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Introduction

　Noise, an unwanted and unpleasant phenomenon, 
causes physical and mental harm to humans.  The most 
important adverse effects of noise on humans include 

hearing loss, visual impairment, disturbance of body 
balance, neuropsychiatric disorders, cognitive dys-
function, vocal disturbance, and sleep disorders [1–4].  
Noise exposure is considered to be an important occu-
pational safety and health problem in many industrial 
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complexes in the world [5].  In this regard, the World 
Health Organization (WHO) considers accidents to be 
one of the indicators of noise-induced dysfunction, and 
has introduced environmental noise as a direct cause 
of mental disorders [6, 7].  Sensitivity to noise may 
differ from person to person, and fear of sound, which 
is associated with annoyance can reduce the quality of 
life in terms of physical health [8].
　One of the most important complaints of people ex-
posed to noise is a feeling of resentment and annoy-
ance, which is the main psychological consequence 
of chronic exposure to noise.  The resentment and an-
noyance describe all the unpleasant and negative emo-
tions experienced by individuals in response to nega-
tive perceptions of the environment [9].  When noise 
is perceived as an obstacle to the continuation of an 
activity, some reactions arise that indicate the people’s 
reluctance to be in such conditions.  This unpleasant 
feeling that may be associated with other feelings such 
as fear, anger, and reduced accuracy and concentration 
depends on multiple acoustic and non-acoustic factors.  
Sound intensity, sound source, and the time of exposure 
to sound are acoustic factors, and the degree of noise in-
terference with activity, the ability to cope with sound, 
expectations, the degree of sound sensitivity, and the 
fear of the source of sound as well as cognitive factors 
are classified as non-acoustic factors [9].  According 
to the WHO’s findings, noise-induced annoyance has 
harmful and unpleasant effects on health-related qual-
ity of life [10, 11].  In addition, the rate of annoyance 
and cognitive disorders caused by exposure to noise is 
higher in older people than in younger one [12, 13].  
Noise-induced annoyance also has a reciprocal effect 
on mental distress and sleep disorders [14].
　Studies on noise-induced annoyance have shown 
a relationship between the feeling of annoyance and 
sound level; however, the role of other sound fea-
tures, such as frequency of cognitive disorders, is also 
of importance [15].  It has been reported that sound 
level has a dose-response relationship with the degree 
of annoyance [16].  Low-frequency sounds that have 
high penetration and are difficult to control cause more 
distress and annoyance than high-frequency ones.  
Personal differences also affect the response to noise 
[17].  People who are more sensitive to sound pay 
more attention to it, differentiate between sounds, and 

find them more uncontrollable and annoying.  Hence, 
they show more severe reactions to sound compared 
to less sensitive people.  They also become less ac-
curate and spend more time on their activities than the 
standard amount of time.  This can have an adverse 
impact of their productivity [18, 19].  The feeling of 
annoyance and cognitive disorders are among the most 
common outcomes of chronic exposure to noise, and 
problems with verbal communications, reduced abil-
ity, reduced concentration, and loss of performance 
are some of the consequences of exposure to noisy 
environments which can directly contribute to the 
occurrence of errors and accidents [20].  Hence, the 
feeling of annoyance and cognitive disorders caused 
by sound should not be neglected, but they should be 
considered as warning signs of serious risks to human 
health.  Accordingly, it can be concluded that the ef-
fects of noise on individuals’ cognitive performance 
and causing them annoyance may have adverse im-
pacts on the health of workers and an organization’s 
productivity.  The fear of sound and negative attitudes 
towards loud noises in the workplace can also affect 
individuals’ cognitive performance so that they might 
not have the precision and concentration necessary to 
do their work, may not be able to perform their tasks 
in the allotted time, and errors in doing their job might 
even increase.  We decided to carry out a study on the 
relationship between annoyance and cognitive per-
formance of workers exposed to chronic noise in the 
automotive industry, since there are few such studies.

Materials and Methods

Participants and study design
　This is a descriptive-analytical study that examined 
the relationship between annoyance and cognitive per-
formance in automotive workers exposed to chronic 
noise.  To determine cognitive status and annoyance, 
computerized psychological tests and a questionnaire 
containing questions numbered from 1 to 11 were used, 
respectively.  Each number on the questionnaire was a 
determinant of the level of noise-induced annoyance 
[21].  Having measured the sound pressure level based 
on the ISO 9612: 2009 standard using the Testo device 
(model CEL-815, Testo SE & Co. KGaA, Lenzkirch, 
Germany) in the administrative and industrial sections, 
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and measuring the 8-hour sound pressure level using 
the National Institute for Occupational Safety and 
Health (NIOSH) standard, we randomly selected 350 
people based on statistical calculations and a review of 
the inclusion criteria, including the lack of underlying 
diseases such as heart, pulmonary and kidney diseases, 
as well as metabolic and psychiatric disorders.  Indi-
viduals who were using Personal Protective Equip-
ment during the study were excluded as well.
　The subjects were divided into two groups of ad-
ministrative (150 people) and industrial (150) work-
ers once their informed consent was given in written 
form.  This study has a code of ethics (IR.IUMS.REC 
1395.9411139003) from the Ethics Committee of Iran 
University of Medical Sciences and the Occupational 
Health Department, received on April 5, 2017.
　In the administrative group, the individuals chroni-
cally exposed to a sound pressure level of 38 to 46 dB 
were considered as the control group (non-exposed 
group), and the 150 subjects chronically exposed to a 
sound pressure level of 82 to 88 dB were selected as 
the case group (exposure group).  Thus, the number of 
the subjects was the same in the two groups.  The two 
groups were examined in the administrative and work 
environments, with and without exposure to noise.  Two 
computerized psychological tests, the Stroop test and 
the Tower of London (TOL) test were used [22, 23].  
The reason for using these two tests was their proper 
validity and reliability in different studies, as well as 
their role in examining visual acuity and attention and 
mental flexibility.

Computerized Stroop test
　The Stroop test is used to examine issues such as 
selective attention and cognitive flexibility, and it has 
been used in other studies to examine cognitive aspects 
[22].  The test was done in two stages, the first of which 
was color selection.  The aim of this stage was to ac-
quaint the subjects with the position of colors on a com-
puter keyboard, and it did not affect the results.  In the 
second stage, 96 words were used, 48 of which were 
congruent (the word and color were the same) and 48 
were incongruent (the word and color were different).  
The words were displayed randomly and sequentially.  
The aim of this stage was to measure mental flexibility, 
interference and inhibition [24].  The validity of this 

test was 0.83 in previous studies [24] (Fig. 1).

Tower of London test
　The Tower of London test was first designed by 
Shallice in 1982 to measure executive performance, 
particularly to identify malfunctioning in planning and 
disorders in the problem-solving ability of patients 
with frontal lobe injuries [25].  In the main form of the 
test, there are two boards, each with three bars of dif-
ferent lengths, and there are three beads on the bars.  
The subject should move the beads on the work space 
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Fig. 1.  Stroop test
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board (experiment) so that it becomes the same as a 
predefined pattern.  This test consists of 12 problems, 
each being repeated 3 times in the case of non-response 
by a subject.  According to Shallice, the ability to solve 
a problem is determined by the number of additional 
movements (errors) of the subject in comparison with 
the minimum number of movements necessary to do 
the model.  In other words, the higher the number of 
additional movements by the subject, the lower his/her 
ability to solve the problem will be [23].  All the par-
ticipants successfully did three experimental puzzles 
before doing the actual experimental test.  The vari-
ables studied in this test included total time, response 
time, test time, test delay, error, and response interfer-
ence.  According to previous studies, its test reliability 
is 0.79% [26] (Fig. 2).

Data analysis
　To analyze the data in this study, the variables were 
first examined using descriptive methods (frequency 
distribution tables as well as mean and standard devia-
tion descriptive indicators).  Using the Kolmogorov-
Smirnov test, we verified and confirmed the normal-
ity of the data.  The Pearson correlation coefficient, 
independent t-test, and multivariate linear regression 
model were also used, and the data were analyzed us-
ing Stata software (Version 12, Stata Corp LP, Texas).  
We used the multivariate linear regression model to 
investigate the relationship between annoyance and 
mental performance of the workers.  In that model, 
the mental performance indicators in the Stroop and 
TOL tests were considered as independent variables, 
and the degree of annoyance and sound pressure level 
(in an individual model) were considered as dependent 
variables.  Collinearity of the variables was also exam-
ined through the software, and the variables lacking 
collinearity were entered into the final model.  All the 
tests were carried out with an error rate of 0.05.

Results

　In the present study, the mean ages of the subjects in 
the exposed and non-exposed groups were 36.1 ± 3.64 
and 36.19 ± 3.71 years, respectively.  There was no 
significant difference between ages in the two groups 
(P value = 0.79).  The mean work experience of the 

individuals in the exposure and non-exposure groups 
was 14.99 and 14.94 years, respectively.  The little 
difference between the mean work experience of the 
two groups did not affect the results (P Value = 0.84).  
Regarding educational levels of the two groups, most 
of the subjects had a high school diploma (135 indi-
viduals (45%)), and there was a significant relationship 
between the two groups in terms of education levels.  
Most of the subjects in the two groups of exposure 
(140 people (93.3%)) and non-exposure (133 (88.7%)) 
were married, and no significant difference was found.  
Table 1 shows the demographic data of the subjects in 
terms of exposure and non-exposure to noise.
　Table 2 shows the results of the Pearson correlation 
test used to examine the relationship between cognitive 
performance and annoyance.  Although the mean score 
of annoyance was 5.41 ± 3.55, there was a significant 
relationship between annoyance and all cognitive per-
formance indicators.  There was also an inverse rela-
tionship between the total score on the TOL test and 
the number of correct responses in the congruent and 
incongruent Stroop test (Table 2).
　The results of comparing the mean cognitive per-
formance indicators in terms of exposure to noise are 
shown in Table 3.  The mean of all the cognitive per-
formance indicators in the exposure and non-exposure 
groups were significantly different (Table 3).  The results 
of studying the simultaneous effects of sound and noise 
annoyance on the cognitive performance indicators us-
ing the linear regression model are shown in Table 4.  
All the cognitive indicators had a significant relation-
ship with exposure to noise (adjusted for demographic 
variables), but in all the cognitive indicators (except for 
the number of errors in the congruent, and in the incon-
gruent Stroop, non-responses in the incongruent Stroop, 
and the number of correct responses in the incongruent 
Stroop), annoyance did not have a significant relation-
ship with cognitive performance (Table 4).

Discussion

　This study, which aimed at investigating the relation-
ship between annoyance and cognitive performance of 
automotive workers exposed to chronic noise, referred 
to the key role of noise on mental activities and the 
psychological damage and annoyance caused by noise.  
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Although brain activities and mental function in job 
environments are influenced by environmental factors 
such as light, sound and temperature, few studies have 
been done on the role and effect of noise annoyance on 
mental function and sustained attention in job environ-
ments [27, 28].  High sensitivity to sound as well as 
noise annoyance can cause psychological problems and 

neurological disorders.  In fact, people who have low 
sensitivity to sound have a lower degree of discomfort 
and annoyance than those sensitive to sound, and they 
are more concentrated and accurate in doing their job 
[29].  Cognitive indicators such as the number of errors 
and the response time showed a positive relationship 
with annoyance score in the individuals with higher 

Table 1.  Comparison of demographic and background variables in terms of exposure to noise in selected workers

Variable Noise Total
Mean ± SD

t P value

Exposure
Mean ± SD

No exposure
Mean ± SD

Age (years) 36.1　 ± 3.64 36.19 ± 3.71 36.14 ± 3.68 0.267 0.79
Experience (years) 14.99 ± 2.04 14.94 ± 2.06 14.96 ± 2.02 0.197 0.84

Number (%) Number (%) Total Number (%) X 2 P value

Education High School Diploma 113 (75.3%) 22 (14.7%) 135 (45%)

123.11 <0.001*Associate degree 31 (20.7%) 60 (40%) 91 (30.33%)
Bachelor’s degree or more 6 (4%) 68 (45.3%) 74 (24.67%)

Marriage status Single 10 (6.7%) 17(11.3%) 27 (9%)
1.99 0.11Married 140 (93.3%) 133(88.7%) 273 (91%)

*: significant at the level <0.01

Table 2.  Comparison of cognitive performance and annoyance indicators based on Pearson correlation coefficient

Cognitive test Cognitive performance indicators Mean ± SD Pearson 
Correlation

P value

TOL Test time (sec) 115.95 ± 87.86 0.540 < 0.001
Test delay (sec) 49.27 ± 30.92 0.560 < 0.001
Total time (sec) 165.22 ± 109.33 0.592 < 0.001
Mean number of errors 4.96 ± 2.68 0.497 < 0.001
Test score 29.59 ± 3.76 -0.639 < 0.001

Stroop
Congruent

Test time (sec) 51.02 ± 10.17 0.581 < 0.001
Mean number of errors 6.32 ± 2.47 0.266 < 0.001
Mean non-response 0.96 ± 0.71 0.659 < 0.001
Mean number of correct responses 40.72 ± 2.72 -0.413 < 0.001
Response time (ms) 1055.96 ± 189.3 0.862 < 0.001

Stroop
Incongruent

Test time (sec) 59.04 ± 9.18 0.735 < 0.001
Mean number of errors 7.71 ± 3.06 0.448 < 0.001
Median non-response 2 ± 0.71 0.684 < 0.001
Mean number of correct responses 38.29 ± 3.44 -0.540 < 0.001
Response time (ms) 1174.99 ± 253.5 0.889 < 0.001

Mean interference score 3.19 ± 2.14 0.302 < 0.001
Interference time (sec) 119.03 ± 95.49 0.651 < 0.001

ms: millisecond, TOL: Tower of London
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Table 4.  Results of regression between annoyance and cognitive performance in exposure to noise (Adjusted for demographic 
variable)

Cognitive test Cognitive performance indicators Annoyance score Noise (dB)
β (SD) P value β (SD) P value

TOL Test time (sec) -3.01 (2.75) 0.274 -127.31 (19.48) < 0.001**
Test delay (sec) -0.51 (0.96) 0.596 -41.89 (6.79) < 0.001**
Total time (sec) -3.52 (3.21) 0.275 -169.21 (22.79) < 0.001**
Mean number of errors 0.07 (0.09) 0.431 -2.25 (0.65) < 0.001**
Test score -1.60 (0.11) 0.149 4.02 (0.78) < 0.001**

Stroop
Congruent

Test time (sec) 0.02 (0.31) 0.938 -12.75 (2.21) < 0.001**
Mean number of errors -0.18 (0.09) 0.04* -2.9 (0.65) < 0.001**
Mean non-response 0.02 (0.02) 0.410 -0.89 (0.14) < 0.001**
Mean number of correct responses 0.17 (0.09) 0.067 3.79 (0.66) < 0.001**
Response time (ms) -1.97 (2.27) 0.387 -372.92 (16.14) < 0.001**

Stroop
Incongruent

Test time (sec) -0.05 (0.21) 0.831 -15.12 (1.52) < 0.001**
Mean number of errors -0.28 (0.1) 0.006** -5.18 (0.71) < 0.001**
Median non-response 0.05 (0.02) 0.02* -0.7 (0.14) < 0.001**
Mean number of correct responses 0.22 (0.1) 0.026* 5.88 (0.74) < 0.001**
Response time (ms) -0.37 (2.18) 0.866 -496.65 (15.44) < 0.001**
Mean interference score -0.08 (0.08) 0.340 -2.01 (0.56) < 0.001**
Interference time (sec) 1.61 (2.69) 0.552 -123.73 (19.11) < 0.001**

*: significant at the level <0.05, **: significant at the level <0.01, ms: millisecond

Table 3.  Comparison of cognitive indicators and noise based on independent t-test

Cognitive test Cognitive performance indicators Noise P value t
Exposure
Mean ± SD

No exposure
Mean ± SD

TOL Test time (sec) 169.88 ± 97.06 62.01 ± 14.73 <0.001* 13.45
Test delay (sec) 68.57 ± 31.64 29.96 ± 12.9 <0.001* 13.83
Total time (sec) 238.45 ± 111.53 91.98 ± 27.35 <0.001* 15.62
Mean number of errors 6 3 <0.001* 10.18
Test score 29.59 ± 3.76 32.12 ± 2.02 <0.001* 15.68

Stroop
Congruent

Test time (sec) 57.47 ± 7.52 44.56 ± 8.19 <0.001* 14.21
Mean number of errors 7 5 <0.001* 6.30
Mean non-response 1.46 ± 0.5 0.46 ± 0.5 <0.001* 17.31
Mean number of correct responses 42 39 <0.001* -9.82
Response time (ms) 1236.04 ± 75.30 875.87 ± 30.59 <0.001* 54.27

Stroop
Incongruent

Test time (sec) 66.46 ± 5.45 51.62 ± 5.34 <0.001* 23.78
Mean number of errors 9 6 <0.001* 11.42
Median non-response 2.5 ± 0.5 1.5 ± 0.5 <0.001* 17.26
Mean number of correct responses 36 41 <0.001* -14.25
Response time (ms) 1422.127 ± 66.61 927.84 ± 39.82 <0.01* 77.99
Mean interference score 3 2 <0.001* 6.55
Interference time (sec) 186.08 ± 3.94 51.97 ± 14.74 <0.001* 17.08

*: significant at the level <0.01, ms: millisecond
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sound annoyance.  Studying the personal qualities of 
the subjects with noise annoyance indicated that they 
had lower intellectual ability and social skills, and were 
more likely to protect their privacy compared to those 
less exposed to noise.  Such people were also more sen-
sitive to their surroundings and considered their envi-
ronment as a stimulus that causes early fatigue, lower 
accuracy, and increased errors in doing work [30].
　In the present study, people with noise annoyance 
were highly sensitive to the work environment and 
were also less accurate, which was in line with the re-
sults of other studies.  Noise annoyance causes a series 
of psychological disorders in people so that those who 
have fear and high sensitivity to sound will suffer from 
sleep disorders, depression and reduced efficiency in 
doing their jobs.  Ultimately, their accuracy in doing 
their tasks will decrease and they will be more influ-
enced by environmental stimuli [31].  This is consis-
tent with the results of the present study in terms of 
the increased response time and the large number of 
errors in the TOL test.  Studies have shown that expo-
sure to noise is associated with increasing speed and 
action of cognitive performance, like what was seen in 
the test results in this study, and there is a strong dose-
response relationship between exposure to noise and 
cognitive indicators and noise annoyance.  The effects 
of exposure to chronic noise in work environments is 
associated with increased speed and action of cogni-
tive performance, reduced concentration, and increased 
errors in the work environment.  It also leads to noise 
annoyance, as emphasized by various studies [32–35].
　Physical factors in the work environment, such as 
exposure to noise, are potentially important in con-
trolling brain activity and cognitive actions that are 
influenced by psychomotor functions and affect sound 
sensitivity and concentration [36–38].  As in the trans-
actional model where threatening events and control-
ling external stressors are related to the mental stress 
experienced by the external environment, the workers’ 
cognitive performance in this study was related to ex-
ternal stressful events (exposure to noise) [39].  The 
role of concentration in relation to the individual’s re-
sponse time could be mentioned as one of the most 
important factors in this study.  That is to say, exposure 
to noise would interfere with concentration through 
physiological responses to mental actions in the body 

and lead to a significant increase in the response time 
and the correct response to the components tested in 
the Stroop test.
　Regarding the congruent indicators of the Stroop 
test, due to the use of uniform patterns for the subjects, 
their concentration changed more in exposure to noise 
compared to the case of incongruent patterns, and this 
reveals the important effect of concentration on the 
response time in two different patterns.  Few studies, 
however, have been conducted on the relationship be-
tween occupational annoyance and cognitive factors.
　In this study, a relationship between the workers’ an-
noyance in the workplace in the exposure and non-ex-
posure groups with different cognitive performances 
was well documented [40–42].  Cognitive dysfunction 
(reaction time, attention, etc.) was more frequent in the 
high sound pressure level compared to the low one.  
In fact, sound is introduced as a stressor that plays a 
fundamental role in concentration, attention, accura-
cy, hypertension, etc., and has a variety of effects in 
frequency bandwidth so that the effects of exposure 
to high sound pressure levels can cause annoyance as 
well as disorders in the individual’s cognitive perfor-
mance and activities [15, 43].
　Although the effects on cognitive performance and 
annoyance of exposure to noise with different sound 
pressure levels were not examined, in general, the re-
sults of this study are consistent with those of other 
studies on the relationship between noise exposure and 
cognitive performance and annoyance.  According to 
the results, increased exposure to noise would increase 
the extent of annoyance.  There was such a relation-
ship between cognitive performance and exposure to 
noise, and the interactive effects of exposure to noise 
and annoyance would cause physiological responses 
such as stress in the individuals, which was associated 
with reduced concentration and increased systematic 
errors [11].
　Annoyance, as a measurable mental response, is 
considered as one of the important and negative ef-
fects of noise on mental health and is associated with 
such issues as distress, resentment, grief, despair, and 
unpleasant feelings.  It is considered as a psychologi-
cal stress, too.  According to the findings of the WHO, 
noise-induced annoyance has adverse effects on the 
quality of life of individuals, and also has reciprocal 
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effects on mental distress and sleep disorders of work-
ers [6, 44, 45].  In some cases, annoyance is related 
to the individuals’ mental performance, and according 
to the proposed model, it has a potential effect on the 
cognitive performance of workers exposed to noise.  
It has been shown that workers’ annoyance is accom-
panied by increased errors at work, which is of great 
importance when concentration and accuracy come up 
[43].  A study by Alimohammadi et al also showed a 
relationship between cognitive performances at expo-
sure to high- and low-frequency sounds, so that im-
proving the functional speed of workers exposed to 
high-frequency sounds increased their total responce 
time and their reactions, and also changed their cog-
nitive performance [43].  In our study, the individu-
als exposed to noise had a higher mean response time 
compared to the non-exposed ones, and they also had a 
high percentage of incorrect responses, indicating the 
effects of sound on the individuals’ mental actions and 
cognitive performance.
　Researchers have reported numerous, various and 
even contradictory factors that affect cognitive perfor-
mance.  The features of the sound exposed to and the 
work hardship are among the factors that affect cogni-
tive and psychomotor performance, so that in exposure 
to sound, psychomotor activities are less affected than 
cognitive processes, and sound plays a key role in such 
situations [43].  It has been reported that sound and 
other environmental factors reduce psychomotor work 
functions that have the highest cognitive levels [46].
　This study indicated that in some cognitive tests, 
such as TOL, cognitive activities were reduced, which 
is in line with most studies in this field.  It in fact rep-
resents the effect of sound on reducing the workers’ 
cognitive performance.  But in other cognitive tests, 
cognitive activities of the workers exposed to noise 
had a significant increase compared to the non-ex-
posed subjects, and this indicated that the central in-
formation processing of the participants in this study 
was not much affected by exposure to noise and the 
annoyance caused by it.  Teichner et al showed that ex-
posure to high-frequency sounds (higher than 100 dB) 
could increase occupational errors [47].  In our study, 
although this relationship was not measured at differ-
ent frequencies, exposure to chronic noise in the work 
environment (which generally had a combination of 

high and low frequencies) increased the number of 
errors and mistakes that resulted from increased psy-
chomotor activities, and such errors are enormously 
important in occupations like firefighting and driving.  
We conclude that exposure to chronic noise in work 
environments is associated with occupational annoy-
ance and, consequently, cognitive actions that would 
increase the risk of errors.

Limitation

　One limitation of this study was the lack of exam-
ining the relationship between annoyance and mental 
performance in female workers, which needs to be 
considered in future studies.  The lack of follow up 
of the subjects to investigate their mental changes and 
the resulting noise annoyance at different times was 
another limitation of the present study.

Conclusion

　Higher influenceability of the individuals’ cognitive 
performance from exposure to noise compared to an-
noyance is one of the issues that can be considered as 
a key role of sound in changing the speed of workers’ 
mental and brain actions towards annoyance.  It was 
also well documented that chronic exposure to noise 
in work environments increases the speed of cogni-
tive performance and mental processes in individuals.  
Further studies are needed to find out the confounding 
and interactive effects of annoyance on the cognitive 
performance of workers exposed to chronic noise.
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自動車生産工場における慢性騒音にさらされた労働者の騒音の不快度と認知能力の関係

アリモハンマディ　イラジ1，カンラシュ　ファフラディン　アフマディ1，アボルガセミ　ジャミレ2,3，
ヴォスギ　シャラム1，ラーマニ　カゼム3，チャラク　モハマド　ホセイン1

1 イラン医科大学　公衆衛生学部　労働衛生学部
2 イラン医科大学　公衆衛生学部　生物統計学科
3 イラン医科大学　公衆衛生学部　疫学学科

要　　　旨：騒音にさらされている人々の主な不満には，鬱憤や不快感，精神状態の変化があり，これらは労働者の
集中と正確さに影響を与える心理的影響の一つである．この研究は，慢性的な騒音にさらされた労働者の不快感と
認知能力の関係を検討するために実施された．これは，自動車会社の労働者を対象とした記述分析的研究である．
この研究では，騒音にさらされた300人の労働者を，管理・事務（150人）と生産（150人）の2つのグループに分けた．
コンピューターによるロンドン塔課題とストループの心理検査を使用して労働者の認知状態を評価し，1から11の
番号付けした質問からなる質問紙を使用して不快度の程度を評価した．労働者の認知能力と不快度には有意な相関
があった（P値<0.001）．線形回帰の結果においては，認知能力と音の強さとの間に有意な関連がみられた．一方労
働者の不快度は，ストループ検査の誤回答数，未回答数，および正解数のみと有意な関係があることが示された（P値
<0.001）．我々は，職場環境での慢性的な騒音への曝露は職業上の不快感をもたらし，その結果，認知障害を引き起こ
し，エラーのリスクを高める可能性があると結論付けた．この関連をより具体的に調査するには，さらなる研究が必
要である．

キーワード：心理テスト，認知，騒音，人間工学，ストループテスト．
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