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Risk factors and prevalence of voice disorders in
different occupational groups — a review of literature

Wystepowanie zaburzen glosu w réznych grupach zawodowych

— przeglad pismiennictwa

JoannAa Morawska, Ewa NieBuDEk-Bogusz

Audiology and Phoniatrics Department Nofer Institute of Occupational Medicine

Z roku na rok na $wiecie wzrasta liczba oséb zawodowo postu-
gujacych sie gtosem. VWraz z pojawianiem sie nowych zawodéw
wymagajacych ponadprzecietnej sprawnosci narzadu gtosu,
coraz wiecej grup zawodowych wymaga objecia ich opieka
i profilaktyka zawodowych zaburzen gtosu. W pracy dokonano
przegladu pismiennictwa dotyczacego wystepowania zawodo-
wych zaburzen gtosu w poszczegdlnych grupach zawodowych,
opisano najwazniejsze czynniki ryzyka i scharakteryzowano
specyfike pracy gtosem w wybranych zawodach. Autorki zwra-
caja szczegdlng uwage na koniecznos$¢ prowadzenia w Polsce
badan na innych niz nauczyciele grupach oséb zawodowo
postugujacych sie gtosem, gdyz takie badania do tej pory nie
byty prowadzone.

Stowa kluczowe: zawodowe zaburzenia gtosu, wystepowanie
zaburzen gtosu, czynniki ryzyka, gtos zawodowy

In today’s world there is a growing number of occupational voice
users. With the emergence of new professions which require
above-average efficiency of the vocal organ, there is a need to
provide prophylaxis and care for these professional groups.
The paper presents review of literature on the prevalence of
voice disorders in particular professions, summarizes the main
risk factors of occupational voice disorders and describes the
character of work in vocally demanding professions. The authors
underline the need to conduct studies on occupational voice
groups, other than teachers, because such studies have not yet
be conducted
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Background

In modern society there is an increasing demand
for communication in many professions and the
importance of the voice as an occupational tool
in a number of occupations is unambiguous. It is
estimated that around one third of the workers in
the industrialized societies use voice as the principal
tool at work [1, 2-5]. In the United States this
accounts for nearly one-quarter of the workforce [6]
and about one-third in other industrialized societies
[2, 7]. Given that the service sector continues to grow
and society is becoming increasingly dependent on
verbal communication, it is estimated that these
figures will grow [1].

Occupational voice

The term occupational voice refers to those
occupations where voice is an essential tool. The
people in these occupations often suffer from voice
symptoms to varying extents [6, 8-10]. Casper
[11] underlines that the term occupational voice is
attributed to “those professions in which voice is
paramount to the performance of the job itself”.
According to the INRS (the Institut National de
Recherché et de Securite) professions most exposed
to vocal risk include teachers, telemarketers,
salespersons and nurses [12].

There is no clear-cut distinction between the
terms ‘professional voice and ‘occupational voice’
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and they have often been used interchangeably.
However, the first one primarily refers to singers
and actors, while the latter includes all employment
categories in which a clear, dependable, adequately
strong or pleasant voice is a prerequisite [11].
Moreover, recent publications tend to employ the
term occupational voice when dealing with safety
and health in the workplace and professional voice
when referring to specific personal conditions [13].

Vocally demanding professions

There are many activities and professions that
require excessive use of the voice. The most common
professional voice user groups are teachers, ministers,
salesmen, telemarketers, actors, singers, radio/
TV announcers and attorneys. Their livelihoods
depend partially or wholly on the ability to produce
voice [14, 15]. Although vocal sophistication, voice
quality, and vocal load may vary, professional voice
users are all dependent on vocal endurance [16].

A job can be classified with regard to its voicing
task or vocal load. Vocal load is the amount of voice
work needed in a given job — for instance teaching
a lesson, giving a lecture, performing in an acting
role, singing a role [17]. As proposed by Titze [6],
regarding vocal load, jobs can be classified into
four groups (Table I). The first group are elite vocal
performers — professional singers and actors who
depend on a consistent, special or appealing voice
quality as a primary tool of their trade. Sometimes
members of this group are referred to as vocal
athletes because of the superior quality, pitch range
and loudness that they are capable of achieving.
The second group, the largest one, spoken voice
professions are professional voice users such as
lecturers, teachers, barristers, members of clergy,
and call center operators. The voice constitutes
an integral part of the roles of these professions.
They frequently require substantial vocal stamina
over prolonged periods. Additionally, they often
have to make themselves heard by large groups of
listeners. If their voice is impaired even at a low
level, it means that the job cannot be performed
adequately. Jobs with only some tasks in voice,
or non-vocal professionals — group three, include
professions such as physicians, lawyers or business
executives. Representatives of this group would still
be able to perform their jobs if affected by slight to
moderate voice disorder, however, severe dysphonia
would prevent them from carrying out their roles
successfully. Finally, in group four, non-vocal non
professionals, there are jobs with no task in voice
and they are mainly clerical or administrative
professions. In this case a voice disorder would be
unlikely to prevent the workers from fulfilling their

professional commitments adequately. However,
in the age of communication, there seems to be
fewer and fewer jobs which do not require verbal
communication.

Table I. Job classification with regard to voice load (modified from
Titze [6])

Vocal load Classification

Professions

group  Vocal performer Singers, actors
llgroup  “Spoken voice” Teachers, lecturers, sales repre-
profession sentatives, clergy, coaches and
trainers, call center workers,
barristers
[llgroup Job withsome  Doctors, business executives,
tasks in voice lawyers
IV group  Job with no tasks Administrative workers, clerks

in voice

Because of the fact that professional voice users
are now employed in a wide range of disciplines,
vocal demands vary greatly between the professions.

Teachers, the most frequently studied group of
voice professionals [18-20] need not solely a resilient
voice, but also a unique communicative competence
to attract students and maintain their attention
[13]. The greatest vocal demand is placed on those
teachers who lecture or discipline children in
monologue fashion for 5-7 hours a day, often getting
louder and more emphatic as the day wears on
[21]. All teachers, however, need a functional voice
in order to be effective in establishing classroom
control and in developing effective working
relationships with students [18].

In case of salespeople effective voice, being the
first impression given by these professionals to
their clients, is crucial for success in sales. Ticket
and travel agents spend large portions of their day
speaking with clients, both face-to-face and over the
telephone.

Receptionists and public relations specialists are
the up-front faces and voices for their organizations
and businesses. They are responsible for greeting
people and serving as the interfaces with the media
and the general public. Journalists and politicians
work in professions which require en expressive and
dynamic discourse [22].

The clergy represent a unique group of voice
users who are required to perform at a professional
level. What makes this group of professional voice
users particularly interesting is the fact that cultural
norms create great diversity regarding the style of
delivery and typical venues [23].

Psychologists, counselors and speech-language
therapists constitute a group of occupational voice
users for whom one-on-one oral communication is
a primary part of the workload [6].
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In certain jobs, for instance call centre employers,
voice is not just the tool for communication
transmission, it is directly related to the working
ability and efficiency of the single most sought
after attribute sourced by employers in this industry
— effective verbal communication and interaction
[24]. Call center agents do not only exchange vocal
information with phone-based customers, but
simultaneously process requested data on a visual
display unit. Nevertheless, it is their voice that is the
most important instrument to deliver service, as they
rely entirely on their voice, without the benefits of
body language and written communication skills.
Moreover, it is hard to find another occupation where
the entire working shift requires the articulation of
almost the same vocal patterns in such a repetitive
and uninterrupted way [25].

Aerobic instructors are required to give verbal
instructions to their clients in noisy environment,
like loud background music exceeding 100 dB, at the
same time as performing often strenuous exercises,
which makes control of breathing and airflow
movement more difficult [26].

Radio broadcasters, who primarily use their
voices to communicate with the listeners, are
generally employed for commercial or public
networks based on the criteria that ensure they
are socially accessible and marketable to their
target listeners. Because they utilize only verbal
communication when interacting with their
audiences and competing in the radio marketplace,
radio performers’ occupational attractiveness is
increased by the use of a “good” voice, that is
a voice that meets their individual needs in terms
of stamina, power, intelligibility, and the ability to
convey specific moods and attitudes or be perceived
positively by listeners [27-29]. It is essential to stress
that each of the jobs mentioned demands peak
performance to ensure longevity [13].

Based on mode of voice usage voice professionals
can be additionally classified into two major
subgroups — primarily non-speaking voice
professionals (NSVP) and primarily speaking voice
professionals (SVP) [15]. The first group consists
chiefly of singers, further divided depending on
the type of singing. The subgroup of primarily
speaking voice professionals includes the rest of
voice professionals. This classification is presented
in Figure 1.

Etiopathogenesis

Vocal disorders may be characterized as abnormal
production or absence of vocal quality, pitch,
loudness, and resonance according to a person’s

Voice Professionals

SVP
Primarily Speaking
Voice Professionals

NSVP
Primarily Non - Speaking
Voice Professionals

Teachers,

lecturers, sales Singers:
people, call center Classical
operators, clergy, Western

receptionists, Jazz
lawyers, television Country

and radio Pop
broadcasters Others

Fig. 1. The classification of Primarily Speaking Voice
Professionals and Primarily Non-Speaking Voice
Professionals

age or sex. They arise from a series of risk behaviors
and biological mechanisms, from straining or
injuring the vocal folds by excessive talking, throat
clearing, coughing, screaming, yelling, inhaling
irritants, smoking [30]. Additionally, stressful
situations such as dealing with complaints, fear
of losing one’s job, or strained relationships with
colleagues can all add strain on voice production,
making the voice problem worse. Oftentimes voice
disorders are caused by a combination of both
personal and external occupational factors. Main
risk factors associated with occupational disorders
can be divided into two broad categories: ergonomic
(environmental) and extra-occupational (individual)
risk factors (Table II).

The primary risk factors for voice disorders
in occupational voice users include the need for
prolonged voice use and factors in the working
environment that can affect the voice production
[2, 31-35]. The main workplace-related contributing
factors are background noise, poor room acoustics,
and poor indoor air quality [36]. Amplified and

Table II. Main risk factors associated with occupational voice
disorders

Ergonomic (environmental) Extra-occupational (individual)
risk factors risk factors

Vocal loading
Work-related stress
Poor working posture
Air quality, dryness, dust
Background noise

Poor room acoustics

Incorrect voice technique
Extra-occupational vocal activities
Corexisting disorders
(inflammatory diseases of
respiratory ways, allergies,
hormonal disorders, reflux etc.)
Personality/anxiety disorders
Lifestyle habits (smoking, caffeine,
alcohol intake)
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prolonged vocal intensity as well as competing
with ambient noise are considered vocal loading
activities. Female speakers tend to be more prone
to vocal overload in such conditions [37, 38]. Such
activity triggers increase of voice intensity and
increase of fundamental frequency, which in turn
result in hyperfunctional phonation [39].

Stress, psychological tension and other
psychological factors may also play a role in voice
problems among professional voice users. Sometimes
these individuals enter a vicious circle in which
psychological factors exacerbate voice pathology,
and poor voice quality affects the psychological
well-being in a negative way [40, 41].

Limited knowledge of the principles of voice care
and a lack of training in effective use of the speaking
voice and voice projection are thought to contribute
to the problem of occupational voice disorders
[18, 42]. Although singing and acting professions
often receive training in voice care and preservation,
the vast majority of professional voice users, such as
teachers, are unaware of how to maintain or improve
on their voice which is their greatest professional
asset and communication tool. The literature on
the subject demonstrates that one of the main
factors contributing to the high prevalence of voice
disorders is the lack of voice training, in case of

teachers especially during teaching training courses
(43, 44].

Prevalence of occupational voice disorders

In the last two decades the definition of voice
disorders as occupational diseases for those who
work in professions that place high demands
on vocal performance has become an important
issue [2, 5, 31, 45]. The characterization of what
defines a voice problem if difficult. What may
be an acceptable voice to one individual, may be
a significant handicap to another [46]. However,
from an occupational point of view a voice disorder
exists if the individual’s voice does not meet the
occupational criteria and demands [5]. We talk
about an occupational voice disorder, sometimes
also referred to as work-related voice disorder
(WRVD) [47] in case of laryngeal pathology which
results from excessive vocal loading on a work post.

In the area of human voice, professional voice
users have gained special interest not only because
they use their voice in their work but also because
of the physical, emotional and professional burden
that a chronic dysphonia places on the individual
[48]. Individuals who require the use of their voice
as part of their occupations are at highest risk for
developing voice problems [26, 49]. Given that voice

is a key tool for professional voice users, its disorders
may result in significant communication handicap
for those affected [8]. Occupational voice disorders
are a multifold problem, involving social, economic
and public health aspects. It should be underlined
that this problem is of particular importance in
Poland, because occupational voice disorder is both
a medical and a legal term. If there is a certified case
of an occupational voice disorder, it entitles the
patient to a single financial compensation or even
a pension, if partial or complete work disability
is confirmed. Occupational voice disorders have
been included in the list of occupational diseases
according to the legal regulations in Poland since
1974 [50].

Occupational voice health is becoming more
important as more people rely on their voices for
work. A number of studies have identified certain
occupational groups at increased risk of developing
voice disorders [44, 26, 51].

The most commonly studied group of professional
voice users are teachers [19, 20, 52, 53]. This is
understandable, because they occupy a privileged
position in society, playing an important role in
human development and the educational process
[54]. As numerous studies suggest, they constitute
the largest professional group depending on voice
[10, 32, 54-59] and are characterized by a high
occurrence of voice disorders due to the occupation’s
intense vocal demands and unfavourable work
environment, such as poor acoustics in classroom
and noise in and outside the classroom, chalk use,
presence of curtains, carpet, or air conditioning
[60, 61]. They often use their voice with high
intensity, for a long time and without suitable
breaks [3]. Furthermore, in the teaching profession
both the endurance of voice and its quality in
speech-communication situations are both of great
importance. The prevalence of voice disorders
in teachers is much higher than in the general
population. This is reflected in the large literature
base and number of sessions at voice conferences.
A number of prevalence studies have focused solely
on the teaching profession [3, 18, 33, 55, 58-74]

Table III presents major publications on the
prevalence of voice disorders in teachers, published
in the years 1997-2016.

However, since the area of professional voice
has grown with regard to our understanding of
the specifics of the professional voice user [13],
there has been growing interest in researching
other particular professional groups. Only in the
last decade a number of distinct voice professions
have received increased attention from researchers
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Table Ill. Major publications on the prevalence of voice disorders in teachers

Author

Publication

Methodology

Results

Smith etal.,
USA

Russel et al.,
Australia

Thibeault et
al., USA

Roy etal.,
USA

De Jong
etal., the
Netherlands

Sliwinska-
Kowalska
etal., Poland

Munier C
& Kinsell R,
Ireland

Angelillo et
al., Italy

Nerriére et
al., France

De Alvear et
al., Spain

Da Costa et
al., USA

Behlau et al.,
Brazil

Van Houtte
etal., Bel-
gium

Ledo et
al., New
Zealand

Hamid et al.,
Egypt

Seifpanahi et
al.,, Iran
Trinite B.,

Latvia

Devadas et
al., India

Frequency and effects of teachers’
voice problems. | Voice, 1997

Prevalence of voice problems in
teachers. | Voice, 1998

Occupational risk factors associ-
ated with voice disorders among
teachers. Ann Epidemiol, 2004

Prevalence of voice disorders in
teachers and the general popu-
lation. ] Speech Lang Hear Res,
2004

Epidemiology of voice problems
in Dutch teachers. Folia Phoniatr
Logop, 2006

The prevalence and risk factors
for occupational voice disorders
in teachers. Folia Phoniatr Logop,
2006

The prevalence and impact of
voice problems in primary school
teachers. Occup Med (Lond),
2008

Prevalence of occupational voice
disorders in teachers. | Prev Med
Hyg, 2009

Voice disorders and mental health
in teachers: a cross-sectional
nationwide study. BMC Public
Health, 2009

An interdisciplinary approach
to teachers’ voice disorders and
psychosocial working conditions.
Folia Phoniatr Logop, 2010

Voice disorders in primary school
teachers and barriers to care.
] Voice, 2012

Epidemiology of voice disorders
in teachers and nonteachers in
Brazil: prevalence and adverse
effects. | Voice 2012

Voice disorders in teachers: oc-
cupational risk factors and psy-
cho-emotional factors. Logoped
Phoniatr Vocol, 2012

Voice problems in New Zealand
Teachers: A National Survey.
] Voice 2014

Dysphonia in teachers: is it only
a matter of voice misuse? Egypt
] Otolaryngol, 2014

Prevalence of Voice Disorders
and Associated Risk factors in
teachers and Nonteachers in Iran.
] Voice, 2015

Epidemiology of Voice Disorders
in Latvian teachers. ] Voice, 2016

Prevalence and Risk Factors of
Voice problems Among Primary
School Teachers in India. | Voice,
2016

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires
and phoniatric
examination

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Questionnaires

Teachers were more likely to report having a voice problemin com-
parison to individuals employed in other occupations (15% vs. 6%).

16% of the teachers reported voice problems on the day of the
survey, 20% reported problems during the current teaching year,
and 19% reported problems at some point during their career.

Out of 1243 surveyed teachers 58% reported voice disorders at
a certain point of their career.

1243 teachers and 1288 non-teachers were surveyed. The preva-
lence of current voice problems was greater in teachers compared
to non-teachers (11.0% vs 6.2%). The prevalence of voice disorders
during their lifetime was greater for teachers (57.7% vs 28.8%).

1878 Teachers and 239 controls were surveyed. Over 50% of the
teachers reported voice problems during their career.

1/5 had a history of absence from work due to voice problems.
Over 20% teachers sought medical help or had been treated for
voice problems.

425 female full time teachers and 83 female non-teachers were
examined. Overall lifetime vocal symptoms were reported by 69%
teachers and 36 % of non-teachers.

550 primary school teachers were surveyed with the response rate
of 55%. 27% of the teachers suffered from a voice problem, 53%
reported an “intermittent” voice problem, while only 20% reported
no voice problem.

504 teachers and 402 controls were surveyed. The prevalence of
current voice problems greater in teachers than in non-teachers
(8.7% vs 2.9%). Similarly, the prevalence of voice disorders during
their lifetime was greater in teachers (51.4% vs 25.9%)

3646 teachers in activity were surveyed. 50% of female teachers
and 26% male teachers reported voice disorders

282 kindergarten and elementary teachers were surveyed. 62.7%
of the subjects were experiencing occupational voice disorders.

237 primary school teachers were surveyed. 22% reported hoarse-
ness at the moment of interview. 58% reported having been hoarse
at one point. 23% missed work because of voice problems.

1651 teachers and 1614 nonteachers were surveyed. 11.6% of
teachers and 7.5% nonteachers reported a current voice disorder.
63% teachers and 35.8% nonteachers reported having a voice
problem at some point during their lifetime.

994 teachers and 290 controls were surveyed. The prevalence of

voice problems was greater in teachers than in controls (51.2%
vs 27.4%).

1879 primary and secondary school teachers were surveyed. Preva-
lence of self-reported vocal problems in teachers was 33.2% during
their teaching career, 24.7% over the teaching year, and 13.2% on
the day of the survey.

250 primary school teachers were surveyed. The prevalence of
dysphonia in the sample under study was 23.2%.

104 teachers and 41 non-teachers were surveyed. 54.6% of teach-
ers reported having experienced vocal problems during their work
in comparison to 21.1% of nonteachers.

522 teachers were surveyed. 66% of the teachers experienced
voice problems. 82% of teachers first faced voice problems in their
professional career.

Out of 1082 teachers who participated in the study, 188 teachers

reported voice problems. This accounts for a prevalence rate of
17.4%
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Table IV. Major publications on the prevalence of voice problems in different occupational groups

Results

Author Publication Study Group
- profession
Hocevar- Prevalence and risk factors for Priests
Boltezarl.,  voice problems in priests. Wien
Slovenia Klin Wochenschr. 2009
Rechenberg  Impact of call center work in Telemarket-
etal, Brazil  subjective voice symptoms and ers
complaints - an analytic study. ] Soc
Bras Fonoaudiol, 2011
Piwowarczyk Vocal Symptoms, Voice Activity, Call center
etal., Brazil  and Participation Profile of Call operators
Center Operators. | Voice, 2011
Devadas U& The prevalence and impact of Call center
Rajashekhar  voice problems in call center operators,
B, India operators. | Laryngol Voice, 2013  India
Rumbach AF, Vocal problems of group fitness Group
Australia instructors: diagnosis, treatment, Fitness
perceived and experienced at- Instructors
titudes and expectations of the
industry. ] Voice 2013
Buckley KL, Occupational Vocal Health of Elite  Football
Australia Sports Coaches: An Exploratory Coaches
Pilot Study of Football Coaches.
] Voice 2015
Johns-Fiedler The prevalence of voice disorders Emergency

H & van in 911 emergency telecommunica- 911 dispatch-
Mersbergen  tors. ] Voice 2015 ers
M, USA
Penteado et  Voice, stress, work and quality of Soccer
al., Brazil life of soccer coaches and physical Coaches
trainers. Codas, 2015 and Physical
Trainers
Gunasekaran Voice Needs and Voice Demands Newsreaders
etal,India  of Professional Newsreaders in
Southern India. ] Voice 2016
Fellman D & Prevalence and Risk Factors for Soccer
Simberg S, Voice Problems Among Soccer Coaches
Finland Coaches. | Voice, 2017

A total of 340 Catholic priests were surveyed. 85.6% of them
reported having voice problems during their career, 15.9 % expe-
rienced frequent voice problems.

Research conducted on a study group of 124 telemarketers and
a control group of 109 administrative workers. Prevalence of
vocal symptoms in 33% of telemarketers in comparison to 21%
in control group.

The mean number of current symptoms (6.8) was greater in the
surveyed operators (n=157) than data for the general population
(1.7).

1093 call center workers were surveyed. Prevalence of vocal
complaints reported by 59% of call center operators.

Out of 38 fitness instructors 78.95% men and 70.91% women
reported acute and chronic voice symptoms.

From 12 surveyed football coaches 25% reported a voice problem
during the “current season.” and 33% during their careers.

76.4% of the surveyed 911 Dispatchers (n=79) reported one or
more voice symptoms.

Data analyzed on 13 physical trainers 13 coaches confirmed voice
complaints and lack of preparation for voice care.

19% of the surveyed 47 professional newsreaders (n=47) reported
a voice problem and identified a number of voice symptoms.

Of all the participants (n=108), 28.4% reported two or more
(out of 6) frequently occurring vocal symptoms.

and a number of studies have been conducted
(Table 1V) to address the particular groups with
a view of assessing the prevalence and impact of
voice problems within them. The above mentioned
groups included call center operators [48-50], soccer
coaches [51-53], fitness instructors [54, 55], physical
trainers [52], elite sports coaches, radio performers,
professional newsreaders [56], 911 emergency
telecommunicators [57], priests [23, 58].

Implications

The findings of the present review show that
professional voice users are a heterogenous group
and effective and healthy voice is a primary need for
many professions. The awareness of voice disorders
as work-related diseases has increased over the last
decades and voice disorders have been accepted as
occupational disorders in some European countries,
including Poland [5]. However, so far research in

Poland has concentrated mainly on teachers. Given
the extent of voice problems among other vocally-
demanding professions documented in literature
on the subject, it is important to raise awareness of
voice use and vocal problems among the remaining
professions.

Voice problems experienced by professional
voice users may lead to problems for the employee
as well as for the employer. The consequences are
vocal, professional, and socio-economic. Employees
may exhibit reduced productivity, decreased work
quality, and restriction of daily activities and
social function, with subsequent reduction in
quality of life. All of these may in turn increase
stress levels, resulting in deteriorated quality of
life. Employers may see increases in absenteeism
and employer turnover, as well as raised costs for
substitute workers, medical treatment and workers’
compensation claims [59-61].
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Occupational voice problems may threaten

working ability as well as occupational health and
safety of workers [24]. Laryngeal injuries caused
by high vocal loading can lead to absence at work
or cancelled performances, lost income, prolonged
rehabilitation periods, and in extreme cases, change
of profession or early retirement [59]. Therefore,
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