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RESIDENTIAL POPULATION TO HIGHWAY TRAFFIC NOISE IN 

JALGAON URBAN CENTER 
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Abstract. Heavy traffic is a major source of noise pollution in the urban centers. 
Higher noise levels are observed in the residential area near highway passing 
through Jalgaon city. The exposure of population to the higher noise levels affects 
on the hearing capability. In the present study hearing impairment was observed 
in the population exposed to higher noise levels. 

1. Introduction 

Noise emitted in the environment from every source is an undesirable byproduct of our 
modern way of life. Noise pollution emanates from both outdoor and indoor environment. 
Major contribution to outdoor noise often comes from road transportation and is the main 
source of pollution. Noise survey in various cities throughout the world have revealed that 
traffic noise is typically the largest contributor to recorded sound levels and the most 
important source of annoyance [1], [2], [3]. In India, the contribution of traffic noise is 
about 55 % of the total noise pollution [4]. Unfortunately, in the planning of highway 
projects in India, future expansion of urban centers is not taken in to consideration. As a 
result, (i) unplanned highways are passing through heart of most of the urban centers, (ii) 
intolerable highway traffic is adversely affecting the nearby population exposed to 
continuous noise pollution and (iii) it is difficult to determine and eradicate the impact(s) of 
noise in the exposed population. Noise is one of the most important hazards from the traffic 
and hearing has been estimated to be the most rampant disability in the population of 
developed countries [5]. Similar increasing noise pattern and hearing impairment are 
reported in the Indian urban centers [6], [7], [8], [9]. Hearing loss can be a devastating 
disorder depending on its severity. 
Exposure to the traffic noise has a number of acute and chronic effects on human 

population [10], [11]. It disturbs the quality of sleep and may cause insomnia. Its capacity 
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of causing annoyance, hearing loss, mental disorders and adverse physiological and 
psychological impacts has been well established [12], [13]. Increase in activity of endocrine 
glands, high blood pressure, heart rates and change in blood composition are observed in 
population exposed to higher traffic noise levels [14], [15].  
Noise induced hearing loss (NIHL) is a sensorineural hearing loss. Prolonged exposure 

to high intensity noise can damage and destroys sensory hair cells of the inner ear leading 
to irreversible hearing loss [16]. NIHL is usually bilateral and    shows a similar pattern in 
both ears. It is generally accepted that noise levels below 30 dB (A) do not present a risk to 
hearing. 
The objectives of the study are to report the hearing status of the city residence in the 

near vicinity of highway. The comparative study on hearing status of control (unexposed) 
group was also conducted to understand the effect of traffic noise exposure on the 
residential population of the city. 

2. Methods 

The present study emphasizes on the noise pollution and area affected due to the noise 
emitted by highway transportation. Jalgaon urban center is one of the major urban centers 
in Maharashtra state, India with large commuter flow. The population of the city is 
approximately reaches to 4 lacs. National highway (NH-6) passes through heart of the city 
and covers approximately 10 Km distance. The residential colonies are developed on both 
sides of the road during last two decades and about 30% of the city population resides in 
this area. The subjects were drawn from the residence of both the sides of highway. The 
unexposed subjects were selected from the quieter area away from the major traffic streets 
in the city. The subjects selected for the study spent most of their time (at least 14-16 
hrs/day) at home. 
The data on self reported hearing loss was collected from both the group of subjects 

using Standard questionnaire. The questions were adopted from the 1977 National Health 
Interview Survey [17]. The hearing loss questions were divided into screening questions 
and self-rating scale. In first part of questionnaire provided to subjects the questions to 
screen hearing difficulty were included. The questions include whether they had total 
deafness, or any other hearing trouble. Only the subjects attempted the second part of the 
questionnaire with any type of hearing difficulty. It includes the self-rating scale. In the self 
rating scale the subject classify his hearing in each ear as "good," "a little trouble hearing," 
"lot of trouble of hearing" or "deaf". This resulted in an independent rating of each ear. The 
subjects who reported any type of hearing difficulty on the screening questions and any 
difficulty in hearing on the self rating scale in one or both ears were classified as having 
self reported hearing loss. The subjects who reported no hearing difficulty in the 
questionnaire were classified as having no hearing loss.  
The equivalent continuous noise levels (Leq), were measured in the houses of both the 

subject groups. The important parameter for personal noise exposure is 8 hours percent 
dose. The percent dose was extrapolated for a period of 8 hours. All the measurements were 
done by Bruel and Kjaer, [18], Denmark. 
The audiometry of the subjects was conducted in the soundproof room. Audiometry was 

performed using conventional earphones by calibrated Elkon audiometer. The hearing 
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thresholds were measured at 250, 500, 1000, 1500, 2000, 3000, 4000, 6000 and 8000 Hz.  
The threshold averages were calculated as the binaural low frequency (250, 500, 1000 and 
1500 Hz), the binaural mid frequency (1500, 2000, 3000 and 4000 Hz) and the binaural 
high frequency (3000, 4000, 6000 and 8000 Hz) average. Gomez et al, [19] has defined 
hearing impairment as a threshold average greater than 25 dB. 
The study on self-reported hearing loss and hearing impairment as measured by pure-

tone audiometry was conducted in both groups of the subjects. The agreement between the 
two tests was measured by using sensitivity, specificity, percent false positive and percent 
false negative. Sensitivity is the ability of self-report to detect the presence of hearing loss 
when it is present on audiometry. Specificity is the ability of self-report to detect the 
absence of hearing loss when it is absent in audiometry. In order to assess misclassification 
we have used percent false positive and percent false negative as defined by Fleiss [20] 
rather than the component of sensitivity and specificity. The percent false positive is the 
proportion of subjects who reported hearing loss and did not have hearing impairment by 
audiometry. The percent false negative is the proportion of subjects who reported that they 
have no hearing loss and had hearing impairment by audiometry. 

3. Results 

The noise pollution generated by highway traffic is higher due to presence of large number 
of heavy vehicles in the traffic flow. National Highway No.-6 connects two economic 
centers Nagpur and Mumbai of Maharashtra state. The traffic density of highway at Jalgaon 
ranges between 14500-17000 vehicles per day. It includes two, three and four wheelers. 
The population of light vehicles from Jalgaon city increases the traffic flow on highway. 
The higher noise levels were reported by such mixed traffic flow in the Indian cities [21]. 
The noise level monitoring in the residence of the subjects shows Leq noise levels in the 

range of 48-63 dB (A) for unexposed resident group. The Leq noise levels of residence near 
highway during sampling period ranged between 61-87 dB (A). Moreover high 8 hr % dose 
to the exposed subjects was recorded during the study period. This dose ranged between 54-
103 %. Noise dose above 100 % is considered as heavy having impact on the human health 
[18]. The data on self reported hearing loss gives summary of presence and degree of 
hearing loss based on screening questions and self-rating scale provided by the subjects. 
The self-rating scale shows 88 % of exposed residents and 70 % unexposed residents have 
reported some type of hearing difficulty. Higher number of exposed subjects has reported 
the hearing problems viz. bilateral at least trouble, bilateral lot of trouble, bilateral and 
unilateral deafness. 
The audiometric testing of the subjects shows higher number of exposed population 

(81%) are the victims of noise pollution as compare to unexposed group (61 %). In most of 
the subjects of unexposed group mild hearing loss > 25 - < 35 dBHL is recorded. This may 
be due to exposure of unexposed group to the anthropogenic noise levels prevailing in the 
city. In exposed group of population 32 % of subjects are suffering from moderate hearing 
loss this confirms that continuous exposure of residents (exposed) to noise levels prevailing 
at residence may lead in the hearing impairment in future. No hearing loss above 50 dBHL 
was observed in both groups of the subjects. 
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The result on self-report of the exposed residential population seems offer good 
agreement with audiometric frequency averages. The binaural low, mid and high frequency 
averages are better agreement when sensitivity and specificity is considered in both group 
of the subjects. The proportion of false positive and false negative indicates the extent to 
which the hearing status of subjects would be incorrectly classified by the self-report 
questionnaire. The percentage of the false positive in the control subjects was highest for 
low, mid and high frequency averages. This shows that more number of unexposed subjects 
reported having hearing loss, which is not confirmed by audiometry. In the exposed group 
the percentage of false negative was higher than unexposed subjects. This shows more 
number of subjects have not reported hearing difficulty from the exposed population, which 
is picked by audiometry. 

4. Conclusion 

The study shows that the population residing near highway is exposed to higher noise 
emitted by traffic flow. The result on audiometry shows mild hearing impairment in both 
the target group (exposed and unexposed) population. The moderate hearing loss was 
reported in high number of subjects from the exposed group of residence. From the study it 
can be concluded that the self reported hearing loss by screening questions and self reported 
rating scale are moderately good measure of hearing impairment as measured by 
audiometry. 
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