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Original Article

Occupational Risk Factors and the Relationship of 
Smoking with Anxiety and Depression

INTRODUCTION

Various chemical, physical, and biological pollutants exposed to working environment constitute a socioeconomic bur-
den by causing diseases [1]. Taking preventive measures to avoid exposure to such harmful substances is essential in 
preventing occupational diseases. For this purpose, many restrictions and regulations are being made [2-5]. Among the 
exposed pollutants, there are hundreds of substances including organic solvents (toluene, xylene, benzene, trichloroeth-
ylene, and acetone), dust and fibers, asbestos, lead, and pesticides [6]. Some confounding factors such as concomitant 
diseases, drug usage, alcohol consumption, smoking, and stress make the occupational exposure difficult to be measured 
and controlled [6].

Cigarette smoking remains to be a worldwide significant problem despite the tobacco control policies, which are gradu-
ally becoming widespread. According to the World Health Organization, 21% of the adults worldwide are current smok-
ers in 2013 [7]. The role of cigarette smoking in the development of various diseases due to active or passive exposure to 
cigarette smoke is well-documented. In addition, the relation of cigarette smoking, particularly exposure via inhalation, 
with some substances exposed to in the working environment, has drawn interest as a research subject [8-11].

Anxiety and depression are among frequently encountered mental health problems. The lifetime prevalence of anxiety 
disorder in adults is reported to be 33.7% [12]. The lifetime prevalence of depression is reported to be 10% to 15% [13]. 
Anxiety and depression influence the quality of life of individuals leading to loss of production in the workplace [12,13].
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OBJECTIVES: The aim of the present study was to evaluate the relation of smoking with anxiety and depression in workers who were 
exposed to occupational risk factors. For this purpose, working time, smoking status, nicotine dependence, and respiratory functions of 
the workers who were exposed to physical and/or chemical harmful substances were evaluated and the presence of anxiety/depression 
was investigated. 

MATERIAL AND METHODS: Male workers who were exposed to occupational risk factors such as solvents, heavy metals, and dust and 
visited the outpatient clinic for occupational diseases within a one-year period were included. Pulmonary Function Test and Fagerström 
Test for Nicotine Dependence were performed. Anxiety and depression statuses of the workers were assessed using the Hospital Anxiety 
and Depression Scale. 

RESULTS: The mean age of 665 male workers was 45 y (range, 38-48 y), and they were most commonly exposed to solvents (45.9%), fol-
lowed by heavy metal fume/dust (20.9%). Of the workers, 252 (37.9%) had anxiety, 294 (44.2%) had depression, and 171 (25.7%) had 
both. More than half of the workers in each occupation/exposure group were smokers. Respiratory complaints were present in 34% of the 
workers. According to the regression analysis, the presence of respiratory system complaints was found to be a significant risk factor for 
anxiety, depression, and anxiety plus depression. 

CONCLUSION: In conclusion, smoking and anxiety/depression were found to be the conditions affecting more than half of the workers 
with occupational exposure.
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The present study aimed to evaluate the relation of ciga-
rette smoking with anxiety and depression in those ex-
posed to occupational risk factors. For this purpose, 
working time, smoking status, nicotine dependence, and 
respiratory functions of the workers who were exposed to 
physical and/or chemical harmful substances were evalu-
ated and the presence of anxiety/depression was investi-
gated.

MATERIAL AND METHODS

Study Population
The study was conducted in male workers who had been 
exposed to occupational risk factors such as solvents (tolu-
ene, xylene, benzene, trichloroethylene, acetone), heavy 
metals (lead, cadmium, nickel, copper), inorganic dusts 
(silica, quartz, feldspar), noise, and lifting heavy load 
and visited the outpatient clinic for occupational diseases 
within a one-year period. The study was approved by the 
Local Ethics Committee (approval date: September 29, 
2013/ No: 10/39). Because of the questionnaire survey, 
informed consent form was not taken. Participants were 
informed about the questionnaire. Those who agreed to 
fill out the questionnaire included in the study. Although 
the primary route of exposure to dust, solvents, and heavy 
metals was inhalation, there were workers who were ex-
posed to solvents and heavy metals by direct skin contact. 
The group of workers who were exposed to dust consisted 
of those working in mines, ceramic sector, jean abrasion 
and quarry. Solvent exposure was present among paint-
ers and armory, press, and petroleum production workers. 
The heavy metal fume exposure group has been working 
in battery factory, metal melting, and recycling sector. In 
addition to the demographic characteristics, medical his-
tories and smoking status of the workers were recorded. 
Pulmonary Function Test (PFT), Fagerström Test for Nico-
tine Dependence (FTND), and Hospital Anxiety and De-
pression Scale (HADS) were performed.

Pulmonary Function Test
Pulmonary function tests were measured with a ZAN 100 
(nSpire Health Inc.; Oberthulba, Germany) PFT device. 
PFTs were performed according to American Thoracic So-
ciety Guidelines [14]. Forced vital capacity (FVC), forced 
expiratory volume in one second (FEV1), forced mid-expi-
ratory flow, and the ratio of these two values (FEV1/FVC) 
were obtained. Spirometry was performed at least three 
times, and the largest sum of FVC+FEV1 (best test) was 
recorded. The spirometry device was calibrated by mea-
suring wetness and temperature of the room prior to each 
measurement.

Fagerström Test for Nicotine Dependence 
Fagerström Test for Nicotine Dependence has often 
been used as a measure of physical dependence on 
nicotine. The test was designed to provide an ordinal 
measure of nicotine dependence related to cigarette 
smoking. It contains six items that evaluate the quantity 
of cigarette consumption, the compulsion to use, and 
dependence.

In scoring the FTND, yes/no items are scored from 0 to 1 and 
multiple-choice items are scored from 0 to 3. The items are 
summed to yield a total score of 0-10. The higher the total 
Fagerström score, the more intense is the patient’s physical 
dependence on nicotine [15].

FTND score was interpreted as follows: 0-3=Low, 4-6=Mod-
erate, and 7-10=Severe nicotine dependence. The validity 
and reliability study for the Turkish version of FTND were 
done by Uysal et al. [16].

Hospital Anxiety and Depression Scale 
Anxiety and depression statuses of the workers were assessed 
using HADS [17]. The participants were asked to fill out the 
self-reported HADS questionnaire for the evaluation of psy-
chological distress. The scale is composed of 14 questions 
in which the overall severity of anxiety and depression was 
rated on a 4-point Likert-type scale (0 to 3). Seven questions 
were associated to anxiety and seven to depression [18]. 
Psychological distress score was described as the total HAD 
score. HADS scores were interpreted as follows: 0-7=Normal, 
8-10=Borderline abnormal (borderline case), and 11-21=Ab-
normal (case). In the present study, borderline case and case 
groups (HADS score ≥8) were evaluated together. The valid-
ity and reliability study for the Turkish version of HADS was 
performed by Aydemir et al. [17]. The workers were divided 
into four groups according to HADS score:

Group A:	 anxiety alone, 
Group D:	 depression alone,
Group A+D:	 both anxiety and depression, 
Group N: 	 neither anxiety nor depression 

Statistical Analysis
Statistical analyses were performed using the Predictive Ana-
lytics Software (PASW) Statistical Package for Social Sciences 
Windows version 18.0 (IBM Corp.; Armonk, NY, USA). De-
scriptive statistics were presented as number and percentage 
for categorical variables and as mean, standard deviation, 
median, 25th percentile (Q1), and 75th percentile (Q3) for nu-
merical variables. Normality of the variables was analyzed 
using visual (histogram and probability graphs) and analytic 
(Kolmogorov-Smirnov/Shapiro-Wilk tests) methods. Pairwise 
and multiple comparisons between categorical variables 
were done by the chi-square test and by Fisher’s exact test 
and Fisher’s exact test with multiple contingency where chi-
square test is not suitable. Mann-Whitney U test was used 
for paired group comparisons of the numerical variables that 
were not normally distributed. The risk factors for anxiety 
and depression were analyzed by logistic regression analysis. 
The level of statistical significance was predetermined to be 
p<0.05.

RESULTS
In the present study, 665 male workers with a median age of 
45 y (range, 38-48 y) were included. The workers were most 
commonly exposed to solvents (45.9%), followed by heavy 
metal fume/dust (20.9%). Demographic characteristics, oc-
cupational data, working time, educational status, smoking 
status, respiratory complaints, and concomitant diseases of 
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the workers are summarized in Table 1. Respiratory com-
plaints were present in 34% of the workers, and concomi-
tant disease was in question in 14.7%, of which 4.8% had 
asthma and 3% had chronic obstructive pulmonary disease 
(COPD).

Of the workers, 54.3% were current smokers with a median 
smoking duration of 20 y, and 13.6% of them had severe nic-
otine dependence according to FTND scores. Information 
about the workers’ smoking status is summarized in Table 1.  
There was a significant difference between the groups in terms 

Table 1. Demographic characteristics and occupational 
data of the workers

	 N	 Median(Q1-Q3)	 n (%)

Age, years			 

Gender	 665	 45 (38-48)	

Male	 665		  665 (100)

Occupation/	 665		   
Exposure group

Solvent			   305 (45.9)

Heavy metal			   139 (20.9)

Inorganic dust			   88 (13.2)

Lifting Load			   73 (11.0)

Noise			   60 (9.0)

Working Duration, years		  20 (10-24)	

Number of Weekly 		  5 (5-6)	  
Working Days

Daily Working Hours		  8 (8-8.5)	

Educational Status	 665		

Illiterate/Primary School			   392 (58.9)

High School/			   245 (36.8) 
Business High School

Collage/University			   28 (4.2)

Smoking Status	 665		

Non-smoker			   123 (18.5)

Ex-smoker			   181 (27.2)

Current Smoker			   361 (54.3)

Duration of cigarette 	 542	 20 (14-25)	  
smoking, years

Pack-Years	 542	 15 (6-25)	

FTND score	 361	 3.00 (2.00-5.00)	

Nicotine dependence 	 361		   
according to FTND

Low			   180 (49.9)

Moderate			   135 (36.5)

Severe			   50 (13.6)

Current complaint			   226 (34.0)

Sputum			   113 (17.0)

Cough			   106 (15.9)

Shortness of breath			   105 (15.8)

Wheezing			   63 (9.5)

Chest pain			   37 (5.6)

Haemoptysis			   3 (0.5)

Concomitant disease			   98 (14.7)

Asthma			   32 (4.8)

Hypertension			   21 (3.2)

Diabetes			   21 (3.2)

COPD			   20 (3.0)

Other			   34 (5.1)

FTND, Fagerstrom Test for Nicotine Dependence; COPD, Chronic 
obstructive pulmonary disease

Table 2. Distribution of age and occupation/exposure 
according to smoking status

		  Non-	 Ex-	 Current 
		  smoker	 smoker	 Smoker 
	 n	 (n=123)	 (n=181)	 (n=361)	 p

Age group, years

≤29	 52	 13 (25.0)	 8 (15.4)	 31 (59.6)

30-39	 133	 25 (18.8)	 26 (19.5)	 82 (61.7)	
0.017

40-49	 369	 65 (17.6)	 105 (28.5)	199 (53.9)

≥50	 111	 20 (18.0)	 42 (37.8)	 49 (44.1)

Occupation/exposure group

Solvent	 305	 57 (18.7)	 79 (25.9)	 169 (55.4)

Heavy metal	 139	 24 (17.3)	 41 (29.5)	 74 (53.2)

Inorganic dust	 88	 11 (12.5)	 29 (33.0)	 48 (54.5)	 0.678

Lifting load	 73	 17 (23.3)	 17 (23.3)	 39 (53.4)

Noise	 60	 14 (23.3)	 15 (25.0)	 31 (51.7)

Table 3. Results of pulmonary function tests

	 N	 Median (Q1-Q3)

FVC, %	 615	 97.00 (89.00-105.00)

FEV1, %	 615	 95.00 (85.00-104.00)

FEF25-75, %	 615	 81.00 (62.00-99.00)

FEV1/FVC, %	 615	 81.00 (76.00-84.00)

FVC: forced vital capacity; FEV1: forced expiratory volume in 1 
second; FEF: forced expiratory flow 

Figure 1. Distribution of the workers among groups according to the 
Hospital Anxiety and Depression Scale score
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of age distribution according to smoking status (Table 2).  
While the prevalence of smokers was the highest (61.7%) 
in the age group of 30–39 y, the prevalence of non-smok-
ers was the highest (25%) in the age group of ≤29 y, and 
the prevalence of ex-smokers was the highest (37.8%) in 
the age group of ≥50 y. More than half of the workers 
in each occupation/exposure group were smokers. Of 
the workers, 80.8% have tried to quit smoking at least 
once and the reason for trying to quit was wishing to be 
healthy in 55.9%.

PFT was performed in 615 (92.5%) subjects. The results of 
the PFTs were summarized in Table 3.

According to HADS (score ≥8 for borderline+case group), 
at least one of anxiety and depression was present in 375 
(56.4%) workers. Anxiety and depression were deter-
mined in 252 (37.9%) and 294 (44.2%) workers, respec-
tively, whereas 171 (25.7%) workers had both. The work-
ers were divided into four groups according to HADS 
score (Figure 1):

Group A: 	 anxiety alone, n=81 (12.2%),
Group D: 	 depression alone, n=123 (18.5%),
Group A+D: 	 both anxiety and depression, n=171 (25.7%),
Group N: 	 neither anxiety nor depression (normal),  
	 n=290 (43.6%).

Group A, Group D, and Group A+D were compared with 
Group N in terms of demographic and occupational charac-
teristics. No difference was found among the groups in terms 
of age, educational status, or type of occupation/exposure. 
Daily working hours were significantly longer in Group A 
and Group A+D than in Group N. Number of weekly work-
ing days as well was higher in Group A+D than in Group N 
(Table 4).

Group A, Group D, and Group A+D were compared with 
Group N in terms of smoking status, PFT results, concomi-
tant diseases, and complaints (Table 5). Smoking status was 
not different among the groups; nevertheless, FTND score 
was significantly higher in Group A and Group A+D than 
in Group N. In addition, FVC and forced expiratory volume 
in 1-second (FEV1) values of Group A+D were significantly 
lower than that of Group N. Respiratory system complaints 
were more prevalent in those with anxiety and/or depression 
than the workers in the Group N (Table 5).

Regression analysis, which was performed to determine the 
risk factors, revealed that the presence of respiratory system 
complaints was a risk factor for anxiety (Odds ratio [OR]=2.25, 
95% Confidence interval [CI]: 1.34-3.78, p=0.002), depres-
sion (OR=1.84, 95% CI: 1.17-2.88, p=0.008), and anxiety 
plus depression (OR=1.98, 95% CI: 1.32-2.96, p=0.001) 
(Table 6).

Table 4. Demographic and occupational characteristics of the groups according to the Hospital Anxiety and Depression 
Scale

	 Group N	 Group A	 Group D	 Group A+D 
	 (n=290)	  (n=81)	  (n=123)	  (n=171)	 p1	 p2	 p3

Age group, years							     

≤29	 22 (7.6)	 5 (6.2)	 11 (8.9)	 14 (8.2)

30-39	 50 (17.2)	 24 (29.6)	 23 (18.7)	 36 (21.1)
	 0.082	 0.932	 0.607

40-49	 169 (58.3)	 43 (53.1)	 68 (55.3)	 89 (52.0)

≥50	 49 (16.9)	 9 (11.1)	 21 (17.1)	 32 (18.7)

Educational status

Illiterate/Primary school	 162 (55.9)	 51 (63.0)	 72 (58.5)	 107 (62.6)

High school/Business High School	 112 (38.6)	 25 (30.9)	 50 (40.7)	 58 (33.9)	 0.441	 0.089	 0.304

College/University	 16 (5.5)	 5 (6.2)	 1 (0.8)	 6 (3.5)

Occupation/Exposure group

Heavy metal	 57 (19.7)	 15 (18.5)	 26 (21.1)	 41 (24.0)

Solvent	 131 (45.2)	 40 (49.4)	 57 (46.3)	 77 (45.0)

Lifting load	 37 (12.8)	 8 (9.9)	 14 (11.4)	 14 (8.2)	 0.391	 0.628	 0.108

Inorganic dust	 31 (10.7)	 13 (16.0)	 17 (13.8)	 27 (15.8)

Noise	 34 (11.7)	 5 (6.2)	 9 (7.3)	 12 (7.0)

Duration of employment, years	 20 (8-25)	 18 (12-24)	 20 (7-24)	 18 (10-24)	 0.823	 0.857	 0.470

Number of weekly working days	 5.47±0.70	 5.41±0.79	 5.56±0.69	 5.59±0.71
	 0.716	 0.208	 0.036

	 5 (5-6)	 5 (5-6)	 5 (5-6)	 5 (5-6)

Daily working hours	 8.34±1.31	 8.88±1.40	 8.38±1.09	 8.64±1.31
	 <0.001	 0.795	 0.045

	 8 (8-8.5)	 8.5 (8-9)	 8 (8-8.5)	 8 (8-9)

The values are presented as number (%), median (Q1-Q3) or mean±standard deviation 

p1: difference between Group N and Group A; p2: difference between Group N and Group D; p3: difference between Group N and Group A+D
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DISCUSSION

In the present study that we conducted in 665 male workers 
who were exposed to occupational risk factors, it was deter-
mined that the most common exposure was solvent expo-
sure (45.9%); 54.3% of the workers were current smokers; 

13.6% had severe nicotine dependency according to FTND; 
34% had respiratory system complaints; 14.7% had a con-
comitant disease (most frequently asthma); and 56.4% had 
anxiety and/or depression. Presence of a respiratory system 
complaint was a significant risk factor for anxiety and/or de-
pression.

There is a documented relationship between cigarette 
addiction and anxiety and/or depression. This relation-
ship has been demonstrated in the studies conducted in 
different populations [19-25]. The prevalence of tobacco 
consumption among Turkish males was reported to be 
41.5% in 2012 [26]. The present study found that 54.3% 
of male workers (study population) were current smokers 
and that 80.8% of them tried to quit smoking for at least 
once to be healthy. A study conducted in construction 
workers (n=763) found heavy smoking to be associated 
with exposure to chemical substances in the working en-
vironment [27]. In the present study, more than half of the 
workers in each occupation/exposure group were current 
smokers. Although the prevalence of smoking was the 
highest (55.4%) in the solvent exposure group, no statisti-
cally significant difference was found between the groups 
in terms of smoking status. Nevertheless, the prevalence 
of smoking in each exposure group was higher than the 
prevalence rate reported for Turkish male population 
(41.5%).

A study conducted in rubber industry workers demonstrated 
that smoking and occupational exposure to respiratory system 
pollutants have a synergistic effect on PFTs [28]. In the present 
study, concomitant disease was determined in 14.7% of the 
workers, with asthma determined in 4.8% and COPD deter-

Table 6. Logistic regression analysis

	 p	 OR	 95.0% CI OR

Anxiety			 

Age Group	 0.087			    
(≤29 - Reference)

30-39 	 0.178	 2.13	 0.71	 6.41

40-49 	 0.804	 1.14	 0.40	 3.23

≥50 	 0.692	 0.78	 0.23	 2.64

Presence of respiratory 	 0.002	 2.25	 1.34	 3.78 
system complaints

Depression				  

Educational Status 	 0.183			    
(Illiterate/Primary  
School - Reference)

High School/Business 	 0.826	 1.05	 0.68	 1.63 
High School

Collage/University	 0.071	 0.15	 0.02	 1.18

Presence of respiratory 	 0.008	 1.84	 1.17	 2.88 
system complaints

Anxiety+Depression				  

Presence of respiratory 	 0.001	 1.98	 1.32	 2.96 
system complaints

Table 5. Smoking status, pulmonary function test results, concomitant diseases, and symptoms of the groups according to 
the Hospital Anxiety and Depression Scale

	 n	 Group N	 n	 Group A	 N	 Group D	 n	 Group A+D	 p1	 p2	 p3

Smoking status	 290		  81		  123		  171				  

Non-smoker		  57 (19.7)		  10 (12.3)		  26 (21.1)		  30 (17.5)	 0.291	 0.207	 0.838

Ex-smoker		  75 (25.9)		  21 (25.9)		  41 (33.3)		  44 (25.7)			 

Current Smoker		  158 (54.5)		  50 (61.7)		  56 (45.5)		  97 (56.7)			 

FTND score	 158	 3 (2-5)	 50	 4 (2-6)	 56	 3 (2-5)	 97	 4 (2-6)	 0.013	 0.450	 0.031

PFT result											         

FVC, %	 271	 99 (90-107)	 77	 97 (90-104)	 107	 95 (88-106)	 160	 95 (87-104)	 0.408	 0.256	 0.026

FEV1, %	 271	 98 (86-105)	 77	 94 (86-100)	 107	 95 (85-104)	 160	 94 (83-102)	 0.158	 0.491	 0.035

FEF25-75, %	 270	 83 (63-101)	 77	 74 (59-96)	 107	 82 (67-98)	 159	 79 (61-98)	 0.166	 0.788	 0.351

FEV1/FVC, %	 271	 81 (77-84)	 77	 80 (76-84)	 107	 81 (77-84)	 160	 80.5 (76-84)	 0.442	 0.859	 0.499

Presence of 	 290	 74 (25.5)	 81	 35 (43.2)	 123	 48 (39.0)	 171	 69 (40.4)	 0.002	 0.006	 0.001 
respiratory  
system complaints

Presence of 	 290	 39 (13.4)	 81	 14 (17.3)	 123	 20 (16.3)	 171	 25 (14.6)	 0.383	 0.455	 0.725 
concomitant  
disease

The values are presented as number (%) or median (Q1-Q3).

p1: difference between Group N and Group A; p2: difference between Group N and Group D; p3, difference between Group N and Group A+D

FTND: Fagerstrom Test for Nicotine Dependence; PFT: Pulmonary Function Test; FVC: forced vital capacity; FEV1: forced expiratory volume in 1 
second; FEF: forced expiratory flow 
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mined in 3% of them. Although more than half of the workers 
with occupational exposure were current smokers, the mean 
value of PFTs was above 80%. Nevertheless, FVC and FEV1 
values were found to be significantly lower in the workers with 
anxiety plus depression than in the normal group. The fact that 
the smoking status of the anxiety plus depression group was 
not different from the normal group; however, daily working 
hours and the number of weekly working days were higher, 
suggesting that impaired PFT might be due to exposure.

It was demonstrated that anxiety and depression are more 
prevalent among those with organic solvent exposure as 
compared with the control group [29]. An increase of 
various psychological disorders including anxiety and 
depression was reported in the subjects with asbestos 
intoxication [30]. All of the participants of the present 
study were the workers with occupational exposure; 
among these, the group with the highest prevalence of 
anxiety and/or depression (64.8%) was the group of in-
organic dust exposure/sewage workers. The absence of 
a control group without occupational exposure can be 
considered as a limitation of the present study. Neverthe-
less, the high prevalence of anxiety and/or depression in 
all exposure groups is a striking finding. Considering all 
of the workers, the prevalence of anxiety and/or depres-
sion was 56.4%.

Mykletun et al. [31] conducted a population-based large-
scale study and demonstrated a strong relationship between 
anxiety and depression assessed by HADS and smoking. In 
the present study, there was no difference between the anxi-
ety, depression, anxiety plus depression, and normal groups 
in terms of smoking status. However, FTND score was sig-
nificantly higher in the anxiety and anxiety plus depression 
groups than in the normal group.

In the present study, the presence of respiratory system com-
plaints was determined to be a risk factor for developing 
anxiety and depression. The presence of a respiratory system 
complaint enhanced the risk of anxiety by 2.25-folds, risk 
of depression by 1.84 folds, and risk of anxiety plus depres-
sion by 1.98-folds. Koulouri et al. [32] conducted a study 
including 100 males working in shipbuilding industry and 
100 males from the general population as the control group 
and found that coexistence of chronic diseases and smoking 
addiction affects the individuals’ emotion and social func-
tioning.

In conclusion, smoking and anxiety/depression were 
found to be the conditions affecting more than half of the 
workers with occupational exposure. The presence of re-
spiratory system complaints was a significant risk factor 
for anxiety/depression. The unfavorable effects of occupa-
tional exposure and smoking on respiratory system have 
been documented; this negativity also has an impact on 
the quality of life and psychosocial status of the individu-
als. Intensive efforts should be made to encourage the sub-
jects exposed to occupational risk factors to quit smoking. 
They should also be closely monitored for respiratory sys-
tem complaints.
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