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Introduction

Voice users can be classified
according to their vocal demands
during professional tasks. The
classification of Kaufman and
Isaacson1 distinguishes between
four different groups of voice
users: the elite vocal performers,
the professional voice users,
the non-vocal professionals and
the non-vocal non-professionals.
Teachers make up an important

and large group of professional
voice users, in which even
moderate  vocal difficulties could
hamper adequate job per formance.1

The prevalence of occupational
voice disorders in teachers varies
from 11%2 to 80%,3 depending on
the definition of voice disorders,
the method of research and the
type of teacher studied. Compared
to the prevalence of voice dis -
orders in the general population
(0.65%4 to 15%5), teachers in

nursery , primary and secondary
schools are at risk. 

Table 1 summarises recent
studies of the prevalence of voice
disorders in teachers in general.
Several authors have focused on
the specific voice characteristics
of teachers in nursery, primary or
secondary education. Table 2
shows the relevant voice measure-
ments from those studies. 
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Table 1

Literature review of the prevalence of voice problems in teachers

Authors Methods Subjects Type voice disorder % subjects

De Medeiros et al.6 – questionnaire (self applied) 2103 elementary education day-
time teachers from 83 schools

absent dysphonia
possible dysphonia
probable dysphonia

33%
52%
15%

Preciado-López et
al.7

– questionnaire
– vocal function examination
– videolaryngostroboscopy

905 teachers voice disorders
vocal overstrain
nodular lesions
hyperfunctional dysphonia

57%
18%
14%
8%

de Jong et al.8 – questionnaire – 1878 teachers of primary (PE)
and secondary (SE)  education

– control group
– 156 controls without vocal

load (Con)
– 83 controls with vocal load

(Con VL)

voice complaints
– point prevalence

PE
SE
Con
Con VL

– career prevalence
PE
SE
Con
Con VL

17,4%
17,8%
6,5%
10,6%

54,8%
59,2%
19,1%
32,3%

Roy et al.2 – questionnaire by telephone – 1243 teachers in kinder-
gartens, primary and secondary
education

– control group 1288 non-teach-
ers

– point prevalence teachers

– point prevalence controls

– career prevalence teachers
– career prevalence controls

11%

6%

58%
29%

Sala et al.9 – questionnaire
– ENT examination

– 262 kindergarten teachers
– control group 108 nurses

– voice disorders in teachers
– voice disorders in nurses

29%
7%

Smith et al.10 – questionnaire – 242 teachers in primary and
secondary education

– control group of 178 other
employees

– vocal problems in teachers

– vocal problems in the con-
trol group

15%

6%

Russell et al.11 – questionnaire 877 teachers in public schools – point prevalence of voice
problems in
male teachers
female teachers

– career prevalence in
male teachers
female teachers

12%
18%

13%
22%

Gotaas & Starr3 – questionnaire 520 teachers in primary and
secondary  education

– vocal fatigue (regular) 80%

Sapir et al.12 – interview 237 (93% kindergarten teachers,
7% primary education teachers

multiple symptoms of vocal
fatigue

50%

Urrutikoetxea et
al.13

– E.N.T. examination
– videolaryngostroboscopy
– questionnaire

810 female teachers in primary
and secondary education

vocal problems related to an
organic pathology

21%
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The impact of the teaching
activities in this group on the
voice profile has also been studied
by several authors.17,20,22,23 They
found significant increases in fun-
damental frequency (Fo)17,20,22,23

and intensity (SPL),17,22,23 and a sig-
nificant decrease in the perturba-
tion parameters of jitter and shim-
mer.17,20,23 These changes may
reflect increased activity in the
voice production muscles with
higher muscle tonus and hyper-
functional voice production.17

Other authors attribute these
acoustic changes to an adequate
adaptation to vocal loading.22

University teachers have to
deal with risk factors similar to
those faced by school teachers.
They can also be categorised in
the group of professional voice
users because a large part of their
activities comprises teaching or
lecturing. An injury to the vocal
folds would have a negative
impact on their ability to work.
To the best of our knowledge,
there are no publications available
about the vocal quality or vocal per -
formance of university teachers. 

In this pilot study, the vocal
quality of 29 teachers at a
 university was studied at two test
moments (before and after a
 lecture with a mean length of
90 minutes) by means of percep-
tual, aerodynamic and acoustic
parameters, vocal performance,
and the Dysphonia Severity Index
(DSI).24 The DSI is a weighted
combination of the following set
of voice measurements: highest
fundamental frequency, lowest
intensity, maximum phonation time
and jitter. It is an objective and
quantitative correlate of the per-
ceived vocal quality. The authors
hope this report can present an ini-
tial picture of the voice profile of
university teachers and encourage

researchers to conduct further
studies of this population. 

Materials and methods

Subjects

All university teachers (n = 66)
teaching in March 2006 at the
 faculty of Medicine and Health
Sciences and the Faculty of
Pharmaceutical Sciences of the
Ghent University were contacted
by e-mail. In the end, 30 subjects
(9 women and 21 men) partici -
pated in this study. One male
teacher was excluded because of a
severe vocal pathology not related
to teaching. The mean age of the
subject group was 47 years (range
29-62 years, SD: 10) and their
mean number of teaching years
was 14 (range 4-37 years, SD: 10).
The mean number of teaching
hours a day was one and a half
(range 60-190 minutes, SD 42).
All teachers gave lectures at the
university on a regular basis. The
mean number of hours of teaching
a week was 6.7 (range 240-
720 min, SD: 150). All subjects
(n = 29) had normal hearing sensi-
tivity (with hearing thresholds of
less than 20 dB in the poorer ear). 

Voice assessment

Subjective (auditory perceptual
evaluation and self-reported sub-
jective voice complaints) as well
as objective (aerodynamic, vocal
performance, acoustic and DSI24

measurements) assessment tech-
niques were used to determine the
voice profile of the university
teachers. The same voice assess-
ment was performed before (pre-
lecture testing) and immediately
after the lecture (post-lecture
testing ). Before the lecture the
teachers filled in the Voice
Handicap Index25 (VHI). All

measurements were performed in
a sound-proofed room at the
Ghent University Hospital in
Belgium. At the time of the first
measurement none of the teachers
had already given an academic
lecture. The mean duration of the
lecture was one and a half hours
(range 60-190 minutes, SD: 22).
All the teachers used ex cathedra
teaching as the teaching method.
In this type of teaching the cumu-
lative speech time is the same
as the duration of the lecture. All
the lectures were given in the
lecture  halls of the faculty of
Medicine and Health Sciences and
the Faculty of Pharmaceutical
Sciences of the Ghent University.
All the teachers used a micro-
phone during the lecture. The
mean surface area of the lecture
halls was 187m2 with a mean
capacity of 208 seats placed on a
sloping floor. The mean number
of students present was 116
(range: 30-200, SD 47).

Subjective voice assessment

The Hirano26 GRBAS scale was
used for the perceptual rating of
the voice. This is the most widely
used scale for perceptual evalua-
tion proposed by the Japan
Society of Logopaedics and
Phoniatrics. The GRBAS scale
consists of five well-defined
parameters: G (overall grade of
hoarseness), R (roughness), B
(breathiness), A (asthenic), S
(strained quality) of the voice. A
four-point grading scale (0 = nor-
mal, 1 = slight, 2 = moderate, 3 =
severe) was used for each parame-
ter. A sixth parameter - I27 - for
instability of the voice was added
to the GRBAS scale. Voice sam-
ples of connected speech during
reading were audio recorded
(Sony DAT 55ES and Maxell DAT



Vocal quality in university teachers 105

DM 120 cassette) for further
analysis. Two voice therapists
rated the voice samples independ-
ently (E.D., A.V.B.) and compared
their ratings afterwards. The con-
cordance value for the two voice
therapists was 95.4%. When they
disagreed (4.6%) the voice sam-
ples were reviewed until a consen-
sus was reached. Given clinical
experience, self-reported vocal
complaints of the teachers were
collected before and after the lec-
ture.28 The Voice Handicap Index25

was used to measure subject per-
ceptions of the psychosocial
impact of their vocal problems.
The VHI is a useful instrument for
quantifying the biopsychosocial
impact of a voice disorder.29 The
voice handicap index is a self-
administered questionnaire that
consists of 30 questions or state-
ments. The subject has to respond
according to the appropriateness
of each item (0 = never, 1 =
almost never, 2 = sometimes, 3 =
almost always, 4 = always). The
VHI score varies between 0 and
120, with the latter representing
the maximum perceived disability
due to voice difficulties. The VHI
has been shown to have high test-
retest reliability and construct
validity and is statically robust.
The present study used the Dutch
version30 of the VHI developed by
the Belgian Study Group on Voice

Disorders.31 A short questionnaire
was used to describe the amount
of vocal abuse in university
teachers  (Table 3). 

Objective voice assessment

The objective voice assessment
includes the determination of
aerodynamic, vocal performance
and acoustic parameters and DSI
measurements.

For the aerodynamic measure-
ments, the maximal phonation
time (MPT), the vital capacity
(VC) and the phonation quotient
(PQ) were determined. For the
maximal phonation time, the
patients were asked to sustain the
vowel /a:/ at their habitual pitch
and loudness after maximum
inspiration. The length of the
sustained  phonation was measured
with a chronometer. A dry
 spirometer was used to determine
the vital capacity. In both meas-
urements the subjects received
verbal encouragement from the
experimenters (E.D., A.V.B.). The
best value from three attempts was
retained for further description
and used for calculating the
phonation quotient. The voice
range assessment (vocal per -
formance), and the highest and
lowest fundamental frequency and
intensity were measured with the
Voice Range Profile from the CSL
(Kay Computerised Speech Lab

Model 4300, Software version 4).
The procedure described by
Heylen et al.19 was used. The sub-
jects were instructed to inhale in a
comfortable way and produce the
vocal /a/ for at least 2 s using, in
succession, their habitual pitch
and loudness, minimum pitch
(Flow), minimum intensity (Ilow),
maximum pitch (Fhigh) and
maximum  intensity (Ihigh). For
acoustic measurements the fre-
quency perturbation parameter of
jitter and the amplitude perturba-
tion parameter of shimmer were
determined with the Multi Dimen -
sional Voice Program (MDVP),
from Kay (Compu terised Speech
Lab Model 4300. Software ver-
sion 4). The subjects were
instructed to produce the vocal /a:/
using a comfortable pitch and
intensity. A mid-vowel segment
of 3 seconds registered with a
sampling rate of 50 000 Hz was
used. The Dysphonia Severity
Index24 (DSI) is a multi-parameter
approach constructed as 0.13
maximum phonation time (MPT)
+ 0.0053 Fhigh – 0.26 Ilow – 1.18
jitter (%) + 12.4. The DSI ranges
from + 5 to -5 for normal and
severely dysphonic voices respec-
tively. The more negative the
DSI, the worse the patient’s vocal
quality. 

Statistical analysis

SPSS 14 (SPSS Corporation,
Chicago, IL) was used for the sta-
tistical analysis of the voice data.
Repeated Measures Analysis of
Variance (ANOVA) was applied to
compare the vocal data for the
teachers in the pre-lecture testing
and the post-lecture testing. The
Wilcoxon signed-rank test for two
related samples was used to com-
pare the results for the perceptual
evaluation of the voice charac -

Table 3

Vocal habits affecting the voice

never sometimes frequently

Shouting 41% 55% 4%
Throat clearing 21% 48% 31%
Coughing 45% 48% 7%
Smoking 86% 7% 7%
Using alcohol 17% 79% 4%
Consuming caffeine 4% 41% 55%
Sports 21% 52% 27%
Drinking water during the lecture 62% 14% 24%
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teristics between both conditions.
To evaluate possible sex differ-
ences the independent sample t-
test was used. A p-value of less
than 0.05 was considered signifi-
cant.

Results

The voice profiles of the teachers

Table 4 shows the results of the
aerodynamic, acoustic, voice range
measurements, the DSI value,
VHI score and the perceptual
evaluation  of the teachers.

Subjective voice parameters

The auditory perception of the
vocal quality of the teachers was
G0R0B0A0S0I0 (median of the
GRBASI parameters). The results
of the Voice Handicap Index
show that 79% (23/29) of the
teachers scored between 0 and 20,

reflecting the absence of any
psycho social  impact of possible
vocal problems; 17% (5/29)
scored between 21 and 40 and
thus experienced a slight psycho -
social impact and 4% (1/29) had a
score between 41 and 60, reflect-
ing moderate to severe psychoso-
cial impact of vocal problems.
Table 3 presents the results of the
questionnaire dealing with vocal
risk factors in teachers. The
majority of the university teachers
do not smoke (25/29, 86%) but
seemed to shout (16/29, 55%),
clear their throat (14/29, 48%),
fail to drink enough water (18/29,
62%), cough (14/29, 48%), use
alcoholic drinks (23/29, 79%) and
consume caffeine frequently
(16/29, 55%). The questionnaire
in the subject group reveals that
13.7% (4/29) of the teachers had a
voice problem at the time of test-

ing and that 31.0% (9/29) had suf-
fered from a vocal problem once
in their career.

Objective voice parameters

The objective mean vocal quality
of the teachers as measured by the
DSI was + 2.8 (+ 2.2 for the male
teachers and + 4.0 for the female
teachers). No association between
sex and objective vocal quality
(DSI) was found before the lecture
(p > 0.05).

Changes in the voice parameters
after the academic lecture

Immediately after the lecture the
teachers underwent the same
voice assessment. The auditory
perception of vocal quality was
G0R0B0A0S0I0 (median). Only
the I parameter for instability of
the voice scored significantly

Table 4

Objective and subjective voice characteristics of the female and male teacher

female teachers male teachers

PRE POST PRE POST
mean (SD) mean (SD) mean (SD) mean (SD)

Aerodynamic parameters

MPT (s) 19.1 (5.5) 18.6 (5.1) 21.9 (7.2) 21.5 (7.5)
VC (cc) 3027.8 (516.7) 3050 (532.7) 3880 (496.1) 3667.5 (672.4)
PQ (cc/s) 168.7 (54.7) 173.7 (60.4) 206 (105.1) 201.5 (118.9)

Voice range profile

Fhigh (Hz) 802.2 (163.1) 760.2 (210.4) 532.7 (188,4) 524,8 (188,9)
Flow (Hz) 128,9 (19,5) 131,7 (16,2) 79,1 (17,1) 79,5 (16,3)
Ihigh (dB) 103.8 (4.4) 102.6 (6.9) 103.6 (5.8) 103.2 (3.8)
Ilow (dB) 53.7 (2.4) 55.3 (3.6) 55.9 (4.9) 55.1 (3.9)

Acoustic parameters

Jitter (%) 1.1 (0.9) 1.0 (0.8) 1.2 (0.9) 1.8 (1.2)
Shimmer (%) 3.3 (2.2) 3.1 (1.5) 4.3 (2) 4.8 (2.5)

DSI 4 (1.3) 3.2 (1.4) 2.2 (2.5) 1.5 (2.7)

VHI 13 (8) 13 (13)

Perceptual evaluation

G 0.2 (0.4) 0.2 (0.7) 0.4 (0.7) 0.3. (0.7)
R 0.3 (0.7) 0.2 (0.7) 0.3 (0.4) 0.3 (0.5)
B 0.1 (0.3) 0.1 (0.3) 0.1 (0.3) 0.1 (0.2)
A 0.2 (0.4) 0.3 (0.5) 0.4 (0.5) 0.4 (0.5)
S 0.3 (0.5) 0.3 (0.5) 0.1 (0.2) 0.1 (0.2)
I 0.2 (0.4) 0.0 (0.0) 0.3 (0.6) 0.2 (0.5)
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lower (p = 0.046) after the lecture.
In 14% (4/29) of the teachers the
score of the instability parameter
was lower after the lecture. None
of the teachers showed an increase
of voice instability. The question-
naire after the lecture revealed that
48% (14/29) of the teachers had
vocal complaints related to the
teaching activity. The most fre-
quent complaints were roughness
(9/29, 28%), vocal fatigue (8/29,
28%) and a dry mouth or throat
(4/29, 14%). Other reported symp-
toms were a painful throat (1/29,
3%), lowering of the habitual fre-
quency of the voice (1/29, 3%), a
less powerful voice (1/29, 3%)
and a feeling of tension in the
neck and the throat (1/29, 3%).

No statistically significant
differences  in the objective voice
parameters were found between
the pre- and post-lecture values
(p > 0.05). The mean DSI of the
teachers was 2.1 and was not
statistically  different (p > 0.05)
from the DSI before the lecture.
No association between sex and
objective vocal quality (DSI) was
found (p > 0.05). No correlation
between the subjective complaints
and changes in the DSI could be
established. 

Discussion

Like teachers in general, university
teachers are professional voice
users. Although the mean number
of teaching hours per day for
university  teachers is lower
(90 minutes here) than in school
teachers, university teachers give
lectures to larger groups of stu-
dents (here 116) in larger rooms
(here 187m2). The main purpose
of this study was to determine the
mean vocal profile of 29 teachers
(median age 47 years) teaching at
Ghent University. The objective

mean vocal quality on the meas-
ured DSI was + 2.2 for the male
teachers (n = 20), corresponding
to a DSI percentage32 of 72 and
situated  6% above the cut-off
point between vocal normality and
abnormality. The female teachers
(n = 9) had a mean DSI of + 4.0,
(94%), located 28% above the cut-
ting point. The DSI values of the
male and female teachers were not
significantly different and reflect
good vocal quality. Conversely,
studies2 in teachers have shown
higher prevalence and sensitivity to
voice problems in female teachers.
Research with a larger group of
male and female teachers will
be needed for the further investi-
gation of possible gender differ-
ences in vocal quality. To the
authors’ knowledge, there is
almost no research dealing with
the objective vocal quality of
teachers using a multi-parameter
approach (DSI). The sole excep-
tion is a study from Kooijman et
al.15, which mentioned a DSI value
of + 4.8 in female teachers with
vocal complaints, corresponding
to a DSI% of 98 and reflecting
excellent vocal quality. The DSI
value in the study of Kooijman
et al.15 is a very high score for
teachers with vocal complaints at
risk for developing voice disorders
and with a VHI score of 72
(reflecting a severe psychosocial
impact25 of voice problems).
Though the DSI value of the
teachers is located above the cut-
off point between vocal normality
and abnormality, 14% (4/29)
reported a voice problem at the
moment of testing and 31% (9/29)
had experienced a vocal problem
once in their career. Both the male
and female teachers in this study
had normal perceptual rating scores
corresponding to a normal DSI
value and the absence of any

psycho social handicapping effect
associated with the presence of a
voice disorder. The VHI score of
13 in this study is higher in com-
parison with the VHI score of
teachers in primary (VHI score
68 to 718) and secondary education
(VHI score 718 to 88). To what
extent a greater self-evaluation
capacity, more vocal effort by the
university teachers during lecturing
in big classrooms with a large
amount of university students and
other vocal tasks (like meetings,
vocal effort during negotiating,...),
more psychological stress or a
higher work load leads to a higher
VHI value in university teachers is
a subject for further research. 

No changes in the objective
vocal quality could be measured
after the lecture. This finding con-
tradicts the data from Laukanen et
al.,17 Rantala et al.,21 Jónsdottir et
al.,22 and Vilkman et al.,23 who
found acoustic changes (increase
of fundamental frequency and
intensity and decrease of the jitter
and shimmer) after the teaching
activity, reflecting an increased
activity in the voice production
muscles and hyperfunctional
voice production17 or, on the
contrary , adequate adaptation to
loading.22 Hypothetically, one can
assume that no vocal differences
could be measured because the
vocal effort in one lecture was too
short. Perceptually, however, the
voices of the university teachers
were significantly more stable
(decrease in the I parameter of
the GRBASI scale) after the
lecture . An interesting observation
was that at least 48% of the
teachers  experienced subjective
vocal changes after the lecture.
Although no acoustic voice
changes were found, complaints
like roughness (28%), vocal
fatigue (28%) and a dry mouth or
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throat (14%) were often reported.
In future research, vocal loading
tests may objectify some subjec-
tive complaints like vocal fatigue. 

In this study several types of
vocal abuse and misuse in the
university  teachers were observed.
Shouting, throat clearing, coughing,
using alcohol and caffeine and not
drinking enough water during the
lecture are regular habits of the
university teachers with a possible
negative impact on vocal quality.
A more searching and standardised
questionnaire is needed to investi-
gate the vocal habits of teachers
more thoroughly. Another short-
coming of this study is the hetero-
geneity of the vocal demands of
teachers. The professional vocal
demands of university teachers
are more variable compared to
teachers in general. 

Given the presence of vocal
abuse and misuse and the high
prevalence of vocal complaints
after a teaching activity of
90 minute, the utilisation of a
 program of vocal hygiene in this
group of professional voice users
should be considered. The litera-
ture has already shown that a
 programme of vocal hygiene in
professional voice users can be
beneficial for vocal function.
Chan33 found that kindergarten
teachers were able to improve
their voices (based on acoustic
data) through a vocal hygiene pro-
gramme consisting of a workshop
and two months of daily practice.
Moreover, a study by Pasa et al.34

in primary school teachers showed
a reduction in vocal symptoms
and vocal misuse and an increase
in awareness of voice-care princi-
ples after vocal hygiene training.
The outcome of a preventive vocal
hygiene programme in university
teachers is an interesting subject
for further research.

Conclusion

The findings of the present study
indicate that the university
teachers  in this subject group, who
had a mean age of 47 years, are
 professional voice users with good
overall objective vocal quality,
normal perceptual rating scores
and no psychosocial handicapping
effect associated with the presence
of voice disorders. After a teaching
activity of 90 minutes, the vocal
quality and vocal performance of
the university teachers did not
change. However, almost half of
the teachers experienced vocal
complaints after the lecture. 
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