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Abstract: Burnout is a complex phenomenon influenced by both environmental and indi-
vidual factors. This pilot study explores the predictive role of occupational noise perception
and stress vulnerability on burnout symptoms among industrial workers. A cross-sectional
survey was conducted with 119 Portuguese workers exposed to occupational noise. Par-
ticipants completed validated self-report measures assessing noise perception, stress vul-
nerability, and burnout. Path analysis revealed that both higher stress vulnerability and
greater perceived occupational noise were significant predictors of elevated burnout levels.
Furthermore, gender emerged as a relevant predictor, with women reporting significantly
higher burnout symptoms than men. Age was inversely related to stress vulnerability,
indicating greater resilience among older workers. These findings suggest that individual
differences in stress vulnerability and noise perception contribute meaningfully to burnout
risk, beyond traditional occupational hazard assessments. The study underscores the need
for holistic occupational health strategies, integrating both environmental modifications
and psychosocial interventions aimed at enhancing workers” coping capacities. This study
contributes novel insights into the interplay between perceived noise and psychological vul-
nerability in industrial settings, supporting broader preventive measures for work-related
mental health outcomes.
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1. Introduction

Occupational noise exposure is a well-established risk factor for hearing loss and
other auditory impairments. However, emerging evidence suggests that its effects may
extend beyond auditory damage, potentially contributing to psychological stress and
burnout symptoms [1]. While most studies on workplace noise have focused on its impact
on hearing, less attention has been given to its influence on other health outcomes such
as mental health disorders [2]. Moreover, the experience of noise-related stress may be
modulated by individual differences in stress vulnerability [1]. Some evidence indicates that
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noise contributes to psychological strain among workers exposed to multiple occupational
hazards, including both physical (e.g., noise) and chemical agents [3].

1.1. Noise and Noise Perception

Noise can be defined as an unwanted sound that acts as a psychosocial stressor
adversely affecting the health and well-being of individuals through the activation of the
sympathetic and endocrine systems [4-7]. Evidence shows that noise exposure increases
systolic and diastolic blood pressure, changes heart rate, and causes the release of stress
hormones (including catecholamines and glucocorticoids) [4,8]. The General Stress Model
proposed by Babisch [5] explains the rationale behind these reactions (Figure 1). Potential
mechanisms are emotional stress reactions due to perceived discomfort (indirect pathway)
and non-conscious physiological stress from interactions between the central auditory
system and other regions of the CNS (direct pathway) [5,6].

[ Noise (Sound level) |
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Direct pathway Indirect pathway

Hearing loss Disturbance of activities, sleep, communication = Annoyance
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ischemic heart di
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Figure 1. Noise reaction scheme (adapted from Babisch [5]).

High noise perception may contribute to increased stress levels [9]. Noise perception
refers to how an individual interprets and responds to auditory stimuli in their environment.
In fact, workers’ noise perceptions have been studied in several occupational contexts,
namely in relation to creating health and safety legislation, so that workers are not exposed
to noise that they consider excessive (e.g., patient areas in hospital environments) [10,11].

Noise pollution has emerged as a significant, yet often underestimated, contributor
to chronic stress [12]. The incessant exposure to noise—whether from urban traffic, con-
struction, industrial machinery, or the omnipresence of electronic devices—not only affects
the auditory system but also impacts cognitive and emotional functioning [13]. Research
has increasingly highlighted the adverse effects of noise on human health, with prolonged
exposure linked to heightened stress responses, disrupted sleep patterns, and reduced
cognitive performance [9]. These effects are particularly relevant in occupational settings,
where noise exposure during cognitive tasks can lead to elevated physiological and psy-
chological stress, as well as other non-auditory disorders [3,6,13-17]. Additionally, chronic
exposure to psychosocial stressors in the workplace—including noise—has been associated
with an increased risk of cardiovascular disease, reinforcing the broader health implications
of persistent stressors in the work environment [14].



Environments 2025, 12, 208

30f11

1.2. Vulnerability to Stress

Vulnerability to stress refers to an individual’s susceptibility or predisposition to ex-
perience negative effects in response to stressors [18]. Stressors are events, situations, or
conditions that can elicit a stress response, which involves the body and mind’s efforts
to cope with challenges. It can be influenced by various factors, including biological,
psychological, and environmental elements [19,20]. An individual’s vulnerability to stress
significantly shapes their response to environmental stressors. Factors such as sociocul-
tural environment, personal resilience, coping mechanisms, and overall mental health
are contributing factors to an individual’s profile of stress response [21]. Those already
pushing their stress tolerance limit due to work pressures, personal responsibilities, or
existing mental health conditions are particularly susceptible to the detrimental effects of
noise [21-24]. Recent research has also shown that noise exposure, when combined with
high stress from other sources, can lead to severe outcomes such as cardiovascular strain,
sleep disturbances, and increased anxiety [22,25,26]. When stress tolerance is already near
its limit, the added burden of noise can significantly amplify its harmful effects [8,27].

1.3. Burnout

Burnout is a state of chronic physical and emotional exhaustion, often accompanied
by feelings of cynicism and detachment from work [28]. Burnout syndrome is transversal
across occupations, since the stressors that can instigate it may be present at any work-
place [29]. Consequently, it is expected that burnout has a negative effect on workers’
performance, inhibiting creativity and innovation and causing more work-related accidents
and absenteeism [30,31]. Both noise perception and vulnerability to stress can be hypothe-
sized as potential predictors of burnout, since, theoretically, individuals with prolonged
exposure to noise stressors and higher vulnerability to stress may struggle to cope with
yet another work-related challenge [20]. Over time, these heightened stress levels can

contribute to burnout [32].

1.4. Rationale and Aim of the Study

Understanding the interaction between environmental stressors and individual psy-
chological traits is essential for developing comprehensive frameworks to address occu-
pational burnout. In particular, the theoretical link between perceived occupational noise
(PON) and stress vulnerability (SV) offers valuable insight into the multifaceted nature of
burnout. Despite increasing evidence of the impact of occupational stressors on mental
health, few studies have integrated both environmental and dispositional variables into
explanatory models of burnout.

Perceived occupational noise, a subjective and often underestimated stressor, may
play a critical role in the development of burnout, particularly among individuals with
high vulnerability to stress. Recognizing the interplay between environmental stimuli and
psychological susceptibility underscores the need for holistic approaches to preventing
and mitigating burnout. Such approaches should address not only environmental factors,
such as noise exposure but also individual factors. This dual perspective may inform
the design of more targeted interventions that combine environmental modifications with
psychological strategies aimed at enhancing coping mechanisms and reducing vulnerability.

The main aim of this pilot study is to investigate whether noise perception and
vulnerability to stress predict burnout symptoms among industrial workers. We also
examine the moderating effects of demographic variables, specifically gender and age.
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2. Materials and Methods
2.1. Participants

A total of 119 industrial manual workers exposed to occupational noise were recruited
through a convenience sampling method from five different industrial settings (metal-
working and chemical sectors). This non-probabilistic approach was chosen due to the
exploratory nature of the study and the practical accessibility of participants within the
selected workplaces. The sample comprised 64 men (54%) and 53 women (45%), while two
participants (1%) did not report their gender. The overall response rate was 61.0%. Indi-
viduals were aged between 19 and 66 years (M = 34.9, SD = 12.8). Most participants were
single (52.1%) or married/living with a partner (37.8%). Only 8 participants (6.7%) were
separated /divorced and 4 widowed (3.4%). Regarding education, 59 (49.6%) participants
completed 10 to 12 years of education, and 34 (28.6%) completed 9 years or less. Nearly
all participants (96.7%) were Portuguese citizens, with the remaining workers originating
from Brazil. Seventy-eight (78%) workers reported the need to raise their voice to be able
to communicate with their colleagues at the workplace, but just 35 (29.4%) reported using
hearing protection devices, at least sometimes. Permission was not obtained to access the
noise exposure levels expressed in dB (A).

2.2. Measures

Perception of Occupational Noise (PON): In line with Abbasi et al. [33], who included
two standardized items from ISO/TS 15666 [34] to assess noise annoyance in occupa-
tional settings, we used the equivalent adapted items from the Portuguese Standard NP
4476 [35], which is based on the first edition of ISO/TS 15666. The questions are as follows:
PN1—"Considering the last 12 months, to what extent has the noise at your workplace both-
ered and disturbed you?”, with a 10-point response scale. Higher numbers on the 0-10 scale
indicate greater agreement with the statement. PN2—"Considering the last 12 months,
indicate from 0 to 10 the extent to which you feel harmed or disturbed by the noise at your
workplace”. Higer numbers on the scale of 0-10 represent greater reported disturbance.

Stress Vulnerability Scale (23QVS [36]): The Stress Vulnerability Scale is a self-report
questionnaire composed of 23 questions used to measure individual vulnerability to stress
as a trait. Based on a sample of 368 individuals of the general Portuguese population, the
original version had a good internal consistency (Cronbach’s & = 0.83 for all items). The
questionnaire assessed the following seven factors characterizing vulnerability to stress:
(i) Perfectionism and Intolerance to Frustration; (ii) Inhibition and Functional Dependence;
(iii) Lack of Social Support; (iv) Adverse Life Conditions; (v) Dramatization of Existence;
(vi) Subjugation; and (vii) Deprivation of Affection and Rejection. A value of 43 is the
cut-off point above which a person is considered to be vulnerable to stress. Appendix A
presents an informative English translation of the items included in the 23-item Stress
Vulnerability Scale (23QVS), originally validated in Portuguese. This translation is provided
for illustrative purposes only.

Shirom-Melamed Burnout Measure (SMBM) [37]: We used the Portuguese version
of the SMBM adapted and translated by Gomes [38] to measure Burnout (B). The scale is
composed of 14 items assessing feelings of burnout, such as the following: “When I wake
up, I feel no energy to go to work”; “I have trouble concentrating at work”; etc. The 14 items
are divided into three subscales as follows: (a) Physical Fatigue (6 items), (b) Cognitive
Fatigue (5 items), and (c) Emotional Exhaustion (3 items). Respondents rate each item from
“never” (1) to “always” (7), with higher scores corresponding to higher levels of burnout.
The instrument has shown good psychometric properties in Portuguese samples [38,39].



Environments 2025, 12, 208

50f11

2.3. Procedure

Questionnaires were distributed at industry sites, mostly in paper format, to facilitate
the participation of workers without computer access. Participation was voluntary, and
workers were asked to give informed consent with regard to the use of their data for research
purposes. All data were confidential and anonymized. The study was approved by the
Institutional Ethical Board Committee and was conducted in accordance with the ethical
principles of the Declaration of Helsinki. The questionnaire started with a demographic
section, followed by the three measures described above. The workers took approximately
10 min to complete the questionnaire. Data were entered into an Excel spreadsheet and
further analyzed using R software (version 4.2.3), R Studio Desktop (version 3.6.1), and the
R packages “Lavaan” [40] and “semPlot” [41].

3. Results
3.1. Missing Data

There were, in total, five missing values in our data (only two of which were in the
same case). The missing pattern was as follows: one missing value each on the variables
Age, Stress Vulnerability, and Burnout; two missing values for the variable Sex. Missingness
was therefore quite low. Nevertheless, we used both the default ML estimator and listwise
deletion for handling missing data. The results of our prediction models were identical, so
we present here the ML model only.

3.2. Descriptive Statistics

The means and standard deviations of the variables (by gender) used in the anal-
ysis can be seen in Table 1. There were no significant differences between men and
women for the variables PN1 (Portuguese Standard item #1), PN2 (Portuguese Stan-
dard item #2), and Stress Vulnerability (SV). Men were significantly older than women
(t(114) =3.18, p<0.001), and women had significantly higher levels of Burnout (B)
(t(114) = —4.42, p < 0.001). Figure 2 shows the separate histograms for the dependent
variable Burnout by gender.

Table 1. Means and standard deviations of the variables age, PN1, PN2, Stress Vulnerability (SV),
and Burnout (B).

Female (n = 53) Male (n = 64) Total (n = 119)
M (SD) M (SD) M (SD)
Age 30.6 (11.12) 37.75 (12.78) 34.92 (12.76)
PN1 5.74 (2.31) 5.86 (2.65) 5.76 (2.53)
PN2 5.55 (2.44) 5.53 (2.57) 5.50 (2.53)
SV 2.42 (0.39) 2.35 (0.51) 2.38 (0.45)
B 3.73 (1.19) 2.68 (1.36) 3.18 (1.39)

Note: There were two individuals who did not indicate their gender.

By analyzing Figure 2, the histogram suggests a tendency for lower burnout levels
among men, with a higher concentration of scores in the lower range of the scale. In
contrast, women’s scores appear more evenly distributed, with a noticeable peak around
the mid-range values and a greater proportion reporting moderate to high levels of burnout.
This visual pattern may indicate gender-related differences in the experience or perception
of occupational burnout within the sample.
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Figure 2. Distribution of burnout scores among male (dark bars) and female (light bars) partici-
pants (n = 116). Separate histograms are shown by sex to illustrate differences in the frequency of

burnout levels.

3.3. Simple Correlation Analyses

Being male was significantly associated with older age and lower levels of Burnout.
There was a significant negative correlation between age and Stress Vulnerability, with older
individuals being less vulnerable. The same happened for the relation between age and
Burnout: the older the individuals, the lower the burnout levels they reported. As expected,
the variables PN1 (Portuguese Standard item #1) and PN2 (Portuguese Standard item #2)
referring to the perception of occupational noise in the workplace showed significant
positive correlations between them, and both were positively and significantly correlated
with reported Burnout. Finally Stress Vulnerability was significantly associated with
Burnout levels, with more vulnerable individuals reporting higher levels of Burnout.
Table 2 shows the correlation matrix between all variables.

Table 2. Correlation matrix for the variable sex, age, PN1, PN2, Stress Vulnerability (SV), and Burnout (B).

Sex Age PN1 PN2 SV B
Sex 1
Age —0.29 ** 1
PN1 —0.03 0.12 1
PN2 0.003 0.14 0.87 ** 1
SV 0.08 —-0.21* 0.14 0.16 1
B 0.38 ** —-0.18 % 0.24 ** 0.29 ** 0.40 ** 1

*p <0.05,* p <0.01 Sex: 0 = male; 1 = female.

3.4. Prediction Models

The main estimation models (displayed as path diagrams) are shown in Figure 3. A
latent variable PON (Perception of Occupational Noise) was created with the indicators PN1
and PN2, which consider the two questions included in the Portuguese standard for noise
perception, as described in the methods section. The variables SV (Stress Vulnerability) and
B (Burnout) are manifest variables and correspond to the total scores obtained from the
questionnaire measures 23QVS and SMBM, respectively.
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Figure 3. Path model illustrating regressions predicting B (Burnout) from PON (Perception of
Occupational Noise) and SV (Stress Vulnerability). Standardized coefficients are depicted (n = 119).
Men = 0; Women = 1. * p < 0.05; ** p < 0.01; *** p < 0.001.

Burnout was significantly and directly predicted by gender, Stress Vulnerability, and
Perception of Occupational Noise. Being female (B = 0.91, SE = 0.21, p < 0.001) and having
higher levels of both Stress Vulnerability (B = 1.01, SE = 0.23, p < 0.001) and Perception of
Occupational Noise (B = 0.19, SE = 0.05, p < 0.001) were associated with higher Burnout
scores. In addition, age significantly predicted Stress Vulnerability (B = —0.007, SE = 0.003,
p < 0.05), with older workers showing lower levels on that scale.

4. Discussion

This exploratory study investigated the predicting role of the perception of occupa-
tional noise and stress vulnerability on burnout levels in a sample of Portuguese industrial
workers. We have also investigated the moderating role of the variables age and gender.
The results of the path analysis model revealed that being female, having higher levels of
stress vulnerability, and greater levels of perceived occupational noise were significantly
associated with increased burnout symptoms. The positive association between perceived
occupational noise and burnout is consistent with previous research showing that noisy
environments can impair concentration, disrupt communication, and lead to both phys-
iological arousal and psychological strain [42]. These stress responses, if sustained over
time, can contribute to emotional exhaustion and other components of burnout. While
noise exposure has been more commonly studied in relation to auditory outcomes, our
findings emphasize its broader psychosocial impact. The results align with studies in both
educational [16] and industrial settings [43], where subjective noise perception was linked
to irritation, fatigue, and stress-related outcomes. Stress vulnerability also emerged as
a robust predictor of burnout, reinforcing the hypothesis that dispositional factors sig-
nificantly influence how individuals respond to occupational stressors. As previously
suggested [44], individuals with higher vulnerability may lack adequate coping strategies,
making them more susceptible to emotional exhaustion and reduced psychological re-
silience in demanding work environments. This finding supports models of stress-burnout
relationships that integrate both environmental and personal dimensions [22]. An inter-
esting and theoretically grounded result concerns the inverse relationship between age
and stress vulnerability. Older workers reported significantly lower vulnerability, which
is consistent with the Strength and Vulnerability Integration (SAVI) model [45]. Accord-
ing to this framework, aging is associated with improved emotion regulation and more
adaptive coping, which may buffer against the effects of chronic stressors in the workplace.
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Gender differences in burnout were also observed, with women reporting significantly
higher levels of burnout than men. This finding echoes the previous literature attributing
higher burnout risk in women to increased emotional labor demands [46], work—family
role conflict [47], and systemic gender-based inequities in the workplace [48]. It is also
plausible that task assignment, support structures, and reporting patterns differ by gender,
especially in male-dominated industrial contexts. Further studies should consider a more
granular analysis of job roles, psychosocial hazards, and coping resources by gender. Taken
together, these findings support a biopsychosocial model of occupational burnout, where
both external stressors (e.g., noise exposure) and individual traits (e.g., stress vulnera-
bility) interact to shape mental health outcomes. Importantly, this study highlights the
relevance of subjective perception—how workers interpret and internalize environmental
demands—as a key factor in understanding burnout.

5. Conclusions

To our knowledge, this is the first study on the role of noise perception and vulnerabil-
ity to stress as predictors of burnout in an industrial environment. In these environments,
occupational health and safety professionals are typically more focused on preventing pro-
fessional hearing loss than on non-auditory effects, such as burnout. The assessment and
prevention of non-auditory disorders, which can occur at exposure levels much lower than
the recommended maximum levels for hearing loss prevention, represent a step forward
in relation to the classic assessment of noise exposure at the workplace, typically focused
on preventing hearing damage. The integration of occupational health psychologists in
multidisciplinary teams could provide a valuable contribution to designing interventions
against the detrimental psychological effects of noise exposure, namely, by focusing on
coping mechanisms and stress management skills. While our exploratory study provides
valuable insights that can guide future studies, it is essential to acknowledge some limi-
tations. First, the cross-sectional design limits causal inferences. Future research should
employ longitudinal designs to examine the temporal relations among these variables.
Second, this study employed the self-report method, which is vulnerable to participants’
reporting style, motivation, and social desirability. Third, our study focused on a specific
population of industrial workers and a relatively small sample. Replicating these findings
in other occupational settings would strengthen the generalizability of our results. Future
studies on noise exposure (including objective measurements or eventually scales validated
to quantify noise exposure) and other environmental factors, such as lightening, thermal
environment, indoor air quality, and other variables, such as job demands, job control, and
social support, could provide a more comprehensive understanding of burnout. In sum-
mary, this study highlights the importance of considering both environmental perceptions
and psychological traits in understanding burnout among industrial workers. Perceived
occupational noise and stress vulnerability emerged as significant predictors of burnout,
reinforcing the need for integrated workplace interventions. These should include not
only physical noise control measures, but also psychosocial support strategies tailored to
individual profiles.
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Appendix A
English translation of the Stress Vulnerability Scale (23QVS).

1. Iam a determined person when it comes to solving my problems
I'have difficulty relating to unfamiliar people

Sl

When I have problems that bother me, I can count on one or more friends who serve
as confidents

I usually have enough money to meet my personal needs

I worry easily about everyday setbacks

When I have a problem to solve, I usually find someone who can help me

I regularly give and receive affection

It is rare for me to be overwhelmed by unpleasant events that happen to me

0 0N

When faced with daily difficulties, I tend to complain more than make an effort to

solve them

10. I am the kind of person who gets easily upset

11. In most cases, the solutions to the important problems in my life do not depend on me

12. When I am criticized, I tend to feel guilty

13.  People only pay attention to me when they need something for their own benefit

14. I spend more time responding to other people’s demands than attending to my
own needs

15. I prefer to stay quiet rather than contradict someone, even when they are wrong

16. I getnervous and annoyed when I do not perform as well as I expected

17.  There are unpleasant aspects of myself that cause others to distance themselves

18. At the right moments, I find it difficult to express what I truly feel

19. Igetnervous and upset if I don’t get what I want immediately

20. Iam the kind of person who, due to my sense of humor, can laugh about unpleasant
events that happen to me

21. The money I have barely covers my essential expenses

22.  When faced with life’s problems, I am more likely to run away than to fight

23. Ifeel bad when I am not perfect in what I do

References

1.  Chaharaghran, E; Tabatabaei, S.; Rostamzadeh, S. The impact of noise exposure and work posture on job stress in a food company.
Work 2022, 73,1227-1234. [CrossRef] [PubMed]

2. Heinonen-Guzejev, M.; Whipp, A.M.; Wang, Z.; Ranjit, A.; Palviainen, T.; van Kamp, I.; Kaprio, J. Perceived Occupational Noise
Exposure and Depression in Young Finnish Adults. Int. J. Environ. Res. Public Health 2023, 20, 4850. [CrossRef] [PubMed]

3.  Lu Y;Zhang, Z; Yan, H.; Rui, B,; Liu, J. Effects of Occupational Hazards on Job Stress and Mental Health of Factory Workers and
Miners: A Propensity Score Analysis. BioMed Res. Int. 2020, 2020, 1754897. [CrossRef] [PubMed]

4. Aminian, O.; Saraie, M.; Ahadi, M.; Eftekhari, S. Association of the working environment noise with occupational stress in
industrial workers. J. Public Health 2023, 31, 979-984. [CrossRef]



Environments 2025, 12, 208 10 of 11

10.

11.

12.

13.

14.
15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

Babisch, W. The noise/stress concept, risk assessment and research needs. Noise Health 2002, 4, 1-11. Available online: http://
www.noiseandhealth.org/article.asp?issn=1463-1741;year=2002;volume=4;issue=16;spage=1;epage=11;aulast=Babisch (accessed
on 29 June 2023).

Basner, M.; Babisch, W.; Davis, A.; Brink, M.; Clark, C.; Janssen, S.; Stansfeld, S. Auditory and non-auditory effects of noise on
health. Lancet 2014, 383, 1325-1332. [CrossRef]

Miinzel, T.; Serensen, M.; Schmidyt, F.; Schmidt, E.; Steven, S.; Kroller-Schon, S.; Daiber, A. The Adverse Effects of Environmental
Noise Exposure on Oxidative Stress and Cardiovascular Risk. Antioxid. Redox Signal. 2018, 28, 873-908. [CrossRef]

Babisch, W. Cardiovascular effects of noise. Noise Health 2011, 13, 201-204. [CrossRef]

Luzzi, S.; Vasilyev, A.V. Auditory and non-auditory effects, monitoring and mapping of occupational exposure to noise.
Noise Mapp. 2022, 9, 146-156. [CrossRef]

Carvalhais, C.; Rodrigues, C.; Xavier, A.; Silva, M.V,; Santos, J. The impact of structural changes on sound pressure levels in a
neonatal intensive care unit. Arch. Acoust. 2021, 46, 435-442. [CrossRef]

Santos, J.; Carvalhais, C.; Xavier, A.; Silva, M.V. Assessment and characterization of sound pressure levels in Portuguese neonatal
intensive care units. Arch. Environ. Occup. Health 2018, 73, 121-127. [CrossRef] [PubMed]

Behzad Fouladi, D.; Nassiri, P, Mohammadreza Monazzam, E.; Farahani, S.; Hassanzadeh, G.; Hoseini, M. Industrial noise
exposure and salivary cortisol in blue collar industrial workers. Noise Health 2012, 14, 184-189. [CrossRef]

Dzhambov, A.; Tilov, B.; Makakova-Tilova, D.; DImitrova, D. Pathways and contingencies linking road traffic noise to annoyance,
noise sensitivity, and mental ill-health. Noise Health 2019, 21, 248-257. [CrossRef] [PubMed]

Kivimaki, M.; Kawachi, I. Work Stress as a Risk Factor for Cardiovascular Disease. Curr. Cardiol. Rep. 2015, 17, 74. [CrossRef]
Oenning, N.S.X.; Ziegelmann, PK.; Goulart, B.N.G.; Niedhammer, I. Occupational factors associated with major depressive
disorder: A Brazilian population-based study. J. Affect. Disord. 2018, 240, 48-56. [CrossRef]

Sjodin, F; Kjellberg, A.; Knutsson, A.; Landstrom, U.; Lindberg, L. Noise and stress effects on preschool personnel. Noise Health
2012, 14, 166-178. [CrossRef]

Tennant, C. Work-related stress and depressive disorders. J. Psychosom. Res. 2001, 51, 697-704. [CrossRef]

Monteiro, A.A.; Vaz-Serra, A. 2661—Psychometric properties of the Russian version of the stress vulnerability questionnaire—
23QVS (Serra, 2000), in a sample of 556 Russian-speaking immigrants in Portugal. Eur. Psychiatry 2013, 28, 1. [CrossRef]
Ingram, R.E.; Luxton, D.D. Vulnerability-stress models. In Development of Psychopathology: A Vulnerability-Stress Perspective; Sage
Publications, Inc.: Thousand Oaks, CA, USA, 2018. [CrossRef]

Orgambidez-Ramos, A.; Borrego-Alés, Y.; Ruiz-Frutos, C. Empowerment, vulnerabilidad al estrés y burnout en enfermeros
portugueses. Cienc. Saude Colet. 2018, 23, 259-266. [CrossRef]

James, K.A,; Stromin, ].I.; Steenkamp, N.; Combrinck, M.I. Understanding the relationships between physiological and psychoso-
cial stress, cortisol and cognition. Front. Endocrinol. 2023, 14, 1085950. [CrossRef]

Hahad, O.; Prochaska, J.H.; Daiber, A.; Muenzel, T. Environmental Noise-Induced Effects on Stress Hormones, Oxidative
Stress, and Vascular Dysfunction: Key Factors in the Relationship between Cerebrocardiovascular and Psychological Disorders.
Oxid. Med. Cell. Longev. 2019, 2019, 4623109. [CrossRef] [PubMed]

Goines, L.; Hagler, L. Noise pollution and public health: A critical review. Environ. Health Perspect. 2019, 127, 950-956. [CrossRef]
Kirkbride, ].B.; Anglin, D.M.; Colman, I.; Dykxhoorn, J.; Jones, P.B.; Patalay, P.; Pitman, A.; Soneson, E.; Steare, T.; Wright, T.; et al.
The social determinants of mental health and disorder: Evidence, prevention and recommendations. World Psychiatry
2024, 23, 58-90. [CrossRef] [PubMed]

Basner, M.; McGuire, S. WHO Environmental Noise Guidelines for the European Region: A systematic review on environmental
noise and effects on sleep. Int. ]. Environ. Res. Public Health 2018, 15, 519. [CrossRef]

Ising, H.; Kruppa, B. Health effects caused by noise: Evidence in the literature from the past 25 years. Noise Health 2003, 6, 5-13.
Available online: https:/ /journals.lww.com/nohe/fulltext/2004 /06220 /health_effects_caused_by_noise__evidence_in_the.3.
aspx (accessed on 29 June 2023).

Jafari, M.J.; Khosrowabadi, R.; Khodakarim, S.; Mohammadian, F. The Effect of Noise Exposure on Cognitive Performance and
Brain Activity Patterns. Open Access Maced |. Med. Sci. 2019, 7, 2924-2931. [CrossRef]

Hespanhol, A. Burnout e Stress ocupacional. Rev. Port. Picossomdtica 2005, 7, 153-162.

Maslach, C.; Leiter, M.P. Understanding the burnout experience: Recent research and its implications for psychiatry.
World Psychiatry 2016, 15, 103-111. [CrossRef]

Bakker, A.B.; Demerouti, E.; Sanz-Vergel, A.I. Burnout and Work Engagement: The JDR Approach. Annu. Rev. Organ. Psychol.
Organ. Behav. 2014, 1, 389-411. [CrossRef]

Gabriel, K.P.; Aguinis, H. How to prevent and combat employee burnout and create healthier workplaces during crises and
beyond. Bus. Horiz. 2022, 65, 183-192. [CrossRef]

Li, X.; Jiang, T.; Sun, J.; Shi, L.; Liu, J. The relationship between occupational stress, job burnout and quality of life among surgical
nurses in Xinjiang, China. BMC Nurs. 2021, 20, 181. [CrossRef] [PubMed]



Environments 2025, 12, 208 11 of 11

33.

34.

35.

36.
37.

38.

39.

40.
41.

42.
43.

44.
45.
46.

47.
48.

Abbasi, M.; Yazdanirad, S.; Habibi, P.; Arabi, S.; Fallah Madvari, R.; Mehri, A.; Poursadeghiyan, M.; Ebrahimi, M.H.; Ghaljahi, M.
Relationship among noise exposure, sensitivity, and noise annoyance with job satisfaction and job stress in a textile industry.
Noise Vib. Worldw. 2019, 50, 195-201. [CrossRef]

ISO/TS 15666:2021; Acoustics—Assessment of Noise Annoyance by Means of Social and Socio-Acoustic Surveys. International
Organization for Standardization: Geneva, Switzerland, 2021.

NP 4476 2008; Avaliagao da Incomodidade Devida ao Ruido por Meio de Inquéritos Sociais e Sécio-Actsticos. Instituto Portugués
da Qualidade: Lisboa, Portugal, 2008.

Vaz Serra, A. Construgdo de uma escala para avaliar a vulnerabilidade ao stress: A 23 QVS. Psiquiatr. Clin. 2000, 21, 279-308.
Shirom, A.; Melamed, S. A comparison of the construct validity of two burnout measures in two groups of professionals. Int. .
Stress Manag. 2006, 13, 176-200. [CrossRef]

Gomes, A.R. Medida de “Burnout” de Shirom-Melamed (MBSM); Relatério técnico nao publicado; Escola de Psicologia, Universidade
do Minho: Braga, Portugal, 2006. Available online: http://repositorium.sdum.uminho.pt/bitstream /1822 /87555/4 /2-MBSM-
SMBM-Medida%20Burnout-Burnout%20Measure-Shirom-Melamed.pdf (accessed on 14 January 2023).

Reisa, S.B.; Gomes, A.R.; Simaes, C. Stress e burnout em professores: Importancia dos processos de avaliagao cognitiva.
Psicol. Saiide Doengas 2018, 19, 208-221.

Rosseel, Y. Lavaan: An R package for structural equation modeling. J. Stat. Softw. 2012, 48, 1-36. [CrossRef]

Epskamp, S. SemPlot: Path Diagrams and Visual Analysis of Various SEM Packages” Output, Version 1.1.6. 2022. Available online:
https:/ /CRAN.R-project.org/package=semPlot (accessed on 19 June 2023).

Stansfeld, S.A.; Matheson, M.P. Noise pollution: Non-auditory effects on health. Br. Med. Bull. 2003, 68, 243-257. [CrossRef]
Madvari, R.F; Bidel, H.; Mehri, A.; Babaee, F.; Laal, F. Analysis of the relationships between noise exposure and stress/arousal
mood at different levels of workload. Sound Vib. 2024, 58, 119-131. [CrossRef]

Maslach, C.; Schaufeli, W.B.; Leiter, M.P. Job burnout. Annu. Rev. Psychol. 2001, 52, 397-422. [CrossRef]

Charles, S.T.; Carstensen, L.L. Social and emotional aging. Annu. Rev. Psychol. 2010, 61, 383-409. [CrossRef]

Grzywacz, J.G.; Marks, N.F. Reconceptualizing the work-family interface: An ecological perspective on the correlates of positive
and negative spillover between work and family. J. Occup. Health Psychol. 2000, 5, 111-126. [CrossRef] [PubMed]

Wharton, A.S. The sociology of emotional labor. Annu. Rev. Sociol. 2009, 35, 147-165. [CrossRef]

Berdahl, J.L.; Moore, C. Workplace harassment: Double jeopardy for minority women. J. Appl. Psychol. 2006, 91, 426-436.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and /or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.



