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INTRODUCTION:
Patna is growing rapidly owing to the expanding economic base. This 
has led to an increase in the use of motor vehicles with a subsequent 
rise in the levels of air pollution. Among the motor vehicle generated 
air pollutants, highly signicant percentage of the air particles are 
emitted by diesel exhaust. Bus drivers are consistently exposed to 

1diesel exhaust and other atmospheric pollutants. 

The air quality index shows that Patna  is moderately polluted in all the 
2seasons.  Increased number of vehicles result in slow trafc movement 

which is further compounded by acceleration and de-acceleration of 
the vehicles on the congested roads. This leads to increased air 
pollution in the city. Pollutants may be changed by chemical reactions 
after being emitted. Oxides of nitrogen and volatile organic 
compounds from automobile exhaust react with sunlight and produce 

3ozone.

Acute effects of the exhaust exposure include irritation of eyes and 
4nose, headache, fatigue, and nausea. Chronic exposure is associated 

5with cough, sputum production, backache, increased stress  and 
6decrease in lung function.  The most important trafc-related air 

pollutant is particulate matter(PM). Fine particles of particulate matter 
(PM 2.5) can reach smaller airways and alveoli leading to decrease in 

7the pulmonary compliance. Pulmonary function tests (PFTs) are an 
important tool in the investigation and monitoring of patients with 
respiratory pathology. Spirometry is the most commonly used lung 
function screening study. It has been observed that exposure to 
automobile exhaust and fuel vapor impairs lung function in a time 
dependent manner. If changes in pulmonary functions can be detected 
in the earliest stages, then preventive or corrective measures are likely 
to be more benecial.  Thus the present study was aimed to assess 
ventilatory lung function status of Trafc policeman exposed to 
automobile pollution in Patna.

METHODS
The current study was done by taking fty trafc policemen who are 
exposed to automobile exhaust and Fifty healthy controls. The subjects 
were selected from the general population randomly according to
following inclusion and exclusion criteria.

INCLUSION CRITERIA:-
 Healthy non smoker trafc policemen in the age group of 20–55 years 
who are working in trafc junctions for more than 1 year are included 
in the study.

 Healthy non smoker control population of the same age, sex and BSA 

are selected from general population and included for the study.
 Informed consent is taken from all the subjects those who are willing 
to participate in the study.

EXCLUSION CRITERIA:-
Any evidence of chronic obstructive pulmonary disease, asthma, 
musculoskeletal abnormality, heart disease, anaemia, obesity and 
history of smoking.

 Any history of angina or chest pain, diabetes or hypertension.
 Non cooperation or inability to perform pulmonary function tests.

STUDY DESIGN:
Trafc policemen were selected as per the inclusion criteria laid down. 
The controls were selected as per the criteria laid down. Their written 
consent was taken. The screening of the subjects was done for 
exclusion criteria.

The Anthropometric measurements like height (cm),weight (kg) and 
Body surface area (square meter) were measured. PFT by 
computerised spirometer measuring FVC, FEV 1, FEV /FVC, PEFR 
and FEF were recorded. 1 1 25-75%

The subjects were explained about the actual procedure and purpose of 
the study before they were put to test. PFT measurements are done by 
using Kit micro RS 232 C, Computerised spirometer recording, a 
minimum of 3 readings on each occasion at 15 minute interval and 
maximum values were taken.

STATISTICAL ANALYSIS:
Results are presented in Mean  SD (Min-Max) for each of the ±
parameter. The two groups were compared by using unpaired t test. 
Analysis of variance (ANOVA) has been used to nd the signicance 
of the study parameters between the 3 or more groups of patients.

RESULTS
Both the subjects and controls were well matched with respect to age, 
weight, height and body surface area(BSA) respectively.

Table 1 shows the comparison of pulmonary function tests in cases and 
control groups. It can be seen that there is decline in pulmonary 
function parameters like FVC,FEV , PEFR, FEV /FVC, FEF in cases 
when compared to 1 1 25-75% controls which is statistically 
signicant.
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BACKGROUND: This study was undertaken with a view to investigate the effect of automobile pollution on pulmonary 
function parameters in Trafc policemen, so that the potential health risks in these subjects can be minimised by early 

identication of abnormalities in PFT parameters. 
MATERIAL &METHODS: The study involved the trafc policemen who are exposed to automobile pollution and normal healthy controls 
who are age & gender matched. In both the groups, PFT parameters like Forced Vital Capacity(FVC), Forced Expiratory Volume in rst second 
(FEV , 1)FEV /FVC ratio, Peak Expiratory Flow Rate (PEFR) and 1Forced Expiratory Flow between 25-75% of Forced Vital Capacity (FEF ) 
were recorded using Spiro meter RS 232C.
RESULTS: Trafc police personnel had signicantly declined forced vital capacity (FVC), forced expiratory volume in one second (FEV 1), 
slow vital capacity (SVC) and maximum voluntary ventilation (MVV) when compared with predictive normal values, which is probably due to 
exposure to vehicular exhaust. Trafc personnel with longer duration of exposure showed signicantly reduced lung functions than those with 
shorter duration.
CONCLUSION: A signicant reduction in Forced Expiratory Volume in rst second, Peak Expiratory Flow Rate and FEV /FVC ratio reected 
an obstructive type of abnormality in Trafc policemen and there was a linear relationship between duration of exposure .
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This study is in agreement with Wongsurakiat P,14 15 Maranetrea KN 
et al , Kim SM, Cheon GR et al , Jafary ZA,1 16 Faridi I et al , Binawara 
BK, Gahlot S et al and Ingle ST,3 Pachpande BG et al who also found 
the same results.

Table 2 shows the comparison of pulmonary function tests with respect 
to duration of exposure. It shows a linear relationship in pulmonary 
function parameters in trafc policemen with respect to duration of 
exposure.This study is in agreement with Uzma NB, Khaja17 
Mohinnuddin  Salar BM, et al who also found the same results.

Table 1: Comparison of Pulmonary Function tests in study and 
Control group

Table 2: Comparison Of Pulmonary Function Tests According To Duration Of Exposure
Pulmonary Function test 1-5 years 6-10 years 11-15 years >15 years Control Group f value P value

FVC 3.91±0.42 3.32±0.46 3.41±0.63 3.02±0.37 4.09±0.39 46.261 <0.001**

FEV1 3.23±0.46 2.56±0.37 2.55±0.54 2.22±0.26 3.48±0.39 79.989 <0.001**

PEFR 9.03±0.61 7.43±1.19 7.19±1.27 6.87±1.06 8.92±0.86 40.270 <0.001**

FEV1/FVC 0.83±0.05 0.77±0.07 0.74±0.06 0.72±0.06 0.84±0.06 33.088 <0.001**

FEF25-75% 4.22±0.58 3.66±0.45 3.58±0.44 3.03±0.44 4.37±0.49 51.076 <0.001**

Signicant at 1% level of signicance

DISCUSSION
In the present to see the effect of automobile exhaust, PFT was 
recorded in the Trafc policemen. The dynamic parameters like FVC, 
FEV , PEFR, FEV /FVC, FEF were reduced in trafc policemen 1 1 25-75%

exposed to automobile exhaust when compared to control group.

Diesel exhaust organic extracts induce reactive oxygen species in 
macrophages and bronchial epithelial cells, two key cell types targeted 
by particulate matter in the lung. Reactive oxygen species activate the 
promoters of cytokines and chemokines involved in allergic 
inammation through activator protein-1 and nuclear factor- kappa B 
signalling pathways. Organic diesel exhaust particle chemicals also 
induce apoptosis and necrosis in bronchial epithelial cells via a 

18, 19mitochondrial pathway .

Laboratory studies in humans and animals have shown that particulate 
toxic pollutants particularly diesel exhaust particles can enhance  
allergic inammation and can induce allergic immune responses. Most 
of these immune responses are mediated by the carbon core of diesel 
exhaust particle. Poly aromatic hydrocarbons are major chemical 
components of diesel exhaust particulates, and they have enhanced the 

20production of immunoglobulin E .

Diesel exhaust particles (DEP) are thought to consist of a carbon core 
surrounded by trace metals, such as nickel, and salts to which are 
adsorbed organic hydrocarbons. A number of these components have 
inammatory effects in the lungs of laboratory animals. For example, 
intratracheal instillation of ultrane carbon particles in rats leads to 
neutrophil inux into the lungs, and increase in bronchoalveolar 
lavage uid (BALF) concentrations of tumour necrosis factor- (TNF) - 
alpha. Intratracheal instillation of nickel in rats causes severe and 
sustained inammation, withgeneration of free radicals. Inhalation of 
hydrocarbons also leads to lung inammation. The foregoing 
observations indicate that diesel particles themselvescan induce 

21, 22airway inammation .

This may be the reason for decreased FVC and FEV  and PEFR in 1

trafc policemen.

FEF  indicates ow rates in small airways i.e. those with internal 25–75%

diameters of less than 2 mm. Decrease in FEF  suggest greater 25–75%

involvement of small airways. Particles generated from diesel exhaust 
are extremely small and are present in the nuclei or accumulation 
modes, with diameters of 0.02 nm and 0.2 nm respectively. These small 
sized particles, by virtue of their greater surface area to mass ratio, can 
carry a much larger fraction of toxic compounds, such as hydrocarbons 
and metals on their surface. Hence chronic exposure to them can lead 

23, 24to chronic inammation of respiratory tract and lung parenchyma .

The  FEV /FVC ratio was also reduced in the current study suggesting 1

an obstructive type of respiratory involvement.

The pulmonary function parameters recorded using Kit micro RS 232 
C, Computerised spirometer reected an obstructive type of 
respiratory involvement in Trafc policemen.

Recording of Slow Vital Capacity would have revealed restrictive 

abnormality more accurately. Post Bronchodilator test along with 
FEV /FVC would have supported obstructive type of abnormality.1

The PFT parameters in the Trafc policemen showed a linear 
relationship with respect to duration of exposure in the present study.

The chronic inammation of respiratory tract may be the reason for 
decreased pulmonary function parameters in trafc policemen with 
respect to duration of exposure.

CONCLUSIONS
The results of this study have shown a signicant fall in pulmonary 
function parameters like FVC, FEV , PEFR, FEV /FVC and FEF  1 1 25-75%

in trafc policemen and the fall in pulmonary function parameters is 
also associated with respect to duration of exposure indicating a 
reduction in lung function efciency of the trafc policemen exposed 
to automobile pollution.

The signicant reduction in PEFR and FEV /FVC indicate warning 1

symptoms of asthma among Trafc policemen. This study concludes 
that the Trafc policemen are highly vulnerable for respiratory 
impairment due to vehicular exhaust at workplace environment. The 
protective measures like use of mask, regular health check up and also 
awareness on health impacts of pollution need to be adopted for 
protection of Trafc policemen working on the heavy trafc roads.
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