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Abstract: This research work aimed to determine the prevalence of noise induced hearing loss by in an industrial area. It is
was descriptive cross-sectional study which was carried out from March to May 2014 in three (03) cotton ginning factories
located in the city of Parakou. It involved the workers exposed to noise, who had accepted to participate to the survey and in
whom an audiometry was performed. One hundred and thirteen workers were selected, including 104 (92%) male and 9 female
(8%). Their mean age was 39.3 +/-9.6 years with extremes of 18 and 54 years. During 8 hours a day, 38% of the respondents
were exposed to noise levels lower than 80 dB (A), 31% to levels higher or equal to 90 dB (A) and 31% to levels between 80
and 90 dB (A). The average seniority of the workers surveyed was 7 cotton seasons with extremes of one and 31 seasons. No
employee had benefitted from medical consultation or audiometry on recruitment or thereafter. And all the employees reported
not using any personal protective equipment. The overall prevalence of noise induced hearing loss in the cotton ginning
factories in Parakou in 2014 was estimated at 88.5% (100 out of 113 respondents). The average hearing loss (AHL) was 40.8
dB +/- 8.8 dB in the right ear and 28.9 dB +/- 11.8 dB in the left ear. Taking into account only the deafest ear, AHL was light in
44% of cases, moderate in 54% of cases and severe in 2% of cases. There was a statistically significant relationship between
the degree of NIHL and seniority in the firm (p=0.012).
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causing the hypoxia of the inner ear, oxidative stress of
reactive oxygen species, and neural degeneration in synaptic
terminals of cochlear nerve fibers and spiral ganglion cells
[3]. Hearing loss, characterized by an insidious onset, is often
identified only when damage has become irreversible. There
is no current effective treatment to regenerate damaged
sensory receptors after noise exposure, leaving amplification
as one of the only options [4]. Across the world, 16% of
cases of disabling hearing loss in adults are attributed to
noise at work place; however, sub-regional variations or
disparities are noted [5]. In many developed countries, the

1. Introduction

Noise is a major nuisance in many sectors of professional
activity. As the outcome of noise in the absence of preventive
measures, occupational hearing loss is a bilateral symmetrical
hearing loss. However, there is evidence that asymmetric
hearing loss may also occur, although limited [1]. Workers in
industry have the highest risk of hearing loss, as well as those
in shipbuilding, construction industry, military and farmers
[2]. The major mechanisms of noise-induced hearing loss are
physical damage in organ of Corti, decreased blood flow
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preventive potential of reducing noise exposure has led to
mandatory hearing loss prevention programs [4]. In Africa,
there are few data on the prevalence and causes of deafness
[6]. If in developed countries, morbidity associated with
noise decreases with introduction of protective measures
protection measures, in developing countries, the few data
available suggest that average noise levels outweighed the
level recommended in work places [7, 8]. Few research
works are found in literature about hearing loss associated
with noise in Benin [9, 10]. The scarcity of research works
on noise pollution in Benin and the need to establish a
diagnosis to help take appropriate measures are an evidence
of the relevance of this study. Therefore, this study aims to
determine the prevalence of noise induced hearing loss
(NIHL) in employees working at cotton ginning factories in
Parakou which is the main city in the North-Benin. To the
best of our knowledge, any study had not been conducted yet
on the topic in that region.

2. Study Methods

This research work was a descriptive cross-sectional study
carried out from March 3, 2014 to May 30, 2014 in Parakou
which, due to its importance, is the third city of Benin (West
Africa). It involved workers exposed to noise, in 3 cotton
ginning factories. Those employees worked during the cotton
production season which lasts 5 to 6 months per year.
Minimum sample size was 98; it was determined using the
Schwartz formula [11]: N= &%,p(1-p)/i* [N: minimum sample
size; g, = deviation reduced to risk a (1.96) o = allowed risk
of error (5%); i: accuracy (5%); p: prevalence of hearing loss
(50% in the absence of data). The study included employees
within different factories or in their immediate vicinity, who
had accepted to participate to the survey and in whom an
audiometry was performed. This study excluded those who
had:

1. An age of 55 years or more,

2. Worked in a noisy entity before recruitment or who had

a extra-professional activity or regular noisy leisure,

3. As ENT history, an otologic malformation, a personal
deafness before recruitment or a notion of family
deafness,

4. An abnormal otoscopy during ear, nose and throat
examination as a preliminary step to audiometry.

The study variables were deafness associated with noise,
mean hearing loss, sociodemographic characteristics (age and
sex), socio-professional characteristics (noise exposure level,
seniority, medical consultation or not on recruitment and
medical follow-up, use or non-use of personal protective
equipment against noise).

Pure-tone audiometry preceded by otoscopy was
performed at a distance of factories, depending on weekly
distribution of respondents and before starting work in order
to reduce the impact that auditory fatigue may have. We
retained as hearing loss associated with noise any bilateral
symmetrical deafness identified during pure-tone audiometry.
The same applied to perception deafness on one side and

mixed hearing loss on the other side, considering that noise-
induced deafness was associated with an unknown
concomitant impairment of the sound transmission apparatus.
The average hearing loss (AHL) was calculated by dividing
by 4 the sum of the hearing losses at frequencies 500, 100,
2000, and 4000 hertz at the most deaf ear. The degree of
deafness was classified as light, moderate, severe or profound
for AHL between 20 and 39 dB, 40 and 69 dB, 70 and 89 dB,
90 dB and above respectively.

The noise exposure level by work station was measured
using a digital KOOLERTRON SL1361 sonometer, measuring
noises of 30-130 dB and equipped with a memory card

The data were entered using EPI-DATA software. SPSS
statistical software (21) was used for data audit and
processing. Comparisons were made using chi® test.
Significance level was 5%.

3. Findings

On this basis, 113 workers exposed to noise were selected
using simple random sampling among a list of employees in
each of the three factories, in proportion to their number.

3.1. Sex and Age

Among the 113 respondents, 104 were male (92%) and 9
were female (8%). Mean age for those respondents was 39.3
+/-9.6 with extremes from 18 and 54 years. Figure 1
summarized the distribution of survey population according
to age.

Figure 1. Distribution of respondents by age group, Parakou 2014.
3.2. Sound Characteristics in the Factories

The type of noise was identical, continuous and fluctuating
for all work stations in the three factories. Noise intensity
varied from 54 to 105.4 dB (A) depending on work stations
with an average of 79.1 dB (A) +/-14.5.

3.3. Professional Characteristics

3.3.1. Seniority in the Company

Of the 113 workers surveyed, 44.3% were in their first
season and 11.4% had seniority of 10 or more seasons. The
average seniority of the workers surveyed was 7 seasons with
extremes of one and 31 seasons. Figure 2 summarizes the
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distribution of the study population by seniority in number of
seasons.

I, 21 (18.6%)

. s %)

Figure 2. Distribution of respondents by seniority in number of seasons,
Parakou 2014.

3.3.2. Work Duration and Exposure to Noise

According to work organization in the factory (3 x 8 hour
system or 4 x 8 hour system), 72.6% of the employees
worked during approximately 48 hours per week. 27.4%
worked during nearly 56 hours per week, thus an addition of
8 hours. Most of them (93.8%) reported they were exposed to
noise during approximately 8 hours a day. One employee said
he worked during more than 8 hours a day and 6 employees
(5.3%) claimed to be exposed during less than 8 hours a day.

3.3.3. Medical Visits and Individual Preventive Measures

No employee had benefitted from medical consultation or
audiometry on recruitment or thereafter and all reported they
did not use any personal protective equipment.

3.4. Prevalence NIHL Among Workers Investigated as
Respondents

3.4.1. Results of the Audiometry

During audiometry, 2 subjects had a normal audition, 11
had deafness that may not be associated with noise and 100
had hearing loss likely to be associated with noise
considering our inclusion criteria. Figure 3 summarizes the
distribution of investigated population according to
audiometry results.

Shl. sensorineural hearing loss Chl. Conductive hearing
loss Mhl. Mixed hearing loss

113 respondents

Normal hearing Hearing loss
2 cases (1.8 %) 111 cases (98.2 %)
.
I - ' |
Unilateral hearing bilateral symmetrical bilateral asymmetrical
mpaxrmen:/ impairment impairment
7 cases (6.2 %) 80 cases (70.8 %) 24 cases (21.2 %)
shi e Shi+Chl
0 case 3
78 cases (36.3%) 1 case {0.9%)
Chl
) ohi Shi+Mhl
2 cases (1.8%) 22 cases (19.5%)
Mhl
7 cases (6.2% B e
ase L. L 70, 5 0,
0 case (32.7%) 1case (0.9%)

Figure 3. Distribution of the investigated population according to total
audiometry results, Parakou 2014.

The overall prevalence of noise-induced deafness in
industrial areas in Parakou in 2014 was estimated at 88.5%
(100 out of 113 respondents).

3.4.2. Degree of Noise-related Hearing Loss and Seniority

Taking into account only the deafest ear, MAP was light in
44% of cases, moderate in 54% of cases and severe in 2% of
cases. There was a statistically significant relationship
between the degree of noise-related hearing loss and seniority
in the firm (p=0.012).

Table 1. Distribution of respondents according to the degree of noise-related
hearing loss and seniority in the firm, Parakou 2014.

Light Medium  Severe Total p
0.012

One season 16 28 1 45

[2-5] 14 9 0 23

[5-10] 9 11 0 20

[10-15] 3 1 0 4

[15-20] 1 1 1 3

20 seasons and more 1 4 0 5

Total 44 54 2 100

4. Discussion

Noise is harmful to human health; its impact consists of
effects on audition likely to lead to deafness and subjective or
objective extra-auditory effects. The sources of noise are
innumerable and diversified depending on the environment.
In the work place, exposure to noise varies depending on
activities carried out and material used on the work site. For
one working day (8 hours), it is considered that hearing is at
risk as from 80 dB (A); this is the risk warning threshold for
sound level monitoring and staff information. 85 dB (A) is
the hazard score for implementing staff prevention and
protection measures [12, 13]. In 2014, within the cotton
ginning factories located in Parakou, noise level varied from
54 to 105.4 dB (A) among the workers investigated. In
Ghana, Kitcher E. et al. [14] reported in 2014 that condiment
mill workers operating in markets were exposed to ambient
noise levels ranging from 85.9 to 110.8 dB (A). Every year,
22 million workers are exposed to dangerous noise or sound
levels in the United States [15]. In India, Singh L. ef al. [16]
had reported in 2013 average sound levels which vary from
89.4 to 105.10 dB (A) depending on the work station in a
steel industry; prevalence of hearing loss associated with
noise was estimated at more than 90% among workers. The
prevalence of noise-related hearing loss among workers of
cotton ginning factories in Parakou was very high (88.5%)
but less elevated compared to those of Singh et al. (90%)
[16]. In contrast, prevalences less high than in Parakou had
been reported by several authors. For instance, in Malaysia,
Ahmad et al. [17] had reported in 2013 a 57% prevalence of
hearing loss due to noise among quarry workers. In Africa,
there are few data on the prevalence of NIHL at work place
[18]. In Ghana, Kitcher et al. [14] had found in 2014 twenty-
four decimal eight percent (24.8%) of hearing loss among
condiment mill workers operating in markets. In Nigeria,
Ologe et al. [19] had found in 2006 among 103 workers of a
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rolling mill exposed to noise levels ranging from 49 to 93
dBA; nearly 28.2% of people presented with sensorineural
hearing loss in their best ear and 56.8% presented with
sensorineural hearing loss in their worse ear. In Zimbabwe,
Chadambuka et al. [20] had identified in 2013 a 36.7%
prevalence of hearing loss in the 169 workers of a mining
industry, although 140 (82.8%) among them reported they
used hearing protection devices. The diversity of those
different prevalence rates may be due to many reasons,
including workers’ selection criteria, differences between
ambient noise levels which are likely to vary from a work
place to another work place and from a work station to
another in the same work environment, and duration of noise
exposure. In the textile industries, a high incidence of hearing
loss was often observed among the workers [21-24]. The
probable reason of such observation is an excessive exposure
to noise in that industrial sector [22, 25]. Different uses of
protection individual measures are other reason for
discrepancy between prevalence rates. In Ghana, 5% of
condiment mill workers operating in markets used personal
protective equipment whereas this prevention equipment is
not available in Parakou [15]. In India, 5% of workers of
steel industries said they always used their noise cancelling
devices versus 60% who never used them and the rest used
them on a more or less regular basis [16]. A study carried out
in South Africa among mining workers found that less than
half of them regularly wore noise cancelling devices;
however, almost all of them said they knew the importance of
using those hearing protection devices [26]. One of the
problems raised by the use of personal protective equipment
by workers is compliance with their use conditions. This
implies not only willingness but also awareness among
workers about the value and necessity of wearing the said
equipment permanently during whole period of noise
exposure.

The use of personal protective equipment does not exclude
occurrence of hearing losses [27, 28]. Nonetheless, the said
equipment would mitigate their magnitude [29, 30]. An
efficient prevention of NIHL involves using that personal
equipment with instructions for proper use in combination
with programmes for the prevention of hearing loss due to
“clear noises” [28]. Moreover, a periodic audiometric
monitoring of workers exposed to high ambient sound levels
is recommended to be integrated among ear protection
measures [31-33]. In this study conducted in Parakou, no
employee on work site underwent recruitment medical
examinations or annual medical examinations. No
audiometry had been performed. The lack of follow-up and
control by relevant authorities is a factor that may explain
this situation.

5. Conclusion

Hearing impairments, caused by noise annoyance in
industrial areas in the District of Parakou in 2014, are a
reality. The absence of preventive measures is notable while
hearing loss is usually characterized by an insidious onset.

All the stakeholders involved in that work environment
should participate in the actual prevention of occupational
deafness. Pending further studies to specify the particularities
of hearing loss associated with noise in our context, some
measures should be taken by political and administrative
authorities to ensure the proper enforcement of applicable
mandatory regulations related to workers’ protection.
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