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Background and Objectives: noise is known as an intruder in job environments
and has non-hearing effects. The impact of noise on cognitive functions depends on
the type of noise and the dose of noise exposure. This study aims to investigate the
effect of noise exposure on cognitive functions and sleep quality.

Methods: This descriptive-analytical cross-sectional study was performed on
169 workers in three metal, chemical, and food industries in Hamedan in 1399. A
continuous performance test was used to evaluate cognitive functions. The
Petersburg questionnaire assessed participants' sleep quality. Using SVAN 971
analyzer and TES dosimeter, the level of noise exposure and the dominant frequency
was measured. Data were also analyzed using linear and multiple regression in SPSS
software (version16).

Results: There is a significant difference in the level of noise exposure with
changes in cognitive functions and sleep quality in the present study (P<001). The
results of linear regression showed that there is a significant relationship between
cognitive function and the level of exposure to sound (P<001). After identifying and
determining the input variables, using multiple regression, an appropriate model was
developed to predict sleep quality and sustained attention in the face of noise.

Conclusion: Based on the results of this study, predictive models with the
appropriate coefficient of determination can be good models for assessing the quality
of sleep and attention of people in the face of noise, which can be implemented and
measured in a shorter time.
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Extended Abstract

Introduction

The pattern of sleep quality and cognitive fun-
ction is complex in industrial environments. As a
result, it is useful to develop and use simpler
models to predict cognitive function and sleep
quality. Since there are few models that can be
used in industrial environments, in the present
study, considering the predominant frequency
and dose of noise exposure in all industrial envir-
onments, models for predicting cognitive func-
tion and sleep quality was investigated.

Methods

This descriptive-analytical cross-sectional study
was conducted by field method in three industries
of metal, chemical, and food in 2020. Sampling
was done by simple random sampling. According
to ISO 11200, [1] sound level was measured
equivalent to eight working hours per normal shift
with a dosimeter (TES 1354), at each workstation.
Sound frequency analysis was performed using a
Svantek 971 sound level meter and an 1102 CEL
calibrator was used for calibration. Quality and
duration of sleep were obtained by filling out a
Petersburg questionnaire that uses seven scales to
assess a person's attitudes about sleep quality over
the past month. A continuous performance test
was used to measure the reaction time and
sustained attention of the participants. Data
analysis was performed with descriptive statistics
(frequency and frequency percentage and mean

AA

and standard deviation) and multiple regression
analysis was used to predict the response variable.
Data were also analyzed using linear and multiple
regression in SPSS software versionl6 (SPSS
Inc., Chicago, IL., USA).

Results

A total of 169 people participated in this study.
The average age and work experience of the
participants were 36.87 and 8.68 years with a
standard deviation of 7.32 and 5.94, respectively.
Also, 61 (37.3%) of workers were exposed to
low-frequency noise, 55 (32.5%) of workers were
exposed to medium frequency noise and 51
(32.2%) of workers were exposed to noise. The
frequencies were high. Also, the dose range of
participants' exposure to noise in the study halls
was between 68-412% with an average of 154.82
+ 84.92.

The results of linear regression related to the
continuous performance test showed that except
for the elimination error among the participants,
there is a significant relationship between cognit-
ive functions and the dose of noise exposure.
According to the findings of linear regression,
with an increase of one unit of volume in work
environments, the rate of sleep disturbance incre-
ases by 0.79. Also, a positive and significant line-
ar relationship was observed between workers'
work experience and their sleep disorders (P
<0.001).
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Table 1. Descriptive results of individual variables in the studied halls

Variable Amount (%)
Low 10(5.91%)
Skill level: number (percentage) Medium 54(31.95%)
Much 105(62.13%)
Single 29(17.15%)
Marital status: number (percentage)
Married 140(82.84%)
Diploma down 122(72.18%)
Education level: number (percent)
Above diploma up 47(27.81%)
Mean (standard deviation) 24.69(2.92)
BMI
Range 32.11-17.3
unpredictable 66(39.05%)
Work pattern: number (percentage) -
Predictable 103(60.94%)
Yes 23(13.60%)
Smoking: number (percentage)
No 146(86.39%)

Table 2. The effect of mean equivalent sound level on participants' cognitive performance
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Figure 1. Results of measuring changes in psychological
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Table 3. Specifications of regression models for predicting response variables

Model R
Sleep quality 0.92
Sustained attention 0.78
Reaction time 0.65

Adjusted R? RMSE
0.85 0.24
0.62 0.02
0.43 21.17

Table 4. a) Independent variables of the Sustainable Attention Model b) Independent variables of the Sleep Quality Model

b)
Variable B SE Beta 1P site
Age 024 0015 0775 0.001
WL 0139 0.027 0366 0.001
Experience
BMI 0227 0057 0292  0.004
Work 601 0354 -0.149 0052
pattern
Dominant ;001 0431  0.001
frequency
EXPOSUre 551 0.001  0.801  0.001
dose
Levelof 417 0382 -0.198 0.001
Education
Marital ) ¢ 0433 0352  0.066
status

skill level 1.14 0.275 0305 0.001

151,007

150,00+

149,00

14800

147 00

Sustained_attention_model

146 00+

R Sq Linear = 0622

14500

T T T T T T T
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Figure 2. Comparison of predicted values with measured values

Discussion

The multiple regression model confirmed that the
four variables, namely noise dose, age, dominant
frequency, and level of education, are important
factors affecting cognitive performance and sleep
quality of employees. The variables of age, noise
dose, and level of education are important factors
influencing cognitive functions, respectively. How-

a)
Variable B SE Beta 1P it
Age 20.093  0.014 -0468 0.001
Work 1057 0018 -0233 0002
Experience
BMI 20.066 0.038 -0.133 0.085
WS 0455 0227 0154  0.046
pattern
'f)"“““a“t 0.001  0.001 -0.348  0.001
requency
EXPOSUre (013 0.001  -0.747  0.001
dose
Levelof 150 0233 0359  0.001
Education
Marital .1 5790 0185 0016
status

skill level  -0.329 0.184 -0.137 0.075

14.00-]

T T T T
400 600 800 1000 1200 14,00

Sleep_quality

ever, noise frequency is a parameter with less imp-
act on cognitive functions. As expected, the freque-
ncy of the noise had a greater effect on the sleep
quality of the participants. The results of the present
study showed that at higher doses, irregular work
pattern, increasing age, and low level of education
of participants, the rate of committing an error and
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elimination error also increased significantly and
their sustained attention decreased. According to the
study by Rastegar er al. the response time and
reaction time of people who were exposed to
excessive noise, increased, and the number of
correct responses decreased, which is consistent
with the results of the present study [32]. Therefore,
exposure to noise is one of the factors that can cause
disorders in human cognitive functions. This may
be due to the fact that noise can lead to increased
stimulation. So that if it exceeds the optimal value,
it can reduce the level of attention [14].

The results showed that the average final score of
the Petersburg questionnaire was 8.05, which is
higher than the cut-off point based on previous
studies. This indicates poor sleep quality in the
study participants. Buysse et al. considered the cut-
off point for optimal sleep quality to be 5 [33]. In
the present study, a significant difference was
observed between the level of sound exposure and
the final scores of the Petersburg questionnaire.
Thus, the higher the exposure of people, the signi-
ficantly lower their sleep quality. Decreased sleep
time leads to involuntary episodes lasting 10 to 15
seconds, which impair memory and alertness, which
can eventually affect cognitive function [36]. Based
on the results of multiple regression, the sleep
quality model showed that with increasing age,
work experience, body mass index, dominant freq-
uency and high noise, sleep quality decreases in

0

relation to noise, which was consistent with the
findings of previous studies [37-39].

Conclusion

The developed models empirically confirmed that
exposure to noise plays an important role in mak-
ing changes in sleep quality and cognitive func-
tions. For loud workrooms, it is recommended that
individual characteristics and age restrictions be
considered in pre-employment examinations.
Using these models, occupational health profess-
ionals can accurately analyze and predict changes
in sleep quality and workers' cognitive functions in
relation to noise based on certain environmental
and individual characteristics. These models can
also be a good option for assessing the quality of
sleep and attention of people exposed to noise.
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