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A B S T R A C T
Background and Aim:  There is evidence of associations between noise exposure and 
psychological outcomes from noise annoyance. This study aims to examine the mediating 
role of noise annoyance in the relationship of noise exposure with Emotional Intelligence 
(EI) and Cognitive Emotion Regulation (CER).

Methods: This is a cross-sectional study that was conducted on 58 male workers of a 
lead mine in Yazd, Iran. Noise exposure was determined based on ISO 9612:2009. Noise 
annoyance was assessed using the ISO/TS 15666:2003’s numerical rating scale. The 
Schutte Self-Report Emotional Intelligence Test (modified version) and the Cognitive 
Emotion Regulation Questionnaire (CERQ) were used for data collection. Mann-Whitney 
U test, correlation test, and Generalized Structural Equation Modeling (GSEM) were used 
to analyze the data.

Results: The mean age of workers was 35.78±7.10 years. A significant relationship was 
found between noise annoyance and noise exposure, such that a unit increase in noise 
exposure had a multiplicative effect on the odds of experiencing more annoyance (p<0.001). 
Also, for every one-unit increase in noise annoyance, mean scores for EI and CER decreased 
by 0.192 and 0.172, respectively.

Conclusion: Noise exposure is directly related to noise annoyance and indirectly related 
to EI and CER. Further studies in this area are recommended to clarify the issue and the 
relationships between these variables.
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             Introduction

N oise is one of the harmful physical 
factors in the workplace. Noise 
pollution has been considered a 
common harmful hazard in industrial 
settings. Some reports have indicated 

that about 600 million workers worldwide are exposed 
to occupational noise. In the USA and European 
countries, about 50–60 million people work in 
environments with dangerous noise [1]. Noise pollution 
has different effects on human health, including auditory 
and non-auditory effects. Auditory effects include 
hazards such as hearing loss. About 16% of hearing 
loss cases are due to occupational noise exposure. Other 
hearing impairments are tinnitus and impaired speech 
perception. Non-auditory effects include stress, anxiety, 
mental disorders, cognitive and mood disorders, sleep 
disorders, and cardiovascular dysfunction. These effects 
can have different consequences. For example, stress can 
lead to anger, mood swings, and lack of concentration. 
Noise pollution can also affect performance, attention, 
and efficiency [2]. One of the most important negative 
consequences of noise exposure is noise annoyance. 
The results of various studies have shown a significant 
relationship between noise exposure and noise 
annoyance. Some studies have reported that noise 
annoyance can affect mental health components. Noise 
annoyance is associated with aggression, depression, 
psychosis, self-reported morbidity, morbid fear, and 
anxiety [1].

In any organization, paying attention to the physical 
and mental health of employees is of special importance, 
since it affects job performance and productivity. One of 
the factors affecting personal, social, and work aspects 
is intelligence. There are different types of intelligence, 
one of which is Emotional Intelligence (EI). It refers to 
the ability to manage the emotions of self and others 
and pose the ability to solve problems and control 
environmental conditions. EI is related to the cognitive 
and psychological performance of individuals and is 
also associated with depression, anxiety, despair, stress-
induced intuition, job burnout, subjective well-being, 
way of coping with problems, self-confidence, creativity, 
sensitivity, and self-awareness [3]. EI can improve 
performance such as decision-making and problem-
solving skills [4]. Cognitive Emotion Regulation (CER) 

strategies can help a person regulate emotions in the 
face of threatening events. The CER refers to a set of 
cognitive processes that affect how we treat others or 
emotional situations. It can help make decisions and 
improve job performance. The CER strategies are 
associated with mental disorders such as anxiety and 
depression [5].

The EI and CER can be related to cognitive abilities. 
In a study, an EI test’s dimension of understanding 
emotions was able to significantly predict the composite 
score of a cognitive ability test [6]. Ghanbari et al. 
suggested that the CER can positively and negatively 
affect people’s cognitive performance. For this reason, 
it is necessary to pay attention to this factor in work-
related situations with high cognitive demand [7]. 
Another cognitive ability that is very important in work-
related situations is decision-making. High EI can reduce 
decision-making difficulties such as lack of readiness, 
lack of information, and inconsistent information [8]. 
In addition, EI is related to career decision-making self-
efficacy components such as the gathering of career 
information, problem-solving, and planning for the 
future [9].

Some professions, such as the control room operators, 
require high attention, accuracy, and concentration. 
In fact, cognitive and mental function is of particular 
importance in these occupations. As mentioned above, 
harmful occupational factors such as noise pollution 
can affect physical, mental and cognitive health of 
employees. The cognitive, mental, and physiological 
effects of noise exposure have been studied in various 
studies, but its effect on the EI and CER have been 
less investigated. Due to the effect of these factors on 
physical and mental health and cognitive function, the 
present study aimed to assess the relationships of noise 
exposure with EI and CER.

Methods

Study design and participants

This cross-sectional study was conducted on male 
workers of a lead mine in Yazd, Iran aged 22–50 years 
and a work experience more than 6 months. Individuals 
with a history of drug use for mental health problems, 
family problems, and congenital hearing impairment 
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were excluded from the study. Ten samples are needed 
for each parameter in the conceptual model [10]. In this 
study, due to some limitations, 58 eligible male workers 
entered the study. All workers participated in the study 
voluntarily and with informed consent.

Measures

Information such as age, work experience, education 
level, work shift, and marital status were surveyed 
using a demographic form. The noise exposure was 
determined based on ISO 9612:2009 using the sound 
analyzer (TES-1358 model). Calibration was performed 
before the measurement. According to the standard ISO 
9612:2009, the sound meter was placed at a height of 
1.5 meters. In working environments where the sound 
fluctuation is less than 5 dB, the measurement is done 
for 15 minutes. In working environments where the 
noise fluctuation is more than 5 dB, the measurement 
time is equal to the working time in that place. In 
working environments where the measurement is for 
15 minutes, the mean of three different measurements 
is considered. With respect to the noise exposure and 
duration of exposure at each area, the 8-hour equivalent 
continuous A-weighted sound pressure level (LAeq,8h) 
was calculated for each individual [11]. The ISO/
TS 15666: 2003’s numerical rating scale was used to 
measure noise annoyance. This scale is from 0 to 100. 
High numbers indicate more annoyance (Figure 1). The 
validity and reliability of the Persian version of this scale 
were confirmed by Golmohammadi et al. [12].

The Schutte Self-Report Emotional Intelligence 
Test (modified version) was used to measure the EI of 
workers. It was designed by Schutte et al. [13]. It has 
41 items rated on a 5-point Likert scale. The total score 
ranges from 41 to 205. Items 6, 8, 17, 22, 28, 31, 36, 
39 and 40 are for the appraisal of emotions. items 2, 
12, 15, 18, 21, 29, 30, 35, 37 and 38 are for regulation 
of emotions. Items 4, 9, 10, 23, 25, 26, and 34 are for 
utilization of emotions. The validity of the Persian 
version of this questionnaire has been confirmed [4].

The Cognitive Emotion Regulation Questionnaire 

(CERQ) was used to measure CER strategies, designed 
by Garnefski et al. [14]. This questionnaire has 36 items 
and 9 subscales. Scoring is based on a 5-point Likert scale. 
The subscales include: Putting into perspective, positive 
refocusing, positive reappraisal, acceptance, and refocus 
on planning (adaptive CER strategies) and self-blame, 
other-blame, rumination, catastrophizing (maladaptive 
CER strategies). The validity and reliability of the 
Persian version of CERQ have been confirmed in the 
study by Khosravani et al. They reported a Cronbach’s 
alpha of 0.82 [15].

Statistical analysis

Mean, standard deviation, and frequency were used 
to describe the data. To check the normality of data 
distribution, the Kolmogorov-Smirnov test was used. 
To describe non-normal data, median and Interquartile 
Range (IQR) were used. Mann-Whitney U test, 
correlation test, and the Generalized Structural Equation 
Modeling (GSEM) were used to analyze the data in 
SPSS v.17 and Stata v.14. With GSEM, we can check 
the direct and indirect relationships between variables.

Results

The means of work experience and age in participants 
were 10.87±5.23 and 35.78±7.10 years, respectively. It 
was reported that 82% had a diploma or lower than high 
school education; 82% were married and 67.2% had 
shift work. The median and IQR of EI score, CER score, 
noise annoyance level, and noise exposure level are 
presented in Table 1. The factors of marital status, age, 
and work experience had no significant relationship with 
EI and CER scores. The results of the Mann-Whitney 
U test showed the significant relationship of EI with 
educational level (p=0.004) and shift work (p=0.002). 
The CER also had a significant relationship with 
educational level (p=0.008) and shift work (p=0.038) 
(Table 2).

It was found out that there is a positive and 
significant relationship between noise exposure and 
noise annoyance (p<0.001, r=0.693). The data analysis  

 
 
 
 
 
 
 
 
Figure 1. Noise annoyance scale (12) 
 
 
 

  

Figure 1. Noise annoyance scale (12)
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showed a significant relationship between EI and noise 
annoyance (p=0.009, r=–0.341) (Table 3). We also 
found a significant relationship between CER and noise 
annoyance (p=0.040, r=–0.270). Noise annoyance was 
associated with CERQ components of catastrophizing, 
other-blame, and acceptance (Table 4). To investigate 
the relationship among the study variables, GSEM 
was applied. Based on the findings, a significant 
relationship was observed between noise annoyance 
and noise exposure, such that, a unit increase in noise 
exposure had a multiplicative effect on experiencing 
noise annoyance (p<0.001). Furthermore, noise 
annoyance had a significant effect on EI (p=0.017) and 
CER (p=0.037). For every one-unit increase in noise 
annoyance, the mean score of EI and CER decreased 
by 0.192 and 0.172, respectively (Table 5). The GSEM 
model and the related path coefficients are shown in 

Figure 2. As can be seen, noise exposure is directly 
related to noise annoyance, while the noise exposure 
is indirectly related to EI and CER through noise 
annoyance.

Discussion

In most previous studies, the cognitive and mental 
effects of noise exposure were investigated. This 
study aimed to investigate the psychological effects of 
noise exposure and assess the mediating role of noise 
annoyance in the relationship of noise exposure with 
EI and CER. The results showed that increased noise 
annoyance in participants (workers of a lead mine) was 
associated with decreased EI and CER. Therefore, the 
research hypothesis that states noise annoyance affects 
EI and CER is confirmed.

Table 1. Median and interquartile range of emotional intelligence, emotional cognitive regulation, noise annoyance, and noise exposure 
 

Variables Median IQR 

EI 104.00 20.75 

CER 105.50 34.25 

Noise annoyance 75.00 50.00 

Noise exposure 88.00 6.00 

   IQR; interquartile range, EI; emotional intelligence, CER; cognitive emotional regulation 
 
 
  

 
 
 
Table 2. Relationship between emotional intelligence, emotional cognitive regulation with demographic variables 
 

  EI  CER 

Demographic variables  Median IQR p  Median IQR p 

Educational level 
Diploma and lower 103.00 26.00 

0.004 
 100.00 32.75 

0.008 
Bachelor’s degree 110.50 18.00  117.00 12.00 

Marital status 
Married 104.00 19.25 

0.928 
 105.50 35.00 

0.727 
Single 105.00 33.50  106.00 22.00 

Shift work 
No 109.00 19.00 

0.002 
 116.00 14.00 

0.038 
Yes 102.00 28.00  97.00 32.00 

Age (years) 
≤37 103.50 16.25 

0.871 
 103.00 34.00 

0.416 
>37 106.00 29.00  113.00 37.00 

Work experience (years) 
≤10 104.00 17.50 

0.497 
 104.00 30.50 

0.713 
>10 104.50 27.50  109.50 36.50 

    EI; emotional intelligence, CER; cognitive emotional regulation, IQR; interquartile range 
 
  

Table 1. Median and interquartile range of emotional intelligence, emotional cognitive regulation, noise annoyance, and noise exposure

Table 2. Relationship between emotional intelligence, emotional cognitive regulation with demographic variables
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In this study, increased noise exposure was 
associated with increased noise annoyance. This finding 
is consistent with the results of Wang et al., who reported 
that increased noise was associated with increased 
annoyance in anesthesiologists [16]. In another study, 
living in noisy areas was significantly associated with 

annoyance [17]. Ali investigated the noise annoyance 
of workers in different industrial sites and found out 
that industrial noise level was associated with noise 
annoyance. He reported that with the increase of noise 
by 73–100 dB, the percentage of annoyed people 
highly increased [18]. Despite the differences in noise 

 
 
Table 3. The relationship between noise annoyance with emotional intelligence and its components 
 

 Noise annoyance 

Variables Correlation coefficient p 

Appraisal of emotions –0.473 <0.001 

Regulation of emotions –0.082 0.541 

Utilization of emotion –0.349 0.007 

Total –0.341 0.009 

 
 
  

 
 
Table 4. The relationship between noise annoyance with cognitive emotional regulation and its components 
 

 Noise annoyance 

Variables Correlation coefficient p 

Self-blame –0.241 0.069 

Rumination –0.148 0.268 

Catastrophizing –0.452 <0.001 

Other-blame –0.419 0.001 

Acceptance –0.332 0.011 

Positive refocusing –0.118 0.376 

Refocus on planning 0.038 0.775 

Putting into perspective –0.121 0.365 

Positive reappraisal –0.064 0.635 

Total –0.270 0.040 

 
 
  

Table 3. The relationship between noise annoyance with emotional intelligence and its components

Table 4. The relationship between noise annoyance with cognitive emotional regulation and its components

 
Table 5. Results of the generalized structural equation modeling in investigating the relation between noise exposure, noise annoyance, 
emotional intelligence, and emotional cognitive regulation 
 

Path Coefficient Standard error p 

Noise exposure ->Noise annoyance 0.549 0.111 <0.001 

Noise annoyance ->EI –0.192 0.080 0.017 

Noise annoyance ->CER –0.172 0.082 0.037 

   EI; emotional intelligence, CER; cognitive emotional regulation 
 

Table 5. Results of the generalized structural equation modeling in investigating the relation between noise exposure, noise annoyance, 
emotional intelligence, and emotional cognitive regulation
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sources, the study population, and working conditions, 
our results regarding the relationship between noise 
exposure and annoyance are consistent with the results 
of these studies.

Our findings also showed that noise exposure 
affected EI and CER through noise annoyance. Studies 
have shown that noise annoyance predicts psychological 
consequences. This relationship was also confirmed in 
a longitudinal study [19]. Eze et al. found that aircraft 
and road traffic noise exposure caused depression in the 
general population through annoyance [20]. The results 
of a study by Stansfeld et al. showed that annoyance 
did not moderate the relationship between traffic noise 
exposure and heart disease [19]. The reason for the 
lack of relationship in their study can be due to the 
measurement of physiological consequences. Dzhambov 
et al. found that noise affects social cohesion and mental 
health through annoyance. In their study, higher noise 
annoyance was associated with lower social cohesion 
and poor mental health [21].

According to studies, the mental consequences 
of noise exposure can due to psychological changes 
in individuals. For example, studies have confirmed 
the negative effects of noise exposure on stress and 
anxiety [22]. On the other hand, Le Prell and Clavier 

reported that noise-induced hearing loss affects people’s 
communication skills and reduces their interactions 
with others [23]. Decreased communication skills and 
social interaction affect people’s stress and anxiety 
levels [24]. Erdem et al. found that social cohesion 
was associated with psychological distress such that 
higher social cohesion was associated with lower 
psychological distress [25]. In this regard, it can be said 
that communication skills are one of the mediators of the 
relationship between noise exposure and psychological 
disorders such as stress and mental distress. Neural 
changes caused by noise exposure can affect the 
occurrence of psychological disorders. Noise annoyance 
and negative emotions caused by noise exposure can 
affect the nervous system and Hypothalamic-Pituitary-
Adrenal function and, thus, cause psychological 
disorders such as depression [26]. Noise exposure can 
also increase the secretion of stress hormone and lead to 
mental disorders [27].

In this study, the negative effect of noise exposure 
on EI and CER was confirmed. Partido and Owen 
found that higher EI level was effective in reducing 
stress and burnout in dental students. Their results 
also showed that the components of EI predicted 
stress [28]. In another study, a negative relationship 
was found between EI and empathic personal distress 

Figure 2. Conceptual model of the study.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                              * Significant path coefficients 
 

Noise 
annoyance

Noise 
exposure

Emotional 
cognitive 
regulation 

Emotional 
intelligence 

0.549* 

–0.172* –0.192* 
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[29]. In Lewis et al.’s study, higher EI in nurses was 
associated with higher psychological and physical 
well-being [30]. Moeller et al. found that improving 
EI in students is effective in reducing the perceived 
rejection and improving their well-being [31]. The 
relationship between emotion regulation and mental 
health was also confirmed in the study by Peh et al [32]. 
Easazadeh found a significant negative relationship 
between CER and burnout in nurses [33]. Amirifard 
et al. found that EI mediated anxiety and depression 
in cancer patients such that with the increase of EI, 
the depression and anxiety of patients decreased [34]. 
Psychological factors such as EI are not independent 
of difficult living and working conditions [35]. It is 
believed that emotional empowerment and adaptation 
to social challenges and problems can play an 
important role in mental health, social functioning, and 
general Health [34]. Thus, they act as mediators of the 
relationship between noise exposure and psychological 
consequences. Factors such as neurological and 
hormonal changes, personality traits, job satisfaction, 
family conditions, and work environment are expected 
to affect the auditory and non-auditory effects of noise 
exposure. Determining the role of mediators and their 
contribution level requires further studies.

In addition to mental health, EI is related to cognitive 
performance. In the study by Pardeller et al., a positive 
and significant relationship was found between the EI 
dimension of understanding emotions and the cognitive 
dimensions of verbal memory, verbal fluency, and 
symbol coding. Also, the EI dimension of understanding 
emotions was able to significantly predict the composite 
score of a cognitive ability test [6]. The results of Santos 
et al. showed a negative relationship between EI and 
decision-making difficulties [8]. The results of another 
study showed that EI was significantly related to career 
decision-making self-efficacy [9].

In our study, data analysis was performed using 
the generalized structural equation modeling. In some 
other studies, a simple regression analysis has been 
used and indirect paths have not been considered. 
Despite this advantage, the study had some limitations. 
The sample size was small and the participants were 
male workers from a lead mine in Yazd, Iran, which 
make use cautious to generalize the results. It is also 
difficult to infer causality in cross-sectional studies. No 

definite conclusions can be made about the mediating 
role of noise annoyance in the relationship of noise 
exposure with EI and CER, because these results may 
not be confirmed in a longitudinal study. Also, it should 
be mentioned that we had no knowledge of the noise 
exposure level of workers in their spare time at home.

Conclusion

Higher noise exposure is indirectly associated 
with lower Emotional Intelligence (EI) and Cognitive-
Emotion Regulation (CER). Noise annoyance has a 
direct effect on EI and CER. Noise annoyance is also 
associated with noise exposure. In order to confirm and 
clarify the exact relationships between the variables, it 
is recommended that further studies with larger sample 
sizes be carried out in other industrial sites.

Ethical Considerations

Compliance with ethical guidelines

This study was approved by the ethics committee of 
Shahid Sadoughi University of Medical Sciences (code: 
IR.SSU.SPH.REC.1400.051).

Funding

This study was funded by Shahid Sadoughi 
University of Medical Sciences (Grant number: 9745).

Authors’ contributions

RFM: Study design, interpretation, writing; AA: 
Writing and data collection; RS: Data analysis and 
writing; FL and HB: Data collection and editing; MJN: 
Interpretation, writing, and supervision.

Conflict of interest

The authors declare no conflict of interest.

Acknowledgments

The authors would like to thank all the workers 
who participated in this study and the Shahid Sadoughi 
University of Medical Sciences for their cooperation and 
support.



140

Fallah Madvari et  al. 

140 Aud Vestib Res. Spring 2024;33(2):133-141

References

1. Fallah Madvari R, Tahmasbi Abdar F, Halvani GH, Sefidkar R, 
Mohammadi M, Sojoudi S, et al. Correlation between Noise 
Exposure and Mental Health Components among Iranian Steel 
Workers, 2021. J Occup Health Epidemiol. 2022;11(2):148-56. 
[DOI:10.52547/johe.11.2.148]

2. Sheppard A, Ralli M, Gilardi A, Salvi R. Occupational 
Noise: Auditory and Non-Auditory Consequences. Int J 
Environ Res Public Health. 2020;17(23):8963. [DOI:10.3390/
ijerph17238963]

3. Cao Y, Gao L, Fan L, Jiao M, Li Y, Ma Y. The Influence of 
Emotional Intelligence on Job Burnout of Healthcare Workers 
and Mediating Role of Workplace Violence: A Cross Sectional 
Study. Front Public Health. 2022;10:892421. [DOI:10.3389/
fpubh.2022.892421]

4. Hajibabaee F, A Farahani M, Ameri Z, Salehi T, Hosseini F. 
The relationship between empathy and emotional intelligence 
among Iranian nursing students. Int J Med Educ. 2018;9:239-
43. [DOI:10.5116/ijme.5b83.e2a5]

5. Cuevas López M, Ávalos Ruiz I, Lizarte Simón EJ. Emotional 
Cognitive Regulation in University Students during 
Lockdown: A Comparative Analysis of Students from Spanish 
Universities. Sustainability. 2021;13(12):6946. [DOI:10.3390/
su13126946]

6. Pardeller S, Frajo-Apor B, Kemmler G, Hofer A. Emotional 
Intelligence and cognitive abilities - associations and sex 
differences. Psychol Health Med. 2017;22(8):1001-10. [DOI:
10.1080/13548506.2016.1255766]

7. Ghanbari Z, Zakerian SA, Choobineh A, Nami M, Gharagozlou 
F. Assessment of Cognitive Emotion Regulation Scale 
Scores among Control Room Operators. J Health Saf Work. 
2022;12(4):842-53.

8. Santos A, Wang W, Lewis J. Emotional intelligence and career 
decision-making difficulties: The mediating role of career 
decision self-efficacy. J Vocat Behav. 2018;107:295-309. 
[DOI:10.1016/j.jvb.2018.05.008]

9. Jiang Z. Emotional Intelligence and Career Decision-Making 
Self-Efficacy: Mediating Roles of Goal Commitment and 
Professional Commitment. J Employ Couns. 2016;53(1):30-
47. [DOI:10.1002/joec.12026]

10. Kline RB. Principles and Practice of Structural Equation 
Modeling. 1st ed. New York: The Guilford Press; 1998.

11. Abbasi M, Yazdanirad S, Mehri A, Fallah Madvari R, Alizadeh 
A, Ghaljahi M, et al. Noise Exposure and Job Stress – a 
Structural Equation Model in Textile Industries. Arch Acoust. 
2020;45(4):601-11. [DOI:10.24425/aoa.2020.135248]

12. Golmohammadi R, Darvishi E, Shafiee Motlagh M, Faradmal J. 
Role of individual and personality traits in occupational noise-
induced psychological effects. Appl Acoust. 2021;173:107699. 
[DOI:10.1016/j.apacoust.2020.107699]

13. Schutte NS, Malouff JM, Hall LE, Haggerty DJ, Cooper JT, 
Golden CJ, et al. Development and validation of a measure of 

emotional intelligence. Pers Individ Dif. 1998;25(2):167-77. 
[DOI:10.1016/S0191-8869(98)00001-4].

14. Garnefski N, Kraaij V, Spinhoven P. Manual for the use of the 
Cognitive Emotion Regulation Questionnaire. Leiderdorp, The 
Netherlands: DATEC. 2002;23(3):141-9.

15. Khosravani V, Alvani A, Sharifi Bastan F, Jamaati Ardakani R, 
Akbari H. The alexithymia, cognitive emotion regulation, and 
physical symptoms in Iranian asthmatic patients. Pers Individ 
Dif. 2016;101:214-9. [DOI:10.1016/j.paid.2016.05.364]

16. Wang XX, Wei B, Liu XL, Zhao YM. [Investigation of 
noise annoyance among the exposed anesthesiologists 
in a hospital]. Zhonghua Lao Dong Wei Sheng Zhi Ye 
Bing Za Zhi. 2021;39(10):775-8. Chinese. [DOI:10.3760/
cma.j.cn121094-20200528-00296]

17. Paiva KM, Cardoso MRA, Zannin PHT. Exposure to road traffic 
noise: Annoyance, perception and associated factors among 
Brazil’s adult population. Sci Total Environ. 2019;650(Pt 
1):978-86. [DOI:10.1016/j.scitotenv.2018.09.041]

18. Ali SA. Industrial noise levels and annoyance in Egypt. 
Appl Acoust. 2011;72(4):221-5. [DOI:10.1016/j.
apacoust.2010.11.001]

19. Stansfeld S, Clark C, Smuk M, Gallacher J, Babisch W. Road 
traffic noise, noise sensitivity, noise annoyance, psychological 
and physical health and mortality. Environ Health. 
2021;20(1):32. [DOI:10.1186/s12940-021-00720-3]

20. Eze IC, Foraster M, Schaffner E, Vienneau D, Pieren R, 
Imboden M, et al. Incidence of depression in relation to 
transportation noise exposure and noise annoyance in 
the SAPALDIA study. Environ Int. 2020;144:106014. 
[DOI:10.1016/j.envint.2020.106014]

21. Dzhambov A, Tilov B, Markevych I, Dimitrova D. Residential 
road traffic noise and general mental health in youth: The role 
of noise annoyance, neighborhood restorative quality, physical 
activity, and social cohesion as potential mediators. Environ 
Int. 2017;109:1-9. [DOI:10.1016/j.envint.2017.09.009]

22. Tao Y, Chai Y, Kou L, Kwan MP. Understanding noise 
exposure, noise annoyance, and psychological stress: 
Incorporating individual mobility and the temporality of the 
exposure-effect relationship. Appl Geogr. 2020;125:102283. 
[DOI:10.1016/j.apgeog.2020.102283]

23. Le Prell CG, Clavier OH. Effects of noise on speech recognition: 
Challenges for communication by service members. Hear Res. 
2017;349:76-89. [DOI:10.1016/j.heares.2016.10.004]

24. Ghazavi Z, Feshangchi S, Alavi M, Keshvari M. Effect of a 
Family-Oriented Communication Skills Training Program on 
Depression, Anxiety, and Stress in Older Adults: A Randomized 
Clinical Trial. Nurs Midwifery Stud. 2016;5(1):e28550. 
[DOI:10.17795/nmsjournal28550]

25. Erdem Ö, Prins RG, Voorham TA, van Lenthe FJ, Burdorf 
A. Structural neighbourhood conditions, social cohesion and 
psychological distress in the Netherlands. Eur J Public Health. 
2015;25(6):995-1001. [DOI:10.1093/eurpub/ckv120]

http://dx.doi.org/10.52547/johe.11.2.148
https://doi.org/10.3390/ijerph17238963
https://doi.org/10.3390/ijerph17238963
https://doi.org/10.3389/fpubh.2022.892421
https://doi.org/10.3389/fpubh.2022.892421
https://doi.org/10.5116/ijme.5b83.e2a5
https://doi.org/10.3390/su13126946
https://doi.org/10.3390/su13126946
https://doi.org/10.1080/13548506.2016.1255766
https://doi.org/10.1016/j.jvb.2018.05.008
https://doi.org/10.1002/joec.12026
http://dx.doi.org/10.24425/aoa.2020.135248
https://doi.org/10.1016/j.apacoust.2020.107699
https://doi.org/10.1016/S0191-8869(98)00001-4
https://doi.org/10.1016/j.paid.2016.05.364
https://doi.org/10.3760/cma.j.cn121094-20200528-00296
https://doi.org/10.3760/cma.j.cn121094-20200528-00296
https://doi.org/10.1016/j.scitotenv.2018.09.041
https://doi.org/10.1016/j.apacoust.2010.11.001
https://doi.org/10.1016/j.apacoust.2010.11.001
https://doi.org/10.1186/s12940-021-00720-3
https://doi.org/10.1016/j.envint.2020.106014
https://doi.org/10.1016/j.envint.2017.09.009
https://doi.org/10.1016/j.apgeog.2020.102283
https://doi.org/10.1016/j.heares.2016.10.004
https://doi.org/10.17795/nmsjournal28550
https://doi.org/10.1093/eurpub/ckv120


141

Relationship among Noise Exposure, Noise…

141Aud Vestib Res. Spring 2024;33(2):133-141

26. van den Bosch M, Meyer-Lindenberg A. Environmental 
Exposures and Depression: Biological Mechanisms and  
Epidemiological Evidence. Annu Rev Public Health. 2019;40:239-
59. [DOI:10.1146/annurev-publhealth-040218-044106]

27. Daiber A, Kröller-Schön S, Frenis K, Oelze M, Kalinovic S, 
Vujacic-Mirski K, et al. Environmental noise induces the release 
of stress hormones and inflammatory signaling molecules 
leading to oxidative stress and vascular dysfunction-Signatures 
of the internal exposome. Biofactors. 2019;45(4):495-506. 
[DOI:10.1002/biof.1506]

28. Partido BB, Owen J. Relationship between emotional 
intelligence, stress, and burnout among dental hygiene students. 
J Dent Educ. 2020;84(8):864-70. [DOI:10.1002/jdd.12172]

29. Fernández-Abascal EG, Martín-Díaz MD. Relations Between 
Dimensions of Emotional Intelligence, Specific Aspects 
of Empathy, and Non-verbal Sensitivity. Front Psychol. 
2019;10:1066. [DOI:10.3389/fpsyg.2019.01066]

30. Lewis GM, Neville C, Ashkanasy NM. Emotional intelligence 
and affective events in nurse education: A narrative review. 
Nurse Educ Today. 2017;53:34-40. [DOI:10.1016/j.
nedt.2017.04.001]

31. Moeller RW, Seehuus M, Peisch V. Emotional Intelligence, 
Belongingness, and Mental Health in College Students. Front 
Psychol. 2020;11:93. [DOI:10.3389/fpsyg.2020.00093]

32. Peh CX, Liu J, Bishop GD, Chan HY, Chua SM, Kua EH, et 
al. Emotion regulation and emotional distress: The mediating 
role of hope on reappraisal and anxiety/depression in newly 
diagnosed cancer patients. Psychooncology. 2017;26(8):1191-
7. [DOI:10.1002/pon.4297]

33. Easazadeh A. [The Predictive Role of Cognitive Emotion 
Regulation Strategies in Marital Satisfaction and Job Burnout 
among Nurses]. Iran J Nurs. 2016;29(102):22-31. Persian. 
[DOI:10.29252/ijn.29.102.22]

34. Amirifard N, Payandeh M, Aeinfar M, Sadeghi M, Sadeghi E, 
Ghafarpor S. A Survey on the Relationship between Emotional 
Intelligence and Level of Depression and Anxiety among 
Women with Breast Cancer. Int J Hematol Oncol Stem Cell 
Res. 2017;11(1):54-7.

35. Stokes LD, Jackson Y. Community Violence and Psychological 
Adjustment in Youth: Role of Emotional-Social Intelligence. 
Journ Child Adol Trauma. 2014;7(1):17-26. [DOI:10.1007/
s40653-014-0006-z]

https://doi.org/10.1146/annurev-publhealth-040218-044106
https://doi.org/10.1002/biof.1506
https://doi.org/10.1002/jdd.12172
https://doi.org/10.3389/fpsyg.2019.01066
https://doi.org/10.1016/j.nedt.2017.04.001
https://doi.org/10.1016/j.nedt.2017.04.001
https://doi.org/10.3389/fpsyg.2020.00093
https://doi.org/10.1002/pon.4297
http://dx.doi.org/10.29252/ijn.29.102.22
https://link.springer.com/article/10.1007/s40653-014-0006-z#citeas
https://link.springer.com/article/10.1007/s40653-014-0006-z#citeas

	Relationship among Noise Exposure, Noise Annoyance, Emotional Intelligence, and Cognitive Emotional 
	A B S T R A C T 
	Keywords

	Introduction
	Methods 
	Study design and participants 
	Measures
	Statistical analysis 

	Results
	Discussion
	Conclusion
	Ethical Considerations 
	Compliance with ethical guidelines 
	Funding
	Authors’ contributions 
	Conflict of interest 
	Acknowledgments

	References


