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Introduction
One of the most undesirable side effects of 
an improperly planned city and poor build-
ing construction is environmental pollu-
tion and the degradation of quality of life. 
Noise pollution is an important significant 
environmental problem in many rapidly 
growing cities (Björk et al., 2006; Gangwar, 
Joshi, & Swami, 2006; Kisku et al., 2006). 
Frequent exposure to high levels of noise 
has the potential to cause severe stress on 
the auditory and nervous systems (Stans-
feld, Haines, Berry, & Burr, 2009). Extended 
exposure to excessive sound has been proved 
to cause physical and psychological dam-
age (World Health Organization [WHO], 
2011). Noise adds to mental stress due to 
its annoyance and disturbance implications, 

and hence affects the general well-being 
of those exposed to it (Agarwal & Swami, 
2011; Finegold, Harris, & von Gierke, 1994; 
Singh & Davar, 2004). The primary urban 
sources of noise are industrial, traffic, and 
community noise—of which traffic noise is 
the most important. In traffic noise, vehicles 
contribute about 70% of noise. Vehicle noise 
is created by the engine and the exhaust sys-
tem of vehicles, aerodynamic friction, inter-
action between the vehicle and road system, 
and by the interaction among vehicles and 
indiscriminate use of vehicle horns (Björk et 
al., 2006; Chauhan, Pawar, Kumar, Kumar, 
& Kumar, 2010; Pathak, Tripathi, & Mishra, 
2008; Rao & Rao, 1991).

In physics, sound is a mechanical energy 
of a vibrating object transmitted by pressure 

waves through a medium such as air or water 
that is capable of being detected by the human 
(or animal) hearing organs. According to the 
World Health Organization (WHO), envi-
ronmental noise is an unwanted or harmful 
sound created by human activities (Berglund, 
Lindvall, & Schwela, 1999; WHO, 2011).

Unlike chemical pollution, noise energy 
does not accumulate in the body or in the 
environment, but it can have both short- and 
long-term adverse effects on people. Percep-
tions of sound and noise are highly subjec-
tive: one person’s music is another’s headache. 
The two terms are often used interchange-
ably, although few would call the sound that 
emanates from a highway anything but noise. 
Sound (and noise) is actually a process that 
consists of three components: the sound 
source, sound path, and sound receiver.

Meanwhile, sound pressure level is a mea-
sure of the air vibrations that make up sound. 
The human ear can detect a wide range of 
sound pressure levels, expressed in Pascals (Pa) 
from 20 μPa to 200 Pa, that are measured on a 
logarithmic scale with units of decibels (dB) to 
indicate the loudness of a sound. Sound pres-
sure level changes continuously with time or 
distance, and within certain ranges.

Elevated levels of noise can be a serious 
threat to public health. Some of the adverse 
effects of noise pollution are psychological 
effects, speech interference, sleep distur-
bance, and poor work performance. Noise is 
a biological stressor. Among the health risks 
posed by noise pollution are high blood pres-
sure, coronary heart disease, ulcer, colitis, 
and migraine headache. It has been demon-
strated that there is a relationship between 
high noise level exposure and health prob-
lems (Babisch, 2011; Babisch, Gallacher, 
Elwood, & Ising, 1988; Concha-Barrientos, 
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Campbell-Lendrum, & Steenland, 2004). 
Exposure to loud noise increases an arousal 
response in the body. Adrenaline is released 
in the blood; heart rate, blood pressure, and 
respiration increase; gastrointestinal mobility 
is restricted; blood vessels contract; and mus-
cles are stretched. Even though noise has no 
relationship with danger, the body automati-
cally responds to noise as a warning signal 
(Babisch, 2002; den Boer & Schroten, 2007; 
van Kempen et al., 2012). 

Even relatively low levels of noise can 
adversely affect human health and quality of 
life (Allaouchiche, Duflo, Debon, Bergeret, 
& Chassard, 2002; Berglund et al., 1999; 
Bharanthan et al., 2007). Noise is a psycho-
social stressor that activates the sympathetic 
and endocrine systems. Acute effects occur 
at high sound levels in occupational settings, 
and also at lower environmental noise levels 
when certain activities such as concentration, 
relaxation, or sleep are disturbed. 

The aim of this study is to measure noise 
level distributions in the metropolis of 
Lagos, Nigeria, and compare the obtained 
values with international standard limits, 
with the purpose of evaluating the possible 
adverse health effects of noise levels on the 
generality of the residents.

Materials and Methods
A digital sound meter (DSM 325) was used 
to measure sound levels in the selected study 
areas. DSM 325 is a handheld meter for a 
wide range of applications where accurate 
sound level measurements are required. The 
DSM 325 has a measurement range of 32–130 
dB over three ranges (32–80 dB, 50–100 dB, 
and 80–130 dB) with a resolution of 0.1 dB 
and an accuracy of ± 1.5 dB.

Lagos has a population of approximately 
17.5 million people and is the economic 
nerve center of Nigeria. We selected 32 loca-
tions for data collection (Table 1). Factors 
considered for the selected locations included 
commercial activities, vehicular traffic, close-
ness to the motor parks, and markets. 

The DSM 325 was placed on a tripod stand 
at a height of 1.5 m above the ground level 
with its microphone pointing toward the 
noise source. Three measurements were taken 
at 10-min intervals at each location with 
their longitude and latitude noted. Maximum 
and minimum sound pressure levels were 
recorded. The procedures were repeated for 
three sessions during the weekdays: morn-
ing (8–10 a.m.), afternoon (2–4 p.m.), and 
evening (6–8 p.m.). The obtained values are 
presented in mean ± standard deviation in dB. 
SPSS version 20 was used for statistical analy-
sis. A value of p < .05 was considered statisti-
cally significant.

Results
Sound level distributions for the morning, 
afternoon, and evening are presented in Table 
1; the graphical representations of the distri-
bution in the morning, afternoon, and evening 
sessions are reported in Figures 1–3. It was 
observed that the sources of noise distribu-
tions were from vehicular traffic, human activ-
ities, and commercial activities of the selected 
areas. No location was free of noise pollution 
based upon the values we obtained.

The maximum average sound pressure 
level recorded was 90.3 ± 15.3 dB at Sabo- 
Ikorodu, while the minimum average value 

Sound Pressure Level Distribution at Different Locations in the  
Lagos Metropolis 

Location # Name of Location Average Sound Pressure Level (dB)

Morning Afternoon Evening

1 Agege (railway crossing) 88.1 ± 6.9 74.6 ± 7.5 74.6 ± 13.4
2 Alaba International Market 84.3 ± 9.6 75.3 ± 2.7 66.3 ± 8.3
3 Alimosho-Ikotun Bus Terminal 78.9 ± 6.5 78.3 ± 7.0 84.5 ± 6.1
4 Computer Village 80.9 ± 1.6 84.0 ± 3.3 55.5 ± 4.6
5 Ebute-Meta Train Terminus 81.9 ± 3.1 82.7 ± 7.5 92.3 ± 10.4
6 Egbeda 79.2 ± 7.4 79.1 ± 12.7 76.8 ± 11.3
7 Iddo Train Terminus 78.9 ± 6.5 78.3 ± 7.0 84.5 ± 6.1
8 Ikeja Bridge 75.8 ± 4.8 76.8 ± 3.7 77.2 ± 6.8
9 Ikeja City Mall 78.9 ± 11.9 76.1 ± 10.5 75.6 ± 8.8

10 Ikeja L.G.A. Secretariat 79.3 ± 7.9 80.7 ± 7.3 71.8 ± 3.7
11 Iyana Ipaja 78.9 ± 6.5 78.3 ± 7.0 84.5 ± 6.1
12 Ketu 81.3 ± 10.0 77.2 ± 6.8 76.1 ± 14.1
13 Lagos Central Mosque Seriki 84.8 ± 4.9 86.5 ± 7.4 83.8 ± 15.2
14 Lagos Island (Broad Street) 73.6 ± 7.6 84.8 ± 4.1 78.7 ± 14.9
15 Lagos Island (Tinubu Street) 79.3 ± 0.6 82.1 ± 10.6 81.4 ± 13.0
16 Lagos State University Gate 69.5 ± 8.1 72.5 ± 9.4 74.9 ± 7.7
17 Mile 12 85.4 ± 6.7 77.2 ± 10.1 68.7 ± 2.5
18 Mile 2 77.7 ± 9.5 76.5 ± 7.3 84.1 ± 6.7
19 Mushin Market 77.7 ± 7.9 83.4 ± 12.2 83.0 ± 11.4
20 Obalande Bus Terminal 81.2 ± 3.0 85.6 ± 10.0 85.8 ± 8.1
21 Ogba-Ojodu 73.8 ± 8.0 75.5 ± 8.6 77.4 ± 7.7
22 Ojo Market 77.7 ± 6.7 73.6 ± 5.2 71.9 ± 9.2
23 Ojota 82.3 ± 8.0 80.5 ± 5.2 88.9 ± 5.2
24 Ojuelegba Bridge 78.7 ± 3.5 87.8 ± 5.3 85.9 ± 12.3
25 Oshodi 78.0 ± 10.6 75.2 ± 9.2 79.1 ± 13.8
26 Oyingbo Market 80.8 ± 6.6 76.9 ± 7.5 88.7 ± 9.4
27 Pen Cinema 80.8 ± 6.6 76.5 ± 7.3 84.2 ± 6.6
28 Sabo-Ikorodu 81.7 ± 5.8 73.9 ± 2.9 90.3 ± 15.3
29 Trade Fair International Market 75.5 ± 6.1 86.3 ± 7.1 67.7 ± 6.2
30 Unilag Gate (Akoka) 74.7 ± 10.0 64.4 ± 1.3 70.1 ± 8.2
31 Victoria Island 76.2 ± 9.7 63.2 ± 4.1 66.2 ± 5.0
32 Yaba-Tejuosho Market 82.5 ± 8.3 76.5 ± 7.3 84.2 ± 6.6

Note. Results are presented as mean ± standard deviation.

TABLE 1
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was 55.3 ± 4.6 dB at Computer Village in 
the evening session. Average sound pressure 
values for morning, afternoon, and evening 
were 79.3 ± 3.8, 78.1 ± 5.6, and 78.6 ± 8.3 

vdB, respectively. There was no statistically 
significant difference in the sound level dis-
tribution values in the morning, afternoon, 
and evening sessions (p = .74).

The greatest maximum noise pressure level 
recorded in the 8–10 a.m. period was 91.1 ± 4.3 
dB at Alaba International Market. The greatest 
minimum noise pressure level of 80.70 ± 5.75 
dB was recorded at Mile 2 motor parks.

In the afternoon period of 2–4 p.m., Oba-
lande Bus Terminal had the greatest maxi-
mum noise level of 92.63 ± 5.17 dB, with a 
minimum value recorded as 78.47 ± 3.72 dB. 
These levels are due to high commercial and 
vehicular activities in the area. The lowest 
maximum value was recorded at Unilag gate 
as 65.30 ± 4.85 dB, with a minimum value 
of 63.50 ± 5.14 dB. The commercial activity 
in this area is low because it is an academic 
environment compared with the other loca-
tions. The average maximum and minimum 
values for the afternoon session were 83.1 ± 
6.5 dB and 73.1 ± 5.4 dB, respectively. 

In the evening period of 6–8 p.m., the 
greatest maximum value was recorded at 
Sabo-Ikorodu area as 101.2 ± 5.6 dB, with a 
minimum value of 79.5 ± 2.2 dB. The traf-
fic—both human and vehicular—was high in 
this area. The lowest maximum value of 58.8 
± 7.6 dB with a minimum value of 52.3 ± 3.1 
dB was recorded at Computer Village (Ikeja). 
The average maximum and minimum values 
for the evening session were 84.9 ± 9.5 dB 
and 72.3 ± 7.9 dB, respectively. 

Discussion
Lagos is a cosmopolitan city with a popula-
tion of approximately 17.5 million inhabit-
ants and with an annual growth rate of 3.2%. 
The Lagos metropolis covers 37% of the land 
area of Lagos State and is home to more than 
85% of the state population. It also is the eco-
nomic hub of Nigeria, with many private and 
public establishments. 

The results obtained showed that the 
average sound pressure level in the Lagos 
metropolis was greater than WHO standard 
guidelines by 43.6%, 42.0%, and 42.7% in the 
morning, afternoon, and evening sessions, 
respectively. In comparison with other coun-
tries, noise levels measured in various loca-
tions in the city were greater than the standard 
limits. For example, the average noise levels 
measured in this study were greater than the 
stipulated limit in commercial areas in Austra-
lia (43.1%), India (21.0%), Japan (31.1%), and 
U.S. (31.1%) (Chauhan et al., 2010). 

Human responses to noise exposures differs 
from person to person and can vary between 
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an adaptation response for low noise levels, to 
repairable damage that disappears when the 
noise stops, or irreparable damage after severe 
exposure. Uninterrupted sleep is known to 
be a prerequisite for good physiological and 
mental functioning of healthy persons. Sleep 
disturbance, on the other hand, is considered 
to be an environmental noise effect. Envi-
ronmental noise is not believed to be a direct 
cause of mental illness, but it is assumed that 
it accelerates and intensifies the development 
of latent mental disorders (WHO, 2009). 
Symptoms such as anxiety, emotional stress, 
nervous complaints, nausea, headaches, insta-
bility, argumentativeness, sexual impotency, 
changes in mood, increase in social conflicts, 
as well as general psychiatric disorders have 
been linked to incessant exposure to noise 
(Berglund et al., 1999; Chauhan et al., 2010; 
Pathak et al., 2008; Rao & Rao, 1991; Singh & 
Davar, 2004). According to Pathak and coau-
thors (2008), noise is one of the main reasons 
for headache, high blood pressure, and other 
stresses among exposed individuals. A study 
conducted by Finegold and coauthors (1994) 
indicated a high percentage of respondents 
displayed an annoyance reaction for the range 
of noise levels greater than 65 dB. 

In this study, a sizable part of the commu-
nity got annoyed when the noise was greater 
than a certain level; as the noise level increased, 
the level of annoyance increased. Road traffic 
noise studies suggest that cardiovascular risk 
increases when the outdoor noise levels during 
the day exceed 60–65 dB and 50–55 dB during 
the night (Babisch, 2011; Babisch et al., 1988).

The health implication of our monitoring 
these results indicated that the inhabitants of 
the Lagos metropolis were exposed to noise 
levels greater than 55 dB. Therefore, aural and 
nonaural health effects associated with noise 
pollution are possibly prevalent. According 
to previous reports, sleep disturbance, car-
diovascular disease, elevated blood pressure 
level, prevalence of hypertension, myocardial 
infarction, and increased consumption of car-
diovascular medications have been found to 
be common in areas where residents are con-
tinuously exposed to sound levels greater than 
60 dB (Babisch, 2002, 2011; Babisch, Beule, 
Schust, Kersten, & Ising, 2005; Barregard, 
Bonde, & Ohrström, 2009; Clark & Stansfeld, 
2007; Franssen, van Wiechen, Nagelkerke, & 
Lebret, 2004; Jarup et al., 2008). 

Hearing impairment has been associated 
with excessive and continuous exposure to 

noise pollution. From the previous studies, 
men and women are equally at risk of noise-
induced hearing impairment, with children 
and older people being more vulnerable (Ber-
glund et al., 1999; Paunovic, 2013; Sliwinska-
Kowalska & Davis, 2012; van Kempen et al., 
2012; WHO, 2011). Health-based guidelines 
on community noise can serve as the basis for 
deriving noise standards within a framework 
of noise management. 

Key issues of noise management include 
reduction options, models for forecasting and 
assessing source control action, setting noise 
emission standards for existing and planned 
sources, noise exposure assessment, and test-
ing noise emission standards compliance (Ber-
glund et al., 1999). When there is a possibility 
that public health will be endangered, even 
though scientific proof may be lacking, action 
should be taken to protect public health with-
out awaiting the full scientific proof (Seidman 
& Standring, 2010). Concerted efforts should 
be made by the authorities to respond to legiti-
mate complaints and expectations of the citi-
zens to offer a quality sound environment to 
all metropolitan area inhabitants. 

Noise management should have a founda-
tion of constant monitoring of the environ-
ment for human exposures to elevated noise 
pressure levels. Special consideration to the 
consequences of noise when planning trans-
port systems and land use will help to reduce 
noise pressure levels. Surveillance of noise-
related health effects will help to inform pol-
icy to control noise pollution in fast-growing 
cities such as the Lagos metropolis (Euro-
pean Network on Noise and Health, 2013).

Conclusion
Noise pressure levels measured in the Lagos 
metropolis exceed the acceptable limits set by 
WHO. This high noise level can have serious 
implications for the general health and well-
being of the inhabitants of the city. Measures 
should be taken to reduce the levels of noise 
pollution in the city. Such measures may 
include proper maintenance of vehicles and 
roadways, plantation of trees, and construc-
tion of noise barriers. 
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