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ABSTRACT
Introduction: Opera singers are professionals whose voices 
are extremely heavily burdened, not only due to repertoire, 
but also due to the hourly workload of the voice and its unique 
use resulting from the specificity of the profession. Singers are 
required to fill very large concert halls with their singing and 
must deal with immediate feedback from the audience which 
is associated with a lot of stress. Stage fright, as a type of stress, 
is a phenomenon that takes place over a period of time and has 
a triple dimension: pre-concert stage fright during which the 
musician prepares for a performance, concert stage fright which 
involves a sense of a lack of control over the performance, and 
post-concert stage fright, i.e. retrospection of the work and the 
assessment of whether the quality of the performance met the 
expectations set by oneself and by others. Although certain per-
sonality traits are crucial for coping with stressful situations, 
they are not taken into account during the recruitment process 
for vocal studies or applications to work in the opera. Voice dis-
orders may cause problems and have negative economic conse-
quences for professional singers. 
The aim of this study was to determine the incidence of voice 
disorders among people working in professional opera theaters 
as singers with regard to their temperament and personality 
traits, and the influence of such disorders on the levels of stress 
in this professional group. 
Materials and methods: The study involved 225 singers, 
employed in 6 randomly chosen opera theaters in Poland: the 
Grand Theater of the National Opera in Warsaw, the Grand 
Theater in Poznań, Opera Nova in Bydgoszcz, the Grand 
Theater in Łódź, Wrocław, and the Castle Opera in Szczecin. The 
research instruments were: the Voice Handicap Index (VHI), 

the Neuroticism Ekstraversion Openness–Five Factor Inven-
tory (NEO-FFI), the Formal Characteristics of Behavior–Tem-
perament Inventory (FCB-TI), and the author’s questionnaire. 
Results: Voice disorders were found in 57.3% of respondents  
(n = 129; p ≤ 0.001). Significant relationships were observed 
between voice disorders and noise in the workplace (60.4%;  
p = 0.023). As well as this, the risk of infection in the workplace 
was an important contributor to voice disorders indicated by 
93% of the whole study group and 96.9% of participants with 
voice disorders (n = 129; p = 0.008). Singers with voice disorders 
suffered from chronic sinusitis [X2(1) = 5.407; p < 0.05] and bron-
chial asthma [X2(1) = 4.565; p < 0.05] significantly more often. 
Respondents with voice disorders were characterized by higher 
neuroticism i.e., the personality trait which increases suscepti-
bility to stress (n = 129; p = 0.012). 
Conclusions: 1. It seems reasonable to create interdisciplinary 
teams monitoring the process of a professional singers’ educa-
tion. 2. Neuroticism increased the susceptibility of professional 
singers to stress, and thus predisposed them to voice disorders. 
3. An increased risk of infection as well as noise in the workplace 
are significant external factors contributing to voice disorders in 
professional singers. 4. Higher emotional reactivity and persever-
ance may predispose to an increased incidence of voice disorders 
among singers. As such, there is a need for a psychologist in an 
interdisciplinary team dealing with these professionals, both 
during their education and work. 5. The coexistence of somatic 
diseases, associated with higher neuroticism translates into 
increased susceptibility to stress, and thus, a higher incidence 
of voice disorders. 
Keywords: voice disorders; emotional stress; employment; pro-
fessional singers; classical singing. 

INTRODUCTION 

In a broad sense, ‘a singer’ may denote a young vocal student, 
a musically uneducated (amateur) singer, a folk singer, or 
a famous opera singer. The differences between them include 
the expectations of the audience, preparation for the perfor-
mance, and the effects. Professional singers are seen as the elite 
among all professionals who use their voice to earn a living. 
Phyland et al. believe that singers could be considered ‘vocal 
athletes’ because they have to grasp the complex nature of 

phonation mechanisms, show physical endurance and agility, 
and be able to have an exceptional control of the vocal tract [1]. 
According to Kępińska-Welbel, stage fright is a phenomenon 
that has a triple dimension: pre-concert stage fright during 
which the musician prepares for a performance, concert stage 
fright which involves a sense of a lack of control over the per-
formance, and post-concert stage fright, i.e. retrospection of 
the work done and an assessment of whether the quality of 
the performance met the expectations set by oneself and by 
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others [2]. This theory shows that the singer is exposed to stress 
not only during the performance itself, but also before and 
after it. Although certain personality traits are crucial for cop-
ing with stressful situations, they are not taken into account 
during recruitment for vocal studies or applications to work 
in the opera [3, 4, 5, 6, 7, 8]. 

Among the professions that use voice as an occupational 
instrument, singers have been qualified by the experts of the 
Union of European Phoniatrics as a group of professionals who 
require a special quality of voice. Despite the fact that they are 
considered susceptible to voice disorders, this is not reflected 
in the literature. It is clear that education on voice physiology 
and vocal health could save singers from developing voice dis-
orders. As shown by Latham et al., there is still little data on the 
type and duration of vocal hygiene education during formal 
vocal studies [9]. Some people see the reasons for this as a lack 
of professionals in the field of voice hygiene and physiology, 
an insufficient number of hours devoted to this type of edu-
cation, as well as a lack of financial resources. In many cases, 
singing students see teachers as the 1st source of knowledge 
concerning voice physiology and hygiene, and doctors are only 
consulted when voice problems appear. Sielska-Badurek et al. 
confirms that there is a lack of research on the voice in pop 
music singing performance. In the group of 45 students ana-
lyzed in their study, as many as 20% of respondents started 
learning with singing nodules [10]. 

Currently, about 200 cases of occupational diseases are adju-
dicated annually in Poland, which constitutes 10% of all adju-
dicated occupational diseases [11], and the incidence of vocal 
organ disorders resulting from working conditions ranked 3rd 
in 2017, following pneumoconiosis and parasitic and infectious 
diseases. According to the literature, occupational diseases of 
the voice organs are mainly diagnosed in teachers. One of the 
main conclusions of the “Protect Your Voice” program carried 
out in the Wielkopolskie voivodeship in 2017 was that all pro-
fessionally active teachers need training on voice hygiene and 
emission [12, 13]. This study showed that care should not only be 
provided to people with voice disorders, but also to those who 
do not report these problems. A similar conclusion was reached 
by Ropero Rendón et al., who indicated that learning the cor-
rect method of emission allows to repair ‘damaged voices’ [14]. 

The aim of this study was to determine the incidence of 
voice disorders among people working in professional opera 
theaters with regard to their temperament and personality 
traits, and the influence of such disorders on the level of stress 
in this professional group. 

MATERIALS AND METHODS 

The inclusion criteria for the study included being between 
18–67 years old and participation on a voluntary basis. The 
study involved 225 singers, including 134 women (59.6%) and 
91 men (40.4%) from 6, randomly selected opera theaters in 
Poland: the Grand Theater of the National Opera in Warsaw, 
the Grand Theater in Poznań, Opera Nova in Bydgoszcz, the 

Grand Theater in Łódź, Wrocław Opera, and the Castle Opera in 
Szczecin. The research instruments were: the Voice Handicap 
Index (VHI), the Neuroticism Ekstraversion Openness–Five 
Factor Inventory (NEO-FFI), the Formal Characteristics of 
Behavior–Temperament Inventory (FCB-TI), and the author’s 
questionnaire. 

The VHI is a subjective self-administered questionnaire used 
to quantify the psychosocial effects of voice disorders. It allows 
to determine the severity of the voice problem as perceived 
by the patient. The questionnaire consists of 30 items evenly 
arranged in 3 domains: functional, emotional, and physical. 
The functional domain refers to the influence of voice disor-
ders on everyday social and professional activity, the emo-
tional domain concerns voice self-perception, and the physi-
cal domain is related to physical aspects of voice disorders. 
Respondents use a 5-point Likert scale (0 – never, 1 – almost 
never, 2 – sometimes, 3 – almost always, 4 – always) to rate 
the frequency with which they experience various negative 
situations related to their voice impairment. The overall VHI 
score may range 0–120. Voice disability was classified as mild 
(0–30), moderate (31–60), and severe (above 61). 

The NEO-FFI, developed by Costa and McCrea (1987) and 
adapted by Zawadzki et al. (1998), is a questionnaire used 
to diagnose personality traits included in the popular 5-fac-
tor model referred to as the Big Five [15]. This instrument con-
sists of 60 self-reporting statements rated on a 5-point scale 
(1 – I strongly disagree, 2 – I disagree, 3 – I have no opinion, 
4 – I agree, and 5 – I strongly agree). These items make up 5 
subscales measuring: neuroticism, extraversion, openness 
to experience, agreeableness, and conscientiousness (the Big 
Five). Based on the results, it is possible to describe the per-
sonality and adaptation capability of an individual to a pro-
fessional environment. 

The FCB-TI, developed by Zawadzki and Strelau in 1994 
and translated into many languages, is used to assess formal 
aspects of behavior, comprising energetic and temporal char-
acteristics. The questionnaire consists of 120 yes/no ques-
tions, divided into 6 subscales measuring traits such as: brisk-
ness, perseverance, sensory sensitivity, emotional reactivity, 
endurance, and activity. The theoretical basis for developing 
this research instrument was Strelau’s Regulatory Theory of 
Temperament [16]. 

The author’s questionnaire consists of 25 questions concern-
ing socio-demographic and economic data, as well as working 
conditions, voice workload, psychosomatic health, chronic 
diseases, and stressful situations at work. 

Statistical analysis was performed using IBM SPSS Statis-
tics (v. 25). The differences in the intensity of personality and 
temperament traits with regard to the singers’ health condi-
tion were verified by Student’s t-test which is used to compare 
2 independent groups. The differences were verified by the 
cross-tab method using the Pearson χ2 coefficient. Pairwise 
correlation using the Pearson correlation coefficient, the Mann–
Whitney U test, and the techniques of statistical description 
using the Shapiro–Wilk test were applied to assess whether 
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the variable distribution was close to normal. Statistical sig-
nificance was set at p ≤ 0.05. 

The Project was approved by the Bioethics Committee of the 
Pomeranian Medical University in Szczecin (KB-0012/02/16). 

Most respondents were aged between 48–57 (35.6%) and 
38–47 (35.1%) – Figure 1. The number of women in the study (n 
= 134; 59.6%) was higher than that of men (n = 91; 40.4%) – Fig-
ure 2. The number of years spent working in the industry was 
between 1–45 (19.43 ±10.96). Subjects with extensive profes-
sional experience were most prevalent – 65.8% of respondents 
had worked professionally as a singer for over 15 years, 11.6% –  
1–5 years, and 3 people worked less than 12 months (Fig. 3). 
Over half of the respondents reported voice disorders. It was 
especially important to investigate the working conditions and 
health behaviors that may have contributed to the develop-
ment of voice problems. The majority of respondents worked 
in a noisy environment (n = 225; 87.6%). There was a preva-
lence of voice disorders in this group (n = 129; 60.4%) – Table 1. 
The risk of infection among the singers was very common (n = 
225; 92.9%). Nearly 97% (n = 129) of them had developed voice 
disorders. Among respondents without voice disorders, the 
percentage of answers confirming the risk of infection in the 
workplace was similarly high (n = 96; 87.5%) – Table 2. More 
than half of respondents (n = 225; 57%) reported concomitant 
somatic diseases, including respiratory tract abnormalities 
(throat or larynx) – 7.1%; voice disorders were confirmed by 
a specialist (otolaryngologist or phoniatrist) in 38.7% of cases. 
Over a quarter (25.8%) of the singers had not consulted a doctor, 
and the symptoms subsided spontaneously. The most common 
concomitant somatic diseases were allergies (21%), gastro-pha-
ryngeal reflux (14%), and hypertension (15%) – Figure 4. Author 
of this study analyzed the coexistence of voice disorders and 
other health problems, as well as psychological factors (per-
sonality and temperament). The incidence of chronic sinusitis 
[X2(1) = 5.407; p < 0.05] and bronchial asthma [X2(1) = 4.565;  
p < 0.05] in singers with voice disorders was statistically sig-
nificantly higher than in those without (Tab. 3). Almost half of 
the respondents (n = 225; 47.6%) admitted that as well as work-
ing in the opera, they also performed other additional work 
using their voice as an occupational tool, and as many as 77.8% 
confirmed that whilst being an employee of the opera, they 
had experienced stressful situations outside of work, such as 
the loss of a loved one, serious illness, or financial difficulties. 

FIGURE   1. The age of the tested opera singers 

TABLE   1. Comparison of the incidence of voice disorders in singers with 
regard to working in noisy environments        

Work in 
noise

Voice disorders
Pearson’s χ2 test

yes (n = 129) no (n = 96)

n % n % χ2 df p

Yes (n = 197) 119 60.4 78 39.6
6.110 1 0.023

No (n = 28) 10 35.7 18 64.3

FIGURE   2. The age of the participants with regard to sex 

FIGURE   3. Histogram of the opera work experience distribution of the 
surveyed singers 

TABLE   2. Comparison of the incidence of voice disorders in singers with 
regard to the risk of infection in the workplace        

Risk of 
infection 

in the 
workplace

Voice disorders
Pearson’s χ2 test

yes (n = 129) no (n = 96)

n % n % χ2 df p

Yes (n = 209) 125 96.9 84 87.5
7.261 1 0.008

No (n = 16) 4   3.1 12 12.5
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The main variable explaining voice disorders was neuroti-
cism as a determinant of susceptibility to stress. Neuroticism 
was the least frequent trait in the sample – with a mean score 
of 20 raw points (5 sten) indicating an average emotional bal-
ance in the studied group (Tab. 4). The singers were primarily 
characterized by high conscientiousness (7 sten) and increased 
agreeableness (about 7 sten), as well as moderate extraver-
sion and openness to experience (6 sten). The main research 
hypothesis was that singers with voice disorders were char-
acterized by elevated neuroticism, regarded as the propensity 
to experience stress (Tab. 5). Neuroticism was the only per-
sonality trait in terms of which singers with voice disorders 
differed from singers without. 

In the same way, author of this study compared the intensity 
of temperamental traits between healthy singers and singers 
with voice disorders (Tab. 6). The singers differed in terms of 
3 out of 5 temperamental traits. Apart from lower endurance 

TABLE   3. Comparison of the incidence of voice disorders in singers with 
regard to co-existing somatic diseases

Somatic diseases Voice disorders Pearson’s χ2 test

yes (n = 129) no (n = 96) χ2 df p

Gastro pharyn- 
geal reflux 24 10 2.877 1 0.095

Allergies 31 16 1.806 1 0.190

Thyroid disease 12 10 0.077 1 0.823

Hormonal 
disorders 5 5 0.230 1 0.747

Hypertension 22 10 1.982 1 0.180

Hearing loss 6 2 1.058 1 0.472

Recurrent rhinitis 15 6 1.881 1 0.246

Chronic sinusitis 15 3 5.407 1 0.024

Chronic tonsillitis 12 3 3.375 1 0.103

Bronchial asthma 9 1 4.565 1 0.047

Other lung 
diseases 1 2 0.716 1 0.577

Neurological 
diseases 6 1 2.379 1 0.243

FIGURE   4. The percentage distribution of co-existing somatic diseases in 
the studied singers 

TABLE   4. Basic parameters of the distribution of personality traits in the 
studied singers 

Personality traits Min. Max. Mean SD
Normality 

of the 
distribution

Neuroticism 1 65 19.99 8.56 <0.001

Extraversion 6 44 28.88 6.02   0.090

Openness 
to experience 10 43 29.34 5.17   0.140

Agreeableness 16 47 30.76 5.66   0.764

Conscientiousness 10 48 33.77 6.29   0.004

TABLE   5. Comparison of the singers’ personality traits with regard to voice 
disorders 

Personality traits

Voice disorders
Student’s t-test

yes (n = 129) no (n = 96)

M SD M SD t df p

Neuroticism 21.23 8.60 18.32 8.28   2.545 223 0.012

Extraversion 28.96 6.15 28.77 5.88   0.234 223 0.815

Openness 
to experience 29.60 5.16 29.00 5.20   0.855 223 0.393

Agreeableness 30.99 5.57 30.46 5.78   0.689 223 0.491

Conscientiousness 33.74 6.41 33.82 6.17 –0.102 223 0.919

(p < 0.05), 2 temperamental traits were related to neuroticism 
and greater susceptibility to stress: emotional reactivity and 
perseverance. Singers with voice disorders were more emo-
tionally reactive (p = 0.001) and perseverative (0.002). Author 
of this study checked how personality and temperament are 
related to general health. For each participant, comorbidi-
ties were summed up and a pairwise correlation analysis was 
performed. The study sample included people suffering from 
up to 6 comorbidities (Tab. 7). As in the case of voice disor-
ders, the only personality trait related to general physical 
health was neuroticism, however this correlation was weak  
(rho = 0.153; p < 0.05). A similar observation was made in the 
context of temperamental traits – a higher number of somatic 
diseases was accompanied by a slightly higher emotional reac-
tivity and perseverance (p = 0.002), and by lower endurance  
(p = 0.001) and briskness (p < 0.03). All of the above features 
were significantly associated with neuroticism, wherein per-
sonal susceptibility to stress moderately correlated with emo-
tional reactivity (r = 0.558; p < 0.001), endurance (r = –0.420;  
p < 0.001), and perseverance (r = 0.302; p < 0.001). 

The comparison of the VHI results obtained by singers with 
and without voice disorders demonstrated differences in all 
3 VHI domains, with the biggest difference observed in the 
emotional domain (Tab. 8). The VHI results were also linked 
to personality traits (Tab. 9). Correlations were observed 
between the VHI results and neuroticism – all correlations 
were positive and weak (p < 0.001). Moreover, the functional 
domain negatively and weakly correlated with extraversion, 
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are diagnosed in teachers, which is about 200 cases annually. 
No similar data have been found in relation to the singing pro-
fession in the available literature. Perhaps this is due to the 
fact that the number of professional singers in Poland is less 
than the number of teachers, even if singers as well as actors 
working with their voices in all types of theaters are summed 
up together [11]. 

According to Gębska et al., voice disorders among singers are 
relatively rare, which is explained by the fact that they know 
the basics of proper voice emission. Some authors, however, 
hold a different opinion [18]. They believe that the problem 
is rather underestimated, and that such a low incidence of 
voice disorders among singers results from a lack of research 
on these issues. As such, they indicate the need for a deeper 
analysis of these issues [1, 19, 20, 21]. As many publications 
show, the causes of occupational voice disorders are increas-
ingly believed to be of psychosocial origin [22, 23, 24, 25, 26, 27]. 

In the available national and foreign literature, no data 
on the incidence of voice disorders among professional sing-
ers have been found. In this study, over 57% of respondents 
reported voice disorders, of whom nearly 63% were women. 
In author’s investigation, neither age nor sex had a statisti-
cally significant impact on the development of voice disorders. 
Based on their study of 292 men and women, Goy et al. made 
a similar observation about the age of the men they studied [28]. 
However, in studies by Kim et al. and Garcia Martins et al., 
which involved women and men working in various professions, 

TABLE   6. Comparison of the singers’ temperamental traits with regard 
to voice disorders

Temperamental 
traits

Voice disorders
Student’s t-test

yes (n = 129) no (n = 96)

M SD M SD t df p

Endurance 9.28 4.18 10.62 4.81 –2.222 223 0.027

Activity 8.72 4.38 8.02 4.20 –1.206 223 0.229

Sensory 
sensitivity 16.31 3.00 16.57 2.75 –0.673 223 0.502

Emotional 
reactivity 11.04 3.86 8.95 4.72 3.545 223 0.001

Briskness 15.57 3.51 15.53 4.07 0.068 223 0.946

Perseverance 13.67 3.82 11.96 4.08 3.229 223 0.001

TABLE   7. Correlation between personality and temperamental traits and 
the number of coexisting somatic diseases

Variable Trait
Pearson’s rank correlation

rho p

Personality 

neuroticism 0.153 0.022

extraversion –0.036 0.588

openness 
to experience 0.032 0.636

agreeableness –0.049 0.460

conscientiousness 0.001 0.995

Temperament 

endurance –0.161 0.015

activity 0.062 0.353

sensory sensitivity 0.003 0.967

emotional reactivity 0.220 0.001

briskness –0.144 0.030

perseverance 0.205 0.002

agreeableness, and conscientiousness. Agreeableness cor-
related with the emotional domain (rho = –0.202; p = 0.002) 
and the physical domain (rho = –0.135; p = 0.043). Additionally, 
author of this study observed that singers with slightly higher 
conscientiousness showed a statistically insignificant tendency 
to score lower in the emotional domain (rho = –0.125; p = 0.061). 

DISCUSSION 

Professional singers are regarded as the elite among all pro-
fessionals using their voice to earn a living. One might expect 
that the risk of voice disorders in this professional group is 
particularly high. However, this assumption is not reflected 
in the available data. According to the literature, diseases of 
the vocal organs among people whose work requires a great 
deal of vocal effort mainly affect teachers [17, 18]. As stated 
by Sinkiewicz et al., approx. 10% of all occupational diseases 

TABLE   8. Comparison of the singers’ Voice Handicap Index (VHI) results with 
regard to voice disorders

Voice disorders Mann–Whitney 
U testyes (n = 129) no (n = 96)

M SD M SD Z p

Functional VHI 4.66 4.10 3.61 3.66 –2.108 0.035

Emotional VHI 4.56 5.60 1.89 3.28 –4.344 <0.001

Physical VHI 5.52 5.38 3.39 4.31 –3.099 0.002

TABLE   9. Analysis of Spearman’s correlation between the VHI results and 
personality traits 
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rho 0.304 –0.193 –0.106 –0.276 –0.170

p <0.001 0.004 0.112 <0.001 0.011

Emotional VHI
rho 0.304 –0.108 –0.075 –0.202 –0.125

p <0.001 0.105 0.265 0.002 0.061

Physical VHI
rho 0.247 –0.012 0.065 –0.135 –0.013

p <0.001 0.862 0.329 0.043 0.843
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voice disorders were found to be related to the age and sex of 
respondents over 59 years old [29], and in a group aged from 1 
to over 60 years [30]. Other researchers confirm that long-term 
exposure to noise affects the quality of the respondents’ voices, 
as it forces them to increase their vocal effort. Some authors 
also emphasize the effect of the influence of noise on human 
behavior and psyche [31, 32]. In this study, over 88% of singers 
complained about working in noise, and over 60% of this group 
were people with voice disorders. This shows that noise was 
a subjective risk factor for voice disorders. The risk of respira-
tory tract infection in the workplace was another factor men-
tioned by the respondents as a significant contributor to the 
development of voice disorders. As many as 93% of respondents 
admitted to being at risk of respiratory tract infections, nearly 
70% of whom reported voice disorders. Also Ratajczak et al. 
and Markowska et al. noticed that singers were at increased 
risk of voice disorders and respiratory tract infections in the 
workplace, which was irrespective of their sex [26, 33]. 

In this research, the correlation between voice disorders 
and sex was not statistically significant, although women 
reported voice problems much more often. The available lit-
erature [18, 34] shows that a higher percentage of voice dis-
orders is observed in women, which is believed to be asso-
ciated with a lower level of hyaluronic acid in the mucosa of 
the vocal fold. 

With age, the likelihood of developing comorbidities that 
may contribute to voice disorders increases. The most com-
mon chronic diseases the respondents included: reflux disease, 
hormonal disorders of the thyroid gland, allergies and hyper-
tension. The relationship between comorbidities and voice 
disorders was investigated in Poland by Markowska et al. [33]. 
The incidence of diseases, such as allergy, reflux disease, and 
hypertension in this study was in line with the results reported 
by Markowska’s team. Author of this study noted that the most 
common diseases were allergy (21%), esophageal-pharyngeal 
reflux (14%), hypertension (15%), and thyroid disease (10%); 
57% of the study sample had voice disorders, and only 40% 
reported that their voice disorders were diagnosed by a spe-
cialist – an ENT specialist or a phoniatrist. This result may 
seem low considering that professional singers are in a high- 

-risk group for developing voice disorders [1] and suffer from 
vocal complications more often than people working with 
their voice in non-performing professions [20, 35, 36]. The 
reason for this may be the lack of adequate education dur-
ing vocal studies concerning the anatomy and physiology 
of the voice, and above all, vocal hygiene, optimization of 
voice usage, and guidelines for the early detection of voice 
pathologies [9]. The time between the onset of voice disor-
ders and a visit to a specialist may take 90 days [36] or even 
27 months [9]. Singers 1st contact teachers in the case of voice 
problems (even if they are graduates of music academies). 
Perhaps that is why singers decide to visit a specialist so late. 
Sielska-Badurek et al. indicates the need for an interdiscipli-
nary approach to the care of singers by creating a team of 
specialists. Such a team should include: the singer themselves, 
the singing teacher, pianist-tutor, phoniatrist, psychologist, 

speech therapist, dietitian, trainer of conscious movement 
and relaxation techniques, as well as doctors of other spe-
cialties [10]. Guss et al. included this idea in their notion of 
the ‘laryngology of the performing voice’ as a guideline for 
the appropriate care of this specific professional group [36]. 
According to the literature data, stress is one of the most seri-
ous risk factors for voice disorders [37, 38, 39, 40, 41, 42]. The 
research of classical singing students conducted by Achey 
et al. demonstrated that singers who experience high lev-
els of stress may be more prone to voice impairment than 
those with lower levels. The authors noted that the inability 
to reduce stress is more burdensome than improper voice 
hygiene habits, a reduction in the use of the voice and singing, 
an improper diet, or caffeine consumption [43].

The surveyed singers were also asked to self-evaluate their 
voice using the VHI. The results confirmed that those with 
voice disorders significantly differed from healthy individu-
als in all 3 subscales of voice disability. The biggest difference 
was observed for the emotional subscale. In the analysis of the 
correlation between the VHI results and personality traits, the 
most significant relationships were observed for neuroticism. 
Thus, it can be concluded that a worse assessment of vocal abil-
ity was associated with the personality factor predisposing 
to stress. Such a correlation has not been found in the avail-
able literature. 

Psychological predispositions are perceived as risk fac-
tors for voice disorders in people using their voice as a tool in 
their jobs and have been the subject of research in Poland. The 
main hypothesis in this study was that stress may be a risk 
factor for voice disorders in professional singers. This hypoth-
esis was verified by means of psychological tests measuring 
personality and temperamental traits. Neuroticism is linked 
to the development of voice disorders, such as vocal cord nod-
ules (also called singer’s nodules) and functional disorders [17], 
and is the main variable increasing susceptibility to stress, as 
has been confirmed by other authors [44, 45, 46]. Comparison 
of singers with and without voice disorders confirmed the 
hypothesis that neuroticism is a significant contributor to this 
health problem. Neuroticism was the only personality trait 
that differentiated these 2 groups, indicating that it increases 
susceptibility to stress, and thus may be a risk factor. 

An analysis of the temperamental traits of the studied sing-
ers with regard to their voice disorders was equally impor-
tant. The results confirmed the assumption that temperament, 
like personality, plays a significant role in the susceptibility 
to stress. Healthy respondents and those with voice disor-
ders differed in terms of 3 temperamental traits: endurance, 
emotional reactivity, and perseverance. These 3 features are 
associated with neuroticism and contribute to increased 
reactivity to stressful stimuli. Higher perseverance and emo-
tional reactivity in people with voice disorders may cause 
a stronger emotional reaction to events as they occur, as well 
as thinking back to past situations, especially those arousing 
negative emotions. When combined with lower resistance 
to external stimuli, such as time pressure, higher hourly load 
and working in inconvenient conditions, they may aggravate 
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subjectively perceived stress. Thus, the surveyed singers who 
reported voice disorders were not only people who reacted 
much more strongly to stressful stimuli but were also less 
resistant to their effects and more likely to remember adverse 
events. These temperamental traits were significantly asso-
ciated with neuroticism. 

As well as this, comorbidities in people with voice disorders 
were substantially related to neuroticism and temperamental 
traits which elevate susceptibility to stress. Higher emotional 
reactivity and perseveration, as well as lower endurance and 
briskness, make up the psychological image of singers who, 
despite a relatively stable mental structure, are predisposed 
to lower psychophysical resistance to voice diseases, and other 
somatic disorders [47, 48].

Finally, the participants of the study were asked a direct 
question about stressful situations in their work. The experi-
ence of stressful situations in non-professional life, such as the 
loss of a loved one, serious illness, or financial problems, were 
reported by as many as 77.8% of all respondents. 

Research on voice disorders among professional singers, 
and their relationship to personality traits is novel. Taking into 
account the possible practical aspect, it would be advisable 
to continue the research with the possibility of extending the 
methodology and the size of the study sample. It is also worth 
emphasizing that this research was only based on the subjec-
tive opinions of the respondents. Therefore, further research 
on these issues should involve research methods that would 
allow for an objective analysis of the assumed hypotheses. 

CONCLUSIONS 

1. Both during their studies and later in their careers, pro-
fessional singers battle against numerous external and internal 
factors that affect the quality of their voice. Therefore, it seems 
reasonable to create interdisciplinary teams monitoring the 
process of their education. 

2. Neuroticism increased the susceptibility of professional 
singers to stress, and thus predisposed them to voice disorders, 
while extraversion, agreeableness, and conscientiousness were 
positive personality traits that served as protective factors. 

3. Special attention should be paid to the working conditions 
of professional singers. Increased risk of infection and noise 
in the workplace are significant external factors contributing 
to voice disorders in professional singers. 

4. Higher emotional reactivity and perseverance may pre-
dispose to an increased incidence of voice disorders among 
singers. Hence, the need for a psychologist in an interdiscipli-
nary team dealing with these professionals, both during their 
education and work. 

5. The coexistence of somatic diseases, associated with 
higher neuroticism, translates into increased susceptibility 
to stress, and thus, a higher incidence of voice disorders. It 
is therefore necessary to undertake a phoniatric examina-
tion during periodic examinations in the workplace of pro-
fessional singers. 
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