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Abstract: Noise exposure is considered as most unwanted and alarming hazard. In urban environment noise emitted from various 

sources, creates interference in communication and contributes negative impacts on health, both auditory and non-auditory. 

Educational institutions are the important environment for children to develop educational and intellectual performance. In this 
backdrop present work has been undertaken to study the auditory status of 88 male adolescents (aged between 16 -18 years) 

constituting exposed Group (EG) residing and attending educational institution in and around the metropolitan area of Kolkata.77 

males of comparable age, residing in less noisy rural area constituted the control group (CG). Noise survey was carried out in 

different parts of the institutions and rage of sound pressure level was estimated. Audiometric test was carried out and the degree 

of hearing impairment was calculated. It has been observed that the noise exposed group of individuals (EG) was suffered from 

significant hearing impairment with extended degree of severity compared to rural group of study individuals (CG). 
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I. INTRODUCTION 

Noise exposure is one the most alarming environmental hazard of present era. In urban area different source of noise emitted 

from different transportation and other sources makes the environment more noisy and imposing threat to citizen’s wellbeing. 
Elevated transportation noise level in metropolitan cities is usually exceeds the recommended criteria of national noise standards 

and policy to ensure public health in residential areas. Noise exposure severity in busy road intersections make the pedestrian 

more annoyed and noise induced human error, deviation in reaction time is a significant cause of road traffic injuries and 

deaths (Alimohammadi et al, 2015). Noise induced hearing loss considered as global burden was transmitted to the masses as 

silent epidemic and impose a barrier in social interaction. On the other hand noise exposure contributes considerable negative 

effect on the psychosocial development and wellbeing of individual (Niemann et al, 2006).Educational institutions are the most 

important environment for children to develop educational and intellectual performance. Whereas, noisy classrooms were 

interferes in children’s speech understanding and language acquisition (Byrne et al, 2012; Muller et al, 2012). In urban areas, 

frequent impulsive transportation noise were poses the greatest risk for significant non auditory and auditory difficulties and 

occasional sensation of annoyance and tinnitus was occurred after single or repeated exposure (Babish et al, 2012; Mahboubi et 

al, 2013). In this backdrop, the present study was undertaken to assess the auditory status and degree of hearing impairment, 

among male adolescents residing and attending educational institution near noisy road intersection of Kolkata. 
 

II.METHODOLOGY 

On obtaining the permission from the institutional human ethical committee and educational institution located in Kolkata, the 
study was conducted on 88 urban male individuals with age range 16–18 years, residing and attending schools near noisy 

metropolitan area of Kolkata constituting the exposed group (EG).78 males of comparable age, permanently residing in 

relatively calm and quiet rural area, constituting the control group (CG). Individuals with self-reported auditory complications 

were excluded from the study. Information about their age (years) and socioeconomic condition was recorded in predesigned 

schedule. Stature (cm), using anthropometric measurement kit, with an accuracy of 0.1 cm and body weight (kg), using 

weighing scale with an accuracy of 0.1 kg with participants in light clothing and without shoes, were measured and Body mass 

index (BMI) was calculated. The sound pressure level of different parts of the concerned institutions and the audiometric room 

was checked periodically by using sound level meter (Belojevic et al, 2012). Audiometric assessment was carried out [Muller et 

al, 2012; Sarfaraz et al, 2009) with a portable audiometer for obtaining the hearing threshold at different frequencies (0.25–8 

kHz) (Rao et al, 2014), for each individual at a time for both ears separately using the air conduction mode in pure tone [Costa 

Marques et al, 2015; Reneta de Souza et al, 2016). The hearing impairment status was assessed and degree of hearing 
impairment was calculated [Kochhar et al, 2007: Ubuoh et al, 2012]. Assessment of the psychological health of  participants in 

the study with special reference to quality’ of life, level of annoyance, irritation and concentration was assessed.Obtained data 

were tabulated and used for further statistical analysis with the chosen level of significance being 0.05. 
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III. RESULTS AND DISCUSSION 

Basic profiles of CG and EG individuals are presented in Table 1. There is no significant difference in terms socioeconomic 

status among CG and EG individuals 

Table 1: Basic characteristics of the study participants 

Demographic feature CG EG 

Residence Rural area of Hooghly, 

WB 

Urban area, Kolkata,WB 

Religion, caste Hinduism, general Hinduism, general 

School being attended Public funded Public funded 

 

The physical characteristics of the CG and EG individuals are presented in Table 2. All the EG and CG male individuals 

were of comparable in respect of age, physical activity, stature (cm), body weight (kg) and BMI 

 

Table 2 Physical and physiological profile of CG and EG 

Variables CG EG 

Sample size 77 88 

Age (years) ^ 16 ± 0.52 16 ± 0.55 

Stature (cm)^ 163.2 ± 7.82 162.1 ± 8.95 

Body weight (kg)^ 52 ± 11.70 52.5 ± 11.03 

BMI^ 19.1 ± 2.35 19.9 ± 3.51 

                                            AM± SD ^=ns 
 

In Fig. 1, the average hearing threshold in dB (A) at different frequencies for left and right ears of the CG and EG 

individuals has been graphically presented. As the present study conducted on adolescent male individuals was 

aimed to assess the impact of noise exposure on auditory status, the assessment was started with assessing impact on 

average threshold shift. In the present study the audiometric assessment was conducted on all EG individuals on 

both ears separately.  
 

Left Ear 

 
 

Right Ear 

  
CG EG 

 

Figure 1: Average hearing threshold in dB (A) at different frequencies (0.25–8 kHz) for left and right ears, of the 

CG and EG individuals 

 

It was observed from the audiogram that average threshold shift in both left and right ear was present at speech frequencies 

among EG individuals. On the other hand no threshold shift was observed among their respective CG counterparts (fig. 1). 

The present findings are in consonance with other studies carried out on schools close to the road-side, and reported that 

loud noise  levels affected the students adversely in terms of auditory status (Mondal et al, 2014).The similar trend of result 
also observed earlier study conducted of students exposed to railway transportation noise(Chatterjee et al, 2015a) and 

individuals involuntarily exposed elevated noise levels (Chatterjee et al, 2014a; Chatterjee et al, 2014b; Chatterjee et al, 

2015b; Chatterjee et al, 2015c). 

 

The bilateral hearing impairment status of the study participants as per WHO hearing impairment classification has been 

presented in fig. 2. 
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Bilateral hearing impairment status in  CG and EG 

individuals as per WHO hearing impairment 

criteria 

 
(a) upto 2kHz 

 
(b) upto 4kHz 

 
(c) upto 6kHz 

 

Figure 2: Comparison between CG and EG individuals in respect of Bilateral Hearing Impairment status as per 

WHO hearing impairment classification (a) upto 2kHz, (b) upto 4kHz and (c) upto 6 kHz 

     

The degree that is extent of bilateral hearing impairment status, computed as per the WHO impairment status calculation 

criteria, has been presented in fig.3. 
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DEGREE of Bilateral hearing impairment in CG and EG 

individuals as per WHO hearing impairment criteria 

 
(a) upto 2kHz 

 
(b) upto 4kHz 

 
(c) upto 6kHz 

 

Figure 3: Degree of Hearing Impairment status of CG and EG impaired individuals 

 
   From the present finding, it has been observed that, ,among 70 impaired EG individuals, 63.9 % suffer from ‘mild’ hearing 

impairment, about 32.9% from ‘moderate’ hearing impairment and even 3.2% suffer from ‘moderately severe’ hearing 

impairment considering up to 2 kHz; in case of CG, among 15 impaired individuals, it has been observed that there was also 

86.6 % of these 15, i.e., 13 individuals suffered from ‘mild’ type of hearing impairment and 13.4 % of these 15, i.e. 2 

individuals suffer from ‘moderate’ type of hearing impairment. When the analysis has been carried out considering up to 4 kHz 

level, it has been observed that, among 65 impaired EG individuals, 75.3% and 24.7% EG individuals suffered from ‘mild’ and 

‘moderate’ degree of hearing impairment respectively, compared to their rural CG counterparts where all 9 impaired individuals 

are only having ‘mild’ type of hearing impairment. Further when analysis was carried out considering up to 6 kHz level, it has 

been observed that among 59 impaired individuals, 84.7 % EU1 individuals suffered from ‘mild’ and 15.3% from ‘moderate’ 

degree of hearing impairment and in case of CG, the trend was similar like 4 kHz level i.e. all the impaired individuals i.e. all 8 

individuals were only having ‘mild’ type of impairment. In case of degree of impairment status depicted in fig 3, the trend of 
result is reflecting that EG individuals in lower frequency are seriously suffering from even moderately severe degree of 

hearing impairment whereas the CG individuals are in significantly better condition. The results of the present study are in 

agreement with the findings of other studies carried out on school going children in Cairo, Egypt, wherein the significant 

hearing impairment has been observed among school children residing in busy metropolitan area (Ahmed et al, 2010).The 

similar trend of was observed among school children exposed to community noise including railway transportation noise 

(Chatterjee et al, 2016; Chatterjee et al, 2018a; Chatterjee et al, 2018b) 

 

In the present study, Quality of life (QOL), an important indicator of individual psychosocial wellbeing, has been considered 

and the comparisons between CG and EG individuals, have been presented in fig 4. 
 

 
 

Figure 4: Comparison between CG and EG individuals in respect of QOL 

 

 

In the present study it has been observed that both male and female individuals CG participants performed with significantly 
(P<0.05) better QOL score compared to their EG individuals. The results of the present study are in tune with previous studies 

that suggested in children, that transportation noise exposure is unlikely to be associated with serious psychological illness. 

However, there may be effects on wellbeing and quality of life (Clark et al, 2018) 
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IV. CONCLUSION 

On the basis of the study conducted, it can be concluded that adolescents residing and attending schools in noisy metropolitan 
area, are having significantly (P<0.05) adverse hearing impairment status compared to the individuals residing and attending the 

schools located in calm and quiet rural area. The quality of life status of the adolescent individuals exposed in noisy environment 

is found to be poor compared to rural group of individuals. 
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