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ABSTRACT:

The goal of this study is to investigate the causes of sensorineural hearing loss observed among urban dwellers in
Nigeria. While the research evaluates and analyzed the degree of noise impression on hearing activity of the affected
population. Causal-comparative research design was employed in this study to establish the cause-and-effect
relationships between the road transportation noise pollution levels and hearing loss in people exposed to it. The study
was conducted in five cities of the southern geopolitical zones of Nigeria thus: (Calabar, Uyo, Umuahia, Owerri, and
Port-Harcourt). The cities were segmented into road transportation high noise pollution zones (HNPZs) and low noise
pollution zones (LNPZs), with respondents in HNPZs serving as experimental group, and respondents in LNPZs
serving as control group. The noise level measurement for the various zones were obtained by the use of a precision
sound level meter (SML). From the results A Weighted sound pressure levels of 87.0 — 102.0 dB (A) and 70.0 — 82.0
dB (A) were recorded during the day at HNPZs and LNPZs respectively. As illustrated earlier, noise levels =80dB (A)
defined high noise zones in Nigeria while noise levels <80.0 dB (A) defined low noise zones. Statistics on both
temporary hearing loss (THL) and permanent hearing loss (PHL) from the two comparative zones revealed that
90.5%, 88.1%, 82.0%, 86.4% and 79.4% of respondents in Calabar, Uyo, Umuahia, Owerri and Port-Harcourt
suffered from temporary hearing loss (THL), at HNPZs and 97.4%, 98.1, 95.6 and 95.1% suffered from temporary
hearing loss at LNPZs respectively. Also 9.5%, 11.9, 18.0, 13.6 and 20.6%, of respondents in this cities at HNPZs
suffers from permanent hearing loss (PHL) respectively. The research findings confirm that off all the various causes
of sensorineural hearing loss, the prevalent is exposure to loud noise which is cause by high road transportation noise
pollution (motor vehicle).

Keywords: Hearing loss, road transportation, noise pollution, sensorineural hearing loss, and high noise pollution
Zones.

[I1 INTRODUCTION

Hearing Loss (HL) is a decreased ability to (SNHL) also acknowledged as nerve-related
perceive sounds as compared with what would be hearing loss is a hearing loss owing to problems of
regarded as normal [1]. It is an increase in the the inner ear. This type of hearing loss may occur

threshold of hearing. Sensorineural hearing loss due to so many reasons which include from
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exposure to loud noise; aging; heredity; head
trauma; tumors. Hearing deficits may be
accompanied by tinnitus (ringing in the ears).
Noise-induced hearing loss (NIHL) occurs
predominantly in the higher frequency range of
3kHz [2]. With increasing LAeq, 8h and
increasing exposure time, noise-induced hearing
loss (NIHL) can occurs at frequencies as low as
2kHz.

However, hearing loss is not expected to occur at
LAeq, 8h levels of =75dB(A) even for prolonged
noise exposure [3]. In developing countries like
Nigeria, environmental noise is an increasing risk
factor for hearing impairment [4-5]. Although
long exposure to loud noise causes hearing
impairment, hearing damage can also be caused
by certain diseases (such as HIV/AIDS, measles,
syphilis and other transmitting diseases), industrial
chemicals/ ototoxic drugs (such as anti-malarial
drug, antibiotics, lead, mercury, pesticides,
herbicides), blows to the head, accidents;
hereditary  origins, physical trauma(e.g.
explosion/impulsive sounds); ageing process
(presbycusis), as well as medications (e.g.
gentamicin, aspirin, narcotic drugs and other pain
killers) [6,7]

The extent of hearing loss in populations expose
to noise sources such as music centers, aircraft,
motor vehicles, electric generators, industrial
machineries, among others, depends on the noise
level values, duration of exposure (in years),
frequency of exposure individual susceptibility,
among other factors. The main social
consequences of hearing loss is the inability to
understand speech in daily living conditions.

[II] LITERATURE REVIEW

Research by various acoustics scientists [8-9] have
been consistent in predicting both temporary and
permanent hearing loss due to excessive exposure
to large environmental noise. The following
conclusions were adduced from the studies as
thus: No hearing loss at HL == 25 dB; Mild or
little hearing loss between HL26-40dB; Moderate
hearing loss between HL 41-55dB; moderately
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severe hearing loss between HL 56-70dB; Severe
hearing loss between HL 71-90dB and extremely
severe hearing loss is at HL> 90dB.

From the above analysis it was observed that
frequencies between 2kHz to 6kHz and older
people (=30 years old) are generally more
susceptible to noise than the younger people (<30
years old) at same A-weighted noise level. It was
observed that old people are susceptible to more
hearing loss than young people. Also hearing loss
increases as the duration of exposure increases
and frequency (in Hertz, Hz) decreases. Loud
sound in any frequency range has deleterious
effects across the entire range of human hearing
and hearing loss occurs in human in varying
degrees, irrespective of age, sex, marital status,
educational level and socio-economic class [10].
Hearing loss affects quality of life of a nation, and
has negative impact not only on physical,
emotional and mental health of an individual but
also on work and school performance [11].
Research had shown that normal hearing is
necessary  for  effective =~ communication.
Comparing workers with different ranges of
hearing loss (HL 26 - >90dB) with normal hearing
(HL<25dB) shows that hearing impaired persons
are likely to be jobless or underemployed, leading
to significant adverse personal and social effects
such as embarrassment, fatigue, irritation, tension,
depression, stress, anger, avoidance of social
activities, depression, negative behavior, rejection
by others and overall psychological health.
Nigeria is noted as the most noise producing
country in the world due to numerous sources of
noise generating devices in use as: motor vehicles,
aircraft, electric generators, radio, churches/
mosques, children playing, garages/ parking lots,
grinding machines, social gathering/parties,
demonstrations/ riots [12]. All this forms of noise,
disturb hearing and welfare of persons exposed to
it, since such devices/sources emit certain levels
of noise that impair the ears, therefore the more
the exposure of the ear to a high degree of noise,
the more the danger of becoming deaf either
(temporary or permanently).
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Hearing sensitivity varies according to the
frequency of sounds [13], so that a normal hearing
person hears sound from 20Hz to 20kHz, above
this normal frequency hearing loss is bond to
occurs. The noise-induced Hearing loss (NIHL)
resulting from exposure to high intensity sound, is
a direct consequence of over-stimulation of the
hair cells of the cochlea and the supporting
structures. Structural damage to hair cells can
results to hearing loss. Long term exposure to
sound levels over 80dB causes permanent hearing
loss. Research also had it that exposure to 85 dB
(A) of noise for more than eight hours per day can
result in permanent hearing loss [14]. Noise-
induced hearing loss NIHL is generally observed
to affect person’s hearing sensitivity at a higher
frequency of 3 kHz to 6 kHz but worst at 4 kHz
[15].

[111] MATERIALS AND METHODS

This research was conducted randomly in five
cities namely Calabar, Uyo, Umuahia, Owerri, and
Port-Harcourt, all in southern part of Nigeria.
These areas are found to have huge motor traffic
with attendant severe noise pollution. Calabar city
situates between latitudes 7°0" and 4°57'N and
longitude 7°15'E and 8°30'E, Uyo city situates
between latitudes 4°32" and 5°33'N and longitude
7°25'E and 8°25°E. Umuahia city situates between
latitude 5°25" and 6°35'N and between longitude
7°30'E and 8°45'E. Owerri city situates between
latitude 5°29'N and 7°15'N and longitude of
6°50'E and 7°25'E. Port-Harcourt city situates
between latitudes 4°4'N and 5°50'N and between
longitudes 6°50'E and 8°30'E

3.1. Acoustical /Objective Data collection

Noise levels measurements were obtained by use
of a precision sound level meter (SLM), Bruel and
Kjaer (B & K), type 732, after calibration,
following 1SO standards [16,17].

Measurement of road transportation noise levels
were carried out by the use of sound level meter
(SLM), earlier described. A-weighted sound
pressure levels (SPLs) were directly read from the
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SLM at the facades of the respondents’ houses
facing the roads used for this study, as the motor
vehicles moved past measurement points. SML
was placed on a tripod stand, and its microphone
directly pointing to the noise source — the moving
motor vehicles. A stop clock was also used to
obtain sampling time. The distance between
measurement points and road Centre-line were 10-
15metres and 2-3metres from the house of
respondents following [18]. Sound levels were
taken every fifteen (15) minutes (time rate) for a
period of about sixteen (16) hours of the day
(measurement time duration) at each measurement
site. Background noise levels (BNLs) were taken
at each measurement site. BNL is the noise level
obtained when no noise source is on and it
determines how noisy a place is. The noise
measurements were conducted for a period of
about six (6) months, during working days
(Monday to Friday) both at road transportation
high and low noise sites

3.2. Psycho-social/ subjective data collection
Respondents’ reactions on noise impact were
obtained by use of questionnaire items developed
[18].

A total of five thousand (5,000) questionnaires
were randomly distributed, with each study area
having 1000 copies, with 500 copies at high noise
zones and another 500 copies at low noise zones.
One hundred (100) measurement zones were
randomly selected with 50 measurement sites
designated as high noise sites, to serve as
experimental group, while another 50 sites labeled
as low noise sites to serve as control group.

There were 20 measurement sites at each study
area, with 10 at high noise sites. One thousand
(1000) households were involved in this study
with 200 households selected at each study area,
100 households for high noise sites, and another
100 households for low noise sites. At each
household, five (5) persons (including men,
women, boys and girls), aged 15years and above,
were randomly selected, giving a total of 5000
persons, with 2,500 persons at high noise sites. At
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high noise sites 2337 respondents were randomly
sampled for the study, giving a response rate of
93.5%, while at low noise sites 2370 respondents
were randomly sampled, giving a response rate of
94.8%.

Only persons who lived at the present locations
for at least three (3) years, and those who acquired
at least basic literacy skills (reading/writing skills)
were used as respondents. Residency period of at
least three (3) years is good enough period for any
sincere individuals to assess noise impact in their
environment more objectively, without any
subjective or social bias. Only persons who lived

in houses situated along the busy roads used in
this study were accepted as respondents. This was
to help correlate respondents’ noise impact
reactions with corresponding measured road
transportation noise levels they are exposed to on
daily basis

[1V] RESULTS AND DISCUSSION

Table 1 and Figures 1 — 6 form the main results of
this investigation. Table 1 shows the respondents’
reactions on whether road transportation noise
causes temporary hearing loss (THL) or
permanent hearing loss (PHL)

Table 1: Respondents’ reactions on whether road transportation noise causes temporary hearing loss (THL) or

permanent hearing loss (PHL)

. Cities population size Size THL PHL
%
Calabar n= 486 20.8 91.8 8.2
Uyo n=472 20.2 83.2 16.5
Umuahia n=454 194 83.7 16.1
Owerri n= 464 19.9 77.6 224
Port Harcourt n=461 19.7 83.1 16.9
Total 2337 100%
450
400
350
300 —e—Port Harcourt
250 Owerri
200
150 Umuahia
100 Uyo
50 A —e— Calabar
0
Agreeto PHL disagreeon Agreeto THL disagree on
zonel PHL zone 2 THL

Fig. 1: Respondents’ reactions on sensorineural hearing losses (THL and PHL)

From Table 1, 20.8%, 20.2%, 19.4%, 19.9% and
19.7% of respondents in Calabar, Uyo, Umuabhia,
Owerri and Port-Harcourt cities respectively
participated in the survey to confirm if high road
transportation noise causes sensorineural hearing
losses.

Figure 1 illustrates the reactions of individuals on
sensorineural hearing losses (THL and PHL).
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Froom Figure 1, 0.8%, 0.8%, 1.5%, 1.7% and
2.6% respondents agreed that High road
transportation noise population causes PHL while
7.4%, 15.9%, 14.6%, 20.7% and 14.3% disagree
to the above statement. Whereas 81.2%, 77.1%,
73.6%, 73.1%, and 79.2% respectively agreed that
THL is caused by exposure to high road
transportation noise pollution, 10.3%, 6.1%,
10.1%, 4.5%, and 4.1% of respondents in this
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cities respectively, disagreed. The findings from
Table 1 and Figure 1 inferred that high road
transportation noise (HRTN) causes both PHL and
THL to city dwellers in Nigeria, though THL is
predominant among this population. Most city
dwellers suffer from THL in the daytime more
than in the nighttime. This is because in most
cities in Nigeria, road transportation volume is
more in the daytime than at nighttime. Because
heavy trucks, trailers, buses, tippers are not given
specific routes to ply, away from residential
quarters, but are allowed to use the same routes

used by every other vehicle, this therefore resulted
to making residential roads and quarters very busy
and noisy.

A critical look at Figure 2 reveals that, in all areas
of high noise pollution zones (HNPZs), the
respondents’ noise impact reactions are as
follows: 0.6% (No THL); 6.7% (little THL);
13.1% (moderate THL); 18.3% (Severe THL);
23.7% (very severe THL); and 29.6% (Extremely
severe THL) for road transportation noise level
range of 50-59 dB(A); 60-69, 70-79, 80-85, 86-90
and >90dB(A) respectively;

Varying % of hearing losses in the HNPZs

100
80
60
40

v SN\ NN - N

THL PHL THL PHL THL PHL THL PHL THL PHL

=—=NHL -——LHL MHL SHL =——VSHL -——ESHL

Fig. 2 hearing loss (HL) response ratings and noise levels HNPZs.

While 3.0% (zero PHL), 1.4% (Little PHL), 1.3% (Moderate PHL), 1.2%% (severe PHL), 0.7% (very
severe PHL); and 0.4% (Extremely PHL), for noise level range stated above respectively. The results show
that, as the noise level increases the impact reactions on the THL increases. The respondents appeared to be
affected by more of THL than with PHL as 92.0% agreed to THL, while 8.0% agreed to PHL problems.

VARYING % OF HEARING LOSSES IN THE LNPZS

—&o—NHL —#—LHL MHL SHL =—=¥=VSHL —®—ESHL

120
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60
40
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Fig. 3 hearing loss (HL) response ratings and noise levels at LNPZs.
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At road transportation low noise pollution sites (LNPZs), the statistics reported in Figure 3 show that
44.3%, 28.4%, and 15.0% of respondents had No, Little and Moderate THL respectively, while, 6.8%,
1.8% and 0.3% of respondents had severe, very severe, and extremely severe THL respectively. This
implies that, at road transportation low noise pollution sites (LNPSs), city dwellers are not exposed to too
much transportation noise, as transportation volume is always low, and so, HL problem appears not severe.
These findings appear to support the submissions of other researchers [19, 20, 21]

COMPARISON OF HEARING LOSS BETWEEN ZONES

—o— HNPZ HNPZ LNPZ LNPZ —¢—LNPZ

100% p 5 *

N
X

B B
7N 7K

*
X

80%
60%
40%
20%

0%

THL PHL THL PHL THL PHL THL PHL THL PHL

Fig. 4 hearing loss (HL) response ratings comparison between zones

Figure 4, elucidates the comparison between hearing losses in the two zones. where severe and extra
hearing losses are mostly predominant in the HNPZs. Figures 2, 3 and 4 can further be use to classify and
develop noise risk zones (NRZ) in this cities. Based on noise intensity level the following groups are
obtained as thus: 50-59, 60-69, 70-79, 80-85, 86-90, and >90dB(A). The NRZ are useful in the evaluation
of the degree of noise exposure in this zones, and aids in the identification of noise hot-spots [23, 24].
Figure 4 further classify this zones (sites) into low and high transportation noise levels which also
demonstrates severe and extra severe hearing loss predominance in the HNPZs and hence the classifications
of the noise levels.
CAUSES OF SENSORINEURAL HEARING LOSSES
140

—o— Calabar Uyo Umuahia Owerri  ==¥=PH
120

100
80
60
40

20

Fig. 5 causes of sensorineural hearing loss in this zones
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Figure 5 illustrates some of the causes of sensorineural hearing loss identified in this study. From the
statistics shown in Figure 5, noise from motor vehicles appears the dominant factor across all the cities that
causes human hearing loss, as 24.7% of the respondents agreed with this submission, followed by old age
(6.9%); injuries in the ears (6.9%), hereditary factor (6.3%), use of chemicals/drugs (5.8%), diseases
(5.7%), accidents (5.2%) and blows to the head (4.6%). In all, 65.6% of the respondents sued to the fact
that the listed factors cause hearing loss in varying degrees, while 34.4% of the respondents are undecided.
From these discoveries, it appears that city dwellers suffered from varying degree of hearing loss due to
many causes but predominately exposure to high road transport noise pollution.

PERIOD OF WORST HEARING LOSS

7am-10am 10am-1pm

160
140
120
100
80
60

1pm-4pm

4pm-7pm  =——7pm-12am

40 ) 2
20 " \)/K

CALABAR uYo

Figure 6 shows respondents’ reaction on the time
of the day that road transportation noise pollution
causes worst hearing loss at HNPSs. In Figure 6,
23.2% of respondents agreed that worst HL occurs
at 7am to 10am, 22.5% showed 10am to 1lpm
while 22.0% agreed at 1pm -4pm. The implication
is that road transportation volume is heavy
between 7am and 4pm and less between 10pm and
7am. Heavy transportation volume generates high
noise pollution levels of >80dB(A),which
seriously affects the hearing life of city dwellers,
while light transportation volume produces low
noise pollution levels of =80dB(A) with little or
no hearing consequences. These findings are in
agreement with the submissions of earlier
researchers [24]. Figure 6 further demonstrates
that as noise level increases people tend to also
raise their voices to overcome the masking effect
on speech, especially between 7am and 10am of
the day. This imposes additional strain on the
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UMUAHIA
Fig. 6 period of worst sensorineural hearing loss in this zones

OWERRI

speaker. People find it difficult at certain periods
of the day (morning and evening times) to have
their comforts, rest and peace if noise events
become much and unbearable. Further analysis
reveals that there are variations in the worst noise
impact period reactions due to individual
differences. Reactions to noise have human biases,
as noise level may cause some disturbance to
some people while to some others may be a source
of joy. Therefore, individual reactions to noise
effect are subjective or relative.

[V] CONCLUSION

From the results adduced above, it is clear that
road transportation noise causes sensorineural
hearing loss among Nigerian city dwellers. Noise
induced hearing loss (NIHL) is a preventable
socio-physiological disorder that affects people of
all ages and demographics. It is seen to be the
most prevalent environmental problem. Therefore,
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to prevent NIHL there is need for motor vehicles
noise and noise from other sources to be
controlled in our environment and cities through
the process of anti-noise law legislation and
enforcement. It would be also helpful if roads for
heavy motor vehicles and buses are made far from
residential areas, among other measures. Also the
use of magnesium should be encouraging, or
magnesium-high diet seems to be helpful to serve
as hearing loss preventive measure if taken in
advance before the exposure to loud noises as
advice in [25, 26].
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