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ABSTRACT

Introduction: Occupational noise in the oil industry can have adverse effects on workers' hearing health, ranging from temporary
hearing loss to permanent conditions, affecting hearing ability, work performance, communication, and operations. The main
objective of this study was to establish the relationship between exposure to occupational noise and hearing disorders in the
personnel of 9 oil drills in the Amazon region of Ecuador. Methods: Observational, cross-sectional, analytical, prospective and
relational research was carried out with a population of 153 workers. The primary method was to measure occupational noise
levels and assess hearing disturbances using audiometric tests. For the inferential analysis, the Kendall Correlation test was used.
Results: The results revealed that 35% of the workers were exposed to medium noise levels and 17% to very high noise. Regarding
hearing health, 17% of the workers had normoacusis, 17% acoustic trauma and 20% hearing loss. Kendall's correlation analysis
obtained a coefficient of 0.15 with a significance value of 0.028, indicating a weak positive correlation between the variables
evaluated. Conclusions: It was concluded that there is a low positive correlation between the study variables, that is, the greater
the occupational exposure to noise, the greater the presence of hearing disorders in the personnel working in the reconditioning
drills.
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INTRODUCTION

In recent years, there has been an increasing interest in understanding the impact of workplace noise on employee health,
particularly in industrial sectors such as oil (1). Continuous exposure to high levels of noise, in the absence of appropriate technical
measures or the limited use of adequate hearing protectors, can result in a range of hearing problems, including temporary hearing
loss and permanent damage such as hearing loss caused by noise (2).

The presence of noise in the work environments of the oil industry has been shown to cause hearing damage, which has a negative
impact on the efficiency and quality of work. This phenomenon can result in an escalation in complaints, strained interpersonal
relations among colleagues, elevated rates of absenteeism, and a decline in operational safety (3). Consequently, employees face
not only a compromise in their auditory capacity but also in their performance, communication abilities, and overall well-being

(4).

In the petroleum industry, workers operating workover drills play a crucial role and are constantly exposed to working
environments with high noise levels (5). This exposure not only poses a risk to hearing but can also have negative effects on the
nervous system, contributing to the onset of fatigue, stress, and an increased risk of accidents at work. These findings underscore
the necessity of implementing effective measures to regulate occupational noise.

Loud noise in work environments, particularly in industries such as oil, has been the subject of numerous studies due to its
detrimental effects on employees' hearing health (7). However, at the local level, there is a paucity of recent research that
accurately analyses noise exposure levels and the actual prevalence of hearing disorders in this working population. This dearth
of information hinders the formulation and implementation of suitable preventive and corrective measures (8).

Noise is defined as an unwanted sound propagation that is annoying to the human ear, interfering with normal activities or rest,
and that, when it reaches high levels, can cause hearing damage.(9) In the occupational environment, occupational noise
corresponds to noise emissions generated by the operation of machinery, equipment, and operational processes, the intensities of
which may represent an agent of risk to the worker's health.(10) In drills, the main sources of noise include equipment such as
generators, pumps, systems, motors, winches, among others (11).

Hearing impairment is a condition that is closely associated with the intensity and duration of noise exposure, with the potential
to result in temporary or permanent hearing loss (12). The likelihood of developing this pathology is increased in individuals who
are professionally exposed to noise levels exceeding 85 decibels for extended periods, typically exceeding eight hours on a daily
basis. Among these conditions, hearing loss manifests itself progressively over time, in contrast to acoustic trauma, which occurs
abruptly after a single exposure to a high-intensity sound event (13).
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Within the oil and gas sector, drilling and well workover and rehabilitation operations are notable for their high personnel
attendance and high noise levels. The execution of these tasks, due to the operational characteristics of the utilized equipment and
the conditions of noise exposure, constitutes a risk scenario. Consequently, there is a higher probability that workers will
experience a greater incidence of noise-induced hearing disorders compared to other economic activities (14).

Non-invasive hearing disorders remain the most prevalent occupational diseases on a global scale. Researchers estimate that
exposure to noise in the workplace is responsible for 16% of cases of disabling hearing loss in the adult population. While these
conditions do not typically result in premature mortality, they do lead to a considerable degree of disability. The consequences of
exposure to occupational noise represent a considerable economic and health burden, affecting both the worker and the employer
(15).

In Ecuador, noise-induced sensorineural hearing loss was the fourth most prevalent occupational disease in 2024. Despite the
absence of precise data concerning hearing loss in the Oil & Gas sector, the potential for a considerable impact is presumed,
possibly attributable to an underestimation of the problem.(16) A study conducted in Colombia among workers in the oil sector
revealed that between 42% and 50% of employees exposed to noise experienced hearing impairments, despite noise levels
remaining within the limits stipulated by international bodies (17).

The workers with the highest daily exposure to noise are primarily operatives, such as machinists and wedges, as well as
maintenance personnel, including mechanics and electricians. This exposure is primarily to drilling and reconditioning equipment.
This high exposure is attributable to the fact that their functions are carried out directly in the areas where the highest levels of
noise are generated. A study conducted in Colombia identified that these groups experience elevated noise levels, with weighted
equivalent values greater than 85.1 decibels (18).

A study of 1.9 million audiograms revealed that individuals employed in the mining and oil and gas extraction industries exhibited
a higher prevalence of hearing problems compared to other workers. Qil and gas extraction exhibited a prevalence of 14%.(19)
Moreover, a report by the Centers for Disease Control and Prevention (CDC) indicated that 17% of workers in the mining,
quarrying, and oil and gas extraction sectors suffer from some degree of hearing impairment (20).

A study encompassing 58,821 workers exposed to noise in industrial environments, evaluated by audiometric tests, determined
that 19,234 of them, equivalent to 32.75%, had hearing damage related to such exposure. The most prevalent form of involvement
was sensorineural hearing loss, with a higher incidence observed among individuals aged 30 to 50. Furthermore, it was observed
that 94.84% of the workers were exposed to noise levels ranging from 91 to 100 dB, while 4.50% were exposed to levels between
86 and 90 dB (21).

A study of 384 oil refinery employees who were chronically exposed to noise levels ranging from 73 to 89 dB revealed that those
exposed to noise levels below 85 dB exhibited a slight decrease in hearing at high frequencies. Conversely, individuals who
reported symptoms associated with hearing loss exhibited impairment in both low and high frequencies. Furthermore, a significant
increase in hearing thresholds was observed among workers with over 15 years of chronic exposure to noise (22).

A study was conducted in which the doses of noise exposure were evaluated in 200 workers from 90 industries. All of the subjects
were exposed to levels of 90 dB for eight-hour periods. The results of the audiometry tests revealed that 27.8% of the participants
had some degree of hearing damage, and 7.7% suffered from severe hearing loss. Furthermore, a correlation was identified
between the duration of occupational exposure to noise and the subsequent development of hearing impairment. The prevalence
of hearing impairment exhibited an almost exponential increase in proportion to the duration of exposure to noisy environments
(23).

A study focused on retired workers analyzed health problems linked to their previous occupations and revealed that those who
worked in the mining industries and in oil and gas extraction had a higher incidence of various adverse health conditions compared
to retirees from other sectors. Among the most salient findings was a considerably elevated adjusted prevalence of hearing loss,
as well as an aggregate deterioration in health status (24,25).

The objective of this study is to establish a correlation between noise exposure and hearing disorders. The findings will enable
the oil company to develop a more nuanched understanding of the effects of occupational noise on its workforce. Moreover, the
findings will serve as a basis for developing more effective occupational health programs. Such programs will be focused on
minimizing hearing risks and promoting worker well-being.

METHODS

The research was conducted using a relational, observational approach, as the researchers did not implement any direct
interventions. A cross-sectional design was employed, as the variables were measured at a single time point. The study was
prospective in nature, as the data collection was meticulously planned, and of an analytical nature. The population under study
consisted of 153 workers. The research hypothesis posited that there is a direct correlation between occupational noise exposure
and the prevalence of hearing disorders among employees operating reconditioning drills for an oil company.

A range of theoretical methods were employed in the study. The historical-logical method enabled the examination of extant
research on noise and its effects on hearing, thereby establishing a frame of reference. The analytical-synthetic method was
employed to decompose the variables into different dimensions for the purpose of analyzing them separately and understanding

64
VASCULAR & ENDOVASCULAR REVIEW

www.VERjournal.com


http://www.verjournal.com/

Occupational noise and its impact on hearing disorders in oil drill workers

their relationship. The research hypothesis was formulated and guidelines for developing the study were proposed using the
hypothetical-deductive method.

The empirical approach entailed the direct measurement of noise levels in the workplace and the assessment of hearing disorders
using audiometric tests. To analyze the relationship between both variables, Kendall's correlation was used, a suitable method for
ordinal variables with different categories. The inclusion criteria for the study were as follows: workers with a dependent
relationship who signed the informed consent, with the exclusion of those who decided not to voluntarily participate in the study.
To assess noise exposure, an EXTECH 407780 Integrative Sound Level Meter was employed, a tool capable of quantifying sound
pressure levels in accordance with international standards without the need for additional validation. The noise dose was
accumulated during the day using personal dosimeters and subsequently classified into six ranges: very low (< 55 dB), low (55—
60 dB), medium (60-65 dB), medium high (65-70 dB), high (70-75 dB), and very high (> 75 dB).(26) Prior to and following
each monitoring session, the equipment was calibrated with an acoustic calibrator to ensure data accuracy.

The audiometric diagnosis, which is employed to evaluate the variable pertaining to the degree of hearing impairment, does not
necessitate additional validation. This is because it is predicated on previously defined theoretical parameters concerning the
severity of hearing loss in relation to the frequencies affected. This evaluation was conducted employing the Klockhoff scale, a
system that categorizes outcomes into three distinct classifications: normal hearing (normoacusis), acoustic trauma, and hearing
loss.

In the month of December 2024, a data collection initiative was conducted. This initiative entailed the measurement of noise
levels and the execution of audiometric evaluations on the participating personnel. Prior to the initiation of the study, all
participants were duly informed of its objectives, and the protocol had obtained formal approval from the relevant company
authorities.

The collected data were initially organized in Microsoft Excel and subsequently transferred to SPSS version 23 statistical software
for processing. With regard to the statistical analysis, frequencies and percentages corresponding to the sociodemographic
variables and the variables were calculated. For the inferential analysis, the Kendall correlation test was applied, a suitable method
for ordinal variables with different numbers of categories.

Regarding ethical considerations, the 153 participants were thoroughly informed about the objectives and scope of the study
through the process of informed consent. The participants consented to partake in the study voluntarily and with full knowledge
of the situation. Throughout the investigative process, confidentiality and anonymity of the information were ensured. It was
emphasized that the data collected would be used exclusively for the purpose of improving the working conditions of the
personnel.

RESULTS

With regard to the results, the frequencies and percentages of both the sociodemographic data and the primary variables of the
study were calculated. Subsequently, the preparation of contingency tables was initiated, and the results obtained from the
correlation tests were subsequently presented.

Table 1. Descriptive results of sociodemographic data.

Frequency (n=153) Percentage %
Gender
Male 153 100 %
Female 0 0%
Age
Between 20 and 30 years old 31 20 %
Between 31 and 40 years old 73 48%
Between 41 and 50 years old 39 25%
More than 50 years 10 7%
Mean=37.12 SD=8.15
Marital status
Bachelor 32 20 %
Married 76 51 %
Divorced 15 10%
Common-law marriage 30 19%
Antiquity
Under 5 years old 59 39 %
Between 5 and 10 years old 39 25%
Over 10 years old 55 36 %
Charge
Machinists 27 17%
Wedges 54 35%
SSA 18 12%
Electrical 18 12%
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Mechanical 18 12%
Forklift Operator 18 12%

With regard to the sociodemographic data, Table 1 demonstrated that the sample comprised exclusively male participants. The
mean age was 37.12 years, with the 31-to-40 age group representing the largest proportion of the sample at 39%, followed by the
20-to-31 age group with 31%. Regarding marital status, 51% of respondents were married, while 20% were unmarried. With
respect to the positions held, the cufieros constituted the predominant group, representing 35% of the sample. This was followed
by the train drivers, who comprised 17% of the sample.

Table 2. Descriptive Noise Results
Frequency (n=153) Percentage %

Very Low Noise (less than 55 dB) 18 12%
Low noise (between 55 and 60 dB) 18 12%
Medium noise (between 60 and 65 dB) 54 35%
Medium High noise (between 65 and 70 dB) 18 12%
High noise (between 70 and 75 dB) 18 12%
Very High Noise (greater than 75 dB) 27 17%

Table 2 presents the descriptive results corresponding to the noise level measurements. In these cases, it was observed that 35%
of the workers were exposed to noise levels that were considered medium, ranging from 60 to 65 dB. Seventeen percent of the
participants reported exposure to elevated noise levels, with measurements exceeding 75 dB. Conversely, only 12 percent of the
participants reported being in environments characterized by minimal noise levels, with measurements falling below 55 dB.

Table 3. Descriptive results of hearing disorders
Frequency (n=153) Percentage %

Normocacusis 96 64%
Acoustic trauma 26 17 %
Hearing loss 31 20 %

As illustrated in Table 3, the descriptive results concerning hearing disorders indicate that 64% of the workers have normal
hearing (normoacusis). Furthermore, 20% of the workers suffer from hearing loss, and 17% suffer from acoustic trauma.

Table 4. Contingency table of the study variables.
Frequency (n=153) Percentage %

Low noise (less than 55 Db) 15 (9,8%) 1 (0,6%)
Low noise (between 55 and 60 Db) 10 (6,5%) 6 (3,9%)
Medium noise (between 60 and 65 Db) 39 (25,5%) 6 (3,9%)
Low Noise (between 65 and 70 Db) 10 (6,5%) 3(1,9%)
High noise (between 70 and 75 Db) 12 (7,8%) 5 (3,2%)
Very High Noise (greater than 67 Db) 10 (6,5,8%) 14 (9,1%)

As indicated by the findings presented in Table 4, 25.5% of individuals exposed to average noise levels demonstrated normal
hearing (normoacusis). Furthermore, 9.1% of the subjects experienced acoustic trauma, and 5.8% of those exposed to medium
noise levels exhibited hearing loss during audiometric evaluations.

Table 5. Relationship of variables.

Value Approximate
significance
Kendall's Tau-c 0,028
Correlation coefficient 0,15
N of valid cases 153

To test the hypotheses, Kendall's Tau C correlation test was applied. The results of this test, presented in Table 5, showed a
significance value close to P=0.028, which led to the rejection of the null hypothesis and the validation of the research hypothesis.
Furthermore, the obtained correlation coefficient, Tau, yielded a value of 0.15, thereby suggesting a low positive correlation
between the variables.

DISCUSSION

With respect to sociodemographic data, the profile of the participants is analogous to that of other studies both locally and
internationally. In this study, the sample was exclusively male, with an average age of 37.12 years. In terms of marital status, the
most prevalent groups were married and single. The final determination of the workforce composition revealed that the cufieros
constituted the largest group, followed by the machinists.

In regard to the descriptive results of occupational noise, it was observed that 35% of the participants were exposed to medium
noise levels, while 17% were exposed to very high noise levels. With regard to hearing impairments, 37% of the workers exhibited

66
VASCULAR & ENDOVASCULAR REVIEW

www.VERjournal.com


http://www.verjournal.com/

Occupational noise and its impact on hearing disorders in oil drill workers

some form of condition in this domain. These findings are consistent with those of a study conducted by Guerra and Araque in
workers in the oil sector in Colombia, where a prevalence of hearing problems between 42% and 50% was reported (2).

The present study found that 20% of the participants had hearing loss, which differs from the results of a study by Zhou et al. In
that study, 58,821 workers exposed to industrial noise were found to have hearing damage, with 32.75% of them having
sensorineural hearing loss (18).

In relation to workers exposed to very loud noise, 11% demonstrated hearing impairment. These results are consistent with a
report by the Centers for Disease Control and Prevention (CDC), which revealed that 17% of employees in the oil and gas
extraction industry have some form of hearing impairment (10). In the case of workers exposed to medium noise, 10% were
observed to have hearing problems, which coincides with a study carried out by Flores in Colombia, where between 15% and
30% of workers exposed to noise levels within the permissible limits reported hearing damage (4).

In the context of the relational analysis between noise and hearing disorders, the Kendall's Tau C Correlation test was employed,
yielding a significance value of 0.028. This result permitted the rejection of the null hypothesis and the validation of the research
hypothesis. Furthermore, a correlation coefficient of 0.15 was obtained, indicating a modest correlation between the variables
examined. At the local level, there are no related studies; however, sensorineural hearing loss is among the four most common
occupational diseases in Ecuador in 2024.(3) At the international level, several studies have confirmed the relationship between
the study variables, given the pathogenesis of the disease (16).

The population most susceptible to hearing impairment is exposed to noise levels that exceed 85 decibels; however, hearing
impairment has also been identified in individuals exposed to noise levels that fall within the established permissible limits. In a
study conducted by Zhou et al., 58,821 workers exposed to noise were analyzed, and it was found that 19,234 workers had hearing
damage, with the prevalence in the age groups between 30 and 50 years being especially relevant (18).

The findings of this study indicate that exposure to occupational noise continues to be a salient risk to hearing health, even when
levels are within permitted limits. The correlation between noise and hearing disorders, while not strong, was statistically
significant, thereby validating the existence of a relationship between the two variables. These findings underscore the imperative
for the implementation of preventive measures, the enhancement of noise control measures in work environments, and the
periodic evaluation of hearing. It is also recommended that research be promoted at the national level in order to address this
problem in greater depth.
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