27
Bo -3.32 2.36 -1.41 -5.54 1.89 -2.94"
B 0.05 0.20 0.41 -0.37 0.15 245"
B, -0.45 0.01 -4.29™ -0.25 0.003 -4.35™
Bs 0.44 0.01 3.33" 0.50 0.01 632™
By -0.17 0.32 -1.69 -0.08 0.22 -1.69
Bs -3.57 0.25 -8.61° -3.41 0.89 -3.80"
Bs -0.23 0.039 -5.91™ -0.26 0.10 -2.60™
BACO) -0.15 0.03 -1.44 -0.13 0.02 -1.44
Bo -3.37 2.40 -1.40 -8.88 1.03 -8.66""
B, 0.12 0.20 0.61 0.19 0.09 205"
B, -0.45 0.01 417 -0.12 0.002 -2.99™
Bs 0.43 0.01 3.19™ 0.65 0.01 1021
B, 0.18 0.32 -1.82 -0.08 0.14 207"
Bs -4.89 0.48 10.19™ -4.171 0.33 1251
Bs -0.32 0.05 -7.05" -0.20 0.04 -5.49"
B,(PM,) -0.02 0.002 -0.59 -0.02 0.01 -0.42

*: p<0.05, **: p<0.01, ***: p<0.001, S.E:Standard error.
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