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Abstract

Noise pollution is recognized as a serious health hazard to individual and society at large. In most cities, noise pollution
is regarded as the most hazardous form of pollution behind air and water pollution. This study was conducted to assess
the noise pollution level and its perceived health risks on the residents of Owerri Metropolis, Imo State, Nigeria. Physical
measurement of noise levels was carried out at 24 different locations; three locations from 15 different political wards
were selected. Each location was assessed three times at three consecutive periods (7.30-8.30a.m., 11.30 a.m.-12.30
p.m. and 3.30 - 4.30 p.m.). Thereafter, the mean reading for each location and that of each ward were calculated. Also,
900 respondents comprising adults who live and/or operate in the Council were interviewed on the perceived health
risks associated with noise, using structured and standardized questionnaire. The results obtained showed that the
computed mean noise level at the 24 different locations ranged from 79.4 - 95.8dB, and the cumulative for the 8 wards
ranged from 87.0 — 91.2dB, all of which were significantly (P<0.05) above the acceptable ranges of <80dB, for most of
the areas surveyed, thereby rating the noise level unsatisfactory in each case as they were all within levels that can
cause discomfort and pains in man. Perceived health risks enumerated by participants include; annoyance, lack of
concentration, disturbed sleep, headache, hearing impairment and whistling and buzzing of the ear. The need for greater
commitment by all agencies and organs involved to reduce this serious health hazard was highlighted.
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1. Introduction

Noise pollution can be regarded as environmental noise and the propagation of noise may develop a harmful impact on
the activity of human or animal life. According Casey et al [1], noise pollution is highest in low-income and racial
minority neighborhoods due to problems associated with urban environment noise. High level of noise can contribute
to health effects such as cardiovascular effects in humans and an increased incidence of coronary artery disease [2].

Menkiti and Agunwamba [3], opined that noise pollution is associated with household electricity from generator source
and it is an emerging environmental degradation in many developing nations. Then, the average noise level of 97.60 dB
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obtained from a carried out by Menkiti and Agunwamba in [3] exceeded the WHO value of 50 dB allowed for residential
areas.

In most cases, noise can be defined as unwanted or extraneous sound which results from the activities of man. Anyakoha
[4] stated noise is due to vibration of irregular frequency such as the ratting of a wheel on a rough road. A sound can be
provided as warning when coming from fire alarm, sound as an information from a whistling tea-kettle, and enjoyment
as from music in households.

In 2005, World Health Organization [5] reported that most cities in Nigeria ranked noise pollution as the third
hazardous form of pollution behind air and water pollution. The common sources of environmental noise pollution
include road transport systems, railway, machines and air traffic, communication, neighborhood activities, religious
activities, business activities, construction and public works, manufacturing industries [6, 7].

Again, noise can be regarded as interferes with the ability to gather useful information from the world around us, which
impairs someone’s pursuit of some activities like sleeping, talking with a friend, performing some work or that merely
annoys us [8]. Anomohanran et.al, [9] noted that noise is an environmental pollutant that is increasing very rapidly as
aresult of improvement in commercial, industrial and social activities.

The health effects of noise can occur in different forms, according to the World Health Organization [10], elderly people
may suffer from cardiac problems due to noise, children to suffer much from it and can suffer permanent damage for
life, because children are especially vulnerable to noise.Noise poses a serious threat to a child’s physical and
psychological health, including learning and behavior [11].

Cmiel et al [12], reported noise pollution as a primary cause of sleep deprivation and some certain noise levels can alter
staff stress, impact job performance, induce hearing loss at high noise levels, create annoyance and cause an increased
rate of burnout [13, 14,15,16].

For the quantification of different classes of noise, the sound level meter or sound meter is an instrument that measures
sound pressure level in noise pollution studies such as industrial, aircraft and other environmental forms [17, 18]. The
unit of measurement is in decibel (dB) which is a logarithmic mode of quantifying sound loudness, intensity and
pressure. The A-weighted variety of sound wave measurement is used for the quantification of the environmental noise
in dB (A) units. An increase in 10dB is equivalent to doubling the loudness of sound, while increase by 6dB and 3dB
doubles the Sound Pressure Level (SPL) and Intensity of the sound respectively [19].

The knowledge of people about noise pollution is less known than air pollution; noise pollution causes nuisance or
disturbing to rest and to human activities. Modern and industrialized societies have multiplied activities source of noise
that are produced by industrial and craft activities such as vehicle traffic (road, railway, and airport), leisure (discos,
cinemas, dance halls) or churches or educational (kindergartens, schools).Everyone in both urban and suburban
situations can live in environment with noise [7].

Noise pollution is a major environmental problem and arouses more and more reactions from the population; also it is
a major cause of the deteriorating quality of life. From a scientific study conducted by Hessel [20], shows that exposure
to noise may cause a number of direct adverse effects such as insomnia, auditory and extra-auditory physiological
damage (mainly cardiovascular), communication difficulties and malaise [21].

Hessel, [20] and Ahmed et al. [22], stated that noise has adverse impact on the physical, social and psychological
wellbeing of man and can lead to either permanent or temporary hearing loss. Acoustic trauma, tympanic membrane
perforations and ossicular chain disarticulations can result from excessively loud noise/blasts. Noise induced hearing
loss (type of sensorineural hearing loss) is ascribed to prolonged exposition to noise beyond the physiological recovery
and reversible point of the hearing apparatus (i.e. beyond the temporary threshold shift) [23, 24, 25]. Due to inadequate
regulations/legislation on noise pollution in many cities in Nigeria and other developing countries because of poor
political will or this research tents to have an insight into the deleterious effect of noise on environmental life and the
ecosystem. Also, it was noted the adverse effects of noise pollution are enormous and thus it becomes pertinent to
measure the present level of noise in Owerri Metropolis in other to proffer some measurable solutions that can help to
reduce the noise level and its associated health consequences.
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2. Material and methods

The research design employed in this study was a cross sectional descriptive research to assess the noise pollution and
its perceived health risks on residents of Owerri Metropolis, Imo State. The studied area was Owerri Metropolis which
is the capital city of Imo State. The residents are mainly civil and public servants, students, traders, artisans and farmers.
The sampling technique used in this study was a cluster sampling technique. Sixty (60) respondents were randomly
selected from each of the 15 political wards, given a total of (60x15) 900 study respondents which was serve as the
representative of the entire population of Owerri Metropolis. The research used structured questionnaire to collect
primary data from the adult residents and operators in Owerri Metropolis. There were physical measurement of noise
levels at some selected places and locations in the Council, which were used to compare the universally acceptable noise
levels/ranges.

Since Owerri Metropolis has 15 political wards, 8 wards were selected at random as representatives of the total wards.
In random selection of the 8 wards, the researcher wrote each political ward on a piece of white paper. Each piece of
paper was folded in a ball form with the surface bearing the written political ward inside. At the end, 15 white paper-
balls were made. The researcher shuffled them and casted them on the floor and closed eyes and picked one paper ball
out of 15. The researcher then reshuffled the remaining 14 paper balls and casted them again through the same process.
This process was repeated for 6 other times which led to the random selection of 8 political wards out of 15. The 8
wards were picked at random and the order in which they were picked were as follows; Government Reserved Area
(GRA), New Owerri LIkenegbu II, Ekeukwu, Azuzi II, Aladinma I, Azuzi I and Ikenegbu IV. Digital Sound Level Meter of
30dB-130dB was switched on for two minutes. The maximum figure/value that stabilized within the two minutes was
recorded for that period as the noise level for the location.

Three places were selected for noise measurement in each ward. To locate a spot /location for noise measurement, ten
spots /locations were listed and numbered each on a piece of white paper. The white pieces of papers were folded with
surfaces bearing numbers inside. At the end ten white paper balls were made for each political ward.

Three locations were selected for each ward using simple random sampling. For each political ward its ten white paper
balls were shuffled and casted on the floor. The researcher closed his eyes and picked anyone his hand touched first. It
was opened and the location therein noted. The remaining nine were reshuffled and casted on the floor. Similarly, the
researcher closed his eyes and picked anyone his hand touched first. It was opened and the location therein noted. This
was repeated for three times. And through this process three locations were randomly selected. The whole exercise was
conducted for seven other political wards. At the end 24(3x8) locations were randomly selected for the physical noise
assessment/ measurement.

The measurement was done at three different periods in a day at each location. The periods were 7.30-8.30a.m.,
11.30a.m.-12.30p.m and 3.30-4.30p.m. For each measurement to be concluded readings were taken each minute for
three consecutive minutes after which the mean reading was calculated and recorded as the reading of the measurement
per period. Thereafter, mean of the three measurements was calculated and recorded as the noise level for that given
location for the daytime. Likewise, mean noise level for each political ward was determined accordingly. At the end of
the physical noise level measurement, the results were compared with the standard acceptable noise levels/ranges
following the description made by Koenigsberger, [26] and Alam, et. al, [27] (Table 1).

Table 1 Noise Quality Description for daytime.

Noise level (dB) Noise Quality Description
0-20 Excellent quality

21-40 Very good quality

41-60 Good quality

61-80 Satisfactory quality

81-100 Unsatisfactory (painful)
101-120 Hazardous quality

>120 Not allowed

Source: Anomohanran, [17]; Koenigsberger, [26] and Alam, et. Al [27].
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2.1. Method of Data Analysis

Analysis of data was done using Statistical Package for Social Sciences (SPSS) version 20.0 and results were presented
with frequency, percentages and tables to assess the noise pollution and its perceived health risks on residents in the
study area. The chi-square test was used to establish a relationship between the independent and dependent variables
at p-value of 0.05. The outcome enabled the researcher to accepts or reject any particular hypothesis and P-value less
than 0.05 was considered statistically significant of any result obtained. The result of the physical measurement of noise
level in Owerri Metropolis, Imo State was determined and compared with the expected and acceptable noise level ranges
in each case.

3. Results

3.1. Socio-Demographic Characteristics of the interviewees in Owerri Metropolis, Imo State

Out of 900 subjects randomly selected from Owerri Metropolis, 55(6.1%) were aged between 18-27 years, 64(7.1%)
for between 28-37 years, 200(22.2%) between 38-47 years, 301 (33.4%) were aged 48-57, 165(18.3%) were aged 58-
67, while 115(12.8%) were 68 and above years of age. Concerning gender, 349(38.8%) were males and 551 (61.2%)
females. In marital status, 300 (33.3%) were single, 572(63.6%) were married, 25(2.8%) were widows/widowers,
1(0.1%) was a divorcee and 2(0.2%) were separated.

Monthly income of respondents; 403(44.8%) earned between N10, 000-N20, 000, 205(22.8%) earned N21, 00 -N30,
000, 100(11.1%) earned N31, 000 - N40, 000 while 192 (21.3%) earned N41, 000 and above.

Their employment status showed that 200(22.2%) were students, 29(3.2%) were unemployed, 226(25.1%) were
traders/hawkers, 410(45.6%) were civil/public servants, 10(1.1%) were farmers while 25 (2.8%) were artisans.
Similarly, highest educational qualification displayed that 11(1.2%) had no formal education, 251(27.9%) had primary
education, 437(48.6%) had secondary while 201(22.3%) had tertiary education.

Table 2 Socio-Demographic Characteristics of the Interviewees in Owerri Metropolis, Imo State

Variables Frequency (%)
Age in years

18-27 55 (6.1%)
28-37 64 (7.1%)
38-47 200 (22.2%)
48-57 301 (33.4%)
58-67 165 (18.3%)
68 and above 115 (12.8%)
Gender/Sex

Male 349 (38.8%)
Female 551 (61.2%)
Marital Status

Single 300 (33.3%)
Married 572 (63.6%)
Widow/Widower 2592.8%)
Divorced 1(0.1%)
Separated 2 (0.2%)

Average Monthly income (N)

10,000-20,000

403 (44.8%)

21,000-30,000

205 (22.8%)

31,000-40,000

100 (11.1%)
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41,000 and above 192 (21.3%)
Employment Status

Students 200(22.2%)
Unemployed 29 (3.2%)
Traders/Hawkers 226 (25.1%)
Civil/public Servants 410 (45.6%)
Farmers 10 (1.1%)
Artisans 25 (2.8%)
Highest Educational Qualification

No Formal Education 11 (1.2%)
Primary 251 (27.9%)
Secondary 437 (48.6%)
Tertiary 201 (22.3%)

3.2. Daylight Noise Level Measurement in Owerri Metropolis, Imo State

Table 3 shows the results of daytime noise level measurements in 24 locations from 7.30am-4.30pm. In GRA, the highest
noise level (99.5dB) was got at World Bank Market at period of 7.30a.m-8.30a.m while the least noise level (93.7dB)
was recorded at Imo State University (IMSU) Round about.

From 11.30a.m.-2.30p.m; the highest noise level (95.7dB) was got at IMSU Round about while the least noise level
(77.0dB) was recorded at Federal Medical Centre (FMC).

From 3.30p.m.-4.30p.m; the highest noise level (105.5dB) was got at FMC while the least noise level (84.70dB) was
recorded at Alvan Federal College of Education (AIFCE).

In New Oweri [; morning time from 7.30a.m-8.30a.m, the highest noise level (97.0dB) was got at Imo Specialist
Hospital/Port Harcourt Road Junction (Imo Sp. Hos. /PH.Rd) while the least noise level (93.0dB) was recorded at
Concord Hotel Junction.

Between 11.30a.m.-2.30p.m, the highest noise level (97.0dB) was got at Imo Sp. Hos./PH. Rd. Junction while the least
noise level (93.0dB) was recorded at Concord Hotel Junction. From 3.30p.m.-4.30p.m; the highest noise level (86.0dB)
was got at Concord Hotel Junction while the least noise level (76.6dB) was recorded at Imo Sp. Hos./PH.Rd.

In Ikenegbu II; the noise measurements recorded as follows; from 7.30a.m to 8.30a.m, the highest noise level (99.1dB)
was got at Federal Housing Estate Junction while the least noise level (90.0dB) was recorded at Ikenebgu Extension.
From 11.30a.m.-2.30p.m; the highest noise level (93.3dB) was got at Federal Housing Estate Junction while the least
noise level (73.5dB) was recorded at Ikenebgu Extension. From 3.30p.m.-4.30p.m; the highest noise level (93.7dB) was
got at Ikenegbu Layout while the least noise level (74.60dB) was recorded at Ikenebgu Extension.

In Ekeukwu location; from 7.30a.m to 8.30a.m, the highest noise level (99.7dB) was got at AmaJk R/about while the
least noise level (95.0dB) was recorded at Mbaise Rd./Douglas Rd. From 11.30a.m.-2.30p.m; the highest noise level
(85.3dB) was got at Mbaise Rd./Douglas Rd while the least noise level (83.1dB) was recorded at School Rd/Douglas Rd.
From 3.30p.m.-4.30p.m; the highest noise level (99.9dB) was got at AmaJk R/about while the least noise level (83.6dB)
was recorded at Mbaise Rd/Douglas Rd.

In Azuzi I location; between 7.30a.m to 8.30a.m, the highest noise level (99.2dB) was got at Bank Rd while the least noise
level (95.0dB) was recorded at Orlu Rd/Bank Rd. From 11.30a.m.-2.30p.m; the highest noise level (83.5dB) was got at
Orlu Rd / Bank Rd while the least noise level (79.2dB) was recorded at Bank Rd. From 3.30p.m.-4.30p.m; the highest
noise level (95.9dB) was got at Control R/ about while the least noise level (86.0dB) was recorded at Bank Rd.
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Table 3 Daylight Noise Level Measurement in Owerri Metropolis, Imo State

. . . Grand Acceptable | Assessment/

S/N Wards Location Period (Daytime) Mean(dB) mean for L.

ward(dB) Range (dB) | Description
7.30a.m- 11.30a.m.- 3.30p.m.-
8.30a.m 2.30p.m. 4.30p.m.

1 GRA AIFCE 95.5 77.0 84.7 85.7 30-40 Unsatisfactory
FMC 95.9 77.1 105.5 92.8 91.1 20-35 Unsatisfactory
IMSU Round about 93.7 95.7 94.9 94.8 61-35 Unsatisfactory
World Bank Market 99.5 80.3 92.5 90.8 65-70 Unsatisfactory
2 New Oweri | Concord Hotel Junction 93.0 86.0 95.0 91.3 40-60 Unsatisfactory
I Imo Sp. Hos./PH. Rd. Junction 97.0 76.7 93.5 89.1 90.4 65-70 Unsatisfactory
3 Ikenegbu Il | Ikenegbu Layout 97.0 74.2 93.7 88.3 25-40 Unsatisfactory
Ikenebgu Extension 90.0 73.5 74.6 79.4 25-40 Unsatisfactory
Fed. Housing Estate Junction 99.1 93.5 87.6 93.4 87.0 25-40 Unsatisfactory
4 Ekeukwu AmaJk R/about 99.7 84.0 99.9 94.5 61-75 Unsatisfactory
Sch, Rd/Douglas Rd 95.3 83.1 85.0 87.8 61-75 Unsatisfactory
Mbaise Rd./Douglas Rd 95.0 85.3 83.6 88.0 90.1 61-75 Unsatisfactory
5 Azuzi | Control R/ about 96.7 77.8 95.9 90.1 61-75 Unsatisfactory
Orlu Rd / Bank Rd 95.0 85.5 91.2 90.6 25-40 Unsatisfactory
Bank Rd 99.2 79.2 86.0 88.1 89.6 20-35 Unsatisfactory
6 Azuzill Fire Service R/about 99.0 83.3 85.8 89.4 61-75 Unsatisfactory
Lobour Street 99.1 76.3 99.5 91.6 25-40 Unsatisfactory
St, Lk Hos/Mbaise Rd 99.2 75.2 99.2 91.2 90.7 20-35 Unsatisfactory
7 Aladinmal | Aladinma Housing Estate 99.3 90.9 74.7 88.3 25-40 Unsatisfactory
Aladinma, Hospital Junction 99.9 90.2 78.1 89.4 20-35 Unsatisfactory
WACE Rd, Junction 95.3 99.2 93.0 95.8 91.2 35-45 Unsatisfactory
8 Ikenegbu Wetheral / Oki. Rd 94.9 95.5 81.8 90.7 61-75 Unsatisfactory
v Cherubim Junction 90.2 83.0 87.8 87.0 65-70 Unsatisfactory
MCC.Rd./Wetheral Rd. 97.8 78.1 93.8 89.9 90.2 35-45 Unsatisfactory
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In Azuzi I1 location; for the morning period, 7.30a.m to 8.30a.m, the highest noise level (99.2dB) was got at St, Lk
Hos/Mbaise Rd while the least noise level (99.0dB) was recorded at Fire Service R/about. From 11.30a.m.-2.30p.m; the
highest noise level (83.3dB) was got at Fire Service R/about while the least noise level (75.2dB) was recorded at St, Lk
Hos/Mbaise Rd. From 3.30p.m.-4.30p.m; the highest noise level (99.5dB) was got at Lobour Street while the least noise
level (85.8dB) was recorded at Fire Service R/about.

In Aladinma I location; from 7.30a.m to 8.30a.m, the highest noise level (99.9dB) was got at Aladinma, Hospital Junction
while the least noise level (95.3dB) was recorded at WACE Rd, Junction. From 11.30a.m.-2.30p.m; the highest noise level
(99.2dB) was got at WACE Rd, Junction while the least noise level (90.2dB) was recorded at Aladinma, Hospital Junction.
From 3.30p.m.-4.30p.m; the highest noise level (93.0dB) was got at WACE Rd, Junction while the least noise level
(74.7dB) was recorded at Aladinma Housing Estate.

In Ikenegbu Iv; the noise measurements recorded as follows; from 7.30a.m to 8.30a.m, the highest noise level (97.8dB)
was got at MCC.Rd./Wetheral Rd while the least noise level (90.2dB) was recorded at Cherubim Junction. From
11.30a.m.-2.30p.m; the highest noise level (95.5dB) was got at Wetheral / Oki. Rd while the least noise level (78.1dB)
was recorded at MCC.Rd./Wetheral Rd. From 3.30p.m.-4.30p.m; the highest noise level (93.8dB) was got at
MCC.Rd./Wetheral Rd while the least noise level (81.80dB) was recorded at Wetheral / Oki. Rd.

3.3. Influence of Socio-demographic Factors on Noise Pollution in Owerri Metropolis

Out of 900 respondents interviewed in table 4, 771(85.7%) reported that locality influences noise generation most
compared to other factors, 30(3.3%) said gender/sex, 28(3.1%) said occupation/level of income of persons, 45(5.0%)
said level of education, while 5(0.6%) believed, none of the above factors were responsible.

Table 4 Influence of Socio-demographic Factors on Noise Pollution in Owerri Metropolis

Variables Frequency (%) Total P value Chi-square
Gender
M F
Age 10 (1.1) 10(1.1) 20 (2.2) P < (0.05) 1422.487
Locality 380 (42.2) 391 (43.4) 771 (85.7)
Gender/Sex 17 (1/9) 13 (1.4) 30(3.3)
Occupation/income 10 (1.1) 18 (2.0) 28 (3.1)
Level of Education 15 (1.7) 30(3.3) 45 (5.0)
None of the above 0(0.0) 5(0.6) 5(0.6)
Total 900(100)

Tabulated X2 = 11.07; Calculated = 3090; df =5

3.4. Perceived Associated Health Risks of Noise Pollution on the Residents of Owerri Metropolis

Table 5 showed perceived associated health risks of noise pollution on the residents of Owerri municipal council,
47(5.2%) reported disturbs my sleep, 24(2.7%) said it causes annoyance, 41(4.61%) said it causes headache, 21(2.3%)
reported interference with my conversation, 36(4.0%) it disturbs while teaching or listening to my teachers, 39(4.3%)
said it makes me unable to understand speech, 31(3.4%) said pains, 19(2.1%) said lack of concentration, 13(1.4%) said
whistling and buzzing of the ear, 38(4.2%) said hearing impairment while 591(65.7%) reported all of the above. Then,
the evaluation of perceived associated health risks of noise pollution on the residents on gender dependent, 677(75.2)
said yes and 206(22.9) said no while 17(1.9) were undecided.
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Table 5 Perceived Associated Health Risks with Noise Pollution on the Residents of Owerri Metropolis.

Variables Frequency (%) Gender | Total P-value |Chi-square

calculated
M F

Causes annoyance 21(2.3) 26 (2.9) 24 (2.7) P <0.05 =3499.267;

Causes headache 14 (1.6) 10 (1.1) 41(4.6)

Interferes with my conversation 15 (1.7) 26 (2.9) 21(2.3)

Disturbs while teaching or listening 9 (1.0) 12(1.3) 36(4.0)

to my teachers

Makes me unable to understand | 21 (2.3) 15 (1.7) 39(4.3)

speech

Pains 19 (2.1) 20 (2.2) 31(3.4)

Lack of concentration 22 (2.4) 9(1.0) 19(2.1)

Whistling and buzzing of the ear 10 (1.1) 9 (1.0) 13(1.4)

Hearing impairment 12 (1.3) 1(0.01) 38(4.2)

All of the above 30(3.3) 8(0.9) 591 (65.7)

Tabulated x? = 18.307; 100 (11.1) | 491 (54.6)

df=11

The Perceived Associated Health

Risks are age and gender

dependent

Yes 300(33.3) | 377(41.9) 61(75.2)

No 100(11.1) | 106(11.8) | 206 (22.9)
Undecided 7(0.8) 10 (1.1) 17 (1.9)

4. Discussion

The findings from this study titled assessment of noise pollution and its perceived health risks on residents of Owerri
Metropolis, Imo State, Nigeria, showed that the noise level in all the 24 locations were above their respective acceptable
ranges when compared with the standards from Koenigsberger [26] and Alam et. al, [27], and therefore, they were rated
unsatisfactory according to the standard set by Anomohanran [17].

Noise level was not steady in any of the 24 locations measured during the periods of assessment. In each location noise
level reached its peak in the morning period of 7.30 -8.30 a.m., decreased at Mid-day period of 11.30a.m -12.30p.m.and
increased again in the late afternoon period of 3.30-4.30p.m.This justified the claim of Schomer [28] that noise levels in
the city increases during morning and evening rush hours.

This is due to gathering of people and work activities, which agreed with Ozer and Irmak [29]. Increased transportation/
traffic contributed to the noise generation at these periods corroborated [30], Alterola [31] and Lebiedowska [32].
During the morning hours, people were rushing to works and businesses, parents were taking their children to schools
and there were gatherings of people in most public places which increased noise level. At mid-day periods, people had
settled in their places of works and business, there was decrease in traffic and this led to reduction in noise generation.
Again during the late afternoon periods, people were going home; parents were rushing to pick up their children from
schools. Also Christians were attending evening religious worships, coupled with the heated environment. These no
doubt increased noise generation.
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Furthermore, noise generation was found higher in some places than others in Owerri Metropolis. This agrees with
Anomohanran [17] who stated that different places in Abuja, Nigeria had different noise levels, some higher than the
acceptable ranges. And in this study, while Ikenegbu Extension remained the location with the least mean daytime noise
level of 79.4dB, WACE Rd. Junction had the highest mean daytime noise level of 95.8dB. And Ikenegbu II had the least
grand mean daytime noise level of 87.0dB while Aladinma I had the highest grand mean daytime of 91.2 dB.

From the socio-demographic view point, locality, gender/sex, occupation/level of monthly income and level of
education were implicated as factors influencing noise generation in Owerri Metropolis. A good number of the residents
were peasants earning an average monthly income of N10, 000-N20, 000. This no doubt would make them lack the
capacity to live and operate in decent, separate and noise-free environments. Gender/sex is another factor that
influenced noise generation according to the result. This opinion of the interviewees confirmed the statements of Rains
et al [33] that illiterate women and illiterate young adult males generate noise more than their counterparts. And they
might not be knowledgeable enough on the dangers inherent in noise pollution. Low socio-demographic status leads to
neighbourhood overcrowding and the associated human activities such as the indiscriminate use of loud speakers,
entertainment, festivals, election campaign rallies, fireworks, etc., all these push up the noise pollution level during the
evening hours. The result further confirmed WHO, [34] report on the effects of environmental noise pollution on human
and animal beings. Therefore, Chi-square testing shows statistical significance difference between socio-demographic
and noise pollution.

In the study areas, noise pollution was perceived to be associated with many health risks. It disturbed sleep. This is in
concord with Heewagen [8] who noted that noise interferes and impairs with pursuit of some activities like sleeping.
The result showed that noise pollution, causes annoyance to the people. Also Amadi [35] affirmed that noise pollution
causes annoyance by interfering with conversation, mental concentration, rest and recreation.

Noise pollution also caused headache to the residents. It corroborated with work done by Ozer et al [29], who opined
that noise pollution level above 80dB may cause headache, rise blood pressure and sweating, and in this study mean
daytime noise levels of 23 out of 24 locations measured 85dB and above. Noise pollution interfered with conversation,
disturbed teaching/learning, makes people unable to understand speech and caused lack of concentration to the
residents of Owerri Metropolis as seen in this study. The result equally corroborated Yoshida et al [36] and WHO [30]
who observed that noise pollution affect speech intelligibility by masking the intelligibility of the spoken words such
that simultaneously interfering noise render speech incapable of being understood.

Noise pollution caused pains, whistling and buzzing of the ear and hearing impairment to the interviewed residents of
Owerri Metropolis. Hearing impairment is a problem that develops according to EPA [37] with increasing noise levels
and exposure time. Morata (2000) added that in developing countries both occupational and environmental noises
constitute increasing risk factor for hearing impairment. Owerri Metropolis is a developing place where residents are
exposed to noise pollution, no wonder the results.

The perceived associated health risks of noise pollution in Owerri Metropolis were both age and gender dependent. This
supports WHO [34] statement that 360 million people worldwide live with disabling hearing loss, with 328 million of
this member representing 91% adults and males suffer from hearing loss more than the females. This means that the
more people are exposed to noise pollution with increasing age and therefore, age has a statistical significance
difference with noise pollution.

The study therefore, established very dangerous noise pollution level in Owerri Metropolis of Imo State, Nigeria and
ways to curtail this serious public health problem must be carefully studied and put operational to safe the residents
from more hazards.

5. Conclusion

Based on the findings of this study, there was noise pollution in Owerri Metropolis, with noise generation higher in some
places than others. The noise pollution is influenced by socio-demographic data with the perceived associated health
risks. And these perceived associated health risks on residents were both age and gender dependent. More so, there
was no education of the residents and operators on the dangers inherent in noise pollution which was worsened by lack
of enforcement of the laws prohibiting noise pollution in Owerri Metropolis.

Since there is noise pollution in Owerri Metropolis and nobody does anything to control it. It is one of the major causes
of high rates of morbidity especially cardiovascular diseases and mortality in the council. And this will increase with the

perceived daily influx of people into Owerri Metropolis.
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There should be careful planning and implementation of Owerri Municipal Council master plan. Those in charge should
ensure adequate control of vehicular movement and improvement in the acoustic installation of buildings. Government
should educate the residents on the dangers inherent in noise pollution and enforce laws prohibiting noise pollution in
Owerri Metropolis. Noise pollution prevention, control and management should be part of the educational curriculum.
There should be expansion of the city to accommodate the influx of the people. Finally some tertiary institutions should
be cited outside Owerri Metropolis to decongest the population.
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