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IMPACT OF HIGHWAY TRAFFIC POLLUTION ON LUNG 
FUNCTION OF RESIDENTIAL POPULATION  

IN JALGAON URBAN CENTER 
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Abstract. Higher levels of pollutants are observed in the residential area near the 
highway passing through Jalgaon urban center. The continuous exposure of the 
population to these higher levels of air pollutants leads in decrease in the lung 
capacity. Decline in the lung parameters FVC, FEV1, and PEFR are observed in 
the population residing in the area than the non-exposed population. 

1. Introduction 

Air pollution is one of the serious problems faced by the peoples in the developing 
countries like India. The urban areas in India, which have not only experienced a rapid 
growth of population but also by a growing number of vehicles. The major causes of 
increased emission of pollutants in urban areas include the use of poor quality fuel, traffic 
congestion and badly maintained motor vehicles. The impact of vehicular pollution on 
human health in urban areas is at peak level as vehicle emissions are near the ground level 
where people live and work.  

The effect of air pollution includes breathing and respiratory problems, aggravations of 
existing respiratory and cardiovascular diseases, alterations in the body defense system 
against foreign materials and damage to lung tissue and carcinogenesis [1], [2]. Prolonged 
exposure to dust can results in chronic bronchial problems [3]. Investigations of the 
respiratory health effects due to exposure to vehicular pollution exposures are necessary in 
order to predict the risk factors that may cause asthmatic response [4]. Generally in urban 
centers the residential areas are located along the roadside. The populations of such areas 
are continuously exposed to vehicular pollution. 
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2. Materials and methods 

2.1. Study area 
In order to study the impact of vehicular pollution on the lung function, the residential 
population along the highway (NH-6) passing through Jalgaon is selected. Jalgaon city is 
the trade and commercial center of North Maharashtra Region, India. Current population of 
the city is standing at 4 lacks. The population of Jalgaon city had grown up by 23% during 
1981 – 91 and by 19% during 1991 – 2001. With the population, vehicular number is also 
increasing in the city. The data shows that nearly 400 new vehicles are registered every day 
at Jalgaon Road Transport Office. Vehicle population data of Jalgaon district shows that 
there is a continuous increase of vehicles since 1998 to 2002. The average vehicular density 
on highway is 17,000 vehicles/day. 

Higher incomes, mobility and rapid expansion of the city in the last five years have 
increased the demand of motorized transport, resulting in the disproportional higher number 
of vehicles in the urban center. 

2.2. Subjects 
Over several days the author visited the residential areas along the highway roadside and 
selected 100 residential peoples for the lung function test. A detailed history was taken to 
determine whether they would be included in the study or not on the basis of exclusion 
criteria. They were questioned with regard to smoking cigarettes and other tobacco 
products. The unexposed group of population was selected from the area, located away 
from highway and other busy streets of the city. It is ensure that the control subjects are 
coming in minimum in contact of road traffic. 

2.3. Exclusion criteria 
Subjects with clinical abnormalities, smoking habit, pulmonary tuberculosis, bronchial 
asthma, chronic bronchitis, emphysema, drug addicts, abdominal and chest surgery and the 
subjects exposed to any industry were excluded from the study. 

2.4. Pulmonary Function Test 
The residential peoples and control samples were subjected to Pulmonary Function Test [5]. 
Before the test age, height and weight of the subjects were entered in the spirometer 
(Medspiror, Recorder and Medicare Systems, India). The spirometer gives two values, one 
is expected and other actual. The actual values (FVC, FEV1 and PEFR) are based on 
maximal inspiration and expiration of the subjects. The pulmonary function test was 
conducted by sitting the subject comfortably in the chair. Regular sterilization of the 
mouthpieces was done before use. The subjects were asked to take maximum inspiration 
followed by maximal exhalation. Three such tests were performed and subjects were 
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coached to improve the efforts. The best of three performances of FEV1, FVC and PEFR 
are taken into account [6]. 

2.5. Risk Assessment 
The data on the self reported health status of the exposed and unexposed group was 
collected by standard questionnaire. The Respirator Medical Evaluation Questionnaire [7] 
was used for collection of the data. The questionnaire was translated in the local language. 
The symptoms viz. frequent coughing, shortness of breath and irritation in respiratory tract 
were considered for risk assessment. The risk was calculated between the residential 
peoples and control group having different exposure to risk factor. 

3. Result and discussion. 

Higher levels of air pollutants are reported in the residential area near highway (NH-6) 
passing through the city [8]. The residential population of this area is exposed to the air 
pollutants continuously. In this study the estimates are made on the lung function efficiency 
of the residential population exposed to highway traffic pollution. The results are compared 
to the unexposed group of population from the city. 

The result shows variations in the lung parameters (FVC, FEV1, and PEFR) among the 
exposed and unexposed group of residential population. No significant variation is 
observed in the FVC and FEV1 of exposed population in the age group of 18 – 29 years as 
compared to the control subjects. Significant reduction in PEFR is recorded in the exposed 
population as compared to control in this age group. 

In the age group of 30 – 39 years only FEV1 is affected in the exposed group. The 
variations in PEFR and FEV1 are insignificant as compared to control. Significant decrease 
in FEV1 and PEFR was noted in the age group 40 – 49 years of exposed population. The 
reduction in this parameter is significant as compared to unexposed population in the higher 
age group of (> 50 years) exposed population. Decrease in FVC, FEV1 and PEFR are noted 
in the control group with increase in age. This confirms that the lung function is affected 
with increasing age that is age-induced asthma.  

The data on risk assessment shows higher relative risk for residential peoples along the 
highway roadside exposed to the vehicular pollution. The relative risk is for the symptoms 
studied (frequent coughing, shortness of breathe and irritation in respiratory tract) were 
above 1. This shows an association between exposure and risk factor. Attributable risk for 
the residential peoples along the high way roadside exposed to the vehicular pollution is 
0.15, 0.04, and 0.7 for the symptoms like frequent coughing, shortness of breathe and 
irritation in respiratory tract respectively. This supports the result obtained for the relative 
risk and confirms the relationship between exposure and risk of residential peoples. 

The result on ventilary impairment shows that 39 % of residential peoples are having 
stable (Normal) asthma, 60 % of the residential peoples are having warning asthma signal 
and 01 % are having fatal asthma. Higher number of subjects shows warning signals of 
asthma as compared to unexposed group of population. This may be due to the exposure of 
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residential peoples to vehicular pollutants prevailing in the urban air environment along the 
roadside. 

4. Conclusion 

The results of the study indicate reduction in the lung function efficiency among the 
residential peoples exposed to higher traffic pollution. Ingle et. al. (2005) reported decrease 
in lung efficiency in the shopkeepers exposed to traffic pollution. Significant reduction in 
the lung capacity was observed in the higher age group of residential peoples living along 
the highway roadside. The forced expiratory volume in one-second (FEV1) and peak 
expiratory flow rate (PEFR) of exposed residential population was significantly affected as 
compared to control in the age group of 30 – 39 years. In control group the FEV1 / FVC 
ratio is higher. This shows better lung efficiency in the unexposed population. The situation 
of forced expiratory volume (FEV1) among the exposed residential population is alarming. 
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