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Abstract
Background: Teachers, as professional voice users, are at particular risk of voice disorders.
Among contributing factors, stress and psychological tension could play a role but epidemiological
data on this problem are scarce. The aim of this study was to evaluate prevalence and cofactors of
voice disorders among teachers in the French National Education system, with particular attention
paid to the association between voice complaint and psychological status.
Methods: The source data come from an epidemiological postal survey on physical and mental
health conducted in a sample of 20,099 adults (in activity or retired) selected at random from the
health plan records of the national education system. Overall response rate was 53%. Of the 10,288
respondents, 3,940 were teachers in activity currently giving classes to students. In the sample of
those with complete data (n = 3,646), variables associated with voice disorders were investigated
using logistic regression models. Studied variables referred to demographic characteristics, socioprofessional environment, psychological distress, mental health disorders (DSM-IV), and sick leave.
Results: One in two female teachers reported voice disorders (50.0%) compared to one in four
males (26.0%). Those who reported voice disorders presented higher level of psychological
distress. Sex- and age-adjusted odds ratios [95% confidence interval] were respectively 1.8 [1.5-2.2]
for major depressive episode, 1.7 [1.3-2.2] for general anxiety disorder, and 1.6 [1.2-2.2] for
phobia. A significant association between voice disorders and sick leave was also demonstrated (1.5
[1.3-1.7]).
Conclusion: Voice disorders were frequent among French teachers. Associations with psychiatric
disorders suggest that a situation may exist which is more complex than simple mechanical failure.
Further longitudinal research is needed to clarify the comorbidity between voice and psychological
disorders.

Background
Voice disorders cover a wide range of troubles which
could be related to various aetiologies, including organic

lesion of vocal folds (acquired or congenital), deficient
control of breathing, deficient control of laryngeal articulation, as well as psychological difficulties. As highlighted
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in a recent review of the literature [1], teachers — with
others professional voice users such as auctioneers [2],
individuals in telesales [3] and aerobics instructors [4,5]
— are at particular risk of developing voice disorders.
To determine the significance of these troubles among
teachers, several investigators have evaluated data from
either patient populations being investigated for voice
problems, or from general populations of workers including teachers. In a study by Fritzell [6], individuals in the
teaching profession were shown to represent the leading
group of patients affected (16.3% of consultations).
Female, nursery class and music teachers appeared to be
particularly affected. Overall, teachers were shown to be
more susceptible to suffer from aphonia, oedema, polyps
and nodules than the other professionals. Consistent with
theses results, Roy et al. [7] found that teachers had almost
twice as many voice disorders at the time of the questionnaire (11.0% vs. 6.2%), and twice as many during their
past history (57.7% vs. 28.8%) than the adults in the
remaining general population. For their part, Smith et al.
[8] showed that teachers had a 3.5-fold higher odds ratio
of developing vocal symptoms (OR = 3.5; 95%CI [2.35.4]) than non-teachers.
On the whole, findings concerning cofactors of voice
problems are inconclusive. Among them, psychological
factors have attracted some attention [9,10]. In teachers
particularly, stress and psychological tension could play
an important role [11,12], but data on this particular relationship are scattered.
Besides computing descriptive figures to understand the
full extent of the voice problem in teachers at the national
level, we aimed at adding to the emerging literature on the
association between voice disorders and psychological
status. In accordance with available preliminary results
relating voice complaints to psychological distress and/or
psychopathology diagnoses, we hypothesized that teachers who reported voice disorders were more susceptible
than the others to suffer from psychiatric disorders such as
anxiety or depression. To test our working hypothesis, we
took advantage of data on a large sample of policyholders
of the health care insurance company of the National Education system. Among many other factors, this epidemiological study asked a number of questions on voice
disorders, as well as on mental health.

Methods
Study population
The study population comprised nationally insured members (compulsory regimes) of the "Mutuelle Générale de
l'Education Nationale" (MGEN), a health care insurance
company which manages social security reimbursements
of everyone working or who had worked in France within
the public education system. 45% of these insured mem-
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bers were retired; concerning profession, 65% were teachers and the remaining 35% were non-teaching staff
members in charge of general discipline, researchers,
librarians or employees/managers in public services. In
January 2005, 20,099 of the MGEN insured members,
aged 18 years or over, were selected at random from the
MGEN health plan records (sample in the 100th on the
basis of the internal number of the affiliated MGEN members, unique and individual). Selected individuals
received a questionnaire by post accompanied by a letter
explaining that the survey was facultative and that anonymity was ensured through the use of identifying numbers. Between January and June 2005, three mail shots
were sent, the two latter to non-respondents specifically.
As required by the observational research regulation in
France, this study was approved by both the national
authorities responsible for protecting privacy and personal data: the "Comité Consultatif sur le Traitement de
l'Information en matière de Recherche dans le domaine
de la Santé" (CCTIRS) and the "Commission Nationale de
l'Informatique et des Libertés" (CNIL). Since the objective
of this study was to describe voice disorders in teachers,
we only analysed data of respondents who declared to be
actually giving classes to students (we notably excluded
retired teachers).
Variables of interest
Two questions were included on voice disorders in the
section of the questionnaire dedicated to general health.
The first concerned the type of problem experienced:
"Couldn't you ever have one of the following symptoms?
Hoarse voice/frog in the throat/sore throat/loss of voice",
with the following possible responses each time:
"always", "often", "rarely", "never". The other question
concerned history of vocal training. Both questions are
available in additional file 1.

For each of the four types of voice symptom considered, a
dichotomous variable was constructed on the basis of at
least one response among "always"/"often". A fifth variable, named "voice disorders" was coded dichotomously
on the basis of at least one voice symptom variable equalling one. Teacher was defined as suffering from voice disorders or not according to this synthetic information.
Mental health problems were defined using the standardised diagnostic questionnaire "Composite International
Diagnostic Interview Short Form" [13] in its self-administered form (CIDI-SF). This questionnaire also allowed the
construction of diagnostic algorithms according to DSMIV (Diagnostic and Statistical manual of Mental disorders)
[14] and ICD-10 (International Classification of Disorders)
[15] criteria for major depression episode, general anxiety
disorder, phobias, as well as post-traumatic stress disorder.
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The questionnaire also included the SF-36 (Rand 36-Item
Short Form Health Survey) in its entirety [16], from which
the MH (5-item Mental Health) scale was used to estimate
the level of psychological distress perceived by respondents: the lower the score, the higher the level of psychological distress.
Concerning absence from work, questions were asked
about the frequency, duration and reasons for sick leave
(long or short duration). A variable named "sick leave"
was coded dichotomously as "at least one absence from
work during the previous year" vs. "no absence from
work".
Statistical analysis
Data were analyzed using Stata SE 9 software. The level of
significance was set at 5%.

First, the analysis sample was described according to sex,
age and grade level taught. Then, prevalence of each type
of voice disorders was computed by sex. Tetrachoric correlation coefficients were also used to evaluate the strength
of the relationship between the different types of voice
disorders. Tetrachoric correlation provides a measure of
agreement between two binary variables in estimating
what the Pearson correlation would be if binary ratings
were made on a continuous scale. Indeed, each complaint
involving a specific type of voice disorders, although
viewed as discrete here, might still be considered as a continuous gradation of varying levels of symptom intensity
(i.e. as a latent trait).
The Chi2 test was used to compare the prevalence of voice
disorders according to the different group of subjects: var-

iables of interest included sex (male, female), age (18-25,
26-35, 36-45, 46-55, 56-65), grade level taught (unique
class nursery/elementary, nursery, elementary, intermediate, regular secondary, vocational secondary, post-secondary, special education), school subject (music/arts,
physical activity/dance, other subjects), smoking status
(regular smoker, occasional smoker, non/past smoker)
and length of time spent in the teaching profession (≤ 5
years service, > 5 years).
To study associations between voice disorders and mental
health, the Wilcoxon-Mann-Whitney test was first used to
compare level of psychological distress in teachers with or
without voice disorders, with respect to gender. Then,
multivariate logistic regression models were carried out to
calculate sex- and age-adjusted odds ratios between voice
disorders (the outcome of interest) and each 1-year psychopathology diagnosis: major depressive episode, general anxiety disorder, phobia, and post-traumatic
disorder. The sex-and age-adjusted association between
voice disorders and sick leave was also investigated
through a logistic regression model.

Results
The global response rate of the survey was 53%. Of the
10,288 respondents, 3,940 reported to be currently giving
classes to students. Specific response rate for these active
teachers was estimated to be around 55%, since their
expected number among 20,099 was 7,185 (65% of the
55% selected individuals still in activity). This report only
presents the data for those 3,646 teachers who provided
complete data on voice disorders and grade level taught.
Table 1 describes the analysis sample according to sex, age
and grade level taught.

Table 1: Distribution of participants by sex, age and type of establishment

Male
(N = 1,264)

Female
(N = 2,382)

Frequency (% males)

Frequency (% females)

Age at the survey
18-25
26-35
36-45
46-55
56-65

22 (1.7)
253 (20.0)
302 (23.9)
427 (33.8)
260 (20.6)

76 (3.2)
512 (21.5)
709 (29.8)
766 (32.2)
319 (13.4)

Teaching levels
Unique class Nursery/Elementary
Nursery
Elementary
Intermediate
Regular Secondary
Vocational Secondary
Post-secondary
Special Education

10 (0.8)
21 (1.7)
228 (18.1)
280 (22.1)
259 (20.5)
132 (10.4)
235 (18.6)
99 (7.8)

32 (1.3)
417 (17.5)
663 (27.8)
538 (22.6)
299 (12.6)
143 (6.0)
175 (7.4)
115 (4.8)
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Table 2 shows the prevalence by sex of each type of voice
disorders considered in the auto-questionnaire: the most
frequent symptoms reported by the two sexes were sore
throat, followed by frog in the throat for men and hoarseness of voice for women. Loss of voice was the least frequent problem reported by both men and women.
When considering voice disorders as a whole, 50.0% of
female teachers reported to suffer always or often from at
least one type of voice symptom, as compared to 26.0% of
males. This difference was strongly significant with a pvalue to the Chi2 test less than 0.01.
A number of active teachers underwent vocal training
(13.5%). Those who complained of voice disorders were
more likely than those who did not to have ever followed
a formation to learn how to pose the voice (16.0% vs.
11.7%, Chi2 test: p < 0.01). Similarly, and in accordance
with their higher susceptibility to suffer from voice disorders, women were more likely than men to have undergone vocal training (15.6% vs. 9.7%, Chi2 test: p < 0.01).
Table 3 shows the tetrachoric correlation coefficients
obtained between the different types of voice symptoms.
On the whole these coefficients were strong (from 0.48 to
0.85). The highest correlations were observed between
hoarse voice and loss of voice in both men and women.
Figure 1 shows the prevalence by sex of the different types
of voice symptoms as a function of age. When voice disorders were considered as a whole, a significant non-linear
effect was observed across age groups, with both male and
female teachers aged 26-35 years being more susceptible
to suffer from voice disorders than younger or older teachers (both tests in men and women specific to the 26-35
years class from logistic regression models with voice disorders as outcome: p < 0.01).
There were no statistically significant differences in prevalence of voice disorders between grade levels, despite of a

trend towards higher prevalence of voice disorders among
teachers of nursery classes than among teachers of other
classes. No significant association was found between
voice disorders and school subject, or with smoking status. Concerning length of time spent in the teaching profession, women at the start of their careers (≤ 5 years in the
profession) more often reported voice disorders than
those who had spent longer in the teaching profession
(56.2% vs. 49.6%, Chi2 test: p = 0.03).
When using the MH score of SF-36 as an indicator of mental health status, teachers who did not report voice disorders showed lower level of psychological distress than
those who did (median MH scores: 68 vs. 60 in women
and 72 vs. 68 in men, both Wilcoxon-Mann-Whitney
tests: p < 0.01).
Table 4 shows the sex- and age-adjusted OR [95%CI] linking voice disorders to various 1-year psychopathology
diagnoses and to sick leave. Results showed a rather strong
association between voice disorders and major depressive
episode (1.8 [1.5-2.2]), general anxiety disorder (1.7 [1.32.2]), and phobia (1.6 [1.2-2.2]), and a weaker association with post-traumatic stress disorder (1.5 [1.0-2.5]).
Voice disorders and sick leave were also significantly
linked (1.5 [1.3-1.7]). When all psychopathologies were
considered simultaneously in a full logistic regression
model, associations remained significant only for major
depressive episode (1.6 [1.3-2.0]) and general anxiety disorder (1.4 [1.0-1.8]).

Discussion
This study, carried out on a large sample of active French
teachers, provides some descriptive data on the prevalence
of voice disorders in this profession. This condition,
which is currently poorly documented in France, merits
further investigation. Indeed, our study demonstrated that
voice disorders are common among teachers, with one in
two female teachers and one in four males complaining of
them.

Table 2: Prevalence of voice symptoms by sex

Male
(N = 1,264)

Female
(N = 2,382)

N (%)

N (%)

127 (10.1)
154 (12.2)
213 (16.9)
40 (3.2)
329 (26.0)

576 (24.2)
537 (22.5)
777 (32.6)
336 (14.1)
1,190 (50.0)

Prevalence comparison
across sex: p-value*

Type of disorder
Hoarse voice
Frog in the throat
Sore throat
Loss of voice
Voice disorders - any type

< 0.01
< 0.01
< 0.01
< 0.01
< 0.01

* Chi2 test
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Table 3: Tetrachoric correlation coefficients between the different types of voice disorders

Type of disorder

Hoarse voice

Frog in the throat

Sore throat

Loss of voice

Hoarse voice
Frog in the throat
Sore throat
Loss of voice

1
0.78
0.67
0.69

0.65
1
0.67
0.85

0.54
0.65
1
0.72

0.48
0.70
0.54
1

Tetrachoric correlation coefficients computed in males are disposed in italics in the lower left of the table, those computed in females are disposed
in the upper right.

Hoarse voice

Male

Frog in the throat

Sore throat

Loss of voice

30

25

Prevalence

20

15

10

5

0

18

5
-2

26

5
-3

36

5
-4

46

5
-5

56

5
-6

Age

Hoarse voice

Female

Frog in the throat

Sore throat

Loss of voice

50
45
40

Prevalence

35
30
25
20
15
10
5
0

18

5
-2

26

5
-3

36

5
-4

46

5
-5

56

5
-6

Age

Figure 1 of the different types of voice disorders by age
Prevalence
Prevalence of the different types of voice disorders by age.

Page 5 of 8
(page number not for citation purposes)

BMC Public Health 2009, 9:370

http://www.biomedcentral.com/1471-2458/9/370

Table 4: Characterisation of teachers complaining of voice disorders according to mental health and sick leave status

Voice disorders:

No complaint
(%)

Complaint
(%)

Simple model*
OR [95%CI]
p-value

Full model*
OR [95%CI]
p-value

Major depressive episode**
Generalized anxiety disorder**
Phobia**
Post traumatic stress disorder**

10.4
5.6
3.4
1.6

19.0
9.8
5.9
2.8

1.8 [1.5-2.2]
1.7 [1.3-2.2]
1.6 [1.2-2.2]
1.5 [1.0-2.5]

< 0.01
< 0.01
< 0.01
0.07

1.6 [1.3-2.0]
1.4 [1.0-1.8]
1.3 [0.9-1.9]
1.2 [0.7-2.0]

< 0.01
0.04
0.16
0.47

Sick leave

33.4

46.6

1.5 [1.3-1.7]

< 0.01

—

—

*Logistic regression models were systematically adjusted on sex and age. Simple model: each variable was considered separately; Full model: all
mental health diagnoses were introduced simultaneously
**Diagnosis (DSM-IV) referred to the previous one-year

The finding that females were more susceptible to suffer
from voice disorders has been consistently reported in
previous studies and has certainly to be ascribed to physiological reasons [17,18].
Although it is difficult to establish the prevalence of voice
disorders in the general population, Ramig and Verdolini
[19] estimated that between 3% and 9% in the United
States complained of voice disorders at one time or
another. In teachers more specifically, prevalence figures
found in our study were higher than those described in
other similar studies, ranging from 12% to 26% depending on the sample and the method used [8,20-23]. All of
these studies assessed voice disorders in smaller groups of
teachers than in ours, and they used various self-administered questionnaires. Of these studies, only one [23] proposed the temporal concept for the prevalence of voice
disorders. In this study, 16% of teachers reported having
voice disorders at the time of the study, 20% reported having had problems during the previous academic year and
19% reported having had problems during the course of
their teaching career. Since then, De Jong et al. [24] demonstrated in a group of 1,878 Dutch teachers that more
than half of them reported voice problems during their
career and about one fifth had a history of sick leave due
to voice problems. The authors also reported than more
than 12% of the teachers had experienced voice problems
during their training and this group reported significantly
more voice complaints and sick leave due to voice problems in their career than the colleagues without voice
problems during the training.
We were not able to demonstrate a significant difference
in voice complaints according to grade level or school
subject taught. Yet, voice disorders in relation to the subjects taught have been investigated by a number of
authors. In particular, Thibeault et al. [25] concluded that
the subject taught could be an important contributing factor to voice disorders, with teachers of chemical sciences,
of music and singing, and of drama being at particular
risk.

We have found that women at the start of their career were
more susceptible to suffer from voice disorders than those
who have been in the job for longer. This result, surprising
at first glance given the generally accepted idea of a vocal
performance decreasing with age, is in fact consistent with
available literature: in a sample of 1,875 teachers of primary and secondary education, Kooijman and al. [26]
observed a significant decrease of voice complaints during
the career. Similarly, Simberg et al. [27] demonstrated that
novice teachers were more subject to vocal symptoms.
These authors reported that 34% of novice teachers (n =
226) complained of two (or more) vocal symptoms from
the first month of teaching. After one year of teaching, this
figure stabilised at 20%. This decreasing prevalence of
symptoms may be attributed to coping strategies or a
greater tolerance of the vocal problem, but also especially
to more teaching experience, which may bring to decrease
the need to speak laughter.
In France, voice disorders have not been clearly identified
as a professional disease, but they have started to be taken
into account during teachers' training. In addition of public health motivations, our study provides economic arguments to prevention requirements in showing a strong
association between the presence of at least one voice disorder and the report of at least one absence from work
during the previous year. In accordance with this fact,
Titze et al. [28] noted that 20% of American teachers monitored for voice disorders reported missing between 1 day
and 1 week per year of employment because of their vocal
state. In the United States as well, Smith et al. [8] reported
that more than 20% of teachers (none in the control
group) who complained of voice disorders said that they
had taken time off work because of this problem. Likewise, for a population of more than 3 millions teachers in
the United States, the prevalence of teachers absent for 1
day per year because of voice disorders is estimated to be
18.3%. As a comparison, Russel et al. [23] estimated that
37.8% of teachers were absent for at least 1 day during the
previous year because of voice disorders, whereas Urrutikoetxea et al. [29] reported that 17% of teachers were
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absent from work at one time or another because of their
voice. Given the fact that teachers represent a non-negligible portion of the whole working population (2.7% in
France), available data united to point out the important
financial implications of voice disorders as an important
cause of sick-leave.
One interesting feature of the present study is that it highlighted comorbidity between voice disorders and commune mental health troubles, such as major depressive
episode and general anxiety disorder. In a previous study,
Mirza et al. [10] showed that it is difficult to know which
problem is the consequence of the other. They reported
that the prevalence of major mental health problems
(evaluated using the BSI; Brief Symptom Inventory) varied
from 7.1-63.6% depending on the type of voice disorder;
however their study population was limited to only 47
patients. In another study, White et al. [9] observed using
the GHQ (General Health Questionnaire) that women with
dysphonia presented higher level of psychological distress
than the control population; however, once again, there
was a low number of subject (51 cases vs. 42 controls). In
the present study, we analysed data from a much larger
group using recognised, validated psychiatric diagnostic
tools. Although strongly statistically significant, the difference in psychological distress level between those who
complained of voice disorders and those who did not
remains rather slight, as a 4-point difference in the MHscore corresponds to a single substitution between two
contiguous modalities in the response of one or the other
item among the five of the MH-questionnaire. However,
the robust association between voice disorders and diagnoses of main mental health disorders such as major
depressive episode and general anxiety disorder definitely
supports that voice disorders may occur in a more complex context than simple mechanical failure. As a consequence, special attention has to be paid to teachers with
voice complaints. Potential coexistent psychopathologies
have to be recognized to avoid misdiagnosis, but also
treatment delay.
There are few national publications concerning voice disorders either in the area of ENT or phoniatrics, or in the
fields of occupational health, public health, or preventative medicine. In that context, our results are important to
allow better management and prevention among teachers
confronted with these problems. However, some points
remain problematic, notably the definition of voice disorders, as well as the identification of risk factors, or situations favouring their occurrence. The non-optimal
response rate of the present study is another limitation,
with possibility of bias in prevalence estimates. Data on
voice disorders were not available from non-responders,
raising the concern that persons with voice disorders were
either over- or under-represented in the sample. The study
sample shows similar distributions according to sex and
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grade level taught to those observed at the national level
of teachers within the public education system (2005 statistics provided by the National Education Ministry), but
younger teachers (less than 30 years old) were slightly
under-represented. Given the fact that 26-35 years old
teachers were shown to be more likely to complain of
voice, prevalence may be underestimated.
When analysing associations between voice and psychological disorders, we have not taken into account possible
other confounding factors than sex and age, the objective
being a preliminary description of the vocal-psychological
comorbidity among this large sample of teachers. As
cross-sectional data does not allow causes and consequences to be distinguished, longitudinal research is
needed to identify determining factors of voice disorders.
A follow-up questionnaire in the present sample of teachers is planned for 2010, and the data collected will be of
interest in that context. In particular, longitudinal analysis
will enable evaluating the potential impact of certain
measures aimed at preventing voice disorders in teachers.
Currently, few studies have tried to evaluate the effectiveness of vocal education programs, particularly in the long
term. Bovo et al. [30] studied effectiveness of a course on
voice care in a group of primary school female teachers
through clinical and instrumental evaluation. At 3
months evaluation, participants demonstrated amelioration in the global dysphonia rates, supporting the interest
of voice care programs for both future teachers and for
those already practicing. In our cross-sectional data, association between voice disorders and vocal training history
can not be interpreted in terms of causality. Nonetheless,
our results have implications in public health: our findings on comorbidity between voice and mental health disorders support recommendation for awareness and
assessment of psychological distress in teachers complaining of difficulties involving vocal skills.

Conclusion
Voice disorders are frequent among teachers, in particular
in women and in teachers at the start of their careers. Such
high prevalence of voice complaints advocate for vocal
education programs for both student teachers and active
teachers.
The association of voice disorders with mental health
troubles confirms that a situation may exist which is more
complex than simple mechanical failure. Our finding warrants further interdisciplinary research, as a more complete understanding of otolaryngologic and psychiatric
interactions is crucial for the efficient management of
these conditions.
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