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Introduction

Abstract

AIM: To assess the effect of occupational exposure on respiratory symptoms and ventilatory
capacity in never-smoking male workers exposed to mineral or organic dusts.

MATERIAL AND METHODS: We performed a cross-sectional study including 138 never-smoking
male workers exposed to mineral or organic dust (34 construction workers, 32 furniture
manufacturers, 37 agricultural workers, and 35 bakers) and 35 unexposed controls (office workers).
Evaluation of all study subjects included completion of a questionnaire and spirometric
measurements.

RESULTS: The prevalence of the overall respiratory symptoms in the last 12 months was higher in
dusty occupation workers than its prevalence in office workers. Statistically significant difference
was found between the prevalence of cough in construction workers, agricultural workers and
bakers, as well as between the prevalence of phlegm in construction workers, furniture
manufacturers and agricultural workers as compared to its prevalence in office workers. The mean
values of spirometric parameters were lower in all groups of exposed workers as compared to their
mean values in office workers with statistical significance for all measured parameters in
construction workers and furniture manufacturers, as well as for small airways indices in agricultural
workers and bakers.

CONCLUSION: Our findings indicate significant effect of occupational exposure on respiratory
symptoms and ventilatory capacity impairment in workers exposed to mineral or organic dusts.

symptoms and lung function in never-smoking male
workers exposed to mineral and organic dusts.

Despite the number of workers employed in
dusty occupations, especially in the developed
countries, is on the decline, million workers are
exposed to different types of mineral (inorganic) or
organic dust. For example, it was established that at
the end of the last century over two million workers
are exposed to wood dust around the world [1].
Overall last decades several papers have described
the relationship between occupational exposure,
smoking and respiratory impairment [2-6]. It has been
suggested that the effects of exposure to dust were of
a different kind and probably less harmful than those
of smoking [7, 8]. This topic still remains controversial.

The aim of the present study is to assess the

effect of occupational exposure on respiratory

Methods
Study design and setting

A cross-sectional study was carried out at the
Institute for Occupational Health of Republic of
Macedonia, Skopje - WHO Collaborating Center for
Occupational Health and GA’LEN Collaborating
Center in the period November 2013-May 2014.
Prevalence of chronic respiratory symptoms and
mean values of spirometric parameters were
compared between groups of never-smoking workers
exposed to mineral and organic dusts and a group of
never-smoking administrative workers.

OA Maced J Med Sci. 2014 Dec 15; 2(4):645-649.

645



Public Health

The study protocol was approved by the
ethics committee of the institution and each subject
gave an informed consent before entering the study.

Subjects

We examined 138 never-smoking male
workers exposed to mineral or organic dust:
construction workers, furniture manufacturers, bakers,
and agricultural workers. All study subjects were
informed about the study and their written consent
was obtained.

The group of construction workers consisted
of 34 males employed as bricklayers. The common
materials of their work include brick, concrete, stone,
whitewash, granite, travertine, marble, man-made
mineral fibres etc., i.e. they were occupationally
exposed predominantly to cement dust.

The group of furniture manufacturers
consisted of 32 males occupationally exposed to
wood dust, as well as to vapors from adhesives,
paints and other chemical agents.

The agricultural workers included 37 males
employed in vegetable cultivating (planting, digging,
irrigation, etc.), i.e. their occupational exposure
include both mineral and organic dusts.

The group of bakers included 35 males
employed at industrial bakery. Their occupational
exposure included flour dust, as well as substances
added during bread making process (alpha-amylase,
bakers’ yeast, etc.).

In addition, a group of 35 male office
(administrative) workers matched to exposed workers
by age and smoking status were studied as a control.

In either group there were no subjects with
chronic respiratory disease diagnosed by physician
(i.e. asthma, COPD, chronic bronchitis,
bronchiectasis, etc.), neither subject treated with
bronchodilators and/or corticosteroids. In either group
also there were no subjects in whom spirometry
testing was contraindicated (9, 10).

Questionnaire

An  interviewer-led questionnaire  was
completed by all study subjects. The questionnaire
included questions on work history (e.g., chronological
list of jobs; description of job activities at the actual
workplace; type, extent and duration of exposure; and
use of protective equipment), respiratory symptoms in
the last 12 months, family history of asthma or COPD
(taking into account the first-degree relatives),
accompanying disease, and medication use.

Respiratory symptoms in the last 12 months
(cough, phlegm, dyspnea, wheezing, and chest
tightness) were documented using the European

Community for Coal and Steel questionnaire (ECCS-
87), and the European Community Respiratory Health
Survey (ECRHS) questionnaire [11, 12].

Never-smokers were defined according to the
World Health Organization (WHO) Guidelines for
Controlling and Monitoring the Tobacco Epidemic as
the people who have never smoked at all or have
never been daily smokers and have smoked less than
100 cigarettes in their life time [13].

Spirometry

Spirometry, including measures of forced vital
capacity (FVC), forced expiratory volume in one
second (FEV,), FEV.{/FVC ratio, and maximal
expiratory flow at 50%, 25%, and 25-75% of FVC
(MEFso, MEF,5, and MEF,s.,5, respectively), was
performed in all subjects using spirometer Ganshorn
SanoScope LF8 (Ganshorn Medizin Electronic GmbH,
Germany) with recording the best result from three
measurements the values of FEV1 of which were
within 5% of each other. The results of spirometry
were expressed as percentages of the predicted
values according to the actual recommendations of
European Repsiratory Society (ERS) and American
Thoracic Society (ATS) (4A, 5A).

Statistical analysis

Continuous variables were expressed as mean
values with standard deviation (SD), and the nominal
variables as numbers and percentages. Analyses of
the data involved testing the differences in prevalence
and comparison of the means. Chi-square test (or
Fisher's exact test where appropriate) was used for
testing difference in the prevalence of the respiratory
symptoms in the last 12 months. Comparison of
spirometric measurements was performed by
independent-samples T-test. The association between
mean value of FEV; (less or more than 75% of
predicted value) and duration of exposure (less or
more than 15 years) was tested by chi-square test. A
P-value less than 0.05 was considered as statistically
significant. Statistical analysis was performed using
the Statistical Package for the Social Sciences
(SPSS) version 11.0 for Windows.

Results

Characteristics of the subjects enrolled in the
study are given in Tablel.

We found higher prevalence of the overall
respiratory symptoms in the last 12 months in the
groups of the workers exposed to mineral or organic
dust than in the group of office workers but the
statistical significance of the difference was not
reached. In addition, the prevalence of the overall
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Table 1: Demographics of the study subjects.

Furniture

Constructio " Agricultural Office
Variable n workers manlfrz;\mure workers (E!]a:e;ss) workers
(n=34) (n=32) (n=37) (n =35)
Mean age (yrs) 413+9.4 439+6.7 417457 44.1+9.1 424+7.1
BMI (kg/m?) 24.4+24 25.7+3.9 251423 26.3+3.4 253+3.1
Mean duration 146+7.8 13.4+7.2 141+6.4 15.2+4.9 15.8+4.6

of employment
at the actual
workplace
(yrs)
Less than 15 yrs
More than 15 yrs

19 (55.9%)
15 (44.1%)

18 (56.3%)
14 (43.7%)

21 (56.8%)
16 (43.2%)

17 (48.5%)
18 (51.3%)

16 (45.7%)
19 (54.3%)

Family history of 4 (11.8%) 3 (9.4%) 4 (10.8%) 4 (11.4%) 3(8.6)
asthma/COPD

Accompanying

diseases

Arterial hypertension 3(8.8%) 3 (9.4%) 4 (10.8%) 3 (8.6%) 4 (11.4%)
Diabetes mellitus

type 2 2 (5.9%) 1(3.1%) 2 (5.4%) 2 (5.7%) 3 (8.5%)
Peptic ulcer 2 (5.9%) 2 (6.2%) 3 (5.4%) 3 (8.5%) 2 (5.7%)

Numerical data are expressed as mean value with standard deviation; the frequencies as
number and percentage of examinees with certain variable. Yrs: years; kg: kilogram; m:
meter; COPD: chronic obstructive pulmonary disease.

respiratory symptoms in the last 12 months in the
exposed workers from different occupation groups
was similar (Figure 1).
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Figure 1: Prevalence of the overall respiratory symptoms in the last
12 months in examined groups.

The prevalence of all particular respiratory
symptoms in the last 12 months was also higher in the
groups of exposed workers than in the group of office
workers. Statistically significant difference was found
between the prevalence of cough in construction
workers, agricultural workers and bakers and its
prevalence in office workers (P = 0.029; P = 0.041,
and P = 0.038; respectively), as well as between the
prevalence of phlegm in construction workers,
furniture manufacturers and agricultural workers and
its prevalence in office workers (P = 0.031; P = 0.043;
and P = 0.039; respectively) (Table 2).

Table 2: Prevalence of particular respiratory symptoms in the
last 12 months in examined groups.

Furniture

Respiratory Construction N Agricultural Office

: manifacturer Bakers

symptom in the workers s workers (n = 35) workers

last 12 months (n=34) _ (n=37) - (n=35)

(n=32)

Cough 9 (26.5%) 8 (25.0%) 11 (29.7%) 9 (25.7%) 4 (11.4%)

Phlegm 5 (14.7%) 4 (12.5%) 5 (13.5%) 4 (11.4%) 2 (5.7%)

\%’ﬁe"gjﬁ 4 (11.7%) 3(9.3%) 4(10.8%) 4 (11.4%) 3 (8.5%)

Chest ti l‘Enness 3 (8:8%) 3(9.3%) 4(10.8%) 3(8.5%) 2 (5.7%)
9 4 (11.7%) 4 (12.5%) 5 (13.5%) 4 (11.4%) 3(8.5%)

The mean values of spirometric parameters
were lower in all groups of exposed workers as
compared to their mean values in office workers.
Statistical significance was obtained for all measured
parameters in construction workers and furniture
manufacturers, as well as for small airways indices in
agricultural workers and bakers. As with the
prevalence of respiratory symptoms in the last 12
months, the mean values of measured spirometric
parameters in the exposed workers from different
occupation groups was similar (Table 3).

Table 3: Mean values of spirometric parameters in examined
groups.

Furniture

. . Construction Agricultural Office

Spirometric " manufac- " Bakers K

arameter ‘workers turers workers (n - 35) workers
P (n=34) (ne32) (n=37) (n=35)
FYC (Otpred) %i * %29'2 86.4+119  881+10.6 gi'g * g'g 941+ 9.1
FEVI/LJ?:’; ) 0.77+0.03 722£56 - 714£9.1 0s2t007  029%87
MEF. (%p“'red) seo188 0.78+0.04  0.81+0.06 5544132 0.83 + 0.06
MEFos (pred) o1:82 53.9+14.6  57.7+11.2 8110 70.7+ 6.9
MEFsrs (%pred) 728+ 196 350+11.2  47.0+7.9 737514 64.3+8.7

O 703+158  76.7+11.9 A 89.5+10.3

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

Data are expressed as mean value with standard deviation. FVC: forced vital capacity;
FEV,: forced expiratory volume in one second; MEFsy, MEF;s, MEFs5.75 maximal
expiratory flow at 50%, 25% and 25-75% of FVC, respectively; % pred: % of predicted
value.

We found significantly higher prevalence of
workers with mean value of FEV1 less than 75% of
predicted value and duration of occupational exposure
longer than 15 years than its prevalence among
workers with shorter duration of exposure in the
groups of construction workers (P = 0.033),
agricultural workers (P = 0.037) and bakers (P =
0.043), while among furniture workers this prevalence
just missed statistical significance (P = 0.062). This
association in office workers was statistically non-
significant (P = 0.114).

Discussion

Many studies report that occupational
exposure to dusts, vapours, gases, and fumes may
cause respiratory impairment of different type and
severity. In addition, there is evidence that
occupational exposure to mineral or organic dust may
lead to respiratory impairment independent of any
effect due to smoking and separate from other effects
of exposure such as pneumoconiosis, asthma, COPD
or hypersensitivity pneumonitis [14-17]. In the present
study we compared the prevalence of respiratory
symptoms in the last 12 months and values of the
spirometric measurements in never-smoking male
workers exposed to different types of mineral or
organic dusts (construction workers, furniture
manufacturers, agricultural workers, and bakers) and
unexposed controls (office workers).

All occupation groups consisted of subjects
with similar demographic characteristics. The workers
from four occupation groups (construction workers,
furniture manufacturers, agricultural workers, and
bakers) were predominantly exposed to mineral or

OA Maced J Med Sci. 2014 Dec 15; 2(4):645-649.

647



Public Health

organic dust, as well as to other substances related to
processing of certain occupation.

We found higher prevalence of the overall
respiratory symptoms in the last 12 months in all
occupation groups exposed to mineral or organic dust
than its prevalence in office workers. Statistically
significant difference  was found between the
prevalence of cough in construction workers,
agricultural workers and bakers, as well as between
the prevalence of phlegm in construction workers,
furniture manufacturers and agricultural workers as
compared to its prevalence in office workers. Similar
results were reported by several studies that
investigated respiratory effects of occupational
exposures to various dust types. Nguyen et al. [18] in
a population-based study performed in Vietham
indicated that occupational exposures to dust caused
increase in chronic respiratpry symptoms independent
of the effect of cigarette smoking. The study among
farmers in France indicated synergetic effect of
occupational exposure and smoking, especially for
cough and phlegm [19]. An excess of acute and
chronic respiratory symptoms in workers exposed to
similar occupational exposure is reported in several
studies [20-22]. Pramanik & Chaudhury [23] reported
that more than a half of carpenters working in furniture
industries in West Bengal suffered from one or several
respiratory symptoms. Abrons et al. [24] reported
significantly higher prevalence of dyspnea among
cement workers than other workers not exposed to
dust. In addition, higher prevalence of respiratory
symptoms in comparison with administrative workers
are also found in workers exposed to another dust
types. In the study that investigated respiratory effects
of occupational exposure to cotton dust, Minov et al.
[25] registered higher prevalence of overall respiratory
symptoms in the last 12 months in never-smoking
female cotton spinners than in never-smoking female
office workers with statistically significant difference
for phlegm and dyspnea.

The mean values of spirometric parameters
were lower in all occupation groups exposed to
mineral or organic dust as compared to its mean value
in unexposed controls. Statistical significance was
obtained for all measured parameters in construction
workers and furniture manufacturers, as well as for
small airways indices in agricultural workers and
bakers. The association between the mean value of
FEV; and duration of occupational exposure followed
dose-response pattern in all groups exposed to
mineral or organic dust. Similar findings were reported
by several studies which investigated lung function
parameters among workers from dusty occupations.
Significantly lower mean values of FVC, FEV,, and
FEV,/FVC was found in the workers exposed to
cement dust as compared to non-exposed controls in
the study conducted by Al-Neaimi et al [26]. Similarly,
Bosan & Okpapi [27] reported significant reduction of
FVC, FEV; and peak expiratory flow rate (PEFR)
among wood workers in the Savannah Belt in

Northern Nigeria. Dosman et al. [28] investigating the
effect of the occupational exposure on respiratory
symptoms and ventilatory function in cereal grain
farmers in Denmark reported significantly lower mean
values of FVC, FEV,, FEV,/FVC, and MEF
parameters in these workers as compared to their
values in unexposed controls. On the contrary, in a
study investigating exercise-induced respiratory
symptoms and exercise-induced bronchoconstriction
in industrial bakers, Minov et al. [29] registered lower
mean values of all measured spirometric parameters
(FVC, FEV4, FEV,/FVC, MEFs5q, MEF,5, and MEF 55 75)
as compared to their mean values in office workers
but statistically significant difference was not found for
any parameter.

The present study has some limitations. First,
relatively small number of the subjects in the
examined occupation groups could have certain
implications on the data obtained and its
interpretation. Second, environmental measurements
were not performed, so we could not document the
effect of the type and the level of exposure on
respiratory symptoms and ventilatory capacity
impairment. Third, the impact of healthy workers’
effect on the data obtained could not be excluded.
The strength of the study is assessment of respiratory
effects of never-smoking workers from several
occupations exposed to mineral or organic dusts.

In conclusion, in a cross-sectional study
aimed at assessment of the respiratory effects of
occupational exposure on construction workers,
furniture manufacturers, agricultural workers and
bakers we found higher prevalence of respiratory
symptoms in the last 12 months in all exposed groups
than in office workers, as well as lower values of
spirometric parameters than in office workers. Our
data indicate the need of improvement of all types of
preventive measures in order to protect the further
respiratory impairment of exposed workers.
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