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Pulmonary Function and Respiratory Symptoms
of Municipal Fire Officersin Busan.

Sung-Hoon Kim, Jung-Won Kim, Jong-Eun Kim, Byung-Chul Son, Jeong-Ho Kim,
Chang-Hee Lee, Sang-Hwan Jang, Chae-Kwan Lee?

Department of Occupational and Environmental Medicine, Pusan Paik Hospital, Inje University
Institute of Industrial Medicine, Inje University?

Objectives. The purpose of this study was to evaluate the relationship between respiratory disorders
and fire exposure by investigating and analyzing the lung function and respiratory symptoms of firefight-

ers.

Methods: The health effects of firefighting on respiratory function were investigated in 699 male fire
officersin 4 fire departments in Busan by recording respiratory symptoms and measuring lung function.
The data were analysed according to fire exposure and smoking habits.

Results: Mean spirometric data showed significantly decreased levels in the fire-exposed group (FVC,
—0.20 L; FVC%, —4.2%; FEV, —0.21 L; FEV,%, —5.1%; FEF25%, —0.13 L/SEE p<0.05). After
stratification by smoking habits, FVC and FEV 1 showed a significant difference between groups. The
prevalence of spirometric abnormality was greater for the fire-exposed group than for the non-exposed
group. Significantly higher prevalences of nasal stiffness (16.7% vs. 10.9%), sore throat (17.7% vs.
14.2%) and chest tightness (6.5% vs. 2.5%) were recorded in firefighters compared to controls (p<0.05).
However, after stratification by smoking habits, the 3 symptoms were showed only marginal differences

in the smoking group.

Conclusions: This study demonstrated that fire-exposed firefighters generally suffer a decline of lung
function and a higher prevalence of respiratory symptoms. These results suggest that the exposure to rou-
tine firefighting activity is associated with adverse health effects to the respiratory system.

Key Words: Firefighter, Smoking, Lung function test, Respiratory symptoms
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1) E257| SAME
TE7 T8 AERAE 9=F98A T8 (British
Medical Research Council)ll4] 723t iiﬂ%*c} A

TXALEE AHESIS ‘:}(BMRC 1966)
8714,

2) W75 AAL H ol 54

H7% Arbe a3 Asrles s 1
71% #H A1 (Spiro Analyzer ST-250: Fukuda
Sangyo., Tokyo, Japan)& ©]&3IAth(e=Atd b3
o 2001). B2E HAAMEZIE AWSH (BTPS, body
temperature and pressure saturated with water)
2 SHkstslon Hrle HAPPHE A3 o) kgt
FHCA HARPE SHAE 18] AFAR § 22 ARA|
oA FHA R 23] o] St TP A @ A
A& deatgion 23] BT AjskA g2 Aolle o
Al 2315 AAstRTH(EEls 5, 19910 A S 5,
1994 ATS, 1979: ATS, 1987: ATS, 1991).

H7ls A2 =84 ALZF(FVC, forced vital
H&EH| (FVC%, forced vital capacity
percent), 4ZZF(FEV,, lsecond forced expiratory
volume), 21| (FEV,%, lsecond forced expira-
tory volume), FHUl=7|FHiF(MMEF, max1ma1
Ao 5753 F FH
(MMEF%, percent maximal mld—explratory

flow), 135745 (PEFR, peak expiratory flow),
el 57 G

N

capacity),

mid-expiratory flow),

ZF(FEF,,, forced expiratory flow rate)
S ZH5le] FA=ETH H=ETE HuEA s
B9l EFABFE thge] Morrise] #A71% o224
AbgEte] Axredtt(Morriss, 1971: Kanner &
Morris, 1975).

tlo

“FVC,.q = 0.148 X Height(inches) — 0.025 X
Age(years) — 4.241

*FEVipea = 0.092 X Height(inches) — 0.032 X
Age(years) — 1.26

- MMEF 4 = 0.047 x Height(inches) — 0.045

x Age(years) + 2.513
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Table 1. General characteristics by smoking habits of fire-exposed and non-exposed group

Smokers (N=321)

Non-smokers (N=296)

Character Exposed Non-exposed p Exposed Non-exposed p
(N=110) (N=211) (N=105) (N=191)

Age (yrs) 38.0 36.5 0.101 404 374 0.003

Height (cm) 172.6 173.3 0.214 171.7 172.0 0.603

Weight (kg) 70.7 71.7 0.291 71.8 69.9 0.059

Work duration (yrs) 105 9.1 0.119 129 10.1 0.006

Table 2. Distribution by age, pack-years, work duration of fire-exposed and non-exposed group

Chracter Fire-exposed (N=215) Non-exposed (N=402)
20~29 30(14.0) 20~29 45 (11.2)
Agerange (yrs) 30~39 102 (47.4) 30~39 245 (60.9)
> 40 83(38.6) > 40 111 (27.6)
0~9 128 (59.5) 0~9 236 (58.7)
Pack-years of tobacoo 10~19 58 (27.0) 10~ 19 113 (28.1)
> 20 29 (13.5) > 20 52 (12.9)
0~9 109 (50.7) 0~9 241 (60.0)
Employment (yrs) 10~19 56 (26.0) 10~ 19 106 (26.4)
> 20 50 (23.3) > 20 51 (12.7)
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(p<0.01). T3 =R AABA= &%t FVC%, PEFRe #H7]% AfEe FATAAN sAl=ZTH v
FEV, %% SAledto] vt Hls) <nlslAl A 3 ol AolE HATH(p<0.05). 22t HFAT
=ol UATHPC0.05). B& #AVIs AFZEE HAZS A= FVCS FEV = 938 Aol& Hou
BHA7F A ezl BlmEatel vlE| wkoy AT FVC%¢t FEV, %< #to]E HolA| 3ttH(Table 3).
Ao folgh alolE HolA| rh(Fig. 1).

SH==of e Y| ofd vl

S eZd] whE #H7)s AAF o dAtell tigh Hlael A,
A7ls AFs FAARR S F mFojFe] w2t FALAAM FA=ETH veET T 474 H97)s o
A HwEAg 43 FVC, FVC%, FEVl FEV,%, A= FVCe 227(20.0%)2 309 (14.2%), FEV,&

10.00

I Fire-exposed

1 Non-exposed -
8.00
6.00

= 7
4.00 -
5

2.00

FVC FEVi MMEF PEFR  FEFs% FEFso% FEF2ss
(L) L) (L'sec)  (L/sec) (Lisec) (L/sec) (Lisec)

Fig. 1. Pulmonary function of fire-exposed and non-exposed groups. Each value is mean + SEM of volume or flow at each exposed

group. FVC, forced vital capacity; FEV,, 1 second forced expiratory volume; MMEF, maximal mid-expiratory flow; PEFR,
peak expiratory flow; FEF,,; forced expiratory flow rate * : p<0.01, ': p<0.05

Table 3. Pulmonary function by smoking habits in fire-exposed and non-exposed group

Smokers (N=321) Non-smokers (N=296)
Variable Exposed Non-exposed p Exposed Non-exposed p
(N=110) (N=211) (N=105) (N=191)

FVC (L) 4.38 4.61 0.005 4.38 4.56 0.040
FEV, (L) 361 3.88 0.001 3.62 3.76 0.044
MMEF (L/sec) 4.09 4.27 0.227 3.87 3.99 0.406
%FV C(%) 90.2 93.2 0.050 922 93.8 0.276
%FEV, (%) 95.6 100.8 0.007 98.8 99.7 0.595
FEV./FVC (%) 82.7 84.3 0.175 82.6 82.6 0.971
%MMEF (%) 101.7 104.3 0.457 100.2 99.5 0.844
PEFR (L/sec) 8.90 9.47 0.010 9.65 9.38 0.207
FEF 5, (L) 8.00 8.86 0.164 8.42 8.22 0.378
FEF<q, (L) 5.03 5.18 0.377 4.78 4.93 0.407
FEF,s, (L) 183 195 0.162 1.66 1.79 0.102

FVC, forced vital capacity; FVC%, FVC percent; FEV,, 1 second forced expiratory volume, FEV,%, FEV,; percent; MMEF, maxi-
mal mid-expiratory flow; MMEF%, MMEF percent; PEFR, peak expiratory flow; FEF,,; forced expiratory flow rate
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154 (13.6%)2 11%(5.2%), MMEF+ 17%(15.5%) g, SH=ERT AR dFHA=d, o] ARsER
I} 197 (9.0%) 22, FATNN AAeEFE HeET FVCst FEV, S 7zt 29%. 26% A%d 4 U,
Hot #7)% oldAe] ®l&o] FVCE 1.44], FEV,= MMEF BdoM e o3 Syisz a8, 248, 54
2.6¥, MMEF+= 1.7¥] § %3, FEV19 #ole & Bt AFE o], o] A¥EE MMEFE 11%5 A9
AFSZ F3ATH(pC0.05). HlEFAdTAN = A== F %o MMEFE 3Hl=EfFoes #dAo] gl
o HxeET T 474 HrlE o)dAE FVCE 159 (Table 5). wehx A A% FAL SA A
(14.3%)3 22%(11.5%). FEV,= T4(6.7%)3 119 FVCs FEV, & gAieZdl| & 23 tas Held

(5.8%), MMEF+ 229 (21.0%)3 269 (13.6%) 2%, i = gk
TN eI HleETEn H7]s odAte
Hl&o] FVCe 1.24, FEV,= 1.28, MMEF+= 1.54) 6. BM==0l e =57| S Ato|
ol o SAEH o foskxl eskth(Table 4).
557 7 Z*}Oﬂ/‘i BHA = % —8— 7HN(22.3%), &
5. H7|s TEQIXtol| CHEt CHEE|HEA A5(21.4%), 3E(20.5%) £o=, HxETe 7Y
(16.4%). %(15 2%), TX}:L(M 7 6) TR TS

A7sz #FFH AAE <ux FVC, FEV,, Fasle] ZANEAA o]E 37HA] S Bel a4%
MMEF% TENUER O A9, A, sleES = & F AU 3571 4 HlaelA] AAH R SHA
, FAARE SYHUSR o] UgFIAEA S APt &S F93(16.7% vs 10.9%), ZobE(17.7% vs
Oj‘“/} W Aee WA A (stepwise) AES A& 14.2%), F54972(6.5% vs 2.5%)2 37K4 357
FVCst FEV, RdodE o3 =dusz Az 4 49 Tago] ¥wETd vE FsA =kt

Table 4. Prevalence of spirometric abnormality in fire-exposed and non-exposed group

Smokers (N=321) Non-smokers (N=296)
Variable Exposed Non-exposed p Exposed Non-exposed p
(N=110) (N=211) (N=105) (N=191)

FVC Abnormal 22 (20.0%) 30 (14.2%) 0.182 15 (14.3%) 22 (11.5%) 0.491
<80% Pred

FEV, Abnormal 15 (13.6%) 11 (5.2%) 0.009 7 (6.7%) 11 (5.8%) 0.763
<80% Pred

MMEF Abnormal 17 (15.5%) 19 (9.0%) 0.132 22 (21.0%) 26 (13.6%) 0.193
<75% Pred

FVC, forced vital capacity; FEV,, 1 second forced expiratory volume; MMEF, maximal mid-expiratory Flow;

Table 5. Multiple linear regression by related variables of pulmonary function

DV v B SE p R? Adj.R? F-value
FVC Height 06203 00343 .0000 2503 2914 164.24*
Age — 01570 .00546 .0000 2860
Exposure — 13846 05326 .0096 2957
FEV, Height .04668 .00348 .0000 1752 2646 104.48*
Age — 02478 .00555 .0000 2597
Exposure — 13601 05414 0123 2691
MMEF Age — 04192 .00645 .0000 1059 1183 58.30
Height 02695 01035 .0070 1191
Smoking 15511 09715 1110 1237

DV, dependent variable; IV, independent variable; SE, standar error; FVC, forced vital capacity; FEV,, 1 second forced expiratory
volume; MMEF, maximal mid-expiratory flow
* |ndicates p<0.001 by F-test
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(p€0.05) (Fig 2). o &
7. BUNTR St 257| S Aol AAIA 557 F5EAe] wES 2HAN T4
H7ls Asts 2 4 dvH(Tashkin 5, 1977). 4
2571 T8 ThES FARel wet S3sisls o, Az FAALGEENH A712 FAF 2 FH7%s
FAwol wA(21.8% vs 12.8%)%0] BAHCR & o] Azt vebsten ol I A A 7P
e Aol 2 e, MEdTdM = 2871 S8 T4 s Aol AATHRothman 5, 1991: Betchley
&9 gt aole fIATh SAEFTNAM =A Ti = 1097). et AWTEC] FHr%S A7 24 B
P 2, Solx, FFUE ST Fele F4 < w Jukol AT vle] =& 7HaZ Holtm )
well MRk el AAAe AelE HAt(p(0.1) (Peters 5. 1974: Sparrow &, 1982).
(Table 6). B oq;Loﬂ/q: ZevF ol A o]am TE7)9 ta 99
g @744 By A9 g Al AT 1293 s
HAFfrirel wet #A71s2 571 S/l tall A= vl
Cough E——————
phlegm

Nasal catarrh
Nasal stiffness *__ﬂt

Hoarseness
Sore throat el
Eye catarrh #ﬂ
Eye imitation *
Chest discomfort m Fire-exposed
Chest tightness . @ Non-exposed
0 5 10 15 20 25

(%)

Fig. 2. Respiratory Symptoms in fire-exposed and non-exposed group, The respiratory symptom are expressed as percentage of
prevalence of symptoms at each exposed groups. * : p<0.05

Table 6. Respiratory Symptoms by smoking habits in fire-exposed and non-exposed group (%)
Smokers (N=321) Non-smokers (N=296)
Exposed Non-exposed p Exposed Non-exposed p

Symptom (N=110) (N=211) (N=105) (N=191)
Cough 23(20.9) 36 (17.1) 0.857 8( 7.6 16( 8.4) 0.800
Phlegm 34(30.9) 50 (23.7) 0.170 14 (13.3) 16 ( 8.4) 0.374
Nasal catarrh 21(19.1) 33(15.6) 0.433 23(21.9) 28 (14.7) 0.124
Nasal stiffness 18(16.4) 20( 9.5) 0.070 18(17.1) 24 (12.6) 0.297
Hoarseness 11 (10.0) 26 (12.3) 0.536 12 (11.4) 20 (10.5) 0.823
Sore throat 28 (25.5) 35 (16.6) 0.058 18 (17.1) 24 (12.6) 0.297
Eye catarrh 10( 9.1) 12( 5.7) 0.252 12 (11.4) 14( 7.3 0.245
Eyeirritation 24 (21.8) 27 (12.8) 0.036 14 (13.3) 30 (15.7) 0.559
Chest discomfort 14 (12.7) 18( 85) 0.192 10( 9.5) 13( 6.8) 0.398
Chest tightness 8( 7.3 6( 2.8) 0.065 6( 5.7) 4( 21) 0.103
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