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ABSTRACT 
 

Aim: To assess the prevalence of respiratory system symptoms among the workers of automobile industry who 

are frequently exposed to hazardous chemical agent and dust. 
Study design: Cross-sectional observational study. 
Place and Duration of Study: In an automobile factory in Lahore in May, 2017. 

Methodology: Sixty eight participants of which 34 were exposed and 34 were non-exposed workers of an 
automobile factory were selected. Age, BMI, smoking history, lung functions including FEV1, FVC, FEV1/FVC, 
PEF, PEF25-75 and VC before and after the work shift, symptoms including dry throat, runny nose, headache, 
fatigue, cough, phlegm, dyspnea, and wheeze; and chest tightness were compared between the cases and 
controls. Independent t-test, paired t-test and chi-square tests were applied. Data was analyzed with SPSS v.23.0 
after considering p<0.05 statistically significant. 
Results: FEV1, PEF, and VC were significantly decreased in the exposed workers as compared those who were 

not exposed (p-value <0.001, <0.001 and 0.001, respectively). The decrease in FVC and FEV1/FVC and 
FEV1/VC ratio was also significant (p-value 0.011, 0.002 and 0.048, respectively). Dry throat, runny nose and 
fatigue were significantly more in cases (p-value 0.022, 0.016 and 0.018, respectively). Cough, phlegm, wheeze, 
and dyspnea; and chest tightness were more prevalent in the cases (p-value 0.015, <0.001, 0.001, <0.001 and 
0.001, respectively). 
Conclusion: Decline in lung functions and prevalence of respiratory symptoms were significant in the workers 

exposed to dust and BTEX warranting the performance of lung function tests before and after the employment for 
the identification of the sensitive personnel. 
Keywords: automobile factories, respiratory symptoms, prevalence. 

 

INTRODUCTION 
 

In exposed workers of small as well as larger scale 
industries, many respiratory disorders are caused due to 
the inhalation of dust particles and various chemical 
agents1,2. It is the type of dust particles, gases, vapors 
inhaled along with the time period of exposure which 
determine the development of the type of respiratory 
symptoms by the dust, gases and the vapors in the 
occupational settings3,4. Respiratory disorders and the 
symptoms can be prompted due to the exposure of the 
workers to the polluting agent5,6. Residents and the workers 
of the industrial are can probably experience acute 
exposure to the disease causing polluting agents. In the 
following months, these workers and the residents 
experience chronic exposure 7. In many studies, the 
prevalence of various respiratory symptoms such as 
dyspnea, chronic cough, chest tightness and rhinitis has 
been highlighted in the population exposed to pollutants in 
comparison with the controls8,9,10.  

Hanssen et al11 highlighted the high prevalence of 
respiratory signs and symptoms in the workers present 
inside the green house when compared with the controls. 
Pesticides and tobacco smoke have high tendency to 
cause possible health hazards related to the respiratory 
system12,13,14. The observed relationship between the 
occurrence of respiratory symptoms and tobacco smoking 
was significant15. While the association of the respiratory 
symptoms with the spirometry results has been shown to 
be minimal7. The effects of dust exposure over the 
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respiratory symptoms has been documented in some 
research studies16. Dust affects many organs of the body 
including eyes, nose, lungs and the airways and it has a 
strong tendency to cause the respiratory complications in 
the laborers who are exposed at the work places17. 

Chemicals present at different workplaces irritate the 
airways and sensitize the airway epithelium which results in 
the development of many respiratory illnesses and lung 
functions are significantly affected18. Many volatile organic 
substances are toxic and can cause different type of 
hematologic effects, induction of carcinogenesis and 
nervous system disorders. Increase in the greenhouse 
effect had played a significant role in the emergence of 
respiratory system disorders, recently. The International 
Agency for Research on Cancer (IARC) and Environmental 
Protection Agency (EPA) have classified benzene as 
human carcinogen because it has been found to cause 
cancer in both the humans and the animals 3, 19-21. The 
exposure of the workers to dust and organic harmful agents 
such as chlorinated hydrocarbons, PAHs and PTEX is 
common is common and this all has detrimental effect on 
the respiratory system16. 

Although many studies have been conducted on 
respiratory system disorders, very few have showed that 
there is mild difference in the lung functions prior to and 
after the employment in the automobile factories. 
Moreover, there has been observed inflation in the 
installment of automobile factories in Pakistan in the recent 
past but the data about the workers’ health has been 
insufficient. Current study is aimed at observing the 
prevalence of the respiratory system disorders as well as 
symptomatology among the works who are working at 
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automobile factories in Pakistan and are frequently 
exposed to dust and BTEX (benzene, toluene, ethyl 
benzene and xylene). 
 

MATERIAL AND METHODOLOGY 
 

This is a cross-sectional observational study which was 
conducted in an automobile factory in Lahore in May, 2017. 
Sample size was calculated after taking the study by Harati 
B et al. 22 as reference. We selected sixty eight participants 
in our study out of which, thirty four were the workers who 
were exposed to different levels of the BTEX whereas other 
thirty four were the controls who were not exposed to BTEX 
but were working at the factory. We evaluated sixty eight 
samples to evaluate the respiratory symptoms as well as 
the lung functions. We selected only those workers who 
were working during the morning shift. The exposure time 
of the workers to the pollutants was approximately 1 to 8 
hours per day. All the workers who were known cases of 
COPD, previously diagnosed of sinusitis, lung carcinoma 
and were asthmatic were excluded from the study. All the 
participants were fully informed about the nature of our 
study and proper written consent was taken.  
NIOSH method was used to obtain analyze the sample of 
the inhaled air for the presence of BTEX compounds. We 
collected 60 samples in about 8 hours in the morning shift. 
To collect the air samples, sir was aspirated through 
specific sampling tubes which contained activated coconut 
shell charcoal. The flow rate of the battery operated 
samplers used to collect the air samples was 100ml per 
minute. Pumps with stable flow rate were preferred for 
prolonged sapling over a time period of eight hours. We 
performed tests to assess pulmonary function in sixty eight 
subjects, thirty four cases and thirty four controls. We used 
spirometer, disposable mouth piece filters and nose clips in 
both the exposed as well as non-exposed workers for the 
evaluation of lung functions. We performed spirometry tests 
before the start of the work shift and then after two days 
absence from work. The test performed to assess lung 
function included forced expiratory volume during 1st 
second (FEV1), forced vital capacity (FVC), forced 
expiratory volume during 1st second to forced vital capacity 
ratio (FEV1/FVC), peak expiratory flow (PEF), peak 
expiratory flow mid quartile average (PEF25-75) and vital 
capacity (VC). Pulmonary functions tests of the cases and 
the controls were compared before and after the work shift.  
A proper questionnaire was set and the data about 
smoking history, non-specific symptoms and the respiratory 

symptoms was collected by the researcher himself. The 
non-specific symptoms included dry throat, runny nose, 
headache and fatigue; and the respiratory symptoms 
included cough, phlegm, dyspnea, and wheeze; and chest 
tightness. The prevalence of these symptoms was 
compared between the cases and the controls. All the data 
was analyzed using the software SPSS version. 23.0. The 
mean age and BMI was compared by independent t-test. 
Pulmonary function tests were compared by applying 
paired test. Pearson chi-square test was applied to 
compare smoking history and symptomatology. P-value of 
less than 0.05 was considered statistically significant. 
 

RESULTS 
 

Age and BMI of thirty four cases and thirty four controls 
were not significantly different (p>0.05). 53% of the cases 
and 41% of the controls were smokers, the difference being 
statistically insignificant (p>0.05). Table-I 

Average levels BTEX were calculated after collecting 
various samples. (Table-II) The difference in lung function 
tests before and after the work shift were compared 
between the two groups. FEV1, peak expiratory flow (PEF), 
and vital capacity (VC) were significantly decreased in the 
exposed workers as compared those who were not 
exposed (p-value <0.001, <0.001 and 0.001, respectively). 
The decrease in forced vital capacity (FVC) and FEV1/FVC 
ratio was also significant (p-value 0.011and 0.002, 
respectively). Apparently, the difference in the FEV1/VC 
ratio was not different between the two groups but it was 
still statistically significant (p=0.048). Table-III 

The complaint of headache was not different in the 
two groups (p=0.056). Other non-specific symptoms 
including dry throat, runny nose and fatigue was 
complained by 35%, 32% and 44% of the cases; and 12%, 
9% and 18% of the controls, respectively. The difference 
was statistically significant (p-value 0.022, 0.016 and 0.018, 
respectively). The respiratory system symptoms including 
cough, phlegm, wheeze, dyspnea and chest tightness were 
complained by 41%, 53%, 35%, 44% and 38% of the 
cases; and 15%, 6%, 3%, 6% and 6% of the controls. The 
difference in the prevalence of these respiratory symptoms 
was also statistically significant (p-value 0.015, <0.001, 
0.001, <0.001 and 0.001, respectively). Table-IV. 

Data is presented as mean ± S.D unless indicated 
otherwise. Independent t-test and Pearson chi-square test 
applies.

 
 
Table I: Demographic and Baseline Data of the Patients 

Variable Cases (n=34) Controls (n=34) p-value 

Age 33.12±9.71 31.65±9.53 0.531 

BMI 24.56±2.62 23.97±1.71 0.278 

Smoking, n (%) 18 (53) 14 (41) 0.331 

 
Table II: Exposure levels of BTEX in factory workers 

Levels  Benzene  Toluene  Ethyl benzene Xylene 

Current day level (ppm) 0.74±0.12 2.17±2.9 41.24±3.1 34.11±26.2 

Four-week Average (ppm) 0.76±0.14 1.41±1.8 47.68±7.4 43.34±22.7 

Cumulative (ppm, years) 0.59±0.21 1.49±2.3 53.47±11.5 53.85±28.1 

Data is presented as mean ± S.D. 
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Table-III: Lung function tests before and after employment 

Parameter Cases (n=34) Controls (n=34)  
p-value Before  After  Before  After  

FEV1 (L) 4.80±0.31 4.32±0.32 4.66±0.23 4.60±0.23 <0.001 

FVC (L) 3.90±0.45 3.72±0.44 3.99±0.28 3.81±0.35 0.011 

FEV1/FVC% 79.44±4.09 77.56±3.84 81.41±4.07 78.59±4.31 0.002 

PEF (L/S) 9.15±0.21 8.81±0.22 8.99±0.19 9.02±0.18 <0.001 

PEF25-75 (L/S) 4.42±0.28 3.81±0.46 4.28±0.32 3.61±0.29 <0.001 

VC (L) 4.75±0.20 4.61±0.13 4.66±0.14 4.65±0.12 0.001 

FEV1/VC (%) 81.41±3.12 80.38±2.90 81.65±4.01 79.74±5.33 0.048 

Data is presented as mean ± S.D. Paired t-test applied. 
Table-IV: Respiratory Symptoms 

Variable  Cases (n=34) Controls (n=34) p-value 

Dry throat, n (%) 12 (35) 4 (12) 0.022 

Running nose, n (%) 11 (32) 3 (9) 0.016 

Cough, n (%) 14 (41) 5 (15) 0.015 

Fatigue, n (%) 15 (44) 6 (18) 0.018 

Headache, n (%) 9 (26) 3 (9) 0.056 

Phlegm, n (%) 18 (53) 2 (6) <0.001 

Wheeze, n (%) 12 (35) 1 (3) 0.001 

Dyspnea, n (%) 15 (44) 2 (6) <0.001 

Chest tightness, n (%) 13 (38) 2 (6) 0.001 

Pearson chi-square test applied. 

DISCUSSION 
 

Exposure to airborne chemicals, biological pollutants and 
dust results in severe effects on the health of the workers 
12, 16. In the study conducted by Harati B et al22, a decrease 
in the lung functioning capacity and a rise in the prevalence 
of the respiratory symptoms was observed among the 
workers who were exposed to BTEX chemicals and dust at 
an automobile manufacturing factory in Tehran, Iran. These 
results were consistent with the results observed in current 
study. Similar study was conducted by Gosh T et al23 and 
they observed similar effects on the health of the personnel 
working at a rice mill in India. A consistent correlation of 
self-reported exposure at the workstation with the 
respiratory symptoms and lung disorder has been 
observed24,25,26. But the worth of the questionnaire used for 
research purpose depends on the local and regional 
cultures27. Lung function tests are found to be more reliable 
criteria instead of the questionnaire for the detection of 
chronic obstructive pulmonary diseases28. 

In the current study, a decrease in the lung 
functioning capacity and a rise in the prevalence of the 
respiratory symptoms were observed among the workers 
who were exposed to BTEX chemicals and dust at the 
automobile factory. The prevalence of cough, wheeze, 
phlegm, dyspnea and chest tightness was found to be high 
in the exposed workers. Prevalence of respiratory 
symptoms among the exposed workers indicate the 
increased risk of respiratory diseases 9.Almost 4-21% 
increase in wheezing and 4-8% increase in shortness of 
breath was observed in the farmers who were involved in 
the production of crops29. In other studies conducted on 
different types of workers who were commonly exposed to 
dust, forced vital capacity (FVC), vital capacity (VC) and 
peak expiratory flow (PEF) were detected to be significantly 
lower than those of the controls30-33. 

In the polluted workstation, the use of a proper 
questionnaire is recommended for the detection of the 

sensitive personnel before the start of job. Worker having 
pre-existing pulmonary diseases and lung pathologies may 
be at higher risk of developing acute and chronic 
pulmonary diseases if they continue their work in the 
polluted environment of the factories. 
 

CONCLUSION 
 

Decline in lung functions and prevalence of non-specific 
and respiratory symptoms was significant in the workers 
exposed to dust and BTEX. This warrants the performance 
of lung function tests before and after the employment for 
the identification of the sensitive personnel. 
Conflict of interest: There was no conflict of interest found 

regarding this research. 
Funding Source: No funding source was available for this 
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