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Abstract

Noise is an environmental disturbance that has harmful effects on the physiological and
psychological lives of human beings and animals. This work examined the perceived health
implications associated with noise pollution on both genders in Ilorin, Nigeria. It specifically
identified the major sources of noise pollution, assessed noise pollution levels in the selected
areas and determined the differences in the impacts of noise pollution on the health of both
genders in llorin. A total of 384 respondents were sampled. Sound Level Meter (SLM) was
used to ascertain the levels of noise in the study areas. Descriptive statistics and ANOVA were
used to analyze the gathered data. Findings revealed that 73.2% of the respondents believed that
traffic constitutes the highest source of noise pollution while others include music studios
(63.3%), hotels/night clubs (52.1%) and power generating sets (50%). Noise levels were higher
than the acceptable recommended noise level of 65 decibels for commercial and 55 decibels for
commercial/residential locations by NESREA. Findings further revealed that males are more
susceptible to the effects of noise pollution than females. Hence, possible mitigation measures
such as noise pollution regulatory policy enactment and design of noise absorbing structures are
strongly recommended.
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Introduction

Noise can be defined as any unpleasant or
disturbing sound that causes unwanted
effects. Such unwanted effects are usually
manifested through direct pathways or
indirectly, involving cognitive perceptions
(Babisch 2002). Noise often regarded as a
“silent Kkiller” has been detected as an
important environmental health issue that
many people are not conscious of (Clark and
Stanfeld 2007). According to ljaiya (2014)
the word noise is derived from Latin term
“nausa” defined in law as ‘“excessive,
offensive, persistent or startling sound”.
However, Eriksson et al. (2012), regarded
community noise as a common environmental
nuisance and a noticeable menace to human
health. Similarly, Schomer (2001) defined

environmental noise as the noise emitted from
all sources except in the industrial workplace
hence, noise pollution is ranked as the third
most hazardous form of pollution after air and
water pollution (WHO 2005).

Major causes of noise pollution as pointed
out by Nwabuogo and Stephen (2017)
include: growing global population, increase
in technological advancement and human
activities. These have resulted in health risks
to human beings. Health implication is
regarded as an uncertain outcome of an
exposure to activity that can affect human
value (IRGC 2005). This may be direct
(auditory) or indirect (non-auditory) adverse
effects. Eriksson et al. (2012) further listed
some of the adverse effects of noise pollution
on human to include sleep disturbance,

1517

http://tjs.udsm.ac.tz/index.php/tjs

www.ajol.info/index.php/tjs/


https://dx.doi.org/10.4314/tjs.v47i5.3

Tunde and Abdulquadri - Environmental Noise Pollution and its Impacts on the Hearing Ability ...

hearing impairment, cognitive effects,
anxiety, psychological stress, depression,
tension, irritability, interference with speech,
reduced efficiency and annoyance amongst
others. Most of these adverse effects cause
risks to human health. About 10% of the
global population is currently exposed to
noise levels that could lead to hearing
impairments (Basner et al. 2014). Many
studies conducted on noise pollution in
different countries of the world (Li et al.
2002, Zannin et al. 2002, Singh and Davar
2004, Alberola et al. 2005, Lebiedowska
2005, Pucher et al. 2005, Tansatcha et al.
2005) have revealed the scales of discomfort
that noise causes in people’s lives.

Noise is typical of urban areas than the
rural areas. The number of people exposed to
noise pollution as a result of population and
urbanization is increasing on daily basis. For
instance, in Europe (EEA 2009, WHO 2009),
67% of the population living in communities
with more than 250,000 inhabitants are
exposed to road traffic noise levels exceeding
the WHO guideline value of 55 dBLge,. Also,
Negahdari et al. (2018) studied the risk of
noise pollution that resulted from central
traffic in Shiraz by analyzing its indicators
and related components, they discovered that
the sound pressure levels exceeded the
environmental standards of Iran and the
values of the pressure levels were higher than
the standard of comfort at night and day.
Eriksson et al. (2017) carried out a similar
study in Sweden and reported that both road
traffic and railway noise contributed to the
burden of disease including nearly 1,000
cases of myocardial infections vyearly.
Likewise, Pyko (2018) investigated long-term
exposure to transportation noise in relation to
metabolic and cardiovascular outcomes in
Stockholm County, Sweden. Findings from
that study indicated adverse effects of long-
term transportation noise exposure on some
metabolic and cardiovascular outcomes.

When compared with some countries of
the world, Nigerians are living in more noise-
polluted environments. In Nigeria, the Federal
Environmental Protection Agency (FEPA)
provided daily noise exposure limits for
workers in industry as 90 dB (A) for 8 h

exposure. Meanwhile, in Ghana it is 48 dB
(A) for night-time and 55 dB (A) in the day
(Essando et al. 2011), Egypt standard at
daytime remains 71 dB (A), while the night
66 dB (A) (Kamal et al. 2010), Great Britain
average standard is 80 dB (A) (HSE 2005)
and the USA 85 dB (A) (NIOSH 2010). The
sources of noise pollution in Nigeria include
traffic noise, highly amplified music from
record shops and hotels, construction
companies, industrial activities, private
electricity-generating plants, religious
institutions, loudspeakers, sporting events,
political rallies, bells rung incessantly by
peddlers, hawkers, road advertisements and
grinding machines among others. Noise
pollution has been linked to a number of
health-related ailments such as depression,
anger, weak concentration and hearing defects
(Nwabuogo and Stephen 2017). ljaiya (2014)
examined noise pollution in Nigeria and the
legal regime relating to the problem. He
concluded that proper approaches to address
the issue of noise and protection of human
and environmental health in Nigeria should be
evolved based on the adverse effects it has on
both human health and the environment.

Godson et al. (2009) studied noise and its
associated health impacts at some selected
secondary schools in Ibadan, Nigeria and
reported that over 60% of sampled
respondents supported that vehicular traffic
was their major source of noise leading to
lack of concentration. In the same vein,
Awosusi and Akindutire (2014) examined the
level of awareness of health problems
associated with noise pollution and the
relationship between locations and the
perceived health effects among inhabitants of
Ado EKiti, Nigeria. They discovered that
residents were aware of the health effects of
noise pollution and a significant relationship
was established between location and the
perceived health effects of noise pollution.
Similarly, Oloruntoba et al. (2012) assessed
the sources, noise levels, and possible impacts
in selected residential neighbourhoods of
Ibadan metropolis and discovered that the
periods at which noise level reaches its peak
vary with population density.
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Oyedepo (2012) also analyzed
environmental noise pollution in Illorin
metropolis and observed that sound level
varies with location and period of the day
with an average daily noise of 46 dB (A) to
86 dB (A). According to him, noise pollution
generally in this town is due to traffic
characteristics, especially traffic volume,
vehicle horns, vehicle-mounted loudspeakers,
record players and hawking. There is high
LAeq, L90 and L10 at road junctions (77 dB
A, 66 dB A, 77 dB A), passengers loading
parks (76 dB A, 66 dB A, 77 dB A) and
commercial centres (73 dB A, 64 dB A, 74
dB A). In spite of all these studies, there
existed a gap that needed to be filled. What
actually prompted this study has to do with
the way people contribute to noise pollution
in the environment through honking by
automobiles, playing loud music, religious
activities with the use of loudspeakers, use of
generating sets among others. The issue is do
people even know that noise affects human
health? Is there any difference between the
impacts of noise pollution on men and
women? Hence, this study examined the
perceived health risks associated with noise
pollution by men and women in llorin, Kwara
State, Nigeria for possible mitigation
strategies. The work specifically identified the
major sources of noise pollution, assessed the
environmental noise pollution levels in the
selected areas and determined if differences
existed in the impacts of noise pollution on
the health of men and women in llorin as an
urban centre and capital of Kwara State,
Nigeria.

Materials and Methods

llorin lies between latitudes 8° 30°’N &
8°50°N and longitude 4° 20°’E & 4°36’E
(Figure 1) with an area of about 100 km?
(Kwara State of Nigeria Diary 2009). llorin,
the Kwara State Capital comprises three
Local Government Areas, namely: llorin
West, llorin East and llorin South. The city
has been selected because of the increased
heterogeneous population over the years and
urbanization, which made it a good ground
for the study of this nature. llorin is relatively
a large urban centre with an increasing

population growth rate. The 2006 population
figures showed that the city had a population
of 766,000 (NPC 2006). The city has
experienced great urbanization and expansion
continuously in all directions in the last two
decades. llorin has experienced many
significant changes in terms of urbanization,
industrialization, expansion of road-network
and infrastructures. Within the metropolis, the
major occupations include trading, civil
services of varying cadres and persuasions
and a host of informal sector services. Like
many traditional cities in Nigeria, llorin
retains the characteristics of traditional town
alongside a modern urban centre because of
the presence of both traditional and modern
buildings.

According to Olaniran (2002), llorin
experienced tropical wet and dry climate with
mean annual rainfall of 1,200 mm. llorin falls
within derived savannah vegetation with the
existence of dry lowland rain forest vegetal
cover. The wet season falls between March
and October while the dry season falls
between the months of November and
February. The city has a varying temperature
between 25 °C to 30 °C in March which
marks the hottest month (Olanrewaju 2009).
The vegetation is characterized by scattered
tall trees such as baobab, locust beans, shear
butter, acacia, etc. The city in its geological
settings consists of Pre-Cambrian basement
complex with an elevation between 273 m to
333 m above sea level (Ifabiyi et al. 2016).
There is an isolated hill (Sobi hills) of about
394 m above sea level towards the North of
the western part and 200 m to 346 m in the
East (Ajibade 2002). The city is covered
mainly by ferruginous soil on crystalline
acidic rocks. According to Tunde (2017) the
pattern of the drainage system of llorin is
dendritic due to its characteristics. The most
important river is Asa River which flows in
northern direction. Asa River occupies a
fairly wide valley and goes a long way to
divide llorin into two parts namely the eastern
and the western parts. The eastern part covers
those areas where the GRA is located, while
the core indigenes areas of llorin fall under
the western part. The other Rivers that drain
into Asa River are River Agba, River

1519



Tunde and Abdulquadri - Environmental Noise Pollution and its Impacts on the Hearing Ability ...

Alalubosa, River Okun, River Osere and
River Aluko.

For this study, twenty-seven (27) different
locations involving major road junctions and
commercial centres surrounded by noisy
activities were selected. These locations are
representations for all wards in the study area
based on INEC Directory of llorin Metropolis
(INEC 2015). Sound Level Meter (SLM) was
used to ascertain the level of environmental
noise levels in the 27 locations. These were
recorded for five (5) days. Measurement was
done at intervals of 30 seconds for 10 minutes
and the average of the interval measured was
used to represent the specific time of the day
(Baloye and Palamuleni 2015). This
procedure was done for morning (7.00-11.00
am), afternoon (12.00-4.00 pm) and evening
(5.00-9.00pm). Global Positioning System
(GPS) was used to collect coordinates of the

selected areas. Audiometer was used to
examine the risks of direct effects of noise on
residents. The 2019 INEC registered voters of
452,930,099 (INEC 2019) was used which
was more recent and updated in relation to
accurate political ward distribution of llorin
metropolis. Krejcie and Morgan (1970)
sample size table was employed to determine
the sample size for the study which was 384
respondents. Systematic random sampling of
1%, 39 5" 7" and 9" for every individual
was observed to be surrounded by noise. This
was done until the number of samples needed
was covered for each sample locations. The
National ~Environmental Standards and
Regulations Enforcement Agency (NESREA
2009) community noise exposure guidelines
for the general environments and the hearing
schemes in Nigeria were used for this work
(Table 1).
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Figure 1: llorin showing sampled locations. Source: Ministry of Lands and Housing (2018).
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Table 1: Maximum permissible noise levels for general environment

Facility Maximum permissible noise
limit dB (A) (Leq): During the
day

A Any building used as hospital, convalescence 45

home, home for the aged, sanatorium and institutes

of higher learning, conference rooms, public

library, environmental or recreational sites.

B Residential buildings 50

C Mixed residential (with some commercial 55
entertainments)

D Residential + industry or small-scale production + 60
commerce

E Commercial 65

F Industrial (outside perimeter fence) 70

Source: National Environmental Standards and Regulations Enforcement Agency Act (2009).
Time-frame: 6:00 am-10:00 pm, with consideration of human activities.

Results and Discussion

Gender and age distribution

From the study, out of 384 respondents that
were sampled, 54.4% were males as against
45.6% females (Figure 2). This indicates that
males are more involved in noise-related
activities than the females. This is similar to
Shehu et al. (2019) findings that majority
(61.1%) of respondents under study were
males.

Figure 3 shows the age distribution of the
respondents, 20-29 years of age were 56
(14.6%), 30-39 years were 176 (45.8%), 40-
49 years of age were 116 (30.2%) and 50-59
years of age were 36 (9.4%). This indicates
that majority (90.6%) of the sampled
respondents were between the age of 20 and
49 years (economic active age). This is in
support of Aremu et al. (2015) that about 80%
of the respondents under study fall within the
active age groups of 14-57 years.

Female
45.60

Male
54.40

Figure 2: Gender distribution of
respondents in the study area. Source:
Authors’ Field Survey (2019).

40-49
years
D%
20-29 50-59
years years
14.60% 9.40%

30-39
years
45.80%

Figure 3: Age distribution of participants in the
study area. Source: Authors’ Field Survey
(2019).

Sources of noise pollution and perception
of exposure to noise

The study revealed that there were various
sources of noise pollution in the study area
and these include road (vehicles, bikes,

tricycle) and rail junctions (train), music
studio, night clubs, hotels, market, power
generating plants, religious institutions such
as mosques and churches, construction,
industrial ~activities/saw milling, private
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sporting events, political rallies, incessant
ringing of bells by peddlers, hawkers, road
advertisements, and grinding machines
among others. Table 2 shows the major
sources of noise pollution in the study areas.
In aggregate, 73.2% of the respondents
believed that traffic constitutes the highest
source of noise pollution in the environment.
This is in line with the study carried out by
Farooqi et al. (2020) that traffic noise is a
major source of noise. Also, 63.3% of them
agreed that musical shops generated noise,
while 52.1% confirmed that club houses and
hotels contribute highly to noise pollution and
50% said power generating plant is also

significant. On the other hand, the least noise
generating factor is sporting events/viewing
centres because they are occasional events.
Furthermore, 78.6% are being exposed to
daily noise of 8 hours and above while 0.5%
was exposed to noise between 2 to 4 hours,
85.7% of the respondents had been staying in
their selected noise polluted locations for
more than 12 months while very few (0.5%)
lived in such locations below one month. The
implication of this is that, ignorance has
contributed to the belief that noise has no
impact on the health of the sampled
respondents in spite of their exposure to it.

Table 2: Sources of noise pollution and perception of exposure to noise

Sources of noise Extremely  Severe Undecided Not Extremely
severe N N (%) N (%) severe not severe
(%) N (%) N (%)
Traffic 281(73.2) 71(18.5) 0(0) 28(7.3) 4(1.0)
Construction/Industrial/sawmills 180 (46.9) 95 (24.7) 40 (10.4) 44 (11.5) 25(6.5)
Musical shops 243 (63.3) 112(29.2) 20 (5.2) 7(1.8) 2(0.5)
Bar/Club houses/hotels 200 (52.1) 102 (26.6) 50 (13.0) 22 (5.7) 10(2.6)
Religious activities 140 (36.5) 125 (32.6) 23 (5.9) 56 (14.6) 40 (10.4)
Power generating plants 192 (50) 179 (46.6) 10 (2.6) 2 (0.5) 1(0.3)
Market/road advertisements, 191 (49.7) 159 (41.4) 10 (2.6) 14 (3.7) 10(2.6)
Sporting event/football viewing 102 (26.6) 138 (35.9) 50 (13.0) 70 (18.2) 24 (6.3)
centers
Neighborhood noise (Grinding 150 (39.1) 134 (10.7) 53 (0.8) 28 (17.7) 19(4.9)
machines, music, etc)
Length of exposure 2-4 Hours  4-6 Hours  6-8 Hours 8 Hours
and above
Daily exposure per hours 2 (0.5) 15 (3.9) 61(15.9) 302 (78.6)
Duration of stay at the location Lessthanl 12-4 4-8 months  8-12 12 months
month months months & above
2 (0.5) 7 (1.8) 10 (2.6) 36(9.4) 329(85.7)

Sources: Authors’ Field Survey (2019).

Environmental noise pollution levels

Table 3 shows the summary of the levels of
noise pollution recorded for each of the
sampled 27 locations in the study areas for
morning, afternoon and evening. The mean,
average and maximum noise levels for the

morning were: 73.07 dB (A), 64.80 dB (A)
and 8744 dB (A) and the -evening
observations measurements were: 76.93 dB
(A), 6470 dB (A) and 89.63 dB (A),
respectively.

1522



Tanz. J. Sci. Vol. 47(5) 2021

Table 3: Extent of environmental noise pollution in selected locations of Ilorin Metropolis

Locations Morning (Laeq) Afternoon (Laeq) Evening (Laeg) D
(LAeq)
Min  Max Avg Min Max Avg Min Max Avg Av.TI

Adeta 63.0 810 737 610 800 731 630 803 744 785
Omoda 640 790 711 620 840 726 67.0 840 737 773
Surulere 610 870 725 640 780 737 66.0 910 726 788
General hospital 59.0 80.0 704 580 810 744 66.0 940 749 784
Oja-tuntun 624 789 690 640 850 764 650 860 733 786
Isale-Oja 643 792 719 624 842 752 66.0 850 777 803
Oloje 652 802 721 640 809 716 638 870 723 76.7
Ogidi/Alore 63.2 805 703 670 79.2 731 648 835 733 772
Oju-ekun 622 798 720 647 825 723 650 849 708 765
Geri Alimi 626 821 732 634 844 739 642 878 764 794
Ita-Amon 63.0 809 709 648 834 750 631 900 742 784
Ghagha 609 813 685 656 820 727 649 809 716 76.0
Gaa-akanbi 61.2 794 705 637 840 739 637 835 738 777
Tipper Garage 609 863 725 656 820 747 664 941 727 781
Kulende 617 848 733 625 79.0 760 622 866 743 789
Ghagede 63.1 812 698 633 826 758 638 830 730 783
Opo-malu 625 824 706 650 850 740 642 853 743 780
Niger 63.0 793 701 636 802 764 657 8lL3 727 786
Taiwo-Isale 653 787 723 631 881 751 654 800 750 791
Ita-amodu 636 831 715 635 798 722 650 835 730 770
Ita-akure 61.3 828 709 628 786 728 63.0 863 741 776
Gambari 615 809 714 652 860 740 643 838 732 79.0
Sobi 66.0 812 718 653 849 739 634 876 740 781
Sefura 609 79.7 682 668 854 721 640 902 712 756
Idiape 63.7 842 694 658 796 76.0 633 873 749 794
Post-office 664 832 715 647 882 775 652 841 776 811
Ipata 636 845 740 645 841 757 684 847 755 799
Average 659 1174 837 66.8 1239 933 670 1311 939

*Sampling time range: 30 Secs for 10 mins in the morning, afternoon and evening for 5 days

Source: Authors’ Field Survey (2019).

The summary of the results for each is
presented in Table 3. The total average noise
level of the results presented was arrived at by
using the LAeq logarithmic average formula
for community noise measurement. This was
also used by Oyedepo (2012). The formulae
were used to calculate total average
logarithmic  value for each location,
respectively. From the table, the highest total
noise level reading for the morning of the five
days was recorded in Ipata 74 dB (A), closely
followed by Adeta 73.7 dB (A), Kulende 73.3
dB (A), and Geri Alimi with 73 dB (A), while
the lowest was recorded in Sefura with 68.2
dB (A), closely followed by Gbagba with
68.5 dB (A) and Oja-tuntun 69 dB (A).The
highest total noise level reading for the
afternoon was recorded in Post Office 77.5

dB (A), closely followed by Niger 76.4 dB
(A), Oja-tuntun 76.4 dB (A), ldi-ape 76 dB
(A) and Kulende 76 dB (A). The least
recorded was in Oloje 71.6 dB (A), closely
followed by Sefura 72.1 dB (A), Oju-ekun
72.3 dB (A) and Omoda 72.6 dB (A).

In the evening, the highest total noise
level for the five days was recorded in Isale-
oja 77.7 dB (A), closely followed by Post
office 77.5 dB (A) and the least noise
recorded was Sefura 71.2 dB (A), closely
followed by Gbagba 71.6 dB (A). The
location with the highest noise of day-evening
was Post Office with 81.1 dB, followed by
Isale-oja 80.3 dB (A), Ipata 79.9 dB (A), Idi-
ape 79.4 dB (A) and Geri Alimi 79.4 dB (A),
while the location with the least day-evening
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noise was Sefura 75.6 dB (A) followed by
Gbagba 76 dB (A) and Oju-ekun 76.5 dB (A).

Based on NESREA guidelines, the
recommended noise level for commercial and
commercial/residential location is 65 decibels
and 55 decibels, respectively. Hence, an area
with environmental noise level that is not
greater than 65 decibels during the day is
mostly considered as comfortable
environment free of or with little negative
physical and mental effects (Ahamad et al.
2006). This corroborates the study by Shehu
et al. (2019) that respondents were exposed to
noise pollution ranging from 85-115.90 dB
(A) with average value of 102 dB (A) which
is above the standard of 85 dB (A) given by
NESREA.

From the analyses of the five (5) days,
total noise levels recorded in all locations
revealed that all noise levels were higher than
the acceptable recommended noise level of 65
decibels for commercial and 55 decibels for
commercial/residential locations by
NESREA. Noise level at 70 decibels is the
level which WHO considered for hearing
impairment when being exposed for 24 hours
(Dursun et al. 2006). The implication of this
result is that none of the selected locations has
acceptable notice level in relation to the
NESREA and WHO recommendations which
are similar to the findings of Baloye and
Palamuleni (2015). The higher levels of the
noise in the selected locations were attributed
to vehicular movements, shopping, saw mill
industries, entertainments and ceremonial
activities.

The average noise level of the total 300
readings per locations, which were taken in
the morning, afternoon and evening for five
days measurements, revealed that participants
were exposed to nothing less than 69.2 dB

sound pressure level. Also, 78.6% of the
participants are exposed to daily noise of 8
hours and above as revealed from the study.
This is higher than the recommended noise
level of 65 dB for mixed residential areas.
Hearing thresholds were measured using an
Interacoustics Model AD226 audiometer
instrument at frequencies 500 KHz 1000 KHz
2000 KHz 4000 KHz and 8000 KHz,
respectively for each study participant. The
screening at each frequency was repeated
twice to ensure accurate observations. Hence,
adjustment of 10 dB of hearing frequencies at
each range was deducted from audiometer
reading for each participant to meet up the
booth standard noise level. The hearing
threshold revealed notch at 4000 KHz for
most of the participants in both ears, justified
as noise induced hearing loss (WHO 1997,
Biassoni et al. 2014, England and Larsen
2014).

Impact of noise pollution on the health
(hearing ability) of men and women

The gender health effect of noise pollution
analysis of the shift in hearing threshold
revealed that none of the male participants
had normal hearing as revealed in Table 4,
while 0.5% females had normal hearing, 32%
of the males and 58.3% of the female
participants had mild hearing levels with
hearing frequencies from 26-40 KHz,
respectively. This is similar to the findings by
Wang et al. (2021) that males had a
significantly higher risk of both HFHL (OR =
4.19, 95% CI 3.18 to 5.52) and LFHL (OR =
1.49, 95% CI 1.00 to 2.20) than females.
Furthermore, 47.8% males and 25.1% females
of the total participants had moderate hearing
levels.
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Table 4: Gender health effect of noise pollution

Shift in threshold cross tabulation

Shift in threshold Total

Lessthan 25 | 26-40 Khz | 41-55 Khz 56-70 Khz

Khz Normal Mild Moderate Moderately

Hearing Level | Hearing Hearing Level | Severe Hearing

Level Level
Gender | Male 0 67 100 42 209
Female | 2 102 44 27 175

Total 2 169 144 69 384

Source: Authors’ Field Survey (2019).

At least 20.1% male participants had
moderately severe hearing levels, while
15.4% female participants were in this
category. The level of moderately severe
hearing level is the hearing frequency
between 56-70 KHz which is a risk of gradual
hearing loss. The cross-tabulation analysis
(Table 4) revealed that males had high effects
of noise exposure at most of the frequencies
tested. Findings revealed that males are more
susceptible to the effects of noise in the
commercial/residential and road junctions as
revealed by the study. Corroborating this is
the study by Arokoyo et al. (2016) that the
noise level was above 70 dB (A) in many
junctions which is above the maximum limit
given by the WHO. This may not be
unconnected to the fact that they are more
involved in activities that generate noise such
as studio work, handling of public address
system, operating generating sets, gathering
for relaxation at most road junctions of the
metropolis and industrial workers among
others. Two-way ANOVA analysis was
carried out to know whether the independent
variables or their interactions  were
statistically significant.

From the analysis, the test between subject
effects as shown in Table 5, revealed that the
independent variable gender and noise level
have statistically significant effects and
interactions on the dependent variable “Shift
in hearing threshold”, this finding was
corroborated by Lake (2016) whose study

established that a statistically significant
gender by frequency interaction was also
identified, from the significant column at P =
0.014, there was no statistically significant
difference in shift in hearing threshold and
noise level at P = 0.207 (Grinn et al. 2017),
while there is also significant difference in
shift in hearing threshold between males and
females (P = 0.032) at 500 kHz, 1000 kHz,
2000 kHz , 4000 kHz and 8000 kHz
frequencies of the total population screened
which was supported by Park et al. (2016) but
was in contrast when compared with the
research findings by Shuster et al. (2019)
which stated that while hearing loss affects
both men and women, no sex-differences in
threshold shifts were detected between males
and females. The results were further
subjected to post hoc tests to determine the
simple mean effects, which involve
determining the mean differences in shift in
hearing thresholds between genders at each
noise levels.

The post hoc test analysis of Table 6
shows that at 500 (23.7) and 2000 KHz
(23.9), the mean threshold level was found to
be similar for both males and females.
Whereas at 4000 KHz (34.1) and 8000 KHz
(30.6), the mean threshold frequency level of
hearing for males were worse than the hearing
frequency levels for females (Tables 4 and 5),
while hearing frequency was distinctively
different and better for female at 1000 KHz
(19.2).
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Table 5: Health effects of noise pollution on gender

Source Type 111 sum of squares Df  Mean square F Sig.
Corrected model 4.760° 4 11.760 3.153 0.032
Intercept 698.760 1 698.760 1251.611 0.930
G 0.300 1 697 724 0.032
NL 1.760 2 1.760 3.153 0.017
G *NL 1.502 2 752 1.505 0.014
Error 52.479 380 0.558

Total 753.000 384

Corrected total 54.240 383

Dependent variable: Shift in hearing threshold, R Squared = 0.032 (Adjusted R squared =
0.022) ,, Source: Authors’ Field Survey (2019).

Table 6: Post hoc test analysis for the simple mean difference in shift in hearing threshold
between genders

Freqguency grouping Mean difference (I-J) Std. Error Significance
500 Khz 23.662 0.36349 0.835
1000 Khz 19.149 0.36121 0.141
2000 Khz 23.877 0.17714 0.542
4000 Khz 34.118 0.18175 0.686
8000 Khz 30.564 0.38057 0.493

Based on observed means. The error term is mean square (error) = 0.366 at 95% confidence
interval. Source: Authors’ Field Survey (2019).

The results of the post hoc test as revealed  (69.45) and that of the 72—-73 dB (69.95) were
in Table 7 show that the shift in hearing similar to each other but both are different
threshold of the noise level of 70-71 dB  from noise level of above 73 dB (71.50).

Table 7: Post hoc test analysis for the simple mean difference in shift in hearing threshold
between genders.
Multiple comparisons

Dependent Variable: Shift in threshold
Duncan multiple range test result comparing the means effect of noise pollution and gender on
shift in hearing threshold.

(1) Noise level Av (J) Noise level | Mean Std. Sig. 95% Confidence
Av difference | Error interval

(1-J) Lower Upper
bound bound
Above 73 dB 72-73 71.50 0.32076 | 0.920 | 0.8894 0.6394
Above 73 69.98 0.32329 | 0.606 | 1.0800 0.4609
72-73 dB 70-71 71.50 0.32076 | 0.920 | 0.639%4 0.889%4
Above 73 69.45 0.15651 | 0.469 | 0.5575 0.1885
70-71dB 70-71 69.95 0.32329 | 0.606 | 0.4609 1.0800
72-73 69.45 0.15651 | 0.469 | 0.1885 0.5575

Based on observed means. The error term is mean square (Error) = 0.549.

Source: Authors’ Field Survey (2019).
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Conclusion

Traffic constitutes highest source of noise
pollution and males are more susceptible to
the effects of noise than their female
counterparts because of the nature of their
jobs. A lot of people in the study area were
not aware of how to control or handle noise
related issues. The study however, has
prepared avenues for further research. This is
because findings have shown that the
knowledge on the issue of noise pollution and
its adverse effects on human health and the
environment is yet to receive adequate
attention as expected. Noise pollution
threatens human health and if adequate
attention/effort is not devoted to it, it will get
to the stage whereby there will be decrease in
human  productivity.  Hence, possible
mitigation measures such as noise pollution
regulatory policy enactment and design of
noise absorbing structures are strongly
recommended. Road traffic should be
controlled by appropriate authority, and there
is the need to develop noise maps for every
big city in Nigeria as this will serve as a noise
control measure. Also, awareness should be
created for people about the devastating
effects of noise on human health and
measures on how to reduce noise exposure at
individual and community levels.
Furthermore, people residing or working in or
near the noise risked zones such as road
junctions should use ear-protection aids to
reduce the effects of noise on their health.
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