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ABSTRACT

Introduction: Previous studies have been conducted on the effects of exposure of industrial workers to
high levels of noise and their association with mental health or exposure of people to harmful levels of
environmental noise. In this study, we investigated the association between moderate noise levels and the
symptoms of depression, anxiety, and stress in non-industrial workers.

Material and Methods: This study is a Cross-Sectional study that was conducted using the enrollment
phase data of the Tehran University of Medical Sciences Cohort (TEC) study. The study population consisted
of 3899 workers of Tehran University of Medical Sciences who were employed in seven occupational
groups of the university, Office Workers, Healthcare workers, technical personnel, services workers,
security guards, and radiology-radiation units. Exposure to moderate noise level was examined using the
Leq,, ., index, and the Depression Anxiety Stress Scales were examined on the mentioned population by
DASS-42 questionnaires.

Results: The results showed that the prevalence of severe to very severe symptoms of depression, anxiety
and stress were 8.2, 7.9, and 11% respectively. Also, it was observed that 14.5% of the participants of
the study were exposed to noises of more than 70 dB(A). Furthermore, the results indicated that the
highest average noise was equal to 71.3 dB(A) for the technical staff group, and the lowest value with an
average of 59.1 dB(A) was recorded for the office workers group. The symptoms of severe to very severe
depression was associated with exposure to noises above 70 dB(A) (OR:5.22) anxiety (OR:1.16), stress
(OR:1.17) and socioeconomic status (OR:1.84). The severe to very severe anxiety was associated with
stress (OR: 1.25). On the other hand, the symptoms of severe to very severe stress was associated with
variables of age (OR:0.99), gender (OR:0.46), socioeconomic status (OR:1.52), having job management
position (OR:0.81) and having healthcare working job (OR:0.65).

Conclusion: Regarding the obtained results of the present study, it was concluded that exposure to
moderate noise levels had positive and significant association with depression in non-industrial workers.
In non-industrial work environments, exposure to moderate noise levels is and can be independently
associated with depression.
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1. INTRODUCTION

In this study, we intend to investigate the
association between exposure to moderate noise
in work environments, including office workers
and Healthcare worker’s occupations, and the
occurrence of symptoms of stress, anxiety, and
depression. The hypothesis of this study was that
exposure to moderate noise levels could also be
associated with mental health outcomes such as
depression.

2. MATERIALS AND METHODS

This study is a cross-sectional study that was
conducted using the enrollment phase data of the
Tehran University of Medical Sciences Workers
Cohort (TEC) study in 2018-2020. The study
population consisted of 3899 workers of Tehran
University of Medical Sciences, with 2358 females
and 1542 males., who were classified in seven

occupational groups of the university’s sections,
Office Workers, Healthcare workers, technical
personnel, services workers, security guards,
and radiology-radiation units. Basic information
in this study including age, gender, education,
marital status, type of job, work experience, shift
work were gathered. Then, exposure to moderate
noise level was examined using the Leq,, . index,
and the Depression Anxiety Stress Scales were
examined on the mentioned population by DASS-
42 questionnaires. In the present study, central
statistical indices, such as mean and standard
deviation, were applied to describe quantitative
data, the indices of percentage and frequency
to describe qualitative data, and the Chi-square
test to analyze qualitative-qualitative variables. A
multivariate test was also examined using binary
logistic regression. It should be notable that all
analyses were performed using the IBM SPSS-

Table 1. Basic information of the participants (N=3899)

Total n=3899

Female n=2357 Male n=1542

MeantSD, n(%) | MeantSD, n(%) | MeantSD, n(%)

Age (year)
Education Level Diploma
Undergraduate
Graduate
Marriage status Married
Single

Occupational Groups Office workers
Healthcare workers
General service
Technical Staff
Lab staff
Guard staff
Radiology staff

Work experience (year)
Employment Status Permanent
Contract
Shift workers yes
no
low
Moderate to low
Socio-economic status Moderate
Moderate to high
high
Physical health
Psychological health
Social Relationship

lity of life
Quality of life Environmental health

General health
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42.318.6 41.8+8.3 43.149.1
904 (23.2) 289 (12.3) 615 (39.9)
1970 (50.5) 1344 (57.0) 626 (40.6)
1025 (26.3) 724 (30.7) 301 (19.5)
2973 (76.3) 1593 (67.6) 1380 (89.5)
926 (23.7) 764 (32.4) 162 (10.5)
1532 (39.3) 1034 (43.9) 498 (32.3)
1402 (36.0) 1059 (44.9) 343 (22.2)

302 (7.7) 47 (2.0) 255 (16.5)

105 (2.7) 2(0.1) 103 (6.7)

130 (3.3) 106 (4.5) 24 (1.6)

136 (3.5) - 136 (8.8)

292 (7.5) 109 (4.6) 183 (11.9)

12.248.0 11.8%7.6 12.848.6
1611 (41.3) 1155 (49.0) 456 (29.6)
2288 (58.7) 1202 (51.0) 1086 (70.4)
1150 (29.5) 776 (19.9) 1657 (42.5)
2749 (70.5) 3123 (80.1) 2242 (57.5)

177 (4.5) 119 (5.0) 58 (3.8)
1016 (26.1) 707 (30.0) 309 (20.0)
2125 (54.5) 1274 (54.1) 851 (55.2)
450 (11.5) 214 (9.1) 236 (15.3)

131 (3.4) 43 (1.8) 88 (5.7)

16.0£2.2 15.942.2 16.0+2.1

15.0£2.6 15.122.5 15.022.6

14.942.7 14.9+2.6 14.8+2.8

13.822.2 13.822.2 13.742.2

14.6+2.8 14.6+2.7 14.6

2.8
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Table 2. Depression, Anxiety and Stress status of the participants (N=3899)

Depression
Total n (%) Female Male Total n (%)
n (%) n (%)

Normal 2664 (68.3) 1555 (66.0) 1109 (71.9) = 2829 (72.6)
Mild 417 (10.7) 264(11.2) 153 (9.9) 297 (7.6)
Moderate 500 (12.8) 310 (13.2) 190 (12.3) 467 (12.0)
Severe 194 (5.0) 140(5.9) 54 (3.5) 194 (5.0)
Extremely Severe 124 (3.2) 88(3.7) 36 (2.3) 112 (2.9)

Anxiety Stress
Female Male Total n (%) Female Male
n (%) n (%) n (%) n (%)

1674 (71.0)  1155(74.9) 2323 (59.6) 1327 (56.3) 996 (64.6)

184 (7.8) 113(7.3) 498 (12.8) 308 (13.1) 190 (12.3)
284 (12.0) 183 (11.9) 649 (16.6) 413 (17.5) 236 (15.3)

132 (5.6) 62 (4.0) 341 (8.7) 244 (10.4) 97 (6.3)

83 (3.5) 29 (1.9) 88 (2.3) 65 (2.8) 23 (1.5)

Table 3. Noise exposure indices (Leq, SNR, LPN)

Leqiomin
Mean+SD
Office workers 59.1+5.9
Healthcare workers 61.1 +4.7
General service 63.6+7.5
Technical Staff 71.3+12.1
Lab staff 63.9+4.9
Guard staff 64.9+4.6
Radiology staff 62.7+4.8
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24 statistical analysis package, and a significance
level of 5% (at p<0.05) was considered for all
tests. Ethical considerations: The approval from
the National Ethics Committee was performed in
Tehran University of Medical Sciences.

3. RESULTS

Data collection was performed using the
enrollment phase data of the cohort study on 3899
workers of Tehran University of Medical Sciences
with 2358 females (60.5%) and 1542 males (39.5%).
Mean (SD) age for all participants was 42.3 (8.6)
years and for men and women it was 41.8 (8.3) and
43.1 years (9.1), respectively.

Participants in this study were divided into
seven occupational groups based on the nature
and type of their job. According to the results most
participants were in the category of office workers
and healthcare workers with frequencies of 39.3
and 36%. Also, the average work experience of
all participants was estimated equal to 12.2 years
with a standard deviation of 8.0 years. 41.3% of
the participants had permanent jobs, and 58.7%
of them had non-permanent jobs employment.
Besides, 29.5% of the total participants were in
the shift workgroup. Furthermore, the current
socioeconomic status of the study participants
expressed in the five categories of down-class,

[ DOW!

SNR LPN

Mean+SD Mean+SD
15.8 £5.7 70.9 £9.1

15.9 £3.7 73.1 £6.2

14.5 £5.2 73.5 £8.2

7.9 £5.5 77.1 £10.2

9.4 154 71.9 £6.8

14.7 £3.1 75.1 £5.9

12.9 £6.7 71.4 £10.1

medium downward, middle, middle upward, and
upper-class options with frequencies of 4.5, 26.1,
54.5, 11.5, and 3.4%, respectively. Depression,
anxiety and stress status Overall, according to the
obtained results it is observed that 8.2,7.9,and 11%
of all participants suffered from severe to extremely
severe depression, anxiety, stress, respectively. The
status of depression, anxiety, and stress by gender
and the quintuple categories of normal to extremely
severe. The values of exposure to workplace
noise levels in the seven occupational groups are
shown in Table 3 based on the Leq, SNR, and NPL
indicators. In the present study, if exposure to Leq
sound pressure level of 70 dB(A) is considered as
a recommended exposure to moderate noise, the
frequency of individuals exposed to noise above 70
dB(A) will be estimated equal to 14.5%. Also, the
Leq index was applied in two categories of more
and less than 70 dB(A) to determine the significant
association between different noise levels and
mental health variables by logistic regression. Based
on the associations between variables related to
depression/non-depression, and domains of severe
to extremely severe anxiety and stress in one model
with three dependents were examined by binary
logistic regression. In order to include independent
variables in logistic regression analysis, we entered
those variables that had an association with the
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Table 4a. Association between noise exposure and Depression, adjusted for age, gender, anxiety, stress and socioeconomic status.

Dependent: Depression

B
Noise exposure (upper 70 dB) 1.65
Age 0.05
Gender -0.40
Anxiety 0.14
Stress 0.15
Socioeconomic status 0.61
Constant -10.95

a: R Square=0.493

P-value OR 95% CI
0.002 5.22 1.79,15.23
0.109 1.05 0.99-1.10
0.362 0.67 0.28,1.59

<0.001 1.16 1.07,1.25

<0.001 1.17 1.09,1.24
0.014 1.84 1.13,3.00
<0.001 <0.001

Table 4b. Association between noise exposure and Anxiety, adjusted for age, gender and stress

Model® for Anxiety

B
Noise exposure (upper 70 dB) 0.53
Age 0.03
Gender 0.30
Stress 0.22
Constant -8.47

a: R Square=0.439

P-value OR 95% CI
0.309 1.70 0.61,4.73
0.206 1.03 0.98,1.08
0.427 1.35 0.65,2.81
<0.001 1.25 1.19,1.32
<0.001 <0.001

Table 4c. Association between noise exposure and Stress, adjusted for basic and occupational variables.

Model® for Stress

Noise exposure (upper 70 dB)
Age
Gender
Socioeconomic status
Job management position
Healthcare worker
Constant
a: R Square=0.046

dependent variable in univariate analysis into the
logistic regression model. According to model
by dependent variable of depression with R
Square=0.493, variables of Noise exposure (upper 70
dB), age, gender, anxiety, stress and socioeconomic
were statistically associated with severe to
extremely severe depression. Also, according to
model by dependent variable of anxiety with R
Square=0.439, the stress variable had a statistically
significant association with severe to extremely
severe anxiety. Furthermore, severe to extremely
severe stress was evaluated using binary logistic
regression model with R Square of 0.046. The

Journal of Health and Safety at Work 2021; 11(4): 720-736

P-value OR 95% CI

0.53 0.436 2.36 0.53,3.82
-0.02 0.018 099  0.97,1.00
-0.77 <0.001 0.46  0.37,0.58
0.42 <0.001 1.52 1.34,1.73
-0.21 0.013 0.81 0.69,0.96
-0.43 <0.001 0.65 0.52,0.82
-1.61 <0.001 0.20

results indicated statistically significant associations
between variables of age, gender, socioeconomic
status, having job management position and having
healthcare working job and severe to extremely
severe stress. The results of the present study, based
on binary logistic regression, showed that the
symptoms of severe to extremely severe depression
had an association with the anxiety (OR=1.16, 95%
CI=1.07,1.25). Also, the stress was introduced as one
of the factors associated with severe to extremely
severe depression (OR=1.17, 95% CI=1.09, 1.24).
Exposure to different noise levels above 70 dB(A)
was also one of the major studied variables that
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had a strong association with the occurrence of
severe to extremely severe depression. This factor
had also associations with the symptoms of severe
to extremely severe depression (OR=5.22, 95%
CI=1.79,15.23) adjusted for basic, occupational,
and socioeconomic status variables. Furthermore,
socioeconomic status was statistically significantly
associated with severe to extremely severe
depression (OR=1.84, 95% CI=1.13,3.00). In the
binary logistic regression model, it was found that
severe to extremely severe anxiety had a direct and
significant association with stress (OR=1.25, 95%
CI=1.19,1.32). The third model of Binary logistic
regression (R Square= 0.046) was performed to
investigate the association of the studied variables
with severe to extremely severe stress; The results
demonstrated that variables of gender (female
gender); (OR=0.46, 95% CI=0.37,0.58), age
(OR:0.99,95% CI=0.97,1.00), gender (OR:0.46, 95%
CI=0.37,0.58), socioeconomic status (OR:1.52, 95%
CI=1.34,1.73), having job management position

[ Dow!ed from jhsw.tums.ac.ir on 2026-06-22 ]

(OR:0.81, 95% CI=0.69,0.96) and having healthcare
working job (OR:0.65, 95% CI=0.52,0.82) had
direct and significant associations with severe to
extremely severe stress. The results indicated that
women suffered more often than men from severe
to extremely severe stress.

4. CONCLUSION

Exposure to different noise levels above 70 decibels
in non-industrial workplaces can be a predictor of
severe and extremely severe depression. Despite not
elucidating the exact causal relationship between
exposure to noise and the symptoms of depressive
symptoms, in the present studya significant association
between exposure to noise and the occurrence of
severe and extremely severe depression was observed
after adjusting basic variables, occupation, quality of
life, and socioeconomic conditions. These findings
can help meta-analysis studies to find a causal
relationship between exposure to noise and the
occurrence of depression.

Journal of Health and Safety at Work 2021; 11(4): 720-736
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