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Abstract 
A cross-sectional study was conducted to assess whether traffic policemen working in 

Thonburi district of Bangkok had poorer respiratory health than the normal Thai population. The 
benefits of wearing masks as a preventative measure against the respiratory hazards of air pollution 
were assessed. Traffic policemen (n=629) who had worked in Thonburi and male subjects (n=303, 
the control group) were evaluated for respiratory symptoms using the British Medical Research 
Council questionnaire. Their pulmonary function was measured by spirometry. Only non-smokers 
were included in the final analysis and it was found that traffic policemen (n=242) suffered signi­
ficantly more cough or phlegm (18.6% vs 7.8%, P=0.005) and more rhinitis symptoms (17.8% vs 
7.8%, P=0.009) than the control subjects (n=129). The traffic policemen also had a significantly 
higher prevalence of abnormal air flow (FEV1<80% predicted) than the control group (21.1% vs 
12.4%, P=0.04). The mean values of FEV1 and FVC of the traffic policemen were significantly 
lower than the control group (3.29 ± 0.5 L vs 3.43 ± 0.5 L, P=0.01 for FEV1 and 3.86 ± 0.5 L vs 
3.98 ± 0.6 L, P=0.047 for FVC). Traffic policemen who did not use protective masks had not 
only a significantly higher prevalence of abnormal FEVl but also a significantly higher preva­
lence of abnormal FVC than the control group (35% vs 14%, P=0.046). They also had higher rela­
tive risks of abnormal FEV1 (2.76 vs 1.63) and FVC (2.51 vs 1.23) than those who used protective 
masks. Multivariate analyses with controlling for age, height, and pack-years of cigarette smoking, 
revealed that the traffic policemen were significantly and independently associated with lower 
FEV1 and FVC. 

In conclusion, the traffic policemen who work in Thonburi have more cough and rhinitis 
symptoms and lower FEVl and FVC than the normal Thai population. Traffic policemen who do not 
use protective masks have higher relative risks of abnormal FEVl and FVC than those who use 
them. 
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A large and growing body of literature has 
documented the detrimental effects of outdoor air 
pollution on respiratory health, both from acute and 
long term exposure. These effects include increased 
risks of respiratory symptoms(l-3), decreased lung 
function( 4,5), an increased daily admission of pa­
tients to hospital with cardiorespiratory diseases(6), 
as well as increasing mortality in some population 
groupsC7). 

The main pollutants in ambient air are 
ozone, nitrogen dioxide, particulate matter, sulfur 
dioxide, and acid aerosols. All have various impacts 
on respiratory health. Some reports show that fine 
particulate matter is associated with the worst res­
piratory effects(5,7,8). 

Ambient air pollution results from the com­
bustion of fossil fuels and one of the main sources 
is vehicle exhausts. As Bangkok is a city plagued 
by traffic woes, it is to be expected that vehicle 
exhausts lead to high levels of air pollutants. The 
annual reports of the Pollution Control Department 
in 1993, 1994 and 1995(9) showed that the annual 
mean concentration and the average of maximum 
levels reached during a 24 hour period of both total 
suspended particulate matter and PM10 (inhalable 
particles <10 urn diameter) recorded at roadside air­
monitoring stations in different areas of Bangkok 
and Thonburi exceeded the constituting quality air. 

This raised the awareness of the authorities 
that there may be respiratory health hazards from air 
pollution for people living in Bangkok. One of the 
population groups most at risk is traffic policemen. 
This group could serve as a significant model of 
people experiencing long term exposure to air pol­
lution. There have been very few studies of the res­
piratory health of traffic policemen in Bangkok. In 
1990, Aekplakorn et aJ{lO) compared the respiratory 
health of Bangkok traffic policemen and members 
of the police force in other departments. They re­
ported that traffic policemen had more cough and 
phlegm than their colleagues, but there was no 
significant difference in their lung function para­
meters. However, in that study after adjusting for 
smoking habits, the populations were too small to 
have detected significant differences in lung func­
tion parameters between the two groups. 

In 1997, Chaipiyaporn et al(ll) compared 
the pulmonary function of Bangkok traffic police­
men who worked in highly polluted areas and that 
of policemen who worked in areas with little pollu­
tion. This study showed that those who worked in 
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highly polluted areas had a lower vital capacity and 
chest expansion than those who worked in areas 
with less pollution. Nevertheless, that study did not 
take into account smoking which is a significant 
confounding factor. The results of both these studies 
were controversial and did not answer the question 
whether Thai traffic policemen had poorer respira­
tory health than the general population, or not. 

A great many traffic policemen, in one way 
or another, have been encouraged to wear masks to 
protect themselves from the polluted air. But how 
effective these masks are is yet to be investigated as 
no information on this aspect is available. 

Because air pollution is a product of the 
way that society has chosen to live, obtaining an 
accurate picture of the extent which current levels 
of air pollution contribute to poor health is impera­
tive. An opportunity to do this occurred in 1996 
when the Police Department sent all the traffic 
policemen working in Thonburi to undergo an 
annual check-up at Siriraj Hospital. One part of this 
schedule was an evaluation of their pulmonary func­
tion at our respiratory division. We then performed 
a study with the objective of assessing whether 
traffic policemen did indeed have poorer respiratory 
health concerning respiratory symptoms and pulmo­
nary function than the normal Thai population. We 
also took a particular interest in determining the ben­
efits of wearing masks as a preventative measure 
against the respiratory hazards from air pollution. 

METHOD 
A cross-sectional study was conducted in 

1996-1997. The subjects of the study were 629 
traffic policemen who were sent for their annual 
check-up at our respiratory division. All were 
enrolled in this study. They worked in different 
areas in the Thonburi district of Bangkok. 

The control group included males aged 
between 20-60 years selected randomly from stu­
dents, government officers, and workers who had 
come to Siriraj Hospital for a health evaluation in 
preparation for going abroad. All were in good health 
with no history of occupational exposure to air pol­
lution or any substance that has been proved to have 
adverse respiratory health effects. These people were 
representative of the normal Thai population who 
have not had any long term exposure to air pollu­
tion. From calculation, the number of subjects in the 
control group had to be more than 300, and finally, 
a total of 303 controls were recruited to this study. 
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Respiratory health evaluation 
Respiratory health was evaluated by means 

of a questionnaire on respiratory symptoms and by 
performing lung function tests. The questionnaire 
was a modified Thai version of the British Medical 
Research Council Questionnaire on Respiratory 
Symptoms02) and the subjects were interviewed by 
trained respiratory technicians. This questionnaire 
was used to assess the presence of chronic respira­
tory symptoms and was composed of four sub­
groups of questions about cough and phlegm, dys­
pnic symptoms, asthmatic symptoms, and atopic 
status. Additional questions helped to collect demo­
graphic data and document any history of cigarette 
smoking. Information on how long each traffic 
policeman had worked in this job, and if he wore a 
protective mask, was also collected. 

Lung function tests through spirometric 
measurement were performed using a PFT Horizon 
System Five spirometer (Sensormedics, California) 
which is a rolling-seal type spirometer with charac­
teristics which meet the recommendations of the 

Table 1. Demographic characteristics of all study 
subjects. 

Age (year) 
Height (em) 
Smoking history 

Non smokers 
<20 pack-years 
220 pack-years 

Non smokers age (year) 
Non smokers height (em) 

Traffic policemen 
(n=629) 

35.9±6.5 
168.4±4.8 

242(38.5%) 
364(57.9%) 

23(3.6%) 
34.5±6.4 
168.1±5 

Control 
(n=303) 

34.3±9.7 
166.6±6.1 

129(42.6%) 
161(53.1%) 

13(4.3%) 
32.2±9.5 
166.8±5.6 

Table 2. Duration of work and the use of protective 
masks of traffic policemen. 

Duration of works in traffic 
<5 years 
5-10 years 
>10 years 

use of protective masks 
without masks 
use cloth surgical masks 
use particulate respirators 

Number (total = 629) 
% 

257 40.8 
137 21.8 
235 37.4 

57 9.1 
275 43.7 
297 47.2 

American Thoracic Society (ATS). All spirometric 
measures were performed in accordance with A TS 
guidelines03). 

Characterization of smoking history 
Subjects were classified as non-smokers 

(total smoking of less than 0.5 pack-year in the past, 
and no smoking within the last six months) and 
smokers (including both former smokers and cur­
rent smokers). In the classification of pack-years of 
cigarette smoking, non-smokers were classified as 
having 0 pack-years of cigarette smoking. 

Statistical analyses 
Only the non-smoking subjects in both the 

traffic policemen and control groups were chosen 
for the analysis. Statistical analyses were carried out 
with SPSS statistical software. The prevalence of 
respiratory symptoms and abnormal lung function 
parameters (FEY 1 <80% predicted, FYC <80% pre­
dicted, FEY 1/FYC <70%, FEF 25-75<65% pre­
dicted) in traffic policemen and controls were com­
pared using Chi-square analysis and relative risk 
estimation. Multivariate analysis was used to des­
cribe and estimate the magnitude of the relationship 
between the lung function parameters and the sub­
ject's occupation as a traffic policeman. 

RESULTS 
Characteristics of all study subjects 

A total of 629 traffic policemen were 
studied, together with 303 subjects in the control 
group. The demographic characteristics of both 
groups are shown in Table 1. The mean age and 
mean height of both groups were found to be simi-

Table 3. Resident areas and occupations of control 
subjects. 

Resident areas 
Bangkok 
Other provinces 

Occupation 
Farmers and gardener 
Government officers 
Office workers 
Self-employed 
Students 

Number (total =303) 
% 

70 23.1 
233 76.9 

105 34.6 
103 34.0 
56 18.6 
31 10.2 

8 2.6 
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Jar. The mean age and mean height of both groups 
were also similar when only the non-smokers were 
considered. 

Most of the traffic policemen (90.9%) wore 
protective masks while working. Cloth surgical 
masks and particulate respirators were used equally. 
The length of time that these traffic policemen had 

J Med Assoc Thai May 1999 

spent in this job is shown in Table 2. Most of the 
control subjects (76.9%) lived in provinces outside 
Bangkok. Their occupations are shown in Table 3. 

Prevalence of respiratory symptoms 
The prevalence of respiratory symptoms of 

the non-smokers in both groups were compared with 

Table 4. Prevalence of respiratory symptoms in non-smoking traffic policemen and control subjects. 

Respiratory symptoms 

Cough or Phlegm 
Dyspnea 
Rhinitis symptoms 
Chronic bronchitis 
Asthmatic symptoms 

*Statistically significant difference 

Traffic policemen 
(n=242) 

45(18.6%) 
45(18.6%) 
43(17.8%) 

5 (2.1%) 
5 (2.1%) 

Control 
(n=l29) 

10 (7.8%) 
14(10.8%) 
10 (7.8%) 
3 (2.3%) 
3 (2.3%) 

RR (95% Cl) 

2.4 ( 1.25-4.6) 
1.71(0.98-3.0) 
2.29( 1.19-4.41) 
0.89(0.22-3.66) 
0.89(0.22-3.66) 

P-value 

0.005* 
0.05 
0.009* 
0.9 
0.9 

Table 5. Relationship between duration of work amidst the traffic and respiratory symptoms in non-smoking 
traffic policemen. 

Duration of work Cough Rhinitis 
amidst traffic 

n RR (95%CI) P-value n RR (95% Cl) P-value 

>10 years (n=86) 16(18.6%) 1.28(0.69-2.39) 0.5 19(22.1%) 1.53(0.83-2 83) 0.4 
5-10 years (n=52) 12(23.1 %) 1.5 (0.77-2.93) 9(17.3%) 1.2 (0.56-2 56) 
<5 years (n=I04) 16(15.4%) I 15(14.4%) I 

Table 6. Prevalence of respiratory symptoms in non-smoking traffic policemen who had and had not used 
protective masks. 

Respiratory symptoms 

Cough or Phlegm 
Rhinitis 

Protective masks 
used 

(n=222) 

42(18.9%) 
40(18%) 

not used 
(n=20) 

3(15%) 
3(15%) 

RR (95% Cl) 

0.79(0.27-2.33) 
0.83(0.28-2.45) 

P-value 

0.7 
0.7 

Table 7. Prevalence of abnormal spirometry in non-smoking traffic policemen and control subjects. 

Abnormal spirometry Traffic policemen Control RR (95% Cl) P-value 
(n=242) (n=l29) 

FEV I <80% predicted 51(21.1%) 16(124%) 1.7 ( 1.01-2.86) 0.04* 
FVC <80% predicted 45(18.6%) 18(13.9%) 1.33(0.81-2.2) 0.26 
FEV 1/FVC <70% 2 (0.8%) I (0.8%) 1.07 (0.1-11.65) 0.96 
FEF25-75 <65% predicted 60(24.8%) 24(18.6%) 1.33(0.87-2.03) 0.18 

* Statistically significant difference 
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the relative risk (RR) estimation as shown in Table 
4. The traffic policemen suffered significantly more 
cough or phlegm and more rhinitis symptoms than 
the control group with relative risks of 2.4 and 2.29 
respectively. However, both groups had a similar 
small number of subjects who had symptoms com­
patible with chronic bronchitis and asthma. 

The relationship between the length of 
time the subjects had worked as traffic policemen 
and the cough and rhinitis symptoms are shown in 
Table 5. The traffic policemen who had worked 
longer amidst the traffic appeared to have a higher 
relative risk of having cough and rhinitis symp­
toms. However, these differences were not statisti­
cally significant. There was also no significant dif­
ference in the prevalence of cough or phlegm and 
rhinitis symptoms between those traffic policemen 
who had used protective masks and those who had 
not (Table 6). 

Prevalence of abnormal spirometry 
The lung function parameters of the non­

smoking traffic policemen and the control subjects 
are shown in Table 7. The traffic policemen had a 
significantly higher prevalence of abnormal air flow 
(FEYI <80% predicted) than the control group. The 
mean values of FEYI and FVC of the traffic police-

men were also significantly lower than the control 
group as shown in Table 8. However, there was no 
difference in the prevalence of air flow obstruction 
(FEYIIFVC <70%) between these two groups. As 
we were aware that protective masks may have had 
some protective effects and that this should be con­
sidered as a confounding factor in the interpretation 
of the results, we reanalyzed the lung function para­
meters of the non-smoking traffic policemen who 
had not used protective masks. This group of traffic 
policemen had not only a significantly higher pre­
valence of abnormal FEY I but also a higher preva­
lence of abnormal FYC (FYC<80% predicted) as 
shown in Table 9. What is more, when compared to 
the control group, the relative risks of having abnor­
mal FEY I and FYC of the traffic policemen who had 

Table 8. Mean values of FEVl and FVC in non­
smoking traffic policemen and control 
subjects. 

FEYI(L) 
FVC(L) 

Traffic policemen 

329±0.5 
3.86±0 5 

* Statistically significant difference 

Control 

3.43±0.5 
3.98±0.6 

P-value 

0.01'' 
0.047" 

Table 9. Prevalence of abnormal spirometry in non-smoking traffic policemen who had not used protective 
masks and control subjects. 

Abnormal spirometry Traffic policemen Control RR (95% Cl) P-value 
(n=20) (n=I29) 

FEY I <80% predicted 6(30%) 16(12.4%) 2.76( 1.2-6.35) 0.03* 
FYC <80% predicted 7(35%) 18(14%) 2.51 ( 1.2-5.23) 0.046* 
FEY 1/FVC <70% 0 1(0.8%) 
FEF25-75 <65% predicted 7(35%) 24(18.6%) 1.88(0.94-3 78) 0.13 

* Statistically significant difference 

Table 10. Prevalence of abnormal spirometry in non-smoking traffic policemen who had used protective 
masks and control subjects. 

Abnormal spirometry Traffic policemen Control RR (95% Cl) P-value 
(n=222) (n=l29) 

FEY I <80% predicted 45 (20.3%) 16 (12.4%) 1.63 (0.96-2.77) 0.06 
FVC <80% predicted 38 (17.1%) 18 (14.0%) 1.23 (0.73-2.06) 0.44 
FEY 1/FVC <70% 2 (0.1%) I (0.8%) 1.16 (0.11-12.69) 0.69 
FEF25-75 <65% predicted 53 (23.9%) 24 (18.6%) 128 (0.83-1.97) 0.25 
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Table 11. Relationship between abnormal spirometry and the use of protective masks in non-smoking traffic 
policemen. 

Abnormal spirometry Protective masks RR (95% Cl) P-value 

FEY I <80% predicted 
FVC <80% predicted 
FEYIIFVC <70% 
FEF25-75 <65% predicted 

used 
(n=222) 

45(20.3%) 
38(17.1%) 
2 (0.9%) 

53(23.9%) 

not used 
(n=20) 

6(30%) 
7(35%) 
0 
7(35%) 

1.48(0 72-3.04) 
2.04( 1.05-3 97) 

1.47(0.77-2 79) 

0.22 
0.05 

0.2 

Table 12. Regression coefficients of various independent variables associated with the change in lung function 
parameters. 

Lung functions Intercept Age 
parameters 

FEY! -2.5 -0.02* 
FVC -4.069 -0.02* 
FEYIIFVC 106.83 -0.27* 
FEF25-75 0.95 -0.04* 

* Statistically significant difference 

not used protective masks were higher than those 
who had used them as shown in Table 9 and Table 
l 0. However, there was no statistically significant 
difference when the prevalence of abnormal spiro­
metry was directly compared in non-smoking traffic 
policemen who had used protective masks and in 
those who had not (Table 11). 

To identify the independent contribution 
of working as traffic policemen to the changes in 
spirometric measures of lung function while taking 
into account potentially known important factors, 
multivariate analysis was used. In this multivariate 
analysis model, we controlled the important vari­
ables known to effect spirm:netric measures of lung 
function including age, height, and pack-years of 
cigarette smoking. The regression coefficients indi­
cated that the job of traffic policemen was signifi­
cantly and independently associated with lower 
FEVl and FVC as shown in Table 12. 

DISCUSSION 
This cross-sectional study was designed to 

look for differences in the respiratory health status 
between traffic policemen who were working in 
Thonburi district and the normal Thai population. 
Traffic policemen were chosen as a representative 
group with long term exposure to air pollution in 

Height Traffic Pack-years R2 
policemen of smoking 

0.04* -0.14* -0.002 0.38 
0.05* -0.16* -0.001 0.44 

-0.08* -0.14 -0.05* 0.14 
0.03* -0.11 -0.01 0.15 

Bangkok. One of the main problems in any cross­
sectional study is confounding factors. The major 
confounding factor with significant effects on res­
piratory health is smoking. Therefore, only the non­
smoking subjects were chosen for the analysis of 
this study results. 

The study showed that traffic policemen 
had significantly more cough or phlegm ( 18.6%) 
and rhinitis symptoms (18.6%) than the control 
group. This is in accordance with the results of a 
previous study by Aekplakorn et al( I 0) on the res­
piratory health of traffic policemen in Bangkok. In 
that study, traffic policemen also had significantly 
more cough and phlegm than ordinary policemen. 
Most of the studies on the effects of outdoor air 
pollution have shown that people who live in areas 
with high levels of air pollutants have more respira­
tory symptoms than those who live in other areas 
(1,2,14,15). Data from both experimental animal 
researches, and from chamber studies in humans, 
have shown that exposure to oxidant air pollutants 
may lead to injury and inflammation of the airways 
(16-18) which may be associated with these symp­
toms. However, the magnitude of the contribution of 
chronic air pollutant exposure to the development of 
chronic respiratory symptoms is unknown. The most 
reported symptoms are cough or phlegm. Neverthe-
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less, in agreement with the results of this study, the 
symptoms were rarely severe enough to meet the 
criteria of chronic bronchitis. This study also 
showed that traffic policemen had more rhinitis 
symptoms than the control group. The association of 
air pollution with upper respiratory symptoms is less 
well documented than it is with lower respiratory 
symptoms. However, from controlled exposure 
studies and occasional case reports, the nasal cavity 
appears to be a target for injury from the oxidant 
gases in air pollution06,I9,20). 

Though traffic policemen who had worked 
longer tended to have higher relative risks of deve­
loping cough and rhinitis, the differences were not 
statistically significant. The definite reason for this 
is not clear. Possible explanations are that levels of 
air pollutants may have been lower in the past and 
had not affected the respiratory health of these 
traffic policemen in their early working periods. It 
is possible too that traffic policemen who had con­
tracted respiratory symptoms then changed their job 
before the study period. In this case the traffic police­
men who had worked longer might be those who 
were in fact less predisposed towards respiratory 
symptoms. There may also be adaptive or compen­
satory changes after prolonged exposure to air pol­
lution06). 

Of more concern than the subjective respi­
ratory symptoms are the results of lung function 
tests. This study shows that traffic policemen have 
lower FEYI and FVC than the general population. 
FEY I is a lung function parameter that is easy to 
measure and has very good reproducibility(2I). It is 
the most widely used and quoted lung function test 
in clinical practice. Chronically reduced FEY I is a 
predictor of increased risk of mortality. Hence, a 
statistically significant increase in the number of 
persons with FEY I below normal limits indicates 
an increase in the number of persons with respira­
tory impairment in the population. In the guidelines 
of the American Thoracic Society, this is considered 
to be an adverse respiratory health effect of air poi­
lution(22). Although there were many variables 
which had significant effects on lung function para­
meters, it was confirmed in the multiple variate 
analysis that, when adjusted for age, height and 
pack-years of smoking, the job of a traffic police­
men had a negative association with FEYI and FYC. 

This study also revealed the protective 
effects of wearing masks as the traffic policemen 

who had not worn protective masks had higher rela­
tive risk of abnormal FEYI and FVC than those who 
had used them. This has not been reported before 
and may be a neglected confounding factor in many 
previous studies regarding the relationship between 
the health of traffic policemen and air pollution. 
Although in the direct comparison between the traf­
fic policemen who had used, and those who had not 
used, protective masks, there was no statistically 
significant difference in the prevalence of abnormal 
spirometry, this may be because of the too small 
number of subjects in the latter group. 

Besides smoking, there are other uncon­
trolled confounding factors which may have effects 
on lung function parameters and which should be 
considered in the interpretation of the results of this 
study. These include airway hyperresponsiveness 
(23), atopy(23), childhood respiratory infections(24), 
and socioeconomic status(25). However, the traffic 
policemen were government officers and, in general, 
had better socioeconomic status than most of the 
controls who were farmers and gardener. In addition, 
related to their profession, traffic policemen, by and 
large, were physically trained and had better average 
lung function parameters than the general popula­
tion(26). Thus, it exaggeratedly supported that the 
traffic policemen had lower lung functions than the 
general population. Although there were many con­
founding factors, the results which showed that the 
traffic policemen who had not used protective 
masks had a higher relative risk of abnormal lung 
function than those who had used masks, actually 
suggested that the main factor which had a delete­
rious effect on their lung functions lies in the air 
they breathe. 

This study used traffic policemen as a 
model of people with long term exposure to air pol­
lution. Though the symptoms and the changes of 
lung function parameters were subtle, it should be 
emphasized that these traffic policemen were young 
with an average age of only 36 years. When they are 
older with the decline of their lung function; if they 
continue to be exposed to air pollution and if. espe­
cially, they continue to smoke, what will their des­
tiny be? Therefore, we are of the opinion that all 
traffic policemen should wear protective masks 
during their work to protect themselves, at least in 
part, from the deleterious effects of air pollution. 

In conclusion, at the current level of air 
pollution, after adjustment for smoking habits, the 
traffic policemen who worked in Thonburi district 
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of Bangkok had more cough or phlegm, more rhi­
nitis symptoms and lower FEVl and FVC than the 
normal Thai population. The traffic policemen who 
had not used protective masks had a higher relative 
risk of abnormal FEVl and FVC than those who 
had used them. All traffic policemen should wear 
protective masks during their working hours. 
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'll tJ~timl"l"l1l"l11lJL 'lll'lrilJ'l!1nutl1::'lflmvtl1 tl 1ll-l~~ MAm~nii~~ ~'llfl~m11~Li'l~ tJ~Ufl~nlJl-1 ~~ Mmml'l'll ru::tlij u~~llJ 
1lJtin1l"l"l1l"l1L 'f1filiflill £J tl'l £JYllnl1AnMlLL uu cross-section 1lJciml"l"l1l"l1-i~tliju1i~llJ 1lJL 'lll'lrilJ'l!1 ~llJllJ 
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Medical Research Council LL~::I'I1l"l~l-111nmwtlDI'I ti'I£J'iri spirometry 

L~mi!lDm'llm::t;jv1hJ!ju'l!'f1~l-lllLi'l1l::li' ~~m1AnMlwu-.hciml"l"l'il"l1 (~llJllJ 242 'il£Jl i1mm'i1fl'f11D 

i1Li:1'l-/'f1:: ( 18.6% vs 7.8%, P..0.005) LL~::mm1 rhinitis ( 17.8% vs 7.8%, P..0.009) l-llnn-hn~l-li'llUI'Jl-1 {~llJllJ 

129 1l£J) wuliml"l"l1l"l'iv1i11'1lll-1~1'1tln~'llfl~ air flow (FEV1 <80% predicted) l-llnn'lln~l-/i'llUI'Jl-1 (21.1% vs 12.4%. 
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P=0.04) flrJl~l-llJrJ~li'l'l!Yll~~nl'l i'ilLQ~rJ'llfl~ FEV1 LL~:; FVC 'llml'll'il"l"l1l"l1mmln"!l-li'llUI'Jl-l (FEV1 3.29±0.5 
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