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Abstract

Objectives: Several studies have demonstrated a high prevalence of voice disorders in teachers, together with the personal,
professional and economical consequences of the problem. Good primary prevention should be based on 3 aspects: 1) amelio-
ration of classroom acoustics, 2) voice care programs for future professional voice users, including teachers and 3) classroom
or portable amplification systems. The aim of the study was to assess the benefit obtained from the use of portable amplifica-
tion systems by female primary school teachers in their occupational setting. Materials and Methods: Forty female primary
school teachers attended a course about professional voice care, which comprised two theoretical lectures, each 60 min long.
Thereafter, they were randomized into 2 groups: the teachers of the first group were asked to use a portable vocal amplifier
for 3 months, till the end of school-year. The other 20 teachers were part of the control group, matched for age and years of
employment. All subjects had a grade 1 of dysphonia with no significant organic lesion of the vocal folds. Results: Most teach-
ers of the experimental group used the amplifier consistently for the whole duration of the experiment and found it very useful
in reducing the symptoms of vocal fatigue. In fact, after 3 months, Voice Handicap Index (VHI) scores in “course + amplifier”
group demonstrated a significant amelioration (p = 0.003). The perceptual grade of dysphonia also improved significantly
(p = 0.0005). The same parameters changed favourably also in the “course only” group, but the results were not statistically
significant (p = 0.4 for VHI and p = 0.03 for perceptual grade). Conclusions: In teachers, and particularly in those with a
constitutional weak voice and/or those who are prone to vocal fold pathology, vocal amplifiers may be an effective and low-cost
intervention to decrease potentially damaging vocal loads and may represent a necessary form of prevention.

Key words:
Voice disorders, Teachers, Prevention, Vocal amplifier, Education, Vocal rehabilitation

INTRODUCTION

Several studies have demonstrated a high prevalence of
voice disorders in teachers, as well as the personal, pro-
fessional and economical relevance of the problem [1-4].
Moreover, some reports seem to indicate that poor voice
quality in teachers reduces the intelligibility of their speech
and the cognitive functioning and successful learning of
the students [5,6]. Teachers are at risk of developing vocal
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disorders because, due to speaking in conditions of high
background noise level, they naturally increase vocal loud-
ness, which causes increased F and, mostly in untrained
speakers, strained or hyperfunctional vocal behaviour.
In fact, most teachers tend to keep their voices at an in-
tensity of about 10-15 dB above the environmental noise,
that is well above the physiological intensity of a conver-

sational voice.
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A good primary prevention should be based on three as-
pects: 1) amelioration of classroom acoustics, 2) voice care
programs for the future professional voice users, includ-
ing teachers, and 3) classroom or portable amplification
systems. Unfortunately, these interventions are only pos-
sible in rare situations due to a lack of financial resources,
sometimes due to low ranking of the problem by school
administrations and authorities.

Amelioration of classroom acoustics

Noise and reverberation have a detrimental synergic ef-
fect either on speech intelligibility, or on teacher voice de-
mand. In large occupied classrooms, reverberation time
frequently exceeds 1 s (recommended reverberation rang-
es from 0.4 to 0.5 s) and the noise is higher than 55-60 dB,
especially in day care centres and primary schools [7]. New
schools are designed following specific requirements [8],
but in old school buildings, acoustic conditions are fre-
quently very poor as reported by different surveys from
all developed countries. Nevertheless, an amelioration of
classroom acoustics is now possible with low cost materials.
In particular, wall absorber panels and an acoustic ceiling
can reduce reverberation time and sound level. The basic
sound pressure levels (SPL) in classrooms with reverbera-
tion times of less than 0.5 s are § dB lower than in class-
rooms with reverberation times of between 0.6 and 0.8 s.
Furthermore, an efficient voice amplification system can
only be successfully implemented in classrooms with suit-
able reverberation times.

Vocal education programs for teachers

Consecutive questionnaires submitted to different tea-
cher populations generally indicate that subjects had poor
knowledge of voice care problems, especially regarding
symptoms of vocal fatigue, vocal hygiene and the correct
use of voice [9,4]. For these reasons, several authors have
underlined the fact that vocal education programs for
teachers, which include correct voice use training and vocal
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hygiene, may prevent the development of these pathologies
and stimulate teachers to seek medical assistance before
the onset of the vicious circle of a vocal disorder. Literature
has demonstrated the effectiveness of voice group therapy,
although some aspects are still debatable [10].

Amplification

One specific treatment approach to reduce vibration dose
is to provide the teacher with an electronic voice ampli-
fication system for usage in the classroom. It is expected
that, by reducing loudness levels and thus vibration dose,
the degree of tissue injury due to collision and shearing
forces can be reduced, eventually leading to improvement
in voice quality and reduced vocal recovery times.
Furthermore, a subpopulation of teachers are particularly
prone to developing a vocal fold pathology and/or have
a constitutional weak voice [11], i.e. they are not able to
reach a voice intensity level of 90 dB SPL during a maxi-
mum intensity vocal emission. These subjects are at risk
for voice disorders even when they strictly adhere to vocal
hygiene recommendations and after they have acquired
a correct vocal technique. For these subjects, the use of
a vocal amplifier is absolutely necessary. Currently, there
are numerous voice amplification systems available to
teachers that vary considerably in design, quality, and cost.
Sound-field frequency modulation (FM) systems (with
one or more strategically located speakers), and portable
personal voice amplifiers are two popular approaches to
provide voice amplification in the classroom. Costs for
such systems vary considerably, and each system has in-
herent advantages and disadvantages. Sound-field FM
systems detect the speaker’s voice using an FM wireless
microphone typically situated within 3 to 4 inches of the
speaker’s mouth. The speaker’s voice is converted into
an electrical signal and transmitted by an FM carrier fre-
quency to an FM receiver. The signal is then amplified,
transformed into the acoustic waveform, and transmit-
ted via one or more loudspeakers to the audience. With
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stationary FM systems, voice amplification occurs only in
the classroom where the loudspeakers are located. How-
ever, teachers regularly use their voice in situations other
than during classroom instruction, for instance in the
hallway, lunchroom, playground, gymnasium, and during
other extracurricular activities. Many of these circum-
stances demand even greater increases in vocal loudness
levels. Portable, marsupium-like amplifiers are economi-
cal, can be used in different situations and are less affected
by poor environmental acoustic conditions compared to
stationary FM systems, which demand low environmen-
tal reverberation. On the other hand, sound quality and
amplification gain are lower in portable amplifiers when
compared with stationary FM systems.

Despite an increase in the selection and popularity of
voice amplification in the classroom, only sporadic studies
have objectively evaluated the effects of these instruments
on reducing the speaker’s vocal demand. In the first years
of this decade, a few studies demonstrated that portable
systems permit up to 6.0 dB SPL reduction of the voice
intensity during a simulated classroom lecture [12-14].
Furthermore, among a group of 33 teachers, 97% re-
ported easier voice production and 82% found improved
vocal endurance [15]. More recently, the vocal portable
dosimeters (KayPENTAX Ambulatory Phonation Moni-
tor) permit a more reliable monitoring of vocal dose in
an occupational setting. In fact, these instruments permit
the determination of average vocal intensity (dB SPL) and
vocal load, as calculated by cycle dose and distance dose.
In a study by Gaskill et al. [16], two teachers wore a por-
table amplifier for two weeks: each teacher showed a re-
duction in vocal intensity during the week of amplification,
with a larger effect for the teacher with vocal difficulties.
After providing the same instrument to seven elementary
music teachers, Morrow and Connor [17] demonstrated
that, with the amplifier, mean vocal intensity was reduced
by 7.0 dB SPL (p < 0.001). Cycle dose and distance dose
also decreased significantly (p = 0.001), while mean

phonation time changed in the desired direction, although
not significantly (p = 0.023). Roy [18] compared treatment
outcomes in three groups of teachers: a voice amplifica-
tion group (VA), a vocal hygiene group (VH) and a non-
treatment control group. The results demonstrated that
both treatment groups improved significantly compared
to the control group and there were no significant diffe-
rences between VA and VH. However, a post-treatment
questionnaire revealed that the VA group reported great-
er ease and more clarity in voice production and a greater
compliance to the treatment. In another study, the same
author [19] confronted portable amplification vs. resonant
voice therapy, breathing muscles training and vocal hy-
giene: amplification proved to be the most effective.

The aim of this study was to evaluate the benefit of an eco-
nomical portable amplifier on the voice fatigue and voice
quality in a group of primary school teachers.

MATERIALS AND METHODS

Every two years since 1999, we have conducted a course
in professional voice care for school teachers, which com-
prise two theoretical lectures, each 60 min long, and two
sessions of group voice therapy, each of 120 min. Details
have been previously described elsewhere [9]. The par-
ticipants, mostly kindergarten and primary school female
teachers, are representative of a homogeneous population
with a high vocal demand, are very interested and well mo-
tivated in the prevention of vocal disturbances, and most
of them have reported vocal fatigue after vocal effort, with
a low incidence (< 2%) of organic lesions of surgical in-
terest.

During the most recent course, teachers attended only the
two theoretical lectures, without direct intervention. In fact,
the subjects for the present study were enrolled from the
course participants and it was decided to compare the ex-
perimental group with a control group whose subjects re-
ceived minimal intervention which, however, was sufficient
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to remain in agreement with ethical considerations. Among
the participants of this last course, 42 teachers met the fol-
lowing inclusion criteria: (i) female gender, (ii) full time
employment as primary school teachers (22 h/week), and
(iif) motivation to collaborate. The exclusion criteria were
previously treated dysphonia, smoking or alcohol habits,
neurological or endocrine disease, psychiatric disturbances,
acid reflux, multiple medical complaints, vocal fold lesion
as polyps, paralysis, papillomas, or severe dysphonia requir-
ing urgent intervention, allergies, and other recurrent up-
per respiratory tract diseases. On entry into the study, all 42
teachers gave their consent for inclusion. They underwent
a phoniatric examination which comprised laryngoscopy
and a blinded perceptive voice evaluation. To quantify the
grade of dysphonia, a visual analogue scale (VAS), 100 mm
in length, with grades from 0 (best vocal quality) to 100
(poorest vocal quality) was used. Two MD phoniatricians
with more than 20 years of experience, the first two authors
of this paper, marked on the VAS the point that they felt
represented their perception of the global grade of dyspho-
nia. The scores corresponded to the distance, in mm, from
the left point of the scale. Thus, they had a potential range
from 0 to 100 with the higher score correlating with maxi-
mum grade of dysphonia.

Furthermore, the examined female teachers were requested
to complete the Voice Handicap Index (VHI) question-
naire [20], a 30-item self assessment scale which allows the
the subject to evaluate her perception of the impact of her
vocal difficulties. The VHI adopts a five-point scale, which as-
signs a number to how frequently the subject experiences each
of the statements, with 0 = never and 4 = frequently. The
scores have a potential range from 0 to 120, with the higher
score correlating with greater impact. The VHI was applied to
subjects of both groups at the same time, corresponding to the
first day of the course and then 3 months later.

Two teachers were excluded because they did not respect the
inclusion criteria and the 40 remaining underwent a compu-
ter generated randomization into 2 groups of 20 elements.
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The teachers of the first group (P) were asked to use a por-
table vocal amplifier for 3 months, until the end of the school
year. As these teachers had also received benefits from
the vocal hygiene norms which were illustrated during the
course, this group will be identified as “course + amplifier”.
The other 20 teachers were the control group (C), which did
not receive any direct treatment; however, they benefited
from vocal hygiene norms, and so it will be identified as the
“course only” group. The teachers from “course only” and
from “course + amplifier” groups were matched for age and
years of employment, as reported in Table 1. All teachers were
re-examined at the end of school year by the same voice eval-
uation performed 3 months before, as illustrated in Figure 1.
The amplifier (Proel® WAP1) is a belt-bag portable
speaker equipped with a headset condenser microphone,

Teachers who voluntarily subscribed to the course on voice health

{

Did satisfy inclusion criteria and gave informed consent to participate in the study (N=42)

{

Baseline assessment:
1. Laryngoscopy
2.VHI

3. Perceptual evaluation

!

Randomization

g 1

Group "course + amplification” (N = 20)
Vocal amplifier for 3 months

Group "course only" (N = 20)
No treatment

4 {

Baseline assessment repeated after 3 months

4 {

Completed (N = 20) Completed (N = 20)

Fig. 1. Study design
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Table 1. Bio-anagraphical data of subjects from tested groups

“Course and amplifier” group “Course only” group
(N =20) (N =20)
patient (yiiis) period (zg Z;I;E)loyment control (yiiis) period (zi :;I;E)loyment
P1 55 10 C1 4 14
P2 38 18 C2 43 18
P3 56 35 C3 52 30
P4 50 25 C4 47 23
P5 30 9 () 34 12
P6 39 8 Co6 42 12
P7 55 32 Cc7 55 30
P8 50 23 C8 44 24
P9 36 8 9 34 7
P10 38 12 C10 40 8
P11 53 28 Cl1 50 26
P12 37 6 C12 40 10
P13 55 28 C13 49 28
P14 34 8 Cl4 36 20
P15 52 7 Cl15 39 11
P16 58 38 Cl6 54 18
P17 50 27 C17 50 25
P18 40 9 C18 35 8
P19 38 17 C19 42 16
P20 39 13 C20 41 9
M=SD 45.15+8.92 18.05+10.50 43.45%6.53 17.45+7.84

M - mean; SD - standard deviation.

which operates with normal or rechargeable batteries. Its Statistical analyses

weight is 0.45 kg, dimensions are 18X8X6 cm. Although no formal calculation of sample size was per-
This clinical investigation was conducted in accordance formed, 40 subjects were considered to be an appropriate
with the ethical regulations of the Declaration of Helsinki, number for analysis of the results. Statistical analyses were
as revised in 1983, and in adherence to standards of the re- carried out with the Student’s t test, and p < (.01 was con-
gional committee responsible for human experimentation. sidered statistically significant.

[JONEH 2013;26(3) 367
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RESULTS

All teachers of both groups completed the study and none
of them missed any days of work, reduced their working
hours or practised vocal exercises in the 3-month period.

Table 2 shows the modes and time of usage of the am-
plifier, and grade of satisfaction by teachers. Ten teachers
(50%) used the amplifier continuously during the entire
study period. Eight (40%) teachers used it for a few hours

a day or for 2-3 days a week. Two teachers (10%) did not
use the amplifier: one was complaining of excessive weight
and was not able to solve the problem of the Larsen effect,
while the second was a gym teacher. Two (10%) amplifiers
were damaged. All teachers, both those who used the am-
plifier full-time and those who did not use it continuously,
found it useful (6/20), or very useful (8/20) in reducing the
symptoms of vocal fatigue.

Table 2. Modes, time of usage of the amplifier, grade of satisfaction by “course + amplifier” group

Patient Time of usage, grade of satisfaction

P1 Used only 2-3 days.
Fastidious, too heavy, Larsen effect.

P2 Used only few weeks, then batteries broke down.
Great benefit during the short period of use.

P3 Used full-time, for the whole lesson time.
Great benefits, laryngeal paresthesias disappeared.

P4 Used full-time, for the whole lesson time, both in classroom and in gymnasium. Very satisfied.

P5 She did not use it at school, because she works mainly in gymnasium, and it “makes too much noise”. She uses it in the
evening, when she teaches dancing.

P6 Used full-time, for the whole lesson time, both in classroom and in common areas. Very satisfied, laryngeal irritation
disappeared.

P7 Used full-time, for the whole lesson time, but not in open space, except during the school-drama. Laryngeal irritation and
dryness subjectively reduced.

P8 After 20 days, the amplifier broke down. In the last period she used the instrument. She complains of excessive weight and
dimensions. She however felt benefits. She would like to have a lighter one.

P9 Used full time, with good benefits. Useful in the canteen and in the gymnasium, too.

P10 Used full time, with good benefits. Vocal stress was reduced, with the amplifier. She noticed a reduction in general stress.

P11 Used for the first 3 weeks with amelioration of voice fatigue; then for a short period of 3-4 days, every time she noticed
improved symptoms. She considered the amplifier very useful.

P12 Used full time in the canteen and in the gymnasium, too. Not so useful during the classroom lessons.

P13 Used full-time, for the whole lesson time, both in classroom and in common areas.

P14 Used for 2-3 days a week, particularly on Tuesdays and Fridays. She considered the amplifier useful, but a bit too heavy.

P15 Used only for 1-2 h a day, but with benefit. Laryngeal irritation subjectively reduced.

P16 Used full-time, for the whole lesson time, both in classroom and in common areas. Significant benefit in laryngeal dryness

and paresthesias.

P17 Used regularly for the first 2 months, then from time to time, when experiencing worsening of laryngeal dryness and vocal

fatigue. Reported a significant benefit.
P18 Used full time, with great benefits. No complaints.

P19 Generally used for 2-3 h a day, with benefit. She reported a significant amelioration of cervical pain.

P20 She complains of excessive weight and dimensions. She however felt benefits by a daily use of 2-3 h. She would like to buy

a lighter one.

[JOMEH 2013;26/(3)
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Table 3. VHI Scores for “course + amplifier” group and “course only” group

“Course + amplifier” group

“Course only” group

patient VHI baseline VHI after 3 months control VHI baseline VHI after 3 months

P1 15 14 C1 3 1
P2 11 7 C2 12 9
P3 7 8 C3 2 3
P4 13 12 C4 14 12
P5 15 9 () 2 3
P6 23 6 C6 11 10
P7 8 10 C7 7 9
P8 10 8 C8 15 16
P9 8 6 9 5 1
P10 6 6 C10 10 10
P11 16 10 Cl1 6 4
P12 21 9 C12 12 13
P13 13 15 C13 7 8
P14 4 2 Cl4

P15 12 1 C15 2 0
P16 13 7 Cl6 18 15
P17 3 5 C17 9 7
P18 9 7 C18 3 11
P19 10 6 C19 14 15
P20 16 10 C20 24 24
M=SD 11.65%5.17 8.4+3.12 8.95+6.08 8.8+6.08

Abbreviations as in Table 1.

VHI score and perceptual grade of dysphonia, baseline
and after 3 months, for the course + amplifier group and
the course only group, are reported in Tables 3 and 4.
The VHI demonstrated a statistically significant improve-
ment for the experimental group at time = 3 months
(p = 0.003), whereas for the control group the difference
between time zero and time 3 months was not statistically
significant (p = 0.4).

The perceptual grade of dysphonia demonstrated
a statistically significant improvement for the experi-
mental group at time = 3 months (p = 0.0005), where-
as for the control group, the difference between time

zero and time 3 months was not statistically significant
(p = 0.03).

DISCUSSION

The purpose of our study was to investigate the effective-
ness of a preventive cost-efficient treatment, i.e. the use of
a portable amplifier, on a homogeneous group of teachers.
In addition, the experimental and control groups received
two lectures on voice care, which were necessary (i) to en-
rol a group of motivated, homogeneous teachers with a low
grade of dysphonia and, (ii) to provide minimal treatment

[JONEH 2013;26(3)
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Table 4. Grade of Perceptual Dysphonia for “course + amplifier” group and “course only” group

“Course + amplifier” group

“Course only” group

perceptual grade perceptual grade

perceptual grade perceptual grade

patient baseline* after 3 months* control baseline* after 3 months*
(mim) (mm) (mim) (mm)

P1 13 11 C1 3 2
P2 40 13 C2 25 17
P3 12 3 C3 9 7
P4 22 23 C4 25 11
P5 35 19 (&) 16 4
P6 42 9 C6 4 15
P7 12 12 Cc7 9

P8 62 20 C8 10

P9 18 3 Y 24 7
P10 8 15 C10 12 10
P11 18 12 Cl1 9

P12 14 5 C12 11 8
P13 32 21 C13 14 16
P14 10 10 Cl4 7

P15 13 1 C15 18

P16 43 16 Cl6 28 8
P17 23 24 C17 27 12
P18 46 13 C18 8 20
P19 61 19 C19 8 7
P20 14 9 C20 8 5
Mean=SD 26.9+17.04 12.9+6.78 13.75+£7.97 9.15+4.83

Abbreviations as in Table 1.
* On a video-analog scale of 100 mm length.

to all the teachers, who were requesting some form of medi-
cal help for their voice disturbances. Nevertheless, it was
beyond the scope of our study to compare the possible be-
nefit of voice amplification versus different preventive ap-
proaches; these comparisons are difficult because of uneven
levels of compliance, as discussed by Roy et al. [18].

As observed in a previous study [9], the teachers who
voluntarily subscribed to our courses demonstrated col-
laboration and motivation in improving voice quality and
in reducing voice fatigue. In fact, all teachers completed
the study with a drop-out incidence that was far less than
in other study designs [18,21,22].

[JOMEH 2013;26/(3)

Among the experimental group, 50% used the amplifier
continuously and 40% used it for a limited time but with
great success. Only two teachers reported unfavourable
experience with the amplifier: they complained of ex-
cessive weight and Larsen effect when the microphone
was too close to the amplifier (e.g. when they had to
approach the benches to help the schoolchildren).The
other teachers solved this problem by switching the am-
plifier off when they approached children, or, if they
were sitting at the bench, by putting it on the surface,
thus keeping an adequate distance between the micro-
phone and the loudspeaker. Finally, others attached the
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amplifier to the back of their belt to keep it away from
the microphone.

The gym teacher reported the most serious problems at-
tributable to poor environmental acoustic conditions
(i.e. very high reverberation in the gymnasium) and im-
pediment of the freedom of body movements by the exces-
sive size of the portable instrument. On the other hand,
other subjects used the amplifier in an open space and in
common areas with good results.

In order to solve portability problems, maybe small-sized
amplifiers could be purchased and smaller batteries would
reduce the weight and the total size of the equipment. It
is to be noted that, among the several portable amplifier
commercially available, a few are smaller and one weighs
around 0.2 kg, that is to say, half the weight of the one
we provided to our teachers. The weight is probably a re-
levant factor, as prolonged use of the amplifier could pos-
sibly cause damage related to incorrect postures.

An unpredictable event was the damage of 2 amplifiers,
one of them probably due to one teacher’s negligence, the
other one due to an electronic failure. Among these two
teachers, one reported benefit during the short period of
use, the other considered the instrument too heavy, al-
though helpful in reducing vocal fatigue.

The VHI scores in the “course + amplifier group” signifi-
cantly improved (p < 0.01), while for the “course only”
group, VHI did not change in a significant way. It should
be noted that VHI scores in our teachers were very low,
thus reducing the statistical power of the test, particu-
larly in the limited number of subjects examined. The
perceptual grade of dysphonia in the “course + ampli-
fier” group also improved significantly (p < 0.001). The
same parameter changed in the desired direction also in
“course only” group, but results were not statistically sig-
nificant (p = 0.03). Thus, auto-evaluation and objective
tests seem to demonstrate a higher benefit in the group
“course + amplifier” with respect to the “course only
group”.

In our study design, it was decided to exclude objective
laryngeal evaluation as a test to evaluate the benefit of the
treatment. In fact, other authors did not observe any ma-
jor differences between group/treatments regarding laryn-
geal examination, particularly in patients with low grade
dysphonia [21,23]. In any case, laryngeal examination was
used in this study mostly to rule out vocal fold lesions of
surgical interest.

The improvement in voice quality and VHI scores among
the teachers of the experimental group does not correlate
with age, teaching experience, or vocal demand. These re-
sults confirm those reported in previous literature [9].
With regard to the point of view of the children, most of
the teachers in the study reported that children became
immediately used to the novelty, and they also benefit-
ted from listening. Also this aspect is in agreement with
some previous reports indicating that poor voice quality in
teachers reduces the intelligibility of speech [14,15,24,25],
while amplification both reduces the need for repetition
and permits better concentration [15].

In conclusion, our study corroborates previous data sup-
porting the effectiveness of amplification in reducing the
vocal load in schoolteachers. Moreover, the amplifier was
received with great success. Therefore, especially in se-
lected teachers with constitutional weak voice and/or in
teachers prone to vocal chord pathology, vocal amplifiers
may be an effective and low-cost intervention to decrease
the potentially damaging vocal loads and may represent
a necessary form of prevention.
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