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Summary. Many studies reviewed show that both workplace exposure to organic dust and smoking may cause
chronic respiratory symptoms and airflow limitation in susceptible subjects.

We performed a case-control study including 63 tea workers (36 male and 27 female, aged 36-55, duration of
employment 3-30 years) and an equal number of office workers, matched by sex and age. Chronic respiratory
symptoms (chronic cough, phlegm, dyspnea gr. 3-4, wheezing, wheezing with dyspnea, and chest tightness) were
recorded by questionnaire. Skin prick tests and spirometric measurements were carried out. Environmental
measurements were performed on site during the work shifts.

Prevalence of chronic respiratory symptoms in exposed workers was insignificantly higher (44.8% vs. 33.6%).
Significantly higher prevalence of individual chronic respiratory symptoms was found for phlegm (P<0.05) and
dyspnea gr. 3-4 (P<0.05). Chronic respiratory symptoms in exposed workers were significantly associated with
duration of exposure (P<0.05) and current smoking (P<0.05, P=0.011), whereas relation of chronic respiratory
symptoms and current smoking in controls just missed the significance (P=0.056). Values of FVC, FEVI,
FEVI/FVC% and small airways indices in exposed workers were significantly lower. Small airways changes in
exposed workers were strongly linked to duration of exposure (P<0.05) and current smoking (P<0.01), whereas
relation of small airways changes and current smoking in controls was not significant.

Our data suggest interactive influence of workplace exposure to tea dust and current smoking in development of

chronic respiratory symptoms and airflow limitation with predominantly smaller airways affecting.
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Introduction

Subjects with workplace exposure to organic dust
have high prevalence of respiratory diseases, such as
asthma, chronic bronchitis, extrinsic allergic alveolitis,
organic dust toxic syndrome, and interstitial lung disor-
ders. Sometimes, respiratory pathologies are intricate and
lead to a complex presentation where signs of irritation or
inflammation of the respiratory tract are mixed (1).

Airways diseases associated with workplace expo-
sure are common but still incompletely clear occupa-
tional diseases. There is increased evidence that any
dust has potential to cause or to trigger symptoms of
airways disease if the particles are water or lipid soluble
and small enough to penetrate the lungs. Organic aero-
sols, including food, fur and textile dust, are described
agents responsible for development of respiratory
symptoms and airflow limitation (2). Some of them are
shown to be potent sensitizers, such as dust from coffee,
tea, soybeans, cotton, etc (3).

In a multicentric study carried out in 14 industrial-
ized countries including 13,253 workers aged 20 to 40,

Zock et al. (4) found an increased risk for development
of bronchitis symptoms (cough and phlegm production
for at least 3 months per year) and chronic bronchitis in
agricultural, textile, paper, wood, chemical, and food
processing workers. The European Community Respi-
ratory Health Survey (ECRHS) data sets from Spain and
New Zealand, where the risk of asthma-like symptoms
(wheezing, cough, dyspnea, wheezing with dyspnea,
and chest tightness) and asthma attributable to occupa-
tional exposure have been studied, suggest an increased
risk of asthma-like symptoms and asthma in farmers and
farm workers, plastic and rubber workers, cleaners and
laboratory technicians. After creating a job exposure
matrix, asthma-like symptoms and asthma was found to
be associated with high dose exposure to biological and
mineral dust, as well as to gases and fumes (5). In addi-
tion, smoking is the main potential confounder of most
studies of respiratory disorders. The importance of to-
bacco smoke on respiratory impairment development
has been demonstrated in both cross-sectional and lon-
gitudinal studies, and the extent of damage is constantly
being updated (6).
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In the present study we compared the prevalence of
chronic respiratory symptoms and spirometric parame-
ters, as well as its relation to duration of exposure and
smoking between a group of workers exposed to vege-
table dust (tea workers) and a group of unexposed con-
trols (office workers), matched by sex and age.

Subjects and Methods
Study design

A case-control survey was carried out in the Institute
of Occupational Health from June 2003 to September
2004.

Subjects

The exposed group included 63 subjects (36 males
and 27 females, aged 36-55) employed in the manufac-
ture of teas, that is, all workers in this plant. The dura-
tion of employment ranged from 3 to 30 years (<9 yrs
61.6% of the employees, >10 yrs 38.4%), mean duration
12.2£7.9, median 9 yrs.

Teas processing was performed in 2 large closed
working areas. Dried flowers, leaves, fruits and/or seed
from the plants traditionally used for preparing tea (lime,
birch, elder, chamomile, plantain, mugwort, dog rose,
mint), as well as dried fruits (peach, strawberry, apple,
orange) were cleaned and sorted. After that each sorted
preparation was placed into the grinding machine in order
to produce a crude powder which was packed as one tea
component or complex mixture. During the working
process the employees were protected by wearing work-
ing outfits, gloves and masks. According to the classifi-
cation of occupational muscular work, tea processing was
classified as a moderate muscular work (7).

Controls consisted of an equal number of office
workers randomly selected from the general population,
matched to exposed workers by sex and age.

Questionnaire

Chronic respiratory symptoms were documented
using the European Community for Coal and Steel
questionnaire (ECSC-87), and the ECRHS questionnaire
(8, 9).
Specific symptoms were determined as follows:
— Chronic cough or phlegm: cough or cough up
phlegm for at least 3 months per year (8);

—Dyspnea: Grade 3 — shortness of breath when
walking with other people on the flat at a normal
pace; Grade 4 — shortness of breath when walking
at your own pace on the flat (8);

— Wheezing: wheezing or whistling in your chest at
any time in the last 12 months (9);

— Wheezing and dyspnea — being at all breathless
when the wheezing noise was present (9);

— Chest tightness: Wakening up with a feeling of tight-
ness in the chest at any time in last 12 months (9).

J. Minov, J. KaradZzinska-Bislimovska, S. Risteska-Kuc, S. Stoleski

The questionnaire also included questions about
family history of asthma and atopic disease. Detailed
smoking history, as well as any accompanying disease
and medication use were evaluated.

Skin prick tests

Skin prick tests (SPT) to workplace allergens were
performed using commercially available allergens (lime,
birch, plantain, mugwort, fungi mixed, peach, and
strawberry; Torlak, Beograd). The allergens were se-
lected according to the presence of consequent plants in
the working process. All tests include positive (1 mg/ml
histamine) and negative (0.9% saline) controls. Prick
tests were considered positive if the wheal diameter 20
min after allergen injection was at least 3 mm larger
than the size of the negative control (10).

Spirometry

Spirometry, including measures of forced vital ca-
pacity (FVC), forced expiratory volume in one second
(FEV1), FEV1/FVC ratio, maximal expiratory flow at
50% of FVC (MEF50), maximal expiratory flow at 25%
of FVC (MEF25), and maximal expiratory flow at 25-
75% of FVC (MEF25-75), was performed using a
SanoScope-Schiller spirometer. The results were inter-
preted according to the recommendations of European
Respiratory Society (ERS) (11).

Environmental measurements

Airborne vegetable dust was sampled on site during
the 8-hours work shift. APA 30 sampler estimated total
dust exposure by gravimetric method. In addition, the
respirable fraction (particles with size less than 5p) was
determined by photometric method with device
MINIRAM PDM-3. Temperature and relative air hu-
midity were measured with an Asman's psychometer
(VEB Type 11). The data obtained were presented as
minimal, maximal, and mean values.

Statistical analysis

SPSS version 11.0 for Windows was used for data
description and analysis. The data were presented as
mean value with standard deviation or median. The Chi-
square test was used for testing differences in the
prevalence of respiratory symptoms among the groups.
Comparison of spirometric measurements was per-
formed by t-test for two independent samples. Associa-
tion between variables was analyzed with Chi-square
(or when appropriate Fisher's exact test) and Mann-
Whitney U-test, whereas interactive influence of several
variables on respiratory symptoms and ventilatory func-
tion was tested with multiple linear regression. A P-
value less than 0.05 was considered as statistically sig-
nificant.
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Results

The anthropologic data and the smoking habits of
the subjects enrolled in the study are given in Table 1.

Table 1. Characteristics of the subjects

Variable Tea workers Controls
(n=63) (n=063)

Sex (M/F ratio) 1.3 1.3

Age (yrs) 45.6%5.5 45.8£6.1

BMI (kg/m?) 26.5+3.7 27.7+3.8

Current smokers 25 (40.0%) 20 (32.0%)

Smoking experience (yrs) 18.7£6.1 164+£6.2

Cigarettes per day 22.2+£98;Me 15 193+10.2; Me 15

Ex-smokers 5 (8.0%) 7 (11.2%)

Passive smokers 9 (14.4%) 11 (17.6%)

Numerical data are expressed as mean value with standard deviation or
median; the frequencies of current smoking, ex-smoking and passive
smoking as number and percentage of examinees with certain variable.
M: male; F: female; yrs: years; BMI: body mass index; Me: median

Prevalence of positive SPT to workplace allergens
was not significantly higher in tea workers (24% vs.
19.2%). The highest prevalence of positive SPT in tea
workers was obtained for lime (19.2%), whereas in
controls the highest prevalence of positive SPT was
obtained for birch (14.4%).

The prevalence of chronic respiratory symptoms in
tea workers and controls is shown in Table 2.

Table 2. Chronic respiratory symptoms in tea workers and controls

Chronic Tea Controls  Difference”
respiratory workers

symptoms (n=63) (n=63)

Any respiratory symptom 28 (44.8%)21 (33.6%) NS
Cough 26 (41.6%) 17 (27.2%) NS
Phlegm 13 (20.8%) 5 (8.0%) P<0.05
Dyspnea gr. 3-4 18 (28.8%) 8 (12.8%) P<0.05
Wheezing 11 (17.6%) 6 (9.6%) NS
Wheezing & dyspnea 8 (12.8%) 5 (8.0%) NS
Chest tightness 6 (9.6%) 4 (6.4%) NS

Data are expressed as number and percentage of examinees with
certain variable.

NS: difference not statistically significant (P > 0.05).

* Tested by Chi-square test.

Respiratory symptoms in both tea workers and con-
trols were not significantly associated with sex, age,

sensitization to workplace allergens, and family history
of asthma. Association of respiratory symptoms in tea
workers with duration of exposure (<9 and >10 yrs),
current smoking, and passive smoking in tea workers
and controls is shown in Table 3.

The association between chronic respiratory symp-
toms in exposed current smokers and smoking experi-
ence (<5, 6 —10, 11 — 20, and >21 yrs) was statistically
significant (P<0.01), as well as between chronic respi-
ratory symptoms and cigarettes per day (<10, 11 — 20,
and >21) (P<0.05). In unexposed current smokers sig-
nificance was found with smoking experience (P<0.05).
A joint effect of the duration of exposure, active smok-
ing, smoking experience, and cigarettes per day was
significantly associated with respiratory symptoms in
tea workers. All individual chronic respiratory symp-
toms, with the exception of chest tightness, showed a
significant association with duration of exposure.
Chronic cough and phlegm in both groups, as well as
dyspnea in tea workers, were significantly associated
with active smoking. There was not a significant asso-
ciation of any individual chronic respiratory symptom
with passive smoking.

Spirometric parameters in tea workers were signifi-
cantly lower (P<0.05) (Table 4).

Table 4. Spirometric parameters in tea workers and controls

Spirometric Tea workers Controls

parameter* (n=63) (n=63)

FVC (%pred) 954 +10.5 1034 £ 9.8
FEV1 (%pred) 884 £ 8.7 973 £ 9.2
FEV1I/FVC% 75.6 £ 45 792 £ 3.1
MEF50 (%pred) 68.9 +10.7 90.5 £ 11.9
MEF25 (%pred) 580 £ 9.5 81.0 £ 11.0

MEF25-75 (%pred) 81.1 +16.7 104.5 +£12.9

Data are expressed as mean value with standard deviation.

" FVC: forced vital capacity; FEV1: forced expiratory volume in one
second; MEF50, MEF25, MEF25-75: maximal expiratory flow at 50%,
25% and 25-75% of FVC, respectively; % pred: % of predicted value.

Spirometric changes (mild grade of restrictive and
obstructive changes, as well as small airways obstruc-
tion) are shown in Table 5.

Obstructive spirometric changes, as well as small
airways changes, in both tea workers and controls were
not significantly associated with sex, age, sensitization
to workplace allergens, and family history of asthma.

Table 3. Association of respiratory symptoms with duration of exposure and smoking habit

Variable

Tea workers * Controls
P —value

(n=63) (n—63) D vale

Workplace exposure < 9 yrs with respiratory symptoms

13/39 (33.3%)

Workplace exposure > 10 yrs with respiratory symptoms 15/24 (62.5%) P <005 B B
Active smokers with respiratory symptoms 16/28 (57.1%) P <0.05 10/21 (47.6%) NS
Active smokers without respiratory symptoms 9/35 (25.7%) ) 10/42 (23.8%) (P =0.056)
Passive smokers with respiratory symptoms 2/28 (7.2%) (P=0.011) 1/21 (47.6%) NS
Passive smokers without respiratory symptoms 7/35  (2.0%) NS 10/42 (23.8%)

Data are expressed as number and percentage of examinees with certain
Yrs: years; NS: difference not statistically significant (P > 0.05).
Tested by Chi-square test.

variable with and without chronic respiratory symptoms.
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Obstructive changes in both tea workers and controls
were significantly associated with respiratory symp-
toms, whereas the association between small airways
changes and respiratory symptoms in both groups was
not significant.

Table 5. Spirometric changes in tea workers and controls

Tea workers Controls

Variable (n=63) (n=063) Difference
Restrictive changes 3.2% -
Obstructive changes 9(14.4%) 2(3.2%) P <0.05

Small airways obstruction 23 (36.8%) 6 (9.6%) P <0.05

Data are expressed as number and percentage of examinees with
certain variable.
* Tested by Chi-square test.

The association of obstructive changes in tea work-
ers with duration of exposure, as well as active smok-
ing, smoking experience, and cigarettes per day in tea
workers and controls is shown in Table 6.

The association between obstructive changes and
smoking experience, as well as cigarettes per day was
not significant in both exposed and unexposed current
smokers. A joint effect of duration of exposure, current
smoking, smoking experience, and cigarettes per day on
obstructive changes development in tea workers was not
significant.

The association of small airways changes in tea
workers with duration of exposure, as well as active
smoking, smoking experience, and cigarettes per day in
tea workers and controls, is shown in Table 7.

The association between small airway changes in
exposed current smokers and smoking experience was
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statistically significant (P < 0.01), as well as between
small airways changes and cigarettes per day (P < 0.01).
The association between small airways changes and
smoking experience, as well as cigarettes per day in un-
exposed smokers was not significant. A joint effect of
duration of exposure, current smoking, smoking experi-
ence and cigarettes per day in tea workers was significant.

Data from environmental measurements suggested
that workers employed in tea manufacture were exposed
to respirable dust concentration and relative air humid-
ity with borderline values obeying national standards
(Table 8).

Table 8. Environmental measurements in the tea plant

Measurement Result Limit value
Respirable dust (mg/m?®) 3.1 (fgf an)/m3 3 mg/m’
Air humidity (%) 48)7{‘:56;4’ 40— 75%
Temperature (°C) 20(; Oi—ofl; c 17-22°C

Data are presented as mean value with standard deviation, minimal and
maximal value.

Discussion

Chronic exposure to organic dust has been reported
to lead to a greater prevalence of chronic respiratory
symptoms and a reduction of ventilatory capacity.
Workplace exposure leads to airways impairment in
some workers, suggesting the importance of host factors
in addition to environmental ones. As Boezen (14) con-

Table 6. Association of obstructive changes with duration of exposure and smoking habit

Tea workers Controls

Variable (n=63) P — value’ (n=63) P — value’
Workplace exposure < 9 yrs with obstructive changes 3/24 (12.5%) NS - _
Workplace exposure > 10 yrs with obstructive changes 6/39 (15.4%) -
Active smokers with obstructive changes 4/9 (44.4%) NS 0/2 NS
Active smokers without obstructive changes 21/54 (38.8%) 20/61 (32%)

Passive smokers with obstructive changes 2/9 (22.2%) NS 0/2 NS
Passive smokers without obstructive changes 7/54 (12.9%) 11/61  (18%)
Data are presented as number and percentage of examinees with certain variable with and without obstructive changes.
Yrs: years; NS: difference not statistically significant (P > 0.05).

Tested by Chi-square test.
Table 7. Association of small airways changes with duration of exposure and smoking habit
Variable Te(a;szogl;)e s P — value” ii)ritrg;l)s P — value®
Workplace exposure < 9 yrs with small airways changes 13/24 (54.1%) P <0.05 - B
Workplace exposure > 10 yrs with small airways changes 10/39 (25.4%) ’ -
Active smokers with small airways changes 14/23 (60.9%) P <001 3/6 (50.0%) NS
Active smokers without small airways changes 11/40 (27.3%) ) 17/57 (29.8%)
Passive smokers with small airways changes 4/23 (17.4%) NS 0/6 NS

Passive smokers without small airways changes

5/40 (12.5%) 11/57 (19.2%)

Data are presented as number and percentage of examinees with certain variable with and without small airways obstruction.

Yrs: years; NS: difference not statistically significant (P > 0.05).
" Tested by Chi-square test.
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cluded, "unfavourable environmental conditions are bad
for all, but even worse for some". On the other hand, the
severity of adverse respiratory health effects in suscep-
tible subjects has not been consistently associated with
the degree of exposure.

We studied the prevalence of chronic respiratory
symptoms and ventilatory changes and its relation to
duration of exposure and smoking in a group of subjects
aged 35 to 55 years working in conditions of moderate
muscular demand and exposure to vegetable dust and air
humidity with borderline values regarding the national
standards. Controls consisted of an equal number of
unexposed subjects with sedentary work, matched by
sex and age. Demographic data were similar for the
subjects of both groups. The prevalence of current
smokers was not significantly higher in tea workers,
whereas the prevalence of passive smokers was not sig-
nificantly higher in controls. We did not find a signifi-
cantly higher prevalence of positive SPT to tea dust
allergens in exposed workers. However, controls also
exhibited a high prevalence of positive SPT as a conse-
quence of a wide presence of these plants in non-occu-
pational environment.

It is well established that workplace exposure to
certain types of organic dust can cause respiratory in-
flammation and thereby leads to development of chronic
respiratory symptoms and ventilatory function impair-
ment. We found a higher prevalence of overall and indi-
vidual chronic respiratory symptoms in tea workers with
a significant difference for chronic phlegm and dyspnea
gr. 3-4. The reviewed studies that analyzed the effect of
organic dust exposure on respiratory health also showed
a high prevalence of chronic respiratory symptoms. In a
cross-sectional study including 240 animal food workers
compared with internal controls, Kuchuk et al. (15)
found a higher prevalence of chronic respiratory symp-
toms with a significant difference for bronchitis symp-
toms. Tanaka et al. (16), analyzing workplace-related
chronic cough in 69 previously healthy subjects 2 years
after starting work at mushroom farm, found its preva-
lence of 67%. In a cross-sectional study including 296
furniture workers Talini et al. (17) found a significantly
higher prevalence of dyspnea and wheezing with dysp-
nea in woodworkers compared with assemblers (6.3%
vs. 1.6%, and 7.7% vs. 1.6%, respectively) and an in-
significantly lower prevalence of the same symptoms
when woodworkers were compared with spray painters
(6.3% vs. 11.5%, and 7.7% vs. 13.5%, respectively).
Analyzing the respiratory effects of organic dust expo-
sure in different occupations, Zuskin et al. (18) found
the highest prevalence of chronic cough, phlegm and
dyspnea in animal food workers (48.5%, 48.5%, and
28.5%, respectively) and the lowest one in spices work-
ers (22.2%, 20%, and 26%, respectively). The preva-
lence of these symptoms in tea workers was found to be
34.6%, 30%, and 38%, respectively.

We found a strong association between all respira-
tory symptoms, as well as individual symptoms, with
the exception of chest tightness, and duration of expo-

sure, which is documented in other studies analyzing
respiratory effects of organic dust (15, 16, 19). In addi-
tion, current smoking showed great importance in de-
velopment of chronic respiratory symptoms in exposed
workers, suggesting an interactive influence with work-
place exposure. On the contrary, passive smoking was
not significantly associated with chronic respiratory
symptoms in both tea workers and controls (we didn't
take into account the level of exposure to household
and/or workplace tobacco smoke). A significant corre-
lation of duration of exposure and current smoking with
chronic respiratory symptoms is documented in many
studies that analyzed the respiratory effect of different
types of organic, as well as inorganic dust (20, 21). The
results from the studies that analyzed the effect of pas-
sive smoking on respiratory symptoms development in
exposed workers are somewhat inconsistent. Synthe-
sizing the data from the studies reviewed, Jaakkola (22)
concluded that it seems likely that passive smoking may
cause chronic respiratory symptoms in both exposed
and unexposed subjects and emphasized the need for
more studies.

Spirometric parameters in tea workers were signifi-
cantly lower, which confirms the constrictor effect of
vegetable dust with predominantly smaller airways af-
fecting. We found a significantly higher prevalence of
obstructive changes and small airways changes among
tea workers. The studies reviewed suggest that exposure
to organic dust or mineral dust is associated with
chronic airway limitation independent of cigarette
smoking and separate from other effects of exposure
such as pneumoconiosis, asthma or allergic alveolitis
(23). In the study including 1,691 male farming students
Omland et al. (24, 25) concluded that controls had
higher FVC and FEV1 than exposed students, both
nonsmokers and smokers, and that the shape of the
maximum expiratory flow/volume curve reflected the
farming exposure. We found a significant association
between duration of exposure and reduced small
airways flow, whereas the association with obstructive
changes was not significant. Commonly, cross-sectional
studies of respiratory effects of organic dust exposure
show an annual decline in FEV1 depending on duration
and level of exposure, whereas the results of the
longitudinal studies are not always consistent (26).
Wang et al. (27) reported a longitudinal decline in the
lung function in workers exposed to cotton dust.
Analyzing animal food workers Kuchuk et al. (15)
reported a decrease in the lung function with duration of
employment and small bronchi obstruction as the early
sign of respiratory troubles. In the present study the
association between obstructive changes and current
smoking in both exposed and unexposed subjects was
found not to be significant. Small airways changes were
significantly associated with current smoking in
exposed workers. Passive smoking was not significantly
associated with obstructive changes and small airways
changes in both tea workers and controls. The available
evidence shows that smokers are at a high risk of
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decreased FEV1 in both cross-sectional and longitudinal
studies with a dose-dependent FEV1 decline ranging
from 7-33 ml per year (28). The results from the studies
on the relationship between passive smoking and lung
function are inconsistent. Some cross-sectional studies
showed a significant adverse effect on FEV1 or on the
indices of small airways function or both (29).
Longitudinal studies didn't demonstrate any effect of
significance on the change in the lung function over
time (22).

In conclusion, we found a high prevalence of
chronic respiratory symptoms, as well as a significant
airway limitation in the group of subjects aged 35-55
years working in conditions of exposure to respirable
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HRONICNI RESPIRATORNI SIMPTOMI I PLUCNA FUNKCIJA KOD RADNIKA
IZLOZENIH PRASINI CAJA: EFEKTI DUZINE I1ZLOZENOSTI I PUSENJA

Jordan Minov, Jovanka Karadzinska-Bislimovska, Snezana Risteska-Kuc, Saso Stoleski

Institut za zastitu zdravlja — Centar za zastitu zdravlja za saradnju sa Svetskom zdravstvenom organizacijom, Skoplje,
Republika Mekedonija

Kratak sadrzaj: Brojne studije su pokazale da radno mesto, gde postoji izloZenost organskoj prasini i pusSenje mogu
dovesti do hronicnih simptoma od strane respiratornog sistema i respiratornih smetnji kod predisponiranih individua.
Preduzeta studija obuhvata 63 radnika (36 muskog i 27 Zenskog pola, uzrasta 36-55, i radnim stazom od od 3-30
godina) i isti broj radnika iz administracije identicnog uzrasta i pola. Registrovani su u unapred pripremljeni upitnik
hronicni simptomi respiratornog sistema (hronicni kasalj, iskasljavanje, dispneja 3-4 stepena, zvizdanje sa dispnejom
i stezanje u grudima). Sprovedeni su kozni prick testovi i spirometrijska ispitivanja. Merenja u radnoj sredini su
preduzimana u toku rada smene.

Prevalenca hronicnih respiratornih simptoma kod izlozenih radnika bila je neznatno visa u poredenju sa kontrolom
(44,8% prema 33,6%). Postoji statisticki znacajna razlika prevalence individualnih hronicnih respiratornih simptoma
u slucaju iskasljavanja (P<0,05) i dispneje 3-4 stepena (P<0,05). Hronicni respiratorni simptomi kod izloZenih
radnika znacajno zavise od duzine ekspozicije (P<0,05) i pusenja (P<0,05, P=0,011), dok je veza hronic¢nih simptoma
respiratornog sistema i puSenja kod kontrole nesto ispod granice statisticke znacajnosti (P=0,056). Vrednosi FVC,
FEVI, FEVI/FVC% i pokazatelji malih disajnih puteva su kod izloZenih radnika znacajno nize. Promene na malim
disajnim putevima kod eksponiranih radnika su strogo povezane sa duzinom ekspozicije (P<0,05) i puSenjem
(P<0,01) i nema statistcki znacajne povezanosti promena na malim disajnim putevima sa pusenjem kod kontrole.
Nasi podaci ukazuju na interaktivni uticaj ekspozicije prasini caja na radnom mestu i pusSenja u razvoju hronicnih
respiratornih simptoma i poremecaja plucne funkcije, koja se domianantno ogleda na nivou malih disajnih puteva.

Kljucne reci: Hronicni respiratorni simptomi, duzina ekspozicije, mali disajni putevi, pusenje, ekspozicija prasini ¢aja



