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Abstract

Noise as an undesirable sound within non-occupational settings is one of the several identified environmental problems
across the world. It is an increasing common feature of urban areas attributable to road, rail, and air traffic sources as
well as construction and industrial activities, commercial enterprise, and such familiar domestic sources as pets and
radios/stereos from residential neighborhood. Noise is a major pollution which constitutes nuisances and health related
consequences of significant negative impacts on the physical, social, physiological and psychological wellbeing of man
or animals. It is notably evident that increased activities from industrialization and technological transfers/drifts are
the bedrock of urban noise in majority of our rapid growing cities at present. At the instance of sufficient evidence that
noise aggravates chronic illnesses like hypertension and other cardiopulmonary diseases, the World Health
Organization (WHO) and the Federal Environment Protection Agency (FEPA) (Nigeria) has strategically set standards
and limits of allowable noise levels which unfortunately is not implemented and enforced in most cities, thereby leading
to urban quality deterioration. Noise pollution occurs when it is observed that standards are exceeded, therefore
concerted efforts in monitoring and regulating our environmental noise is recommended to avert the scourge of further
debasement of environmental quality in our cities.
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1. Introduction

Our society has undoubtedly evolved from the primitive settlements characterized by crude technology meant only for
feeding, sheltering, clothing, and survival, that existed thousands of years ago into contemporary, highly complex, and
interwoven existing one, such as towns, cities, and mega cities, which are basically driven by sophisticated technologies
geared towards provision of, not only basic human needs, but also services that meet diversified socio-economic and
political needs of modern man [56]. The process of urbanization with its incremental growth and complexity in world
urban settlements brings about social, cultural, economic, political, and ecological changes in the human settlement
landscape. Therefore, urbanization involves a culmination of factors such as population explosion, spatial expansion as
well as political and service complexity which result in processes that cause marked and persistent modifications in
land-use activities and interactions [30, 60]. These changes have some negative consequences particularly noise
pollution which has become an issue in global human development and sustainability. The world urban population is
greatly exposed to potentially harmful noise levels due to increasing trend in commercialization, mobility and
urbanization of human settlements across the world. Noise pollution is ranked the third most dangerous environmental
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pollution, after exhaust emissions pollution and water pollution and as an unwanted and uninterrupted sound which
can cause annihilation of calmness constitutes a fundamental component of environmental pollution with significant
impact on the quality of life in urban areas [33, 41]. It is a major pollution in contemporary urban settlements of many
developed countries of the world but with serious concerns. However, despite been identified as an agent for loss of
environmental and life quality in a metropolis, it is increasingly becoming a norm and typical of most developing
countries like Nigeria wherewith little or no concern has been raised. According to the World Health Organization [70],
speech interference, reduction in productivity, high blood pressure, hearing defects, health disorders, sleep
interference, cardiovascular effects, loss of concentration, absenteeism, and fatigue are some of the health implications
of high levels of noise. Additionally, noise is also described as slow and subtle killer through its hazardous effects on
humans [8, 35]. This paper therefore presents the needs for adequate monitoring of noise levels in the urban
environment composed of several audible sources: Traffic (road, rail, and air), industrial facilities, civil construction and
social activities (parties, fairs and open air markets, and residential noise) which threatened environmental quality in
urban areas.

2. Sources of noise pollution in urban centres

Noise is audible unwanted sound that poses threat to a person’s health and well-being and usually described in terms
of loudness (intensity) and pitch (frequency) and comprises of basically single or mixture of sound waves of different
sound levels that are produced by a variety of sources such as industrial and commercial activities, including operations
of factories and workshops, transport activities, constructions activities and social activities in urban settlements,
including market places, sports events and entertainments [64]. The sources of noise in many cities are usually
described to be generated from different sources and some of the prominent sources of noise pollution already
documented are loud music from concerts, religious buildings like churches and mosques, the ones from generators,
political rallies, road advertisement, and traffic and air transportation sporting events, construction and industrial
activities and also residential places near to major roads [29, 52, 5]. However, many of the more significant and
preventable sources arise from traffic and industry while motor vehicle traffic stand as the single greatest contributor
of noise in most cities. Motor vehicle noise, including noise from automobiles, motorcycles, buses, and trains, is a result
of (1) vehicle traction systems including the engine, braking, exhaust (2) the interface of the wheel and the road or rail
and (3) displacement of air, which is important at high speeds. Many noise complaints result from proximity of housing
to businesses, industries, and institutional uses. Residential-industrial noise conflicts arise from mechanical equipment,
loading and unloading of delivery vehicles, heavy truck backup beepers, generators, and refrigeration equipment.

Table 1 Sound levels generated by various sources of noise

Sound Level dbA
Quiet library, soft whispers 30
Quiet room 40
Normal conversation 60
Air conditioner at 20 feet, sewing machine 60
Vacuum cleaner, hair dryer, noisy restaurant 70
Moderate traffic 75
Heavy Traffic 85
Subway, motorcycle, truck traffic, lawn mower 90-100
Garbage truck, pneumatic drill 100
Chain saw 110
Rock band concert in front of speakers, thunderclap 120
Emergency Response Siren, Jet takeoff 120
Jackhammer 130
Gunshot blast, Jet engine 140
Rocket launching pad 180

349



World Journal of Advanced Research and Reviews, 2021, 10(03), 348-357

2.1. Land use-based analysis of noise pollution levels

It is generally established by many that the trend of noise pollution is increasing particularly in terms of it magnitude
and severity with more extensive reach, arising from population growth, technological development and urbanization
[22]. The process of incremental growth and complexity in world urban settlements specifically referred to as
urbanization has been described as one of the major problems of the world today. In contemporary times the human
society has evolve from the primitive settlements that existed thousands of years ago, basically characterized by simple
technology to highly complex urban settlements largely driven by sophisticated technologies developed to provide, not
only basic human needs, but also services that run the day-to-day, diversified socio-economic and political activities of
modern man [72, 56]. The human environment has become increasingly shaped by urbanization and the built
environment, which comprises the physical infrastructure arising from urban development as well as managed green
space such as urban forests, parks, and sport fields is currently gaining deserved attention of public and environmental
health researchers, following the fact that inherent quality, characteristics, and spatial orientation (i.e., urban sprawl)
have been linked to a rise in the occurrence of diverse health related problems, as well as a growing culture of sedentary
living, contributing to the emergence of numerous chronic diseases [20, 31,12]. Urbanization in its true sense has been
described as a culmination of factors resulting in processes that cause marked and persistent modifications in land-use
activities and interactions; thus leading to population explosion, spatial expansion as well as political and service
complexity [30, 60]. The urbanization process brings about serious modification in the social, cultural, economic,
political, and ecological constituents of the human settlement landscape. And these changes obviously have some
negative consequences such as rise in energy consumption and global climate change [4, 13, 39], degrading urban
ecology (69, 32], urban land degradation and increased disaster rate [34, 18, 15], profound cultural change and
infiltration [24, 23], as well as extreme generation of hazardous waste (61, 55, 58, 71] among others which have become
issues of global concern in human development and sustainability.

2.2. Noise pollution as a degrading factor of urban environmental quality

Although, noise pollution concentrates around cities, it is not exclusive to urban areas. As reported by (PRB, 2015), less
than 14% of the world’s population lived in urban environments at the beginning of the 20th century whereas there is
a dramatic shift from that position today as it is obvious that more than half live in a city. The United Nations,
Department of Economic and Social Affairs, Population Division in 2014 stated that in industrialized nations, the
number of urban dwellers is much higher (80%), with Europe’s urban population predicted to exceed 580 million across
48 nations by 2050. Urban living creates opportunity for people to be closer to their jobs and also allows industry and
creativity to flourish, but it may be associated with a more stressful social environment and greater social inequalities.
It is asserted that growing up in a city is linked to higher stress levels, thus clearly suggesting that People living in cities
are at increased risk of chronic health disorders wherewith it has been estimated that urban dwellers at the risk of
anxiety disorders is 21% higher and those at the risk of mood disorders is 39% higher. One of the main types of pollution
in urban settlement areas is noise arising from varying sources attributable to anthropogenic activities. Thus, in 1972,
the World Health Organization (WHO) declared noise as a pollutant [47]. Noise pollution has been identified and
consequently described as one of the core agents of loss of environmental and life quality due to the negative effects it
has on human health. Though, its perception is premised on the interrelationship between person, place, and activity in
space and time. In other words, the sensitivity of noise is determined by the physical and emotional frame of the person
or people exposed to it affects the internal states, including physiological, psychological, and attitudinal makeup of
individuals, which increases their degree of reactivity to noise. This implies that noise reflects certain interrelationships
between the attitudes of a person, the desire for its control through standards, and the characteristics of the physical
stimulus of each type of sound. This therefore indicates that the basic line of distinction between sound and noise is
that, while sound is a sensory perception, noise represents undesired and displeasing sound [54]. On a general note,
noise is therefore declared as sound made out of place [21]. Apart from creating a nuisance to the urban environment
which is considered as the major consequences associated with noise pollution, it also has other implications such as
psychological, physiological, and physical effects on exposed populations [40, 25, 45]. In specific terms, deafness,
tinnitus, cardiac problems, such as hypertension ischemic heart disease and vasoconstriction, sleep interferences,
headaches, fatigue, stomach ulcers, vertigo, and aggression have been attributed to noise pollution [37; 70]. The effects
of exposure to noise on the human organism are dependent on the specific qualities of the noise, for example frequency,
intensity, and exposure time, and also individual susceptibility.

Noise pollution has been described in several studies conducted in most cosmopolitan cities as the third most hazardous
form of pollution beside air and water pollution and contributes immensely to environmental degradation and poses
serious danger to human and terrestrial lives [70]. It is generated from a variety of sources including road, railway and
air traffic, neighborhood activities, construction and public works. Before now, environmental pollution was primarily
considered within the purview of chemical and other noxious substances being extruded into the environment with
little or no attention to noise as a form of pollution on account of the fact that it leaves no residual accumulation in the
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environment or the human body [36]. However, the erroneous assumption that "noise leaves no visible evidence" has
been debunked by result from studies such as (67, 26] which revealed the widespread deleterious effect of noise in both
its' course and post-occurrence periods. Similarly, [26, 2] also revealed that noise has undesirable impact on the
physical, social and psychological wellbeing of man and can lead to either permanent or temporary hearing loss. Other
adverse impact of noise pollution includes acoustic trauma, tympanic membrane perforations and acicular chain
disarticulations while exposure to noise levels higher than 80 dB for a prolonged period is reported to be associated
with deafening, while sound levels between 130 and 140 dB(A) are described as pain [68, 7,10, 38]. Noise pollution has
also been proven to exacerbate chronic illnesses like hypertension and other cardiopulmonary diseases. Relationship
between noise and cardiovascular disease (CVD) has been established by different recent studies. Other adverse effects
of noise well documented in several studies are sleeping disturbance, annoyance and anxiety disorders. Consequently,
some studies have summarily referred to noise pollution as a modern plague [22, 10, 3, 43, 67].

Environmental noise can be described as an unwanted or undesirable sound within non-occupational settings and this
is perceived to be an increasingly common feature of urban areas with road, rail, and air traffic sources attributed as the
major contributor of noise in urban and surrounding areas [9]. Similarly, industrial/commercial enterprise,
construction projects, and such known domestic sources as pets and radios/stereos are also included as additional
sources of noise. A number of non-auditory, biologically related health problems including increased levels of
hypertension and high blood pressure [59], lowered cognitive ability [66] and an increased prevalence of cardiovascular
disease [6] have been linked to environmental noise. On the other hand, exposure to environmental noise particularly
from traffic-related sources is described as the most annoying of all urban pollution types as it basically affects sleep
and rest patterns and also interfere with enjoyment of daily activities [14,11,63]. The level of noise in many cities can
actually cause serious and long-term damage to health, urban noise therefore affects more than quality of life issue as it
does not only make hearing, concentrating, and working specifically difficult but also disturbs sleep. Meanwhile,
insufficient or poor-quality sleeps results in stress, fatigue, and changes in body’s chemical balances. In consonance with
the report of the researches stated here, 20-28 % of urban populations in a recent Canadian survey, attributed noise
from road traffic to disruptions during sleep, conversation, and communication tasks such as reading and writing
[42].Thus, both in Canada and other countries such as Italy, Australia etc few studies involving field measurements to
assess levels of environmental noise have been conducted, however, it remain an unknown fact whether recent trends
towards the intensification of urban development will impact environmental noise levels and in turn population health.
In view of the fact that human beings are continuously exposed to noise in different daily activities, [46] suggested that
it is necessary to develop tools for assessing the annoyance occurring during leisure time, at work and also at home.
This has led to development of acceptable noise level guidelines by several agencies based on levels of annoyance,
interference with communications, disturbance to sleep, and the potential to cause hearing impairments [47]. For
example, the US Environmental Protection Agency recommended a maximum indoor noise level of 45 dB (A) and
outdoor noise level of 55 dB to allow for intelligible communication. On account of the fact that values are usually
derived for specific settings and time period’s agencies such as the Italian legislation in 1997 provide guidelines
according to land use and population density. Generally, recommended urban residential noise levels range from 45 to
55 dB depending on the time of day and location of measurement. In the same vein, noise levels in urban residential
neighborhoods are prescribed by Australian Environmental Protection Authority noise guidelines not to exceed 55 dB
(A) during the day and 47 dB (A) at night (i.e.,, from 22:00 to 06:00). In furtherance, in 2002 another milestone
achievement was recorded as the European Union adopted the Directive 2002/49/CE20 concerning the assessment
and management of environmental noise, aimed at controlling and reducing sound pollution using a common approach
and avoiding or preventing the harmful effects of noise exposure. The EU established the enforcement of developing
strategic noise maps that should estimate the exposure to outside ambient noise, based on assessment methods in
agreement to the EU levels.

2.3. Public health consequences of noise pollution

Noise pollution is one of the several globally recognized environmental pollutions and it is conceptualized as the
circulation of noise with a harmful physiological and psychological impact on humans or animals’ lives. On the basis of
components such as active populations, road traffic, industry, and construction, cities are expectedly noisy places and a
leading source of dissatisfaction for city residents as sounds from various sources interferes with different cognitive
functions including attention, concentration, memory, reading ability, and sound discrimination. On a more serious note,
the long-term consequences of these effects on children ‘s development are particularly significant. Again, long term
exposure to noise from road, rail, and air traffic results in both physiological and psychological stress, which is indirectly
linked to heart disease, and high blood pressure. It is also reported that chronic or repeated exposure to sounds at or
above 85 decibels can cause hearing loss [50]. Apart from hearing loss or impairment which is the most common
manifestation of noise pollution [28], other physiological and psychological adverse effects of noise pollution exist. And
abundance of evidence in the literature reveal examples of these effects to include damage on fetal development,
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annoyance and anxiety [53] mental health catastrophe [19], sleep disturbance and insomnia, cardiovascular disorders
in pregnant women [57, 62],respiratory ailments, dizziness and tiredness in school children [1,65],high blood pressure
and cognitive difficulties in adults [16, 48], cardiocerebrovascular diseases, type 2 diabetes incidence[51] and medically
unexplained physical symptoms including other auditory and non-auditory effects such as myocardial infarction
incidence, peptic ulcers [44] and disruption of communication and retentive capabilities in children. Consequently,
noise pollution is noted for serious deleterious effect on the entire planet [17, 49] which cannot be over-emphasized.
Consequent upon the foregoing, the World Health Organization (WHO) and the Federal Environment Protection Agency
(FEPA) (Nigeria) has set standards and limits of allowable noise levels. Noise pollution is considered to have occurred
when it is observed that the set standards are exceeded. However, irrespective of the achievement in noise pollution
levels in some developed countries, such as the United States of America, Australia, and Japan, existing noise regulations
in Nigeria, as in many other developing countries, have not been effective or do not have regulations/legislation on noise
pollution for various reasons ranging from lack of government political will; no handy information on the harmful effect
of noise on environmental life and the ecosystem as well as inability to define, evaluate and devise control measures for
environmental noise particularly that of neighborhood origin. Therefore, the worsening situation of noise pollution in
the country continues to impact negatively on the general public health typically because noise pollution has not been
upgraded to the level of the other forms of pollution. And also following the fact that recommended strategies on tackling
noise pollution arising from the findings of several studies conducted has not been graciously considered and
implemented.

2.4. Management and control of urban noise pollution in Nigeria

Table 2 Noise sources in cities and control measures

Categories Sources Preferred Actions

Noise is generated from businesses
premises including markets,
restaurants, bars, shops, and auto
services because of delivery vehicles,
ventilation or refrigeration equipment,
the use of powered machines and
tools, and musical equipment.

Implementation of zoning controls
and other land use policies to limit or
avoid the proximity of noisy and

Various Land uses noise-sensitive uses.

Constructions are usually noisy
because of heavy equipment such as

Implementation and enforcement of
policies  limiting the use of

pile drivers and bulldozers, as well as

construction equipment at night as

Construction . . .

saws, jackhammers, and trucks, | well as use of quiet equipment when
particularly when it occurs during | construction occurs at night or near
evening and morning hours. sensitive uses, such as hospitals.
Traffic noises are mostly generated | Appropriate control measures by
from Trucks, buses, and other vehicles | Federal and State agencies limit noise
and are major source noise in most | levels.

Traffic urban areas. Approval for use of public service and

] transit vehicles (e.g. electric and
Noise

hybrid buses).

Regulating speed of vehicles, use of
vehicle alarms and back up beepers
can limit general traffic noise.

Machinery and
Equipment

Commercial and residential buildings
have fixed mechanized and powered
equipment for either operation of a
business or for ventilation, air
conditioning, refrigeration, transport,
and other needs.

Cities can ensure machinery and
equipment installed in new buildings
are as quiet as possible.

Implementation and enforcement of
noise standards for loud machinery
and equipment. Restriction on the use,
location, or timing of specific
equipment or activities to protect
health and sleep.
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Noise from residential
neighbourhoods are mainly from
sources within the building such as
other occupants or building systems,

Adoption of building standards to
require quiet interiors.

Enforcement of noise standards in
residential areas.

Residential Areas or from external sources such as traffic

. : Subsidize acoustical retrofits (e.g.
and nearby business premises.

double pane windows, mechanical
ventilation) for existing residential
buildings near traffic noise sources.

Mostly generated from amplified
sound systems in bars, restaurants,
and clubs.

Approval of permit and monitoring of
entertainment venues for use of
building insulation and limiting hours

Entertainment Outdoor gatherings and event centres | of operation.

and entertainment venues often
contribute significantly to disrupt
surrounding neighbourhoods.

Regulation of outdoor public events to
limit noise impacts.

Noise is a disturbance to the human environment that is inevitable and escalating at such a high rate that is becoming a
major threat to the quality of human lives. Noise levels in, urban areas, particularly has been increasing rapidly due to
different anthropogenic activities from all facets of land uses. There are numerous physiological and psychological
deteriorations that accompany this inevitable part of our lives on the human environment. Some of the most major
sources of noise are domestic, industrial, produced by construction works, and transport.

3. Conclusion and Recommendation

In the past, environmental pollution was principally considered as emanating from chemical and other noxious
substances being introduced and accumulated into the environment. Noise as a form of pollution was not given adequate
attention as deserved on account of the fact that noise differs from other forms of pollution in that, once abated, noise
leaves no residual accumulation in the environment or the human body [36]. This erroneous conception that "noise
leaves no visible evidence" has been vehemently discredited as results from outstanding researches revealed that noise
in both its' course and post-occurrence periods have pervasive deleterious effect of on the physical, social and
psychological wellbeing of man [26, 27]. Noise is a biological stressor that triggers autonomic chemical mechanisms for
arousal and alertness. Consequentially, noise may cause or aggravate conditions related to chronic stress or illnesses
like hypertension and other cardiopulmonary diseases. Chronic exposure to elevated levels of community noise creates
significant health risks which produces measurable physiological reactions, such as increase in heart rate and body
movements and can cause disturbances of natural sleep patterns by causing shifts from deep to lighter stages and these
health impacts of noise sufficiently depend on the intensity, duration of exposure, and the context of exposure of the
noise. The trend of noise pollution which is on the increase in magnitude and severity in most of our fast-growing cities
is fundamentally, due to increased activities from population growth, technological advancement, industrialization and
urbanization. It is quite unfortunate that many developing countries including Nigeria do not have
regulations/legislation on noise pollution irrespective of its deleterious effect on environmental life and the ecosystem.
In attempt to address the aftermath of noise pollution, the Environmental Noise Directive aimed at reducing the harmful
effects of noise was promulgated. Regrettably, the directive does not set any limits or targets or prescribe specific
measures to be taken, rather leaves the decision to member states to map noise levels from identifiable sources and to
draw up action plans to deal with the issue of extreme noise pollution. Consequently, noise pollution as a modern plague
currently attacking our cities with its far-reaching implications requires concerted efforts by both individuals and
government particularly in monitoring and regulating environmental noise to maintain or guarantee environmental
quality in our cities. This is imperative in order to avoid further degradation in environmental quality and deterioration
in health status of urban dwellers.
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