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Abstract

Objectives: Numerous factors such as job types and conditions, work organizations, and
individual characteristics affect work ability of the workers. Furthermore, occupational stress
is not solely influenced by individual characteristics; a stressful work environment is also a
significant source of stress. Noise has been recognized as one of the major occupational
hazards that adversely affects work condition in many industries. In the present study, the
association of noise exposure with occupational stress and work ability of the workers in a
food processing plant was investigated.

Methods: This descriptive-analytic study was performed on 142 workers of a food processing
plant in various work groups. The OSIPOW questionnaire results were utilized to measure
occupational stress and the work ability of the workers was determined by Work Ability Index
(WAI) questionnaire. Noise exposure of the workers was calculated as a measure of 8-hour
time weighted average. The association between noise exposure and work ability was
analyzed using Pearson and Spearman correlation tests. Multiple regression test was utilized
to analyze the simultaneous effect of variables. Moreover, one-way analysis of variance (one-
way ANOVA) was used to analyze the mean difference of independent variables.

Results: The findings demonstrated a significant positive association between noise exposure
and stress level across various work groups (P<0.001). Furthermore, a significant negative
relationship can be found between noise exposure and work ability of the workers (P<0.001).
A simultaneous analysis of variables influencing occupational stress and WAI showed that
noise had the most effect. Although occupational stress levels were not significantly different
across working groups, mean difference of WAI was significant.

Conclusion: Based on the obtained findings, higher levels of noise exposure may contribute
to increased occupational stress and decreased work ability among workers.

Keywords: 8-hour time weighted, Average noise exposure, Noise, Occupational stress, Work
ability index
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Extended Abstract
Background and Objective

Workplace conditions exert adverse effects on people's
health. Noise has been recognized as a dangerous physical
factor in the workplace, leading to numerous physical and
psychological problems. One of the psychological
consequences of noise is stress. According to the study by
Leather, noise exposure is one of the factors associated
with occupational stress. Noise also has indirect effects on
human performance. Along the same lines, the study by
Sell demonstrated that noise exposure is one of the risk
factors for reduced work performance. Work Ability Index
(WAI) is the most widely used questionnaire for the self-
assessment of work ability. Previous studies have
evaluated the effect of noise on occupational stress and the
effect of this stress on work ability. Nonetheless, the effect
of noise on work ability has received less attention. Given
the high sound pressure level in the company under study,
which can affect the health and efficiency of employees,
the present research aimed to assess the relationship of
noise exposure with occupational stress and work ability.

Materials and Methods

This study was conducted to investigate the
relationship of noise exposure with occupational stress
and work ability among employees. A total of 142
subjects were selected through the census method to
participate in the study. Their physical and mental status
was assessed by reviewing medical records. Employees
with at least one year of work experience and no drug
addiction were selected. Those with hearing problems
were excluded from the study. Working ability was
calculated using the National Institute for Occupational
Safety and Health Worker Well-being Questionnaire
(NIOSH WellBQ). de Zwart et al. reported a test-retest
reliability of 0.66. Occupational stress was assessed
using Osipow’s Occupational Stress Inventor. The
content validity of the questionnaire was reported to be
very favorable, its reliability was calculated at a
satisfactory level using the test-retest method, and its
Cronbach's alpha coefficient was calculated to be 0.83.
To assess the noise, a BSWA 309L sound level meter
was used in the slow mode. Before starting the
measurement, the sound level meter was calibrated with
a CEM SC-05 calibrator.

First, the level of each exposure was measured along
with the corresponding exposure time and calculated
using the equivalent contmuous sound lerel

Leq=10 108 [T ZI— i1010L]

Results

According to the obtained results, the mean scores of
work experience and participants’ age were 6.8 and
40.42, respectively. The results of sound measurement
demonstrated that the 8-hour equivalent sound levels
were 86.6, 86, 90.9, 73.3, 57.5, and 1.81 dB in
production, shrink, printing, administrative, warehouse,
and packaging departments, respectively. The mean
WAL score of all employees was 69.35. Employees had
average work ability. The employees in the
administrative and printing departments obtained the
highest and lowest mean WAI scores. The mean
occupational stress score was 79.178, and employees

had moderate to severe occupational stress. The mean
occupational stress score among employees in the
printing and shrink departments was the highest, while
employees in the warehouse and packaging department
had the lowest level of stress. The results of the Pearson
correlation test illustrated a negative and significant
relationship between noise exposure and work ability in
employees (r=-0.524; P=0.001). According to the results
of the Spearman test, there was a positive and significant
relationship between noise exposure and occupational
stress in employees (P=0.001; r=0.361). The results of
multiple regression indicated that among the
independent variables, noise had an additive effect
(standardized regression coefficient 0.379) on
occupational stress. In the case of WAI, noise had a
decreasing effect (standardized regression coefficient: -
0.514), and the working department had an increasing
effect (standardized regression coefficient: 0.274). The
results of the one-way analysis of variance demonstrated
that the mean WALI of subjects under 25 years old, with
an education level of higher than a bachelor's degree,
with less than five years of work experience, and
administrative employees was significantly different
from those reported in other participants. Regarding the
mean occupational stress among the independent
variables, only the age groups under 25 years exhibited
a significant difference with other groups.

Discussion

As evidenced by the obtained results, in line with the
studies by Mursali and MAELA, higher levels of noise
exposure contribute to increased occupational stress.
Nonetheless, contrary to the findings of the present
research, in their studies, Amini and Leather illustrated
that there is no significant relationship between noise
exposure and stress. This discrepancy can be ascribed to
the differences in demographic characteristics of the
population under study and the lack of examination of
individual and organizational factors in the present
study. In agreement with the results of the study by
Rothmore, the assessment of the relationship between
noise exposure and WAI revealed a significant and
negative relationship between noise exposure and WAL
On the other hand, inconsistence with the results of the
present investigation, the study by Alhayar pointed out
that there is no relationship between demographic
variables and WAI. This discrepancy can be attributed
to the difference in the working environment of the
subjects in the two studies. The failure to examine some
other variables, such as shift work, noise sensitivity, as
well as individual and organizational factors affecting
occupational stress and WAL, is one of the limitations of
the present study.

Conclusion

In conclusion, employees with higher levels of noise
exposure had higher occupational stress and lower WAI
than other employees. Increased occupational stress and
reduced work ability may lead to a mismatch between
job demands and individual abilities and reduced work
performance. Therefore, it is crucial to establish hearing
protection programs and adopt suitable measures to
safeguard employees from negative physical and
psychological effects.
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