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Abstract

Occupational voice users often suffer from voice symptoms to varying extents. The first goal of this study was to find out
how telephone customer service advisers experience voice symptoms at different moments of the working day. The second
goal was to investigate the effects of a short vocal training course arranged for telephone workers. The results indicate that
although the subjects did not suffer from severe voice problems, the short vocal training course significantly reduced some of
the vocal symptoms they had experienced. The results suggest that systematic consultation and training for occupational
voice users in the field of occupational voice care would be advantageous.

Key words: Occupational voice, Occupational safery and health, questionnaire study, voice symptoms, voice training

Introduction

In modern society, there is an increasing demand for
oral communication in many occupations. People
who use their voice as a main tool in their work,
occupational voice users, often suffer from voice
symptoms to varying extents (1-13).

The definition of a voice problem is not at all
straightforward. A voice problem is a multidimen-
sional phenomenon that usually includes a self-
perceived reduction in physical, social, emotional
and/or professional well-being. The task of establish-
ing a self-perceived voice problem may be challen-
ging because it does not necessarily correlate with
the degree of voice-quality impairment measured
acoustically and/or identified perceptually (14).
Therefore, a voice problem must be interpreted as
a complex of self-reported symptoms and clinically
observed signs (15). This definition is in line with
The International Classification of Impairments,
Disabilities and Handicaps (ICIDH) (16), which is
regarded as an excellent framework for diagnostic
assessments of problems in functional health (as
distinct from pathology) (e.g., (17)). In the most
recent version of ICIDH-2 (18), the extent of

activity limitation is no longer strictly classified into
the categories of impairment, disability and handi-
cap. If a person reports sufficient concern and
functional disruption in voice, his/her opinion
should not be ignored.

Early identification and treatment of voice pro-
blems is likely to reduce their severity and the time
needed for recovery (19). Proper treatment of voice
plays a key role in restoring and preserving the
individual’s occupational capacity (20). However,
the status of voice disorders as an occupational safety
and health issue is not so well acknowledged as, for
instance, the prevention and diagnostics of occupa-
tional hearing disorders (21,22).

The risk factors in voice professions include
background noise, unsatisfactory room acoustics,
long speaking distance, poor air quality (dryness,
dust), unfavourable working posture and vocal
loading per se by speaking or singing (21). Insuffi-
cient pre-professional voice training is also thought
to contribute to the voice problems of occupational
voice users (22,23). The educational programmes
for voice users who are required to have a high
quality of voice in their occupation (such as singers
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and actors) include voice training. However, persons
exposed to high vocal loading (teachers, salesper-
sons, military, clergy) are only provided training
occasionally and usually at the worker’s own initia-
tive. According to the European occupational safety
and health (OS&H) legislation, the employer is
obliged to provide for ‘the prevention of occupa-
tional risks, the protection of safety and health, the
elimination of risks and accident factors, the inform-
ing, consultation ... and training ..., as well as gen-
eral guidelines for the implementation of the said
principles’ (24). To meet this challenge, occupa-
tional voice users should be provided with basic
knowledge of voice production and vocal care.

Most studies on occupational voice problems have
focused on teachers’ voices (1,5,8,13,19,25-31).
This is understandable because teachers make up
an occupational group exposed to extensive long-
term loading of voice combined with a preference of
high-quality voice. In addition to teachers, sales-
persons constitute another large group of employees
whose work performance depends on voice (13).
Differently from teachers, extensive voice use is
seldom required of salespersons, but long-term
loading and the need for high-quality voice are
familiar to them, too. Employees working in tele-
phone marketing constitute an interesting subgroup
of salespersons because their working ability depends
exclusively on voice. On the telephone, the speaker
must rely solely on his/her voice, without any support
from body language or written communication.

To our knowledge, there are only three previous
studies on occupational voice users which focus on
employees working on the telephone (3,23,32).
According to the study of Jones et al. (3), telemark-
eters have an increased prevalence of voice disorders
compared with the general population. In addition,
as reported by Ohlsson et al. (23), vocal symptoms
and reports of major demand at work were more
common among switchboard operators who worked
on the telephone than among a control group
represented by speech therapists. Both the study by
Jones et al. (3) and Ohlsson et al. (23) focused on
voice complaints of persons working on the tele-
phone. Previously only the authors of the present
study have investigated the effects of voice training
on telephone workers (32). According to the results

Table I. Description of the background variables of the subjects.
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presented by Lehto et al. (32), vocal training was
considered a positive support in persons working in a
vocally loading occupation.

Goal of the study

Our study group consisted of customer service
advisers (CSA). This project was initiated by the
largest Finnish telecommunications operator Sonera
(currently known as TeliaSonera Finland Oyj) in an
effort to gather data about the voices of their call-
centre personnel. The objective was to improve the
working environment of CSAs and to minimize the
incidence of voice failures leading to sick-leave. At
Sonera, the call-centre personnel had more sick-
leave than the other groups of employees, and the
company therefore wished to find out the reasons for
this.

The goals of this study were 1) to find out how
telephone workers experience voice symptoms at
different moments of the working day; 2) to inves-
tigate the effects of a short vocal training course
arranged for telephone workers; and 3) to analyse
the long-term effects of training by carrying out a
questionnaire survey one-and-a-half years after the
course.

Material and methods
Subjects

The subjects of this study consisted of 35 female and
10 male call-centre customer service advisers, whose
work involves exclusively answering customer calls
during the entire working day. The length of their
working day is 7.5 hours including a 29-minute
lunch break and two 10-minute coffee breaks.
Some of them work partially in three shifts. All
subjects work at the same call-centre located in
Kuusamo, Finland. This call-centre was chosen by
Sonera. All the employees of this particular call-
centre participated in the experiment. A description
of the subjects is given in Table 1.

In this paper, the main data on voice symptoms
were collected using questionnaires (see details
section Data Collection). In addition, prior to the
research, the CSAs were asked to fill in a secondary

Age (years)

Working experience

Gender n mean range mean range Smoking
Females 35 28 21-41 15 months 1 month-10 years no 71%; yes 29%
Males 10 26 21-38 7 months 2 months—1 year no 70%; yes 30%
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questionnaire concerning certain background factors
that might have an effect on voice (e.g., hobbies
including intense voice use, smoking, hearing loss,
GERD (gastro-esophageal disease), previous voice
therapy). The subjects were also examined by a
phoniatrician at the beginning of the study. This
phoniatric examination included perceptual voice
analysis and laryngeal examination with a mirror.
Both the collection of the background factors and
the phoniatric evaluation were performed in order to
get a comprehensive view of the health status of the
subjects.

Collection of background factors is a routine
procedure in studies concerning voice complaints.
In the present study, the effects of the background
variables were not analysed, because our recent
study on the same subjects showed that the back-
ground variables did not have a specific influence on
subjective voice complaints (see (32), pp. 167-8).

Working environment

The subjects worked in an open-plan office, where
individual working spaces are separated by movable
partitions. According to a work-hygienic survey
made by the local occupational health authority
(Oulu Regional Institute of Occupational Health),
the background noise level in the office during the
working hours was 42 dB(A), which can be consid-
ered low. The room temperature was quite high
(23 °C), which caused the air to be relatively dry;
ambient humidity was only 19% instead of the
recommended 25%-45%. Formaldehyde concen-
tration (0.1-0.2 ppm) also exceeded the recommen-
dations (<0.03 ppm). A probable reason for this
could be the recent renovation of the office: new
furniture often contains formaldehyde. A number of
studies have indicated that drying has a negative
effect on many aspects of vocal performance
(33-36), and even a low concentration of formalde-
hyde is known to affect the mucous membrane of the
respiratory tract (37).

In ergonomics, it is known that computer work
predicts a high risk for musculoskeletal symptoms in
the shoulder, elbow, and lower-back regions. In
order to determine how current these problems are
at the Sonera call-centre, both the working posts and
the working postures of the subjects were prelimin-
ary studied by Oulu Regional Institute of Occupa-
tional Health (informal report to Sonera). The
report describes two harmful working postures that
were common when working with computer at the
Sonera call-centre. One is the position where the
upper part of the back bends down while the
shoulders are pushed forwards. In the other position,
the head leans forward, which causes tension in the

neck and throat. Half of the subjects reported
having aching shoulders and/or tension in their
neck muscles.

The data on ergonomical factors of the Sonera
call-centre were in the possession of another research
institute. Therefore, they could not be used in the
present study.

Data collection

The subjects completed a questionnaire about how
they experienced their voice at four different
moments of the day: in the morning, before the
lunch break, after the lunch break and at the end of
the working day. The questionnaire was completed
three times: before starting the voice training pro-
gram, two weeks after the one-day speech commu-
nication seminar (five weeks after the two-day vocal
health course) and one-and-a-half years after the
course.

The questionnaire consisted of 12 questions on
subjective vocal symptoms, as listed below. In this
context, the word ‘subjective’ refers to the subjects’
own judgement about the presence of the symptom.
Hereafter, the term ‘symptom’ will be used to refer
to these self-reported symptoms. The names of the
symptoms given in parentheses are used in Figures
1-4 and Appendices A-D.

. My voice is overstrained (strained)
. My voice is hoarse or husky (hoarse)
. I have a feeling of a lump in my throat (lump)
. I feel like having a choker around my neck
(choker)
5. I have a feeling of mucus in my throat and/or I
need to clear my throat frequently (mucus)
6. My throat is dry and/or itchy (dry)
7. My voice is weak/my voice doesn’t resonate
(weak)
8. My voice is tense or I feel I must make an
effort when speaking (effort)
9. My voice is creaky (creaky)
10. My voice often breaks when I speak (breaks)
11. I feel short of breath/I need to gasp for air (no
air)
12. My voice gets worse during the day (worse)

=N =

Question no 12 was answered simply by yes or no,
while the other 11 questions were answered using
Visual Analogue Scale (VAS) (e.g., (38)) with the
range ‘no symptoms like this’ to ‘a lot of symptoms
like this’. The Visual Analogue Scale is a commonly
used instrument for assessing a subjective character-
istic or attitude that is believed to range across a
continuum of values and is not amenable to direct
measurement. From the subject’s perspective this



approach appears continuous—for example, self-
experienced symptoms do not make discrete jumps,
such as a categorization into ‘none’, ‘mild’, ‘moder-
ate’ and ‘severe’ would suggest (39). In this study,
the line was 7.5 cm long. All the four moments of the
day were marked on the same VAS line each time the
questionnaire was filled out. The subjects were
not given an opportunity to refer to their former
questionnaires.

Although the amount of call-centre personnel
sick-leave in Sonera was the main reason for starting
the study, the relation between voice problems and
sick-leave was not specifically studied in the present
study, because the data were not available for the
authors. Moreover, the company’s main motivation
to support the research was to gain preliminary
knowledge of the effects of voice training
programmes.

Short voice training course

The subjects were given vocal training for two days
by a speech- and language therapist. The training
programme comprised both indirect and direct
therapy methods (e.g., (40)).

The first day consisted of six hours divided into
two sections. The first section consisted of lectures
on the theory of voice production, resonance and
articulation. The basics of vocal hygiene, balanced
breathing patterns and the importance of good body
posture were discussed as tools to reduce tension
when speaking. The subjects were also provided with
information about the kinds of foods and drinks that
may have a negative effect on voice.

The later section of the first day and the entire
second day of the training course were devoted to
practice vocal exercises. The subjects were taught
different vocal exercises: they were informed of how
to produce voice more economically, and they
learned exercises to warm up or cool down voice.
The exercises that were taught are widely recognized
and clinically used. These include, for example,
relaxation of jaw and pharynx while producing
nasal-, vowel- and humming sounds (e.g., (41)
chapter 10).

Three weeks after the two-day vocal health course,
the subjects participated in a speech communication
seminar for one day. The following topics were
discussed: principles of speech technique, special
demands of telephone communication, mental
impressions transmitted by voice and appropriate
verbal expressions. The speech communication
seminar was conducted by a speech instructor.

Six months after the training, a refresher course
(lasting for one day) was organized by the speech-
and language therapist. Five group leaders of the
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customer service participated. The aim of the day
was to refresh their knowledge of the basics of vocal
care so that they could support their group members
to do regular vocal exercise. The program consisted
of a revision of both the theory of voice production
and vocal practices. However, the aim of the
refresher course was not achieved because the group
leaders felt incompetent to coordinate vocal activities
in their respective groups, not being professionals of
vocal care. Therefore, the responsibility for vocal
care became an individual concern for each person.
For the purpose of the present study, this was not
considered a problem, because the aim was not to
investigate how often the subjects did vocal exercises
but to investigate the effects of the training course in
general.

Data analyses

The assessments of each subject at the four moments
of the day were pooled together for a given symptom,
to represent the severity of each symptom. This
value is called the sum variable. When reporting the
symptoms before and after the training, both the
different moments of the day and the sum variable
will be discussed. However, when discussing the
long-term effects of the training program, only
the sum variable will be considered. The results
obtained are presented as means, ranges and stan-
dard deviations.

Statistical analyses were computed with the Sta-
tistical Package for the Social Sciences—software
(SPSS 11.5 for Windows). For females (N = 35), the
t-test (paired samples) and the Pearson’s Chi-
Square-test (cross-tabs) were used. Due to the small
number of male subjects (IN=10) nonparametric
tests (Wilcoxon signed ranks test) were used in
statistical analyses of males.

Unfortunately, some of the subjects who partici-
pated in the data collection before the training were
not available after the training and in the follow-up
study. This was due to the fact that some subjects
had left the company, changed their work tasks or
that they were not reached, for example because of
maternity leave. The number of females participat-
ing at the first, second and third data collection was
35, 32 and 27, respectively. For male subjects, the
corresponding numbers were 10, 8 and 7.

Results

In the present study, the females and males are
analysed separately due to a considerably smaller
number of males, and due to the fact that females are
known to have many more voice problems in general
(42). In this section, the first three sections describe
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the results of the female voices. The results of males
are presented in the last section. Due to the small
number of males, their results are given in the
Appendices but not in the Figures.

The reported voice symptoms and their frequency
at the four different moments of the working day in
both subject groups before the training course, five
weeks after the course and 1.5 years after the course
are shown in the Appendices A, B and C, respec-
tively. Also the sum variables before, five weeks after
and 1.5 years after the training course are shown in
Appendix D. As an example, vocal strain and
hoarseness in females are presented in Figures 1
and 2, respectively. The changes in the sum variables
in females are shown in Figure 3 and the answers to
question 12 in Figure 4.

Voice symptroms during the working day (females)

On an average, there was a linear increase in all
subjective voice symptoms of female CSAs during
the working day (Appendix A). According to the
sum variable, the most frequent symptoms of women
are hoarseness, a feeling of vocal strain and a feeling
of mucus in the throat. Of these, the feeling of
vocal strain was the only symptom that invariably
increased throughout the day (p <0.009). Hoarse-
ness increased both during the lunch break
(»=0.001) and in the afternoon (p =0.001). The
only increase in the amount of mucus took place
during the lunch break (p =0.002).

Before lunch, only 2 of the 11 symptoms increased
(strain, dryness, p =0.000, p =0.003, respectively).
Altogether 9 out of 11 symptoms increased after the
lunch break (with the exception of dryness and
creakiness). In the afternoon, there was also an
increase in 9 symptoms (with the exception of mucus
and a feeling of a loss of air). In many cases, the
increase in reported symptoms was small.

Based on their responses to the question ‘My voice
gets worse during the day’, 50% of the female
subjects felt that their voice got worse during the
working day.

Voice symproms after the training (females)

Five weeks after the vocal training (N = 30), there
was still an increase in all subjective voice complaints
during the working day in females (Appendix B).
When the situation after the training was compared
to that preceding the training, there were fewer
symptoms that increased after the lunch break and
during the afternoon. However, even after the
training, seven symptoms continued to show an
increase during the first part of the working day.

There were only a few significant differences
between the symptoms occurring at the same
moment of the day before and after the training.
The two-day voice training had diminished the
amount of vocal strain before the lunch break
(p =0.003) and at the end of the working day (p =
0.026). The levels of reported hoarseness after the
lunch break (»p =0.031) and at the end of the
working day (p =0.019) were lower.

The comparisons of the sum variable before and
after the voice training in females also showed a
decrease of certain symptoms. The reported degree
of vocal strain and hoarseness decreased (p =0.001
and p=0.010, respectively). A significant part
(p =0.002) of those who reported vocal fatigue
before the training no longer experienced such
fatigue after the training.

Long-term effects on voice symptoms (females)

Altogether 26 female subjects participated in the
follow-up study, which was carried out one-and-a-
half years after the short vocal health programme.
The subjects filled in exactly the same questionnaire
as on the first occasion. In line with the previous
findings, there was again an increase in all symptoms
during the working day. The numerical results are
presented in Appendix C.

When the long-term effects are compared to
the situation before the training, two sum variables
appear to have decreased: the feeling of vocal
strain (p =0.001) and hoarseness (p =0.010). In
addition, there were fewer CSAs who reported
impairment of their voice during the working day
(»=0.031).
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Figure 1. Vocal strain of females. Subjective symptoms at four
different moments of the day: in the morning (1), before lunch
(2), after lunch (3) and at the end of the working day (4) before
the training (before), five weeks after the training (after) and
1.5 years after the training (follow-up). The maximum score for
each moment of the day is 7.5, measured with Visual Analogue
Scale (VAS).
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Figure 2. Hoarseness of females. Subjective symptoms at four
different moments of the day: in the morning (1), before lunch
(2), after lunch (3) and in the end of the working day (4) before
the training (before), five weeks after the training (after) and
1.5 years after the training (follow-up). The maximum score for
each moment of the day is 7.5, measured with Visual Analogue
Scale (VAS).
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Figure 3. The sum variable of females for all the symptoms before
the training (before), five weeks after the training (after) and
1.5 years after the training (follow-up). The maximum score for
the sum variable is 30.
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Figure 4. Answers to question 12: ‘My voice gets worse during
the working day’. Only includes answers from those 20 female
subjects who answered the question before the training (before),
five weeks after the training (after) and 1.5 years after the training
(follow-up).
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Voice symproms during the working day, voice symptoms
after the training and long-term effects on voice symptroms
(males)

There was some increase in most of the subjective
voice symptoms of male CSAs during the working
day before the training, five weeks after the training
and in the follow-up study 1.5 years after the training
(Appendices A, B and C). The sum variable
(Appendix D) showed the feeling of mucus in the
throat and the dryness of the throat to be the most
frequent symptoms males experienced. However,
neither of these showed a statistically significant
change throughout the day. Only hoarseness in-
creased statistically significantly in the afternoon
before the training (p =0.012). Five weeks after the
training, the feeling of vocal strain and hoarseness
increased in the afternoon (p =0.033 and p =0.024,
respectively) compared with the previous moment of
the working day.

Based on their responses to the question ‘My voice
gets worse during the day’, only one of ten male
subjects felt that his voice got worse during the
working day. Five weeks after the training, the same
subject reported still worsening of the voice, while
the seven other subjects participating did not.

The comparisons of the sum variable before and
after the voice training showed an interesting trend
in males. While females experience mainly decreas-
ing voice symptoms, the situation was vice versa in
males: all symptoms increased after the training and
still in the follow-up study.

Discussion

Speaking is hard work for the vibratory structures of
the body: during each vibration, the vocal fold
mucosa surfaces collide. For a female teacher this
may amount to as much as 1,000,000 vocal fold
vibrations during the daily working hours (43).
Subjective voice complaints have been found to
correlate positively with the total number of vocal
fold vibrations during vocal loading (44).
Concerning persons using mainly telephone at
work and the duration of their voice use, it is
important to know whether the conversation is closer
to monologue than dialogue. The speech data of the
present study consisted mostly of counselling con-
versations, and the subjects therefore usually had a
chance for short-term recovery during the calls.
Even a very short break might help to preserve
undisturbed voice function, as shown in a recent
study by Yiu and Chan (45). They studied amateur
karaoke singers and found that the subjects who had
a one-minute break and drank 100 ml of water after
singing each song were able to sing significantly
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longer than those who did not take any water or rest.
Titze (46) remarks that athletes need recovery from
strenuous physical activity. Similarly, recovery is
needed also by voice users after speaking extensively
because they can be considered to have undergone
physical activity in their larynx.

The first goal of this study was to find out how
telephone workers experience voice symptoms at
different moments of the working day. Before the
short vocal training course, there was an increase in
all the subjective voice symptoms experienced by
call-centre operators during the working day.
According to the sum variable, the most frequent
symptoms of the female subjects were hoarseness, a
feeling of vocal strain and a feeling of mucus in the
throat. This finding is in line with previous
studies on the most common problems experienced
in connection with a voice disorder (2,6—
9,11,12,47,48). For male subjects the most common
symptoms were mucus in the throat and dryness of
the throat.

The second goal of the current study was to
investigate the effects of a short vocal training
course. In a recent article (32), the present authors
investigated subjects’ responses concerning a short
vocal training course and its effects on working
ability. The subjects’ general opinions about the
vocal training course were very positive. They felt
they had gained useful and important knowledge
concerning their work, and had attained new knowl-
edge about voice production (32). To the best of our
knowledge, only Broaddus-Lawrence et al. (49) have
previously studied the effects of a short vocal hygiene
course. However, their subjects were all singers.
Therefore, the authors wished to continue studying
the possible effects of a short training programme,
arranged for healthy occupational speakers with no
education in singing or acting. The combination is
new, because most of the previous studies on the
effects of voice training have either focused on
therapy programmes lasting for months with weekly
sessions (e.g., (31,50-53)), or involved singers and
actors (e.g., (49)).

In the present study, there was a persistent
increase in subjective symptoms throughout the
working day even after the short training pro-
gramme. However, the sum variable in females
showed a decrease in most symptoms after the
training (Figure 3), and in two symptoms (vocal
strain, hoarseness) this decrease was significant. This
finding is important, because these symptoms are
widely considered to reflect working ability (or its
impairment) (4,8,9,28,48). However, in males the
sum variable interestingly increased after the training
and also in the follow-up study. It is possible that this
different behaviour of females and males reflects the

findings reported by Herrington-Hall et al. (54),
according to which women in general appear to be
more interested in health, more likely to recognize
bodily changes as symptoms of illness, and more
willing to seek medical care than males. The indica-
tion might be that when females get ‘permission’ to
feel some symptoms and are taught to learn to
control these symptoms in some way, they experi-
ence it as positive feedback about their self-control.
Conversely, when males learn to observe their voice
more carefully, it is not always a relief (6).

Various studies have shown that a group receiving
therapy always achieves better results compared to
control groups (e.g. (8,50,53,55,56)). However, the
efficacy of different treatment methods continues to
be a topic of intensive debate (20,50,55,57). Given
that the definition of a voice problem is far from
straightforward, the topic of subjective symptoms
and their change remains challenging. Question-
naires are inevitably subjective. In addition, it is
difficult to determine the extent to which subjects’
reports of the effects of voice treatment are influ-
enced by the way they have experienced the training
procedure (58). For example, the voice training
programme of the present study offered basic knowl-
edge not only of voice production, but also on the
effects of good body posture and some environmen-
tal factors, such as the importance of air humidity.
In future studies on voice training, it would be
informative also to analyse how general knowledge of
related issues affects the results.

In the present study, the questionnaire was based
on the Visual Analogue Scale (VAS). On the day of
the examination, all four moments of the day were
marked on the same VAS line each time the
questionnaire was completed. One might ask if the
result would have been different if the subjects had
filled out a blank questionnaire every time they
estimated their subjective symptoms. It is possible
that people have a tendency to ‘build up’ a logical
sequence with their responses. However, by using
the same form the authors wanted to give the
subjects a possibility to assess comparatively the
subjective symptoms they experienced at the differ-
ent moments of the day. It appeared that the subjects
considered thoroughly the use of the scale. It should
also be noted that the subjects were not asked to
directly evaluate the effect of the training in the
present study. This was done by the authors. As the
authors wanted all the three research events (before
the training, 5 weeks after the training and 1.5 years
after the training) to act as their own subjective
units, the subjects were not given an opportunity to
refer to their earlier questionnaires.

The current study addresses the effects of pre-
ventive voice care. Early identification and treatment



of voice problems are thought to reduce their
severity and the time needed to recover from them.
As mentioned before, the European OS&H legisla-
tion obliges the employer to provide for, for example,
the prevention of occupational risks by consultation,
training and general guidelines (24). However, this
obligation is not always fulfilled. According to Jones
et al. (3), some firms even declined to participate in
the research because they wished to avoid raising
employee awareness of voice problems. A previous
study by Morton and Watson (6) showed that some
employees regarded their vocal symptoms as inher-
ent to their occupation and did not necessarily take
appropriate countermeasures. In the light of many
studies based on subjective judgements, persons with
voice problems may benefit from voice training
(20,49-51,55,56), and preventive voice care should
therefore be emphasized as a tool to sustain occupa-
tional capacity.

A comparison of the sum variables of the symp-
toms before and after the two-day training pro-
gramme showed in females that vocal strain and
hoarseness had diminished significantly. One-and-a-
half years after the training, there were no significant
changes compared to the situation five weeks after
the training. Therefore, it can be concluded that the
female subjects gained long-term benefits from
the training. The small number of male subjects,
unfortunately, does not allow strong conclusions to
be made on the effects of training on male voice
users. However, the limited data available tentatively
indicates that males might not benefit from vocal
training as much as females.

The finding of long-term benefits for females is in
line with the recent study by the authors, which is
the only previous study measuring the effects of a
short vocal training programme for ‘ordinary’ voice
professionals (32). Concerning a similar short course
on vocal hygiene arranged for untrained singers,
Broaddus-Lawrence et al. (49) reported a high
degree of benefit and learning, although there was
minimal change in the subjects’ vocal hygiene
behaviour and their perceptual voice characteristics.

Although the present subjects did not suffer from
severe voice problems, the short vocal training
course significantly reduced some of the vocal
symptoms the female subjects had experienced.
However, it can be observed that, although the
overall level of the voice symptoms was lower after
the training (including both short-term and long-
term effects), there was also increase in some of the
symptoms in the follow-up study (Figure 3). There-
fore, it might be justified to suggest that regular
consultation and training in the field of occupational
voice care should be provided for voice users in order
to sustain positive effects of voice training.

Voice symptoms of call-centre customer service advisers 21

Conclusions

The goal of the two-day voice training programme
was to give the participating call-centre operators
knowledge of how to preserve their voices. This
study investigated both the short- and the long-term
effects of the short training course by measuring the
subjects’ symptoms throughout the working day. It
turned out that even a short vocal training course
seems to have a positive effect on the experienced
symptoms of persons, particularly in females, work-
ing in vocally demanding occupations.
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Voice symptoms during a working day before vocal training (females N =34, males N =10). The maximum
score for each moment of the day is 7.5 measured with Visual Analogue Scale. The maximum score for the sum
variable is 30. SD denotes standard deviation. The level of significance is mentioned if there is a significant rise
between the moment in question and the previous time of the day (t-test: *p <0.05; **p <0.005).

Females Males
Symptom Moment of the day mean SD range mean SD range
1) strained Morning 1.1 1.2 0.2-5.0 1.1 1.2 0-3.8
Before lunch 1.8** 1 0.5-4.0 1.4 0.6 0.4-2.2
After lunch 2.2% 1.1 0.3-5.3 1.3 0.5 0.6-2.0
End of the working day 3.0%* 1.4 0.3-7.0 1.8 1.3 0.6-5.1
Sum variable 8.1 3.9 1.4-19.7 5.6 2.7 2.2-11.6
2) hoarse Morning 1.8 1.5 0.2-6.0 1.8 1.5 0.2-5.3
Before lunch 2 1.2 0.5-6.5 1.7 0.7 0.7-3.2
After lunch 2.6%* 1.4 0.3-7.2 1.3 0.7 0.4-2.8
End of the working day 3.1%* 1.6 0.3-7.5 2.2% 1 0.7-4.5
Sum variable 9.5 4.8 1.9-27.2 7 3.4 4.2-15.8
3) lump Morning 0.8 1.1 0-5.2 1.2 1.5 0.1-5.0
Before lunch 1.1 0.8 0-3.8 1.3 1 0.2-3.5
After lunch 1.6** 1 0-4.3 1.2 0.7 0.3-2.6
End of the working day 2.1%* 1.4 0-5.9 1.3 0.9 0.1-3.1
Sum variable 5.5 3.7 0-16.5 4.9 3.3 1.4-11.2
4) choker Morning 0.6 0.7 0.1-3.7 0.5 0.4 0.1-1.1
Before lunch 0.8 0.7 0-3.2 0.6 0.5 0.1-1.5
After lunch 1.2** 0.9 0.2-3.8 0.8 0.4 0.3-1.4
End of the working day 1.6%* 1.2 0-5.2 1 0.5 0.3-1.8
Sum variable 4.2 3.2 0.8-14.0 3 1.5 0.8-5.1
5) mucus Morning 2.1 1.6 0.1-7.1 2.1 2.1 0.2-7.2
Before lunch 2.2 1.4 0.3-6.7 2 1.3 0.5-4.4
After lunch 2.8%* 1.6 0.2-6.2 2.2 1.8 0.4-5.4
End of the working day 3 1.6 0.3-7.5 2.2 1.6 0.1-4.8
Sum variable 10.1 5.3 1.2-26.3 8.5 6.6 2.7-21.8
6) dry Morning 1.1 1.4 0-7.1 1.6 1.8 0.3-6.2
Before lunch 1.4 ** 1.4 0-6.5 2.1 1.5 0.5-4.6
After lunch 1.7 1.3 0-5.6 1.7 1.3 0.5-5.3
End of the working day 2.4%* 1.4 0.3-5.8 2.1 1.6 0.7-6.2
Sum variable 6.6 5.1 0.8-24.3 7.4 5.6 2.4-22.3
7) weak Morning 1.3 1.3 0-6.2 0.8 0.7 0.2-2.5
Before lunch 1.6 1.2 0-5.5 0.8 0.5 0.3-1.8
After lunch 1.9% 1.2 0-5.9 0.9 0.4 0.2-1.4
End of the working day 2.3%% 1.7 0-6.9 0.9 0.5 0-1.8
Sum variable 7 4.6 0-21.1 3.4 1.2 2.6-5.8
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8) effort Morning 1.2 1.5 0-6.4 0.9 0.8 0.2-2.5
Before lunch 1.5 1.2 0.2-6.8 1 0.6 0.2-2.0
After lunch 1.8** 1.3 0.2-7.0 1.1 0.5 0.4-2.3
End of the working day 2.3% 1.6 0.2-7.5 1.2 0.8 0.2-2.5
Sum variable 6.8 5.1 0.8-27.7 4.2 1.1 2.4-5.6
9) creaky Morning 1.2 1.3 0.1-5.5 0.8 0.8 0-2.4
Before lunch 1.4 1.2 0.2-5.9 0.8 0.4 0.3-1.4
After lunch 1.7 1.1 0.2-6.2 1.2 0.7 0.6-3.0
End of the working day 2.2%% 1.5 0.3-6.5 1.1 0.6 0-1.9
Sum variable 6.5 4.6 1.7-24.1 4 0.9 2.8-5.4
10) breaks Morning 1 1.1 0-4.6 0.9 0.9 0-2.8
Before lunch 1.3 0.9 0-4.4 1.1 0.7 0.3-2.3
After lunch 1.8** 1.1 0-6.0 1 0.5 0.2-1.8
End of the working day 2.1% 1.3 0.3-7.0 1.1 0.7 0.3-2.2
Sum variable 6.2 3.6 1.5-20.0 4.1 1.5 1.8-6.4
11) no air Morning 0.7 0.7 0-2.9 0.7 0.7 0.1-2.2
Before lunch 0.9 0.7 0.8 0-2.9 0.8 0.5 0.2-1.5
After lunch 1.2*%* 1.2 0-3.6 1.2 0.6 0.6-2.4
End of the working day 1.4 0-4.5 1.2 0.8 0-2.5
Sum variable 4.1 2.9 0-12.8 4 1.6 1.8-7.0

Appendix B

Voice symptoms during a working day five weeks after vocal training (females N =30, males N =8). The
maximum score for each moment of the day is 7.5 measured with Visual Analogue Scale. The maximum score
for the sum variable is 30. SD denotes standard deviation. The level of significance is mentioned if there
is a significant rise between the moment in question and the previous time of the day (t-test: *p <0.05;
**p <0.005).

Females Males
Symptom Moment of the day mean SD range mean SD range
1) strained Morning 0.9 1 0-4.8 1.4 1.7 0.3-5.3
Before lunch 1.3** 0.9 0-4.2 1.8 0.3 0.7-4.5
After lunch 1.7%* 1.1 0-5.1 2 0.3 0.9-4.0
End of the working day 2.2%% 1.3 0-5.1 2.3% 0.4 0.7-4.5
Sum variable 6.2 3.8 0-19.2 7.5 5.2 3.3-17.8
2) hoarse Morning 1.7 1.6 0.1-6.5 1.7 1.7 0.3-5.4
Before lunch 1.8 1.2 0.1-4.6 1.9 1.3 0.7-4.6
After lunch 2.1* 1.3 0.1-5.1 2.1 1.1 1.0-3.7
End of the working day 2.5% 1.4 0.4-5.5 2.6% 1.4 0.7-4.5
Sum variable 8.1 4.9 0.8-20.1 8.3 4.9 3.6-17.5
3) lump Morning 0.9 0.9 0-3.2 1.4 1.5 0.2-4.7
Before lunch 1.1* 0.8 0-2.7 1.7 1.1 0.4-4.0
After lunch 1.4* 1.1 0-4.1 2.1 0.9 0.6-3.0
End of the working day 1.7% 1.2 0-4.6 2.4 1.3 0.6-4.1
Sum variable 5 3.4 0-13.3 7.5 4 2.0-15.4
4) choker Morning 0.5 0.4 0-2.0 0.8 0.9 0.2-2.8
Before lunch 0.8** 0.6 0-2.6 1 0.7 0.5-2.5
After lunch 0.9% 0.7 0-2.8 1.2 0.6 0.5-2.2
End of the working day 1.1 0.8 0-2.8 1.5 1 0.7-3.7

Sum variable 3.3 2.1 0-8.2 4.5 2.2 2.3-7.9
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5) mucus Morning 1.9 1.7 0-7.2 2.1 1.3 0.3-4.0
Before lunch 1.9 1.4 0-6.6 2.3 0.9 1.1-3.7
After lunch 2.5%% 1.6 0-7.5 3 1.3 1.2-5.4
End of the working day 2.6 1.6 0-7.0 3.1 1.5 0.8-5.0
Sum variable 8.8 5.3 0-27.3 10.4 3.9 5.9-15.3
6) dry Morning 1.1 1.2 0-4.3 1 0.8 0.3-2.2
Before lunch 1.5% 1.2 0-4.7 1.4*% 0.7 0.7-2.5
After lunch 1.7 1.2 0-5.1 1.7 0.9 0.7-3.0
End of the working day 2 1.3 0-4.8 2.2 1.2 0.5-3.8
Sum variable 6.2 4.2 0-17.1 6.3 3 2.9-11.1
7) weak Morning 1.4 1.5 0-5.4 0.9 0.8 0.3-2.8
Before lunch 1.5 1.2 0-4.8 1.3 0.5 0.7-2.3
After lunch 1.8% 1.3 0-5.1 0.6 0.6 0.8-2.8
End of the working day 1.9 1.4 0-5.8 2 1.1 0.9-4.5
Sum variable 6.6 5 0-21.1 5.7 1.9 3.7-9.3
8) effort Morning 1.3 1.4 0-4.9 1 0.8 0.2-2.2
Before lunch 1.6* 1.3 0-4.6 1.3 0.5 0.8-2.2
After lunch 1.7 1.2 0-4.2 1.9 1.5 0.8-5.5
End of the working day 2.1*% 1.4 0-5.3 1.7 0.8 0.6-3.5
Sum variable 6.6 4.8 0-18.3 5.9 2.4 3.4-10.6
9) creaky Morning 1.4 1.5 0-5.0 1.1 0.8 0.2-2.2
Before lunch 1.6* 1.4 0-5.2 1.4 0.6 0.8-2.5
After lunch 1.6 1.2 0-4.7 1.9 1.2 0.6-4.5
End of the working day 1.9% 1.3 0-5.1 1.9 1 0.2-3.3
Sum variable 6.6 4.8 0-18.1 6.3 2.8 3.4-10.7
10) breaks Morning 1.1 1.1 0-4.6 0.9 0.6 0.3-1.9
Before lunch 1.3 0.8 0-3.0 1.4 0.8 0.7-2.8
After lunch 1.4 0.9 0-3.6 1.7 1.5 0.2-4.5
End of the working day 1.6 1 0-4.2 1.9 1.5 0.2-4.3
Sum variable 5.4 3.2 0-12.3 5.8 3.8 1.8-12.5
11) no air Morning 0.9 1.1 0-4.7 0.7 0.4 0.2-1.2
Before lunch 1.2* 1.1 0-4.7 1 0.5 0.4-2.0
After lunch 1.2 1.1 0-5.2 1.5 0.8 0.5-2.8
End of the working day 1.4 1.1 0-4.1 1.8 1.1 0.1-3.4
Sum variable 4.8 4 0-17.4 5.1 2.3 2.2-9.3

Appendix C

Voice symptoms during a working day 1.5 years after vocal training (females N =26, males N=7). The
maximum score for each moment of the day is 7.5 measured with Visual Analogue Scale. The maximum score
for the sum variable is 30. SD denotes standard deviation. The level of significance is mentioned if there is a
significant rise between the moment in question and the previous time of the day (t-test: *p <0.05;
**p <0.005).

Females Males
Symptom Moment of the day mean SD range mean SD range
1) strained Morning 0.7 0.6 0-2.3 0.8 0.8 0-2.5
Before lunch 1.2%* 0.7 0.4-2.6 1.4 0.7 0.8-2.9
After lunch 1.5** 0.7 0.4-2.9 2.0* 0.8 1.2-3.6
End of the working day 2.0%* 1 0.2-4.2 2.9% 1.2 1.9-5.5

Sum variable 5.5 2.5 2.2-11.2 7.1 3.1 4.7-13.0
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2) hoarse Morning

Before lunch

After lunch

End of the working day
Sum variable

3) lump Morning

Before lunch

After lunch

End of the working day
Sum variable

4) choker Morning

Before lunch

After lunch

End of the working day
Sum variable

5) mucus Morning

Before lunch

After lunch

End of the working day
Sum variable

6) dry Morning

Before lunch

After lunch

End of the working day
Sum variable

7) weak Morning

Before lunch

After lunch

End of the working day
Sum variable

8) effort Morning

Before lunch

After lunch

End of the working day
Sum variable

9) creaky Morning

Before lunch

After lunch

End of the working day
Sum variable

10) breaks Morning

Before lunch

After lunch

End of the working day
Sum variable

11) no air Morning

Before lunch

After lunch

End of the working day
Sum variable

1.3
1.5
2.0*
2.1
6.9

0.8
1.2%*
1.7%*
1.8
5.6

0.5
0.9**
1.1**
1.3
3.8

1.8

2.8**
2.8
9.5

1.1
1.4*
1.8%*

6.4

0.9
1.3**
1.5%*
1.6
5.3

0.9
1.2%*
1.5%*
1.7
5.4

0.9
1.4**
1.6*
1.8
5.7

0.8
1.1*
1.4**
1.4
4.7

0.8
1.1%*
1.5%*
1.5
4.8

0.9

1.2
1.1
3.7

0.5
0.7
0.7

2.4

1.2

0.3
1.1
3.6

0.9
0.8
0.9
1.1
3.3

0.8
0.8
0.9
1.1
3.3

0.8
0.8
0.9
1.2
3.2

W = =
o N

0.8
0.8

3.1

0.8
0.8

1.1
3.4

0.3-5.2
0.3-3.0
0.3-4.5
0-3.5
2.6-14.0

0-4.6
0.2-4.3
0.2-4.3
0.2-4.3
0.6-16.3

0-2.3
0-2.7
0-2.5
0-3.3
0-10.4

0.2-5.6
0.2-4.4
0.7-5.1
0.3-5.1
4.4-17.8

0.2-3.2
0.4-3.6
0.4-4.2
0.2-4.8
1.6-13.9

0.1-3.9
0.2-3.4
0.2-3.7
0-3.7
0.8-14.2

0-2.7
0-2.9
0-3.4
0-4.4
0-11.4

0-4.8
0-4.3
0-4.5
0-5.0
0-18.6

0-4.3
0-2.8
0-3.2
0-3.5
0-12.5

0-3.7
0-3.9
0-4.2
0-4.4
0-16.2

1.3
1.8
2.3*
3.0%
8.3

1.1
1.3
1.7
2.5%
6.5

0.9
1.1
1.4*
2.0%
5.4

1.9

2.7
3.5
10.1

1.4
1.8
2.3%
2.9%
8.5

1.3
1.7
2.1
2.7%
7.9

1.5
1.9
2.5%
6.9

1.4
1.7

6.1

0.8
1.3
1.6
2.3%
5.9

0.8
1.1
2.0*
2.1

1.2
1.1
1.2
1.4
4.5

1.1
0.9
0.9
1.6
4.2

0.5
0.7
1.2
3.2

1.3
0.9
1.5
1.2
4.3

1.4

1.3
1.7
5.1

1.1
0.6
0.8
0.8
2.9

0.7
0.7
0.9
1.1

0.7
0.4
0.5
0.8
2.1

0.6
1.2
0.9
1.4
3.8

0.5
0.6
1.3
0.9
2.9

0.3-3.5
0.8-3.7
1.2-4.7
1.6-5.2
4.2-15.8

0.2-3.3
0.4-3.0
0.4-2.8
0.4-5.0
1.6-12.6

0.3-3.0
0.4-2.1
0.4-2.6
0.4-4.2
1.6-11.9

0.3-3.8
1.0-3.3
1.5-5.7
1.8-5.0
5.1-17.8

0.4-4.2
0.4-3.0
0.4-3.7
0.4-55
1.6-16.4

0.3-3.5
1.0-2.5
1.0-3.2
1.6-4.2
5.1-13.3

0.4-2.5
0.4-2.7
0.4-3.1
0.4-3.7
1.6-10.9

0.4-2.2
0.8-2.1
1.1-2.4
0.7-2.8
3.7-9.1

0-1.7
0.3-3.7
0.5-2.9
0.5-4.8
2.0-12.9

0.3-1.7
0.5-2.1
0.5-4.5
0.5-2.8
2.0-10.7
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Appendix D

The sum variables before the training, five weeks after the training and 1.5 years after the training. The
maximum score for the sum variable is 30. SD denotes standard deviation. The level of significance is
mentioned if there is a significant change between the moment in question and the previous moment. (t-test:
x*

p <0.05).

Females Males
Symptom before 5 weeks after 1.5 years before 5 weeks after 1.5 years
training training after training training training after training
N =34 N =27 N =27 N=10 N=38 N =7

1) strained mean 8.1 6.2% 5.5 5.6 7.5 7.1

SD 3.9 3.8 2.5 2.7 5.2 3.1

range 1.4-19.7 0-19.2 2.2-11.2 2.2-11.6 3.3-17.8 4.7-13.0
2) hoarse mean 9.5 8.1* 6.9 7 8.3 8.3

SD 4.8 4.9 2.7 3.4 4.9 4.5

range 1.9-27.2 0.8-20.1 2.6-14.0 4.2-15.8 3.6-17.5 4.2-15.8
3) lump mean 5.5 5 5.6 4.9 7.5 6.5

SD 3.7 3.4 3.7 3.3 4 4.2

range 0-16.5 0-13.3 0.6-16.3 1.4-11.2 2.0-15.4 1.6-12.6
4) choker mean 4.2 3.3 3.8 3 4.5 5.4

SD 3.2 2.1 2.4 1.5 2.2 3.2

range 0.8-14.0 0-8.2 0-10.4 0.8-5.1 2.3-7.9 1.6-11.9
5) mucus mean 10.1 8.8 9.5 8.5 10.4 10.1

SD 5.3 5.3 3.6 6.6 3.9 4.3

range 1.2-26.3 0-27.3 4.4-17.8 2.7-21.8 5.9-15.3 5.1-17.8
6) dry mean 6.6 6.2 6.4 7.4 6.3 8.5

SD 5.1 4.2 3.3 5.6 3 5.1

range 0.8-24.3 0-17.1 1.6-13.9 2.4-22.3 2.9-11.1 1.6-16.4
7) weak mean 7 6.6 5.3 3.4 5.7*% 7.9

SD 4.6 5 3.3 1.2 1.9 2.9

range 0-21.1 0-21.1 0.8-14.2 2.6-5.8 3.7-9.3 5.1-13.3
8) effort mean 6.8 6.6 5.4 4.2 5.9 6.9

SD 5.1 4.8 3.2 1.1 2.4 3

range 0.8-27.7 0-18.3 0-11.4 2.4-5.6 3.4-10.6 1.6-10.9
9) creaky mean 6.5 6.6 5.7 4 6.3 6.1

SD 4.6 4.8 3.8 0.9 2.8 2.1

range 1.7-24.1 0-18.1 0-18.6 2.8-5.4 3.4-10.7 3.7-9.1
10) breaks mean 6.2 5.4 4.7 4.1 5.6 5.9

SD 3.6 3.2 3.1 1.5 3.8 3.8

range 1.5-20.0 0-12.3 0-12.5 1.8-6.4 1.8-12.5 2.0-12.9
11) no air mean 4.1 4.8 4.8 4 5.1 6

SD 2.9 4 3.4 1.6 2.3 2.9

range 0-12.8 0-17.4 0-16.2 1.8-7.0 2.2-9.3 2.0-10.7




