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INTRODUCTION:
Noise can be dened as unwanted, disturbing and harmful sound that 
impairs or interferes with hearing. Noise is the environmental as well 
as occupational health hazard. According to WHO, Road trafc noise 
is the second most environmental harmful stressor. K.D.Kryter, 1970 
dened noise as “Acoustic signals which can negatively affect the 
physiological or psychological well being of an individual.”[1]

National Institute for Occupational Safety and Health have noted that 
noise induced hearing loss is occurring much earlier in life. Chronic 
exposure to excessive noise levels of 85 dB or above leads to Noise 
Induced Hearing Loss (NIHL) which is irreversible but preventable. 
Noise induced hearing loss affects males more than females [2].Young 
people are at risk of developing NIHL [3]. The hearing defect in drivers 
is gradual and without any alarming symptoms and awareness of their 
hearing disability occurs only after irreversible damage.

Ali Karimi et al, 2010 states that, 12.6% of truck drivers suffer from 
hearing impairment in left and right ear [4]. Diminished hearing ability 
is denoted as an average hearing threshold of >25dB for both the ears at 
selected frequencies. Understanding of acoustic information and 
proper communication is essential for any workers like drivers, pilots, 
industrial workers. Sufcient good hearing is the key element in 
driving profession. NIHL occurs due to the damage of stereocilia 
which is present in the top of hair cells in the inner ear. Loss of 
stereocilia is due to the formation of oxygen and nitrogen free radicals 
in the hair cells when they respond to intense noise [5]. Exposure to 
moderate intensity noise for several minutes or hours initially results in 
temporary threshold shift in which auditory thresholds eventually 
returns to its original level. Permanent Threshold Shift occurs after 
repeated noise exposure which causes an irreversible increase in the 
hearing threshold and is associated with fusion of adjacent stereocilia 
loss of stereocilia and death of hair cells[6].

Reduced blood ow during noise exposure leading to hypoxia and the 
release of reactive oxygen species in the cochlea results in NIHL[7]. In 
the noise exposed cochlea, calcium may participate in both hair cell 
and neuronal damage[8]. So dysregulation of calcium homeostasis 
results in noise induced hearing loss. It also causes non auditory effects 
like increased stress, hypertension, annoyance, and sleeping problems. 
Asymmetrical phenomenon is seen in NIHL. Studies over the last two 
decades have found that noise affects the left ear more than the right ear 
[9,10]. Fernandes et al.2010, in his study identied asymmetrical 

hearing loss, in which 60% had greater susceptibility in the left ear 
[11]. Chung et al.1983, in his study reported that, the prevalence of left 
sided hearing loss was 82.6% [12]. If pure tone audiometer is used in 
drivers at regular intervals hearing loss can be detected and prevented 
at the earliest.

AIM & OBJECTIVE:
To nd the hearing threshold levels for high and mid frequency sounds 
for both ears in professional drivers.
To evaluate the preponderance of hearing loss between right and left 
ear.

MATERIALS & METHODS:
This cross sectional observational study was conducted in 100 
professional male drivers working in Tamil Nadu State Transport 
Corporation. This study was conducted after obtaining Institutional 
Ethical clearance. Proper instructions and purpose of study was 
explained and test was conducted after getting informed and written  
consent from them.

Inclusion Criteria:
The study population were 100 professional male drivers with the age 
group between 30-40 years having minimum 8 years of driving 
exposure, and 8 hours of driving per day.

Exclusion Criteria:
Drivers above 40 years were excluded to avoid age related hearing 
loss. Persons with Diabetes Mellitus, Hypertension, History of 
Ototoxic drugs intake, middle ear diseases like CSOM, Otosclerosis 
and Head injury were excluded from this study.

METHODS:
A uniform questionnaire containing the basic information, health 
status, years of driving, hours of driving, was used to record the details 
of all the drivers. Clinical examination of the ear was done by an 
Otorhinolaryngologist which included examination for the presence of 
cerumen in the ear, structural assessment, mobility of the tympanic 
membrane, and abnormality of external auditory canal.Rinne's test and 
weber's test was done for all the participants to study the air and bone 
conduction. Hearing examination of the drivers was conducted using 
Pure Tone Audiometer according to the guidelines of the American 
Speech Language Hearing Association in sound treated room. The 
pure tone averages of hearing thresholds for mid frequencies 500, 1000 
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and 2000 Hz and  high frequencies 4, 6, and 8 kHz were calculated for 
both right and left ears.

The hearing threshold values obtained from the audiogram was 
interpreted by following WHO grades of hearing impairment.

Degree of hearing loss
Mild – 26-40 dB
Moderate – 41-45 dB
Moderately severe – 56-70 dB
Severe – 71-91 dB
Profound - > 91 dB

Statistical Analysis:
Statistical analysis was done by SPSS software version 16 and 
comparison between hearing threshold of two ears was done by using 
independent T test. The signicance was drawn at p value of < 0.05

RESULTS:
Mean (SD) age for the drivers was 36 ± 2.7. The mean (SD) height for 
the drivers was 162 ± 6.8. The mean (SD) weight for the drivers was 64 ± 7.

Mean (SD) high frequency hearing threshold for right ear was 24.4 
±8.78. Mean (SD) high frequency hearing threshold for left ear was 
28± 8.77.

Mean (SD) mid frequency hearing threshold for right ear was 21.03 ± 
7.57. Mean (SD) mid frequency hearing threshold for left ear was 
24.5± 6.63.

Table : 1 Hearing Threshold Of High And Mid Frequency For 
Both Ears.

P value < 0.05 is highly signicant and there is a statistically signicant 
difference in hearing threshold in left ear than right ear.

Graph : 1 Comparison Of Mid Frequency Hearing Threshold Of Right 
And Left Ear

Mild and moderate hearing loss is seen more in left ear when compared 
to right ear.

43 persons have mild hearing loss (25.1-40 dB), 4 persons have 
moderate hearing loss (40.1-50 dB) in left ear.

Graph:2 Comparison Of High Frequency Hearing Threshold Of 
Right And Left Ear

Mild, moderate and moderately severe hearing loss is seen more in left 
ear when compared to right ear.

54 persons have mild hearing loss (25.1-40 dB) and 6 persons have 
moderate hearing loss (40.1-50 dB) and 2 persons have moderately 
severe hearing loss (50.1-70 dB) in left ear.

DISCUSSION:
Our study showed increased hearing threshold in left ear for both high 
and mid frequency when compared to right ear which goes in line with  
the studies by Reinhard Muller et al,2017. They reported that the 
asymmetric pattern in NIHL is due to the left ear being exposed more to 
engine noise and the exhaust system and also due to head shadowing 
effect, the right ear is shielded from high frequency sounds. [13]. 
Lower frequency sounds have longer wavelengths and higher 
frequency sounds have shorter wavelengths and reduced amplitude. So 
higher frequency sounds tend to get blocked by the diameter of our 
head, which is called head shadow effect[14].  According to the study 
by Pirila T, Jounio-Ervasti K et al., 1992 a signicant average 
inferiority of the hearing in the left ear was reported [15].  In the 
present study also we had a comparable result which showed reduced 
hearing sensitivity in the left ear, seen as increased hearing thresholds 
in both frequencies. This asymmetry may be attributed to the more 
pronounced efferent auditory system on the right side which by 
modication of the micromechanical properties of outer hair cells 
helps in adaptation and frequency selectivity thereby reducing the 
susceptibility of the right ear to cochlear insult explained by  Nageris 
BI, Raveh E et al., 2007 in his study [16].

Present study showed left ear involvement is more as conrmed by 
more drivers with mild and moderate hearing loss in left ear when 
compared to right ear which coincides with the study by D Y Chung et 
al, 1983 who stated that, left ear is the most affected and   the 
asymmetry is a manifestation of a lateral difference in susceptibility to 
noise damage [12]. Pirilä T.et al,1991 concluded that a good hearing 
threshold level in the right ear is the reason for the protection of right 
ear from noise-induced hearing loss than the left ear[17].

The present study showed the mean hearing threshold levels of both 
frequencies for left ear was higher as compared to right ear in 
Professional drivers which is similar to the study by Berg et al, 2014 
who suggested that the left ear was weaker and reported left ear hearing 
thresholds were signicantly higher than right ear thresholds[18].

CONCLUSION:
Noise pollution is emerging as an environmental problem causing 
negative impact on public health and welfare. Our study revealed that 
left ear noise induced hearing loss is more in professional drivers. To 
increase driver's safety and life quality hearing protection aids like ear 
plugs, earmuffs can be used. Limiting their exposure to excessive noise 
and proper, regular maintenance of their vehicles can be followed to 
prevent them from  NIHL. The drivers have to follow 'hearing health' 
also as a part of their life style.

REFERENCES:
1. Kryter K D. The effects of noise on man. Academic press, Newyork, 1970; 491-492.
2. Rabinowitz, H.D. Peter M, Noise induced hearing loss. American academy of family 

physicians 2000.
3. Hodgetts W, Szarko R, Reiger E. Inuence of background noise & exercise on the 

listening levels I Pod users. International journal of Audiology 2009; 48: 825-832.
4. Karimi, Ali & Nasiri, Saleh & Kazerooni, Farshid & Oliaei, Mohammad. (2010). Noise 

induced hearing loss risk assessment in truck drivers. Noise & health. 12. 49-55. 
10.4103/1463-1741.59999. 

5. Lynch ED, Kil J. Compounds for the prevention and treatment of noise induced hearing 
loss. Drug Discovery Today 2005; 10:1291-1298. 

6. Gelfand S.A. Essentials of Audiology. 3rd edition, 2009, Thiemes Medical Publications 
Newyork. 

7. Hawkins J.E. The role of vasoconstriction in noise induced hearing loss. Ann Otol 
Rhinol Laryngology 1971; 80: 903-913. 

8. Minami SB, Yamashita D, Schachl J, Miller JM. Calcineurin activation contributes to 
noise induced hearing loss. Journal of Neurosci Res 2004; 74: 383-392.

9. May JJ, Marvel M, Regan M, Marvel LH, Pratt DS. Noise-induced hearing loss in 
randomly selected New York dairy farmers. Am J Ind Med. 1990;18(3):333-7. doi: 
10.1002/ajim.4700180315. PMID: 2220840.

10. Ostri B, Eller N, Dahlin E, Skylv G. Hearing impairment in orchestral musicians. Scand 
Audiol. 1989;18(4):243-9. doi: 10.3109/01050398909042202. PMID: 2609103.

11. Fernandes SV, Fernandes CM. Medicolegal signicance of asymmetrical hearing loss in 
cases of industrial noise exposure. J Laryngol Otol. 2010 Oct;124(10):1051-5. doi: 
10.1017/S0022215110001258. Epub 2010 Jun 2. PMID: 20519041.

12. Chung DY, Willson GN, Gannon RP. Lateral differences in susceptibility to noise 
damage. Audiology. 1983;22(2):199-205. doi: 10.3109/00206098309072783. PMID: 
6847535.

13. Müller R, Schneider J.Noise exposure and auditory thresholds of German airline pilots: 
a crosssectional study. BMJ Open 2017;7:e012913. doi:10.1136/ bmjopen-2016-
012913

14. Scot.M.Firestone, https://www.betterhearingaidcenter.com/blog/head-shadow-effect. 
2017 July 14. 

Volume - 11 | Issue - 08 | August - 2021 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

Hearing 
threshold (dB)

Right ear
Mean (SD)

Left ear
Mean (SD)

P value

High frequency 24.4 ±8.78 28± 8.77 0.005
Mid frequency 21.03 ± 7.57 24.5± 6.63 0.001



15. Pirila T, Jounio- Ervasti K. Left- Right asymmetries in hearing threshold levels in three 
age groups of a random population. Audiology 1992; 31(3): 150-161.

16. Nageris BI, Raveh E, Zilberberg M, Attias J. Asymmetry in noise-induced hearing loss: 
relevance of acoustic reex and left or right handedness. Otology & Neurotology : 
Ofcial Publication of the American Otological Society, American Neurotology Society 
[and] European Academy of Otology and Neurotology. 2007 Jun;28(4):434-437. DOI: 
10.1097/mao.0b013e3180430191.

17. Pirila T. Left-right asymmetry in the human response to experimental noise exposure. II. 
Pre-exposure hearing threshold and temporary threshold shift at 4 kHz frequency. Acta 
Otolaryngol. 1991;111:861–6.

18. Berg RL, Pickett W, Linneman JG, Wood DJ, Marlenga B. Asymmetry in noise-induced 
hearing loss: evaluation of two competing theories. Noise Health. 2014 Mar-
Apr;16(69):102-7. doi: 10.4103/1463-1741.132092. PMID: 24804714.

 INDIAN JOURNAL OF APPLIED RESEARCH 51

Volume - 11 | Issue - 08 | August - 2021 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar


