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Abstract:
In order to determine what decibel level causes auditory defects or noiseinduced hearing loss

(NIHL), this paper examines the impact of noise on Nigerian factory workers. The paper focuses
primarily on the evaluation of hearing impairment and the severity of its connection to exposure to
loud sounds (acoustic trauma), as well as the role of hearing protective devices for preventing NIHL
in the workplace. The article also explains how the results and recommendations might be used as
preventative measures in the relevant businesses. Seventy (60) people were chosen at random from
three (3) different industrial sectors. Based on the hypothesis that prolonged exposure to loud noise,
in this case on the job, can cause permanent hearing loss without the aid of hearing protection, the
authors of this study surveyed the various effects of noise on human health and the various steps of
noise control in such settings, finding a statistically significant difference in the hearing threshold
within the selected industries over the selected period of time.
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Introduction

Noise has been linked to an increase in industrial accidents and decreased productivity, but what
exactly constitutes noise? Noise is defined as any unwelcome sound that is too loud, distracting, or
otherwise problematic for listening. The amplitude and frequency of noise are two ways to
characterise it [1]. Decibels (dB) are used to quantify the loudness of a sound or noise. Sound level
metres measure the decibels (dB) of noise outside or within a building. The public has been made
aware of the risks of noise at varying sound pressure levels and durations using a scale of reasoning.
noises like whispers and a peaceful house may be heard between 20 and 50 dB, while regular talks
and an ordinary workplace can be heard between 50 and 70 dB, and traffic noises can be heard
between 70 and 80 dB. Between 80 and 90 dB, one can hear a lawnmower or a loud radio, and
between 90 and 100 dB, one can hear the sounds of power tools or a noisy factory. Sounds such as
discos and rock concerts may be found between 100 and 120 dB, while gunfire and aircraft takeoffs
can be heard between 120 and 140 dB. [2] [3]. In what ways may one safeguard their hearing? In
order to protect one's hearing from noise hazards, it is recommended to use hearing protection, which
may be worn in or over the ears. Protective ear gear lessens (but does not eradicate) ambient noise.
When worn correctly, these devices are crucial in reducing the likelihood that prolonged exposure to
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loud noise can cause permanent hearing loss. Ear muffs, ear plugs, electronic hearing protection
devices, semi-insert devices with canal caps, etc. are only a few examples [4].

To protect workers' hearing, the National Institute for Occupational

Safety and Health [5] sets the REL for noise in an occupational setting at 85 dBA for 8 hours,
based on a 3 dB exchange rate. The National Institute for Occupational Safety and Health defines
loud noise as any source of energy with a decibel level of 85 or greater. Sound metres and other
specialised instruments are needed to measure the average noise exposure levels since this energy
travels through the air as pressure waves.

Short-term exposure to loud noise causes a threshold shift, with normal hearing returning after a
period of rest, while long-term exposure to loud noise causes a permanent threshold shift, resulting in
physiological fatigue, a ringing, tinnitus, or buzzing in the ears or head, blood pressure increasing,
inability to sleep, stress, fatigue, as well as other sleep problems, isolation, and interference with
general workplace performance.

Hearing loss is defined by the World Health Organisation [6] as the inability to hear at or above
the normal level (25 dB), with "hard of hearing"” referring to those whose hearing loss is mild to
severe (26-90 dB), and "deaf" referring to those who have profound hearing loss (>90 bB), implying
very little or no hearing. Deafness in one or both ears caused by repeated exposure to loud noise is
called noise-induced hearing loss. You can get your hearing back to normal after leaving a loud place,
since auditory fatigue is an early warning sign of noise-induced hearing loss. However, long-term
exposure to loud noise might cause irreversible hearing loss. Noise-induced hearing loss causes
problems such as not being able to hear high-pitched sounds, having trouble comprehending speech,
and feeling isolated from friends and family. Over time (many years), prolonged exposure to loud
noise in the workplace may cause gradual hearing loss, a condition known as occupational noise-
induced hearing loss.

The major goal of this research is to provide evidence that NIHL or some other kind of auditory-
related disorders may be caused by exposure to noise levels exceeding 85 dBA for lengthy periods, as
required by [7].

Materials and methods:

Sixty (60) employees were chosen from three (3) different fields (Industries A, B, and C). The
power plant and the administration both sent in applications for potential employees. Forty (40) power
plant workers from each shift were chosen to participate in this experiment, as were twenty (20)
administrative workers from the three (3) industries. The power plant workers put in a total of eight
(8) hours per day, while the admin workers put in four (4) hours per day across all four industries.

After a questionnaire was filled out to assess each participant's lifestyle and eligibility (and
ultimately which applicants would be chosen), a hearing exam was given to all participants, and a
sound level was determined for each workplace. This will be used as a benchmark or final assessment
criteria. Workers in the power plant will serve as the test subjects, while those in the office will serve
as the comparison group. To participate in the experiment, you must meet the following criteria:

* Being completely healthy and in good shape.

* A lack of previous chronic noise exposure before entering the business
* Three to five years of relevant work experience.

* Those younger than 45.

* Having undergone a standard pre-employment hearing test on the field.
Sound levels at the power plant were measured at 110 dBA in industrial A, but at the
administrative building, located 2000 metres away, they were measured at 50 dBA. For comparison,
the power plant in industrial B registered 115 dBA in sound levels whereas the administrative
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building, located 1800 metres away, registered 50 dBA. Sound levels at the facility were measured at
115 dBA, whereas in the administrative complex, located 1500 metres away, they were measured at
60 dBA for industry C. Seventy employees from both sectors were given hearing tests over the course
of two days (these results will serve as our follow-up data). employees at the power plant had their
tests administered ten hours after the end of each shift to prevent transient threshold shift (TTS),
whereas office employees had theirs administered in the morning. Two of the companies only use
standard ear muffs (electronic ear muffs) to protect their employees' hearing, while industry C uses a
custom earplug (Hass industrial Noise Ban) in addition to ear muffs (electronic ear muffs) to further
ensure the safety of its workers' hearing.

Results:

Value of pure tone average (PTA) is the sum of left and right PTA divided by 2, whereas PTA
thresholds are 0.5, 1.0, 2.0, and 4.0 kHz/4. Standard deviation (SD) is determined as sqrt ((x-mean)?/n
1), whereas the mean is found by dividing the total PTA value by the total number of frequencies.

Industry A,B,C data indicated that power plant personnel had progressive hearing loss and had a
"noise notch™ in their audiometric thresholds over time (Figure 1,2,3).
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Figure 1. NIHL assessment of power plant employees after 3, 4, and 5 years of service in industry
A.
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Figure 2. NIHL assessment of power plant employees after 3, 4, and 5 years of service in industry
B.
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Figure 2. NIHL assessment of power plant employees after 3, 4, and 5
years of service in industry C.

Discussion:

Evidence from all three sectors shows that employees in industry B, who operate power plants,
are hit the worst. The current noise level in the industry and the amount of hearing protection being
employed are the only reasons for this conclusion. Neither factor allows for adequate attenuation and
protection of its power plant personnel. Since the power plant in Industry B registered a sound level
of 115 dBA, the workers wear ear muffs that, according to the NRR rating, will be able to cut out
about 25 dB, resulting in the workers' perception of a noise level of 90 dB for up to 12 hours daily.
This exposes the workers to dangerously high levels of noise for an extended period of time.
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In Industry C, where the noise level was also measured at 115 dbBA, workers wear a
combination of ear muffs and ear plugs; the ear muffs have a noise reduction rating (NRR) of 25 dB,
and the ear plugs have an NRR of 30 dB, so the loudest noise the workers in the power plant will hear
is 60 dB. The results from sector C indicated a little hearing loss with time, which may be attributable
to age-related hearing loss (AAHL) or employees' disregard for safety.

The noise level in business sector A was measured at 110 dBA. A 25decibel (dB) attenuation ear
muff is standard in this field. Workers in Industry A gradually but steadily lost their hearing over
time, as measured by the NRR rating, which left them exposed to an 85 dB working environment.
This is because to the constant exposure to high sound pressure levels that those working in power
plants must endure.

We can observe that both Business A and Business B have a problem with hearing loss by the
third year. This indicates that hearing loss is almost certain to develop in such an environment if no
suitable or sufficient hearing protection is utilised prior to three years of noise exposure. A rise in
PTA values over time (years) is consistent with or supports the idea that prolonged exposure to loud
noise has an adverse effect on hearing. The results section shows a correlation between the amount of
hearing protection worn or the NRR rating of the hearing protection device worn and the rate of NIHL
progression over time in workers. This finding explains why workers in Industry C experience less
adverse health effects from the noise than their counterparts in Industry B, despite the fact that both
industries produce the same amount of noise.

Pupillary dilatation, a physiological response to noise that is more closely correlated with sound
intensity than with the onset of anxiety or discomfort, was seen in the vast majority of afflicted
employees. Other common complaints were headaches, dizziness, tinnitus, irritability, nausea,
tension, weariness, sleeplessness, a sore throat from yelling amid the noise, changes in blood pressure,
and a feeling of fullness in the ears. While the vast majority of employees in noisy industries are
aware that hearing protection may help them prevent permanent hearing loss, just a few actually wear
it. Researchers in South Africa discovered that many gold miners eschewed hearing protection as a
badge of honour [9]. Similarly, in South Africa, most individuals with over ten years of service had
occupational noise induced hearing loss when exposed to noise levels of 91 to 105 dBA without
proper hearing protection [10]. The employees at a mine in Zimbabwe, who reported being subjected
to noise levels as high as 103 dBA, said that no hearing conservation programme had ever been
implemented there.]11[

Dental technicians in Jordan's laboratories have been exposed to noise levels of 85 dB or higher
for years, and some of the participants have developed vestibular impairment, such as benign
paroxysmal positional vertigo (BPPV). This is an often-overlooked side effect of noise pollution.

Conclusion

As the subjects' hearing thresholds rose throughout the course of the trial, it became clear that
prolonged exposure to occupational noise impairs auditory perception. Since this and other studies
have demonstrated the negative effects of noise on workers and their ability to do their jobs
effectively, it is imperative that citizens and government agencies work together to find ways to
reduce noise pollution, especially in the workplace. Workers and employees must be made aware of
the negative effects of noise on the auditory and related systems before any other action can be taken.
In the meantime, people can take steps to protect their hearing by limiting their exposure to loud
noises and by wearing earplugs when necessary in noisy environments. Finally, businesses should
institute hearing monitoring and hearing conservation programmes on a regular basis (preventative
measures). In addition to enforcing laws to regulate environmental noise levels in industries and
undertaking the task of educating the public about the effects of noise pollution on the auditory
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system and other related systems, the government can take on initiatives like constant monitoring of
megacities and regular noise level checks/verification, as well as conducting regular hearing
assessments or hearing screening for those who work or reside close to noisy environments.
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