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Assessment of noise induced health hazard: A Review
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Abstract: Noise pollution arising from indoor or outdoor sources is a potential threat to human health. Individuals residing
along the busy traffic lanes, railway tracks and airport and those working in various industries are constantly exposed to
sound levels above the physiological exposure limit. Prolonged exposure to high sound levels produce loss of hearing,
tinnitus, sleep disturbances, tachycardia, hypertension, coronary artery diseases, annoyance, stress related symptoms and
decreased work performance. Adapting suitable modalities to prevent noise pollution may help in combating noise induced
health hazards
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1. INTRODUCTION

Worldwide, noise pollution is emerging as a major environmental hazard to public health. Recently, noise pollution is on
the rising trend in India due to the rapidly developing industrialization and urbanization. Increasing number of automobile cars,
trucks, autos and two wheelers have become instrumental in producing high-vehicular sounds and noise pollution. Poor town
planning and lack of space in cities have led to construction of houses near railway tracks, airports, industries and along busy traffic
commuting lanes. This has led to the potent risk of exposure of the general population to noise induced health hazards [1, 2, 3].

The improvement in standard of living has further promulgated the exposure to additional indoor source of noise pollution.
In this modern era of sophisticated gadgets, use of earphones during prolonged mobile conversations, listening to music on iPod
and on MP3 players in car and at home, enjoying the sound effects of home theatre at higher tone and frequent long duration
conversations on cell phones and Skype chatting etc., exposes the individuals to sound levels of varying frequencies. Research on
noise pollution is gaining due importance due to the growing evidence of the effect of noise on human health. While the association
between noise and auditory health is well known, there are also established reports on the non-auditory effects of noise pollution
[3, 4].

We surfed through the literature on national and international scientific data bases to analyze the auditory and non-auditory
effects of noise pollution, and the suggestive remedial measures to prevent the noise pollution induced health effects in human
population.
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Auditory Effects of Noise pollution:

Noise induced Hearing loss (NIHL), a preventable type of hearing loss is the most common hazard due to prolonged exposure
to loud noise. Oxidative stress and damage to the auditory cells in the inner ear have been identified as the cause for hearing loss in
individuals exposed to high levels of sound [5, 6, 7]. The extent of auditory damage not only depends on the loudness or intensity
of sound but also on the frequency of sound and the duration of exposure to the sound. Exposure to sound levels of more than 85
dB for more than 8 hours have been reported to be potentially dangerous [1] and similarly, low frequency noise are known to
produce more health hazards than high frequency noise [8]. Apart from NIHL, chronic exposure to loud noise may also result in
tinnitus, auditory fatigue, sleep disturbance, reduced attention span, impaired cognition and decreased work performance. Studies
have reported that children are highly susceptible to noise induced hearing loss and its associated health hazards [4, 9, 10] .

Non Auditory Effects of Noise pollution Cardiovascular disorder
Exposure to loud noise is known to be associated with high blood pressure and ischemic heart disease [11, 12, 13]. Acute
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exposure to loud noise causes activation of the sympathetic nervous system[14]and release of hormones such as the catecholamines
and cortisol [15, 16, 17]. These in-turn lead to alterations in the various physiological parameters such as the cardiac output, blood
pressure, blood clotting mechanism, blood glucose and blood cholesterol levels [14, 18]. Chronic exposure to loud noise is also
associated with reduced glomerular filtration rate which is considered as an important risk factor for cardiovascular disorders [19].
Studies have shown than long term exposure to road traffic, air traffic and rail noise result in increase in blood pressure and increase
in the risk of ischemic heart disease and stroke [13, 14, 20, 21, 22, 23, 24].

Sleep disturbance

Sleep, defined as a reversible state of reduced consciousness is characterized by alteration in the electrical activity of the
brain, muscle tone and autonomic status. Good quality of sleep is very essential for the normal functioning of the body and mind.
Recently, sleep related research activities are gaining more importance due to the increasing incidence of sleep related disorders
and its associated co-morbidities in the general population. Chronic sleep loss has varying effects on the cardiovascular, endocrine,
immune and nervous system of the individuals resulting-in-various disorders such as Hypertension [25], Diabetes Mellitus [26] ,
obesity [27, 28], impaired cognition and mood disorders [29].

Exposure to loud environmental noise during night time causes sleep disturbance which is one of the important non-auditory
health hazard of noise pollution [2]. Nocturnal noise arousals lead to activation of sympathetic nervous system [30, 31] and
endothelial dysfunction resulting in.increased cardiovascular morbidity [21]. It is also reported that exposure to loud noise during
night time is linked with more cardiovascular health hazards than the exposure to noise at day time [22].

Frequent exposure to noise such as those due to road traffic noise, railway noise and aircraft noise in the night time also
reduces the quality of sleep resulting in alterations in the sleep pattern such as increase in duration of superficial sleep stage,
decrease in the duration of deep sleep stage and delayed onset of sleep [32]. Disturbance in sleep architecture in turn is known to
be associated with increased day time sleepiness, impaired cognition and increased risk of accidents [33, 34, 35]

Annoyance, Psychological disturbance and Cognitive impairment

Annoyance occurs due to acute or chronic exposure.to noise resulting in frustration, anger irritability, frequent headaches
and nervousness [36, 37, 38, 39, 40]. Low frequency noise especially those associated with vibration and noise of gradually
increasing intensity are associated with high levels of annayance [41] than the high frequency noise. Children, elderly individuals
and those with psychiatric disorders are more susceptible to neise ‘induced annoyance [1].Chronic exposure to loud noise also
affects the cognition of the individuals. Studies.have shown that children who were constantly exposed to loud noise had poor
memory, decreased attention span and difficulties in reading and communication [42, 43, 44]. The combined effect of noise
induced annoyance, psychological disturbance and cognitive impairment may affect the overall work performance in workers and
learning capacity in school and college goers thus lowering the work output and so also the academic performance in learners.

Immunological effects of Noise Pollution:
Stress induced due to noise pollution results in increased release of catecholamines and glucocorticoids. High levels of
glucocorticoids in turn can affect the blood cell population and alter the immune status of the individuals [45].

Social Effect of Noise Pollution

Noise pollution affects human health and thereby produces sickness, absenteeism from work, loss of earning and loss of
productivity. Low earning affects standard of living of the individual while low productivity will decrease economic gains of the
concerned enterprise, state and the overall economy of the country. Thus noise pollution has a great impact of the quality of life
of the individuals. Hence, necessary measures need.to be taken to reduce the health hazards of noise pollution.

Prevention of Noise Pollution

Noise pollution can be prevented only when there is an integrated and co-operative approach by the general population,
law protection agencies and the government authorities. Though various laws and protective measures have been advocated to
prevent noise pollution, these are hardly followed by the public and hence the noise induced health hazards are increasing day by
day. Based on various studies, the following are a few.preventive.measures which would help to curtail noise pollution and its
associated health hazards:

1. Implementation of noise standards in different localities.

2. Town planning authorities must ensure that the industrial establishments, railway station, airport, market places and
nuclear and thermal power stations are located away from residential areas.

3. Construction of houses, schools and hospitals along busy traffic zone areas should be restricted. Specific silence zones
near schools and hospitals must be created and over-usage of horns must be restricted in these areas.

4. Appropriate planning and scheduling must be done to reduce sound arising at or near the construction sites.

5. All sound producing units such as theatres, marriage halls, open air auditoriums, music centers and industrial units should
have well insulated sound proof walls. Use of loud speaker in public places must be restricted.

6. Uses of gadgets like MP3 players and sound recorders must be limited to prevent in-house noise pollution.

7. Workers employed in industries which operate high noise producing machines must be provided with ear plugs and ear
muffs. Periodical auditory and general health examination must also be done for these individuals.

8. Proper highway planning, limitation of traffic volume and establishment of appropriate speed limits on the highways can

help to reduce the sound due to traffic noise.
Planting trees in and around the residential units and near the bus stations, railway stations, airports, industrial areas and vehicle
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driving zones will help in absorbing and dissipating the sound, thus acting as effective noise barriers

CONCLUSION

Overall, general awareness about noise pollution and its health hazards must be created among the general population by
conducting regular public health campaigns. Future research studies should be targeted towards designing new protocols and
protective equipments for preventing noise induced health hazards.
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