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ABSTRACT

Background: Occupational voice disorders are characterized by rich symptomatology, which is dominated by symptoms by the vocal
tract discomfort. Therefore, in the management it is important to consider these subjective complaints. The aim of the study was to as-
sess the usefulness of using the vocal tract discomfort scale (VID) in evaluating the effects of rehabilitation concerning occupational
dysphonia. Material and Methods: The study included 55 teachers (mean age: 47.2) with occupational dysphonia diagnosed by means
of videostroboscopy. The test battery covered also: voice self-assessment according to voice handicap index (VHI), perceptual GRBAS
scale and the new VTD scale. Each subject underwent intensive rehabilitation, including voice training and voice hygiene educa-
tion. The post-therapy examination was conducted using the above-mentioned methods. Results: Comparing the results obtained
in the preliminary and the control test a significant post-therapy improvement (p = 0.000) was discovered in relation to the general
outcome of the symptoms in the VTD scale — assessed both as for the frequency subscale (24.7 points vs. 10 points) and the severity
subscale (25.5 points vs. 10 points). A positive significant effect of the treatment was also observed in the voice VHI disability index
(p < 0.05) and in perceptual voice evaluation, using the GRBAS scale (p < 0.05). In addition, the study revealed a high coefficient
of correlation (r) between the subscales of the VID, both in the preliminary examination (r = 0.934) and the control one (r = 0.935).
Conclusions: The vocal tract discomfort scale (VTD) seems to be a valuable tool, useful in monitoring the progress in the treatment
of occupational voice disorders. Med Pr 2012;63(2):141-152
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STRESZCZENIE

Wstep: Zaburzenia glosu o podfozu zawodowym charakteryzuja sie bogata symptomatologia, w ktérej dominuja objawy dyskom-
fortu w obrebie traktu glosowego. Z tego powodu w postepowaniu diagnostyczno-terapeutycznym wazne jest uwzglednienie tych
dolegliwoéci. Celem pracy byto zastosowanie skali dyskomfortu traktu glosowego (VID) w ocenie efektow rehabilitacji dysfonii za-
wodowych. Material i metody: Badaniami objeto grupe 55 nauczycieli ($rednia wieku: 47,2 lat), u ktérych na podstawie badania fo-
niatrycznego z wideostroboskopia rozpoznano dysfonie zawodowe. Zestaw testow diagnostycznych obejmowat réwniez: samoocene
glosu wedtug wskaznika niepelnosprawnosci gtosu VHI, ocene percepcyjna glosu wedlug GRBAS, a takze badanie za pomoca nowej
skali VTD. Kazdy z pacjentéw poddany byl intensywnej rehabilitacji glosu, uwzgledniajacej trening glosowy oraz edukacje higieny
glosu. Po zakonczeniu terapii przeprowadzono badanie kontrolne z zastosowaniem ww. metod. Wyniki: Poréwnujac wyniki uzyska-
ne w badaniu wstepnym i kontrolnym, stwierdzono istotng poprawe po terapii (p = 0,000) w odniesieniu do wyniku ogdlnego symp-
toméw skali VTD - ocenianego zaréwno w podskali czestotliwosci (24,7 pkt vs 10 pkt), jak i podskali nasilenia (25,5 pkt vs 10 pkt).
Pozytywne istotne efekty terapii zaobserwowano rowniez we wskazniku niepelnosprawnoéci glosowej VHI (p < 0,05), a takze w oce-
nie percepcyjnej glosu, z zastosowaniem skali GRBAS (p < 0,05). Ponadto badania dowiodly, ze skala dyskomfortu traktu glosowego
(VTD) charakteryzuje si¢ wysokim wspotczynnikiem korelacji () pomiedzy podskalami, zaréwno w badaniu wstepnym (r = 0,934),
jak i kontrolnym (r = 0,935). Wnioski: Skala dyskomfortu traktu gtosowego (VTD) wydaje si¢ by¢ warto§ciowym narzedziem, przy-
datnym w monitorowaniu postepow terapii zawodowych zaburzen glosu. Med. Pr. 2012;63(2):141-152
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INTRODUCTION

Human voice is a complex phenomenon, which arises
from the interaction of the respiratory organ, the pho-
natory organ, the resonant cavities and the organs of ar-
ticulation, which are controlled by the central nervous
system. Therefore, the smooth functioning of the vocal
organ is possible due to the co-ordination of the above-
mentioned mechanisms and processes necessary for
the emergence of voice (1,2).

Each year, an increasing number of professionals
use their voice to perform their occupation (3). Ab-
normal mechanisms of voice emission in these patients
may lead to occupationally-induced voice disorders.
In the literature, these multiform disorders are referred
to as dysphonia, whose symptoms are usually paresthe-
sia of the throat and larynx, a temporary or permanent
voice hoarseness, dulling of the voice tone and nar-
rowing of its scale, as well as reduced phonation time.
Often, the first symptom of these disorders may be
the feeling of tickling, irritation, dryness and the feeling
of obstruction (the so-called “lump”) in the throat (4,5).
Moreover, in these individuals there appear habitual
throat clearing, dry cough, the “voice fatigue” and
weakening of its strength, especially during prolonged
vocal effort. A characteristic feature for a long-lasting,
untreated dysphonia is the so-called voice fatigue syn-
drome, resulting from improper compensation of vocal
effort. These patients are observed to suffer from exces-
sive muscle tension in respect of their pharynx, larynx
and neck, causing the feeling of discomfort of the vocal
tract, and sometimes tenderness and severe pain within
these structures, preventing the production of the voice
(odynophonia) (6,7).

In the case of long-term problems that are often ne-
glected by patients and physicians, occupational dys-
phonia can cause physical discomfort, as well as the de-
terioration of the occupational and social functioning
particularly for people who use their voice as a working
tool (8-10). Moreover, it can lead to changes in mental
health and cause symptoms such as depressed mood,
bad mood, depression or anxiety. It produces a kind
of a “vicious circle” of causal dependence, which can
lead not only to irreversible pathology of the voice, but
also to serious mental disorders.

For this reason, occupation-related voice disorders
require comprehensive diagnostic work, taking into
account also the subjective assessment of the symp-
toms coming from the vocal organ. Currently, there
are few standardized methods for the subjective as-

sessment of voice disorders. The methods most widely
used in Poland include the voice handicap index (VHI)
and the perceptual voice assessment according to
the GRBAS scale. Another method for subjective evalu-
ation of voice disorders is the VTD scale (Vocal Tract
Discomfort), proposed by Mathieson in 1993 (11),
commonly used in Britain. Our study demonstrated
the usefulness of the Polish version of the VTD scale
in the diagnosis of dysphonia (12,13).

So far, in Poland, studies on the use of the VID
scale in monitoring the progress of rehabilitation have
not been performed. For this reason, the purpose
of this study was to evaluate the results of voice therapy
in patients with occupational dysphonia using the Vo-
cal Tract Discomfort scale (VTD) in comparison with
the evaluation of VHI and the GRBAS scale.

MATERIALS AND METHODS

The study comprised 55 occupationally active people
with voice dysphonia, including 51 women and 4 men.
The average age of the patients was 47.2 years, the young-
est person was 30, while the oldest was 59 years old.
The patients were enrolled into the study group based
on videostroboscopy.

In addition, all patients had been subjected to: a sub-
jective assessment using VHI and VTD, and perceptual
voice evaluation according to GRBAS. A simple but ob-
jective aerodynamic parameter measurement was also
performed, i.e. the maximum phonation time (MPT).

All persons in the study group completed the voice
tract discomfort questionnaire (VTD) on 8 symptoms
concerning the vocal tract (i.e. burning, tight, dry, ach-
ing, tickling, sore, irritable, lump in the throat) assessed
as for the subscale of frequency and severity. The assess-
ment of individual items of the scale is made in the scale
range from 0 to 6, where — concerning the subscale of fre-
quency - 0 means never, 1-3 mean sometimes, 3-5 of-
ten, 6 — always. As for the subscale of severity 0 — means
none, 1-3 mean mild, 3-5 moderate, 6 means extreme.
The total score can range from 0 (8 questions 0 points
each) to 48 points (8 questions 6 points each). The full
text of the Polish and English version of the voice tract
discomfort (VTD) scale, including the division into sub-
scales is shown in Appendix 1.

Apart from that, a self-assessment of the voice was
conducted according to the Voice Handicap Index,
which is the most widely used tool for the subjec-
tive assessment of voice disorders in Poland (14) and
worldwide (15,16). It examines the impact of voice dis-
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orders in three domains of life: functional, emotional
and physical. The result obtained within the limit 0-30
is defined as a minor voice handicap, 31-60 is an ave-
rage voice handicap, and the result of 61-120 points in-
dicates a serious voice handicap.

Moreover, all patients were subjected to the per-
ceptual voice assessment using the GRBAS scale by Ja-
pan Society of Logopedics and Phoniatrics, which
describes voice disorders with 5 well-defined parame-
ters: G (grade of hoarseness) — the degree of voice
hoarseness, R (roughness) - the roughness of the voice
resulting from irregularity of vocal folds vibrations,
B (breathiness) - “breathing” voice as a result of air
escaping during phonation through unopened glot-
tis, A (asthenic) - weak asthenic voice, S (strained) -
tense, hyperfunctional voice,. The GRBAS scale has four
levels of disorders intensity in which “0” means normal
voice, “1” — mild deviance, “2” — moderate deviance,
“3” — severe deviance, with respect to all parameters.

After a preliminary study, including the above-de-
scribed methods, the patients were enrolled into a com-
prehensive voice rehabilitation consisting of direct
therapy (training in scope of techniques of proper voice
production) and indirect therapy (vocal hygiene and
a healthy lifestyle education). The entire cycle of voice
rehabilitation lasted about 3-4 months.

Indirect voice therapy

The first step in the rehabilitation proceedings was vo-

cal hygiene education. It consisted in two meetings

in the form of an individual conversation with a speech
therapist about the following issues:

a) physiology of voice formation;

b) rules of correct voice production;

c) working environment, paying particular atten-
tion to the microclimate of the premises and noise
in the workplace;

d) education on the harmful effects of excessive use
of the voice and overstraining the voice;

e) education on the change vocal habits;

f) personal hygiene (i.e. taking care of physical fit-
ness, proper hydration of vocal cords — according to
the recommendations of the British Voice Associa-
tion — a person working with his or her voice should
drink daily about 8 glasses of still mineral water,
avoid substance abuse, including: cigarette smoking,
drinking alcohol, taking drugs that affect the dryness
of the mucous membrane of the pharynx and larynx);

g) change in eating habits (i.e. avoiding large meals and
night snacks, fatty and spicy foods, drinking strong

coffee and tea, which also plays a role in the preven-

tion of the reflux disease that often accompanies

occupation-induced dysphonia);
h) forms of coping with stress at work.

Each patient received a booklet with instructions
on the care of the voice organ developed by a team
of the Department of Audiology and Phoniatrics at
Nofer Institute of Occupational Medicine in £.6dz.

Direct voice therapy

According to the European guidelines on the treatment

of voice disorders, vocal rehabilitation of patients with

occupational dysphonia involved correction of voice
production and was based on close cooperation be-
tween a laryngologist/phoniatrician with a speech the-

rapist trained in the techniques of voice production (17).
Direct voice therapy consisted of a series of several

meetings (min. twelve 1-hour sessions) in the speech
therapist office. The visits took place once a week.
The role of the speech therapist was to give the patient
the basic principles for the comprehensive program
of voice training. In addition, his or her major aim was
to motivate and encourage the patient to regular exer-
cise, whose goal was the elimination of wrong habits re-
garding voice production.

The direct voice training (VFEs - vocal function ex-
ercises) was individually tailored to the needs of the pa-
tient, taking into account the age, sex and general condi-
tion of the rehabilitated person. It included the follow-
ing steps:

1. Breathing and relaxation exercises. This stage com-
prised good posture exercises, relaxation exercises
to eliminate or reduce facial and neck muscles ten-
sion, as well as breathing exercises allowing the pa-
tient to master the proper technique of breathing.
An extremely important element were respiratory
support exercises, the so-called apoggio or deliber-
ate release and deepening of the expiratory phase
with controlled tension of the respiratory muscles.
Through systematic breathing exercises, the pa-
tient learned to conduct the breath properly, which
in turn meant that it became effective and efficient.

2. Phonatory exercises. This step allowed the patients
to make free, effortless and soft sound emission, and
to speak at the frequency/pitch most convenient and
economical for the voice, adjusted to the age and
sex of the person. The essence of the phonatory ex-
ercises was also learning the capability of modeling
the strength and pitch of the voice, which depend
on proper breathing and correct phonation. Equally
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important were also the exercises meant to stimu-
late and use of all resonators and resonant chambers
in order to achieve maximum resonance. Mastering
the proper resonant space setting, through a com-
bination of chest resonator with base resonators,
was a decisive element as for the volume and tone
of the produced sound. In addition, it allowed for
effective and efficient operation of the voice organ.

3. Articulation exercises. Direct voice training also in-
cluded articulation exercises aimed at eliminating
from the voice track unnecessary tension and stress
and obtaining the natural alignment of its individual
elements. For this purpose, the patient was asked
to perform exercises improving the flexibility and
strength by the muscles of the articulation organs.
Another element was to improve the speech tech-
niques paying particular attention to distinctive pro-
nunciation of vowels and consonants, moderate pace
of speech, a wide-open mouth and a corresponding
lowering of the jaw.

4. Integration and habituation exercises. The initial
phase of this training included auditory self-correc-
tion exercises, which consisted of teaching the pa-
tient to capture the differences between normal and
abnormal voice. The patient, during subsequent
meetings, was meant to better control the correct-
ness of the performed exercises, using biofeedback,
as well as he or she evaluated their own voice, and
discussed its character with a speech therapist.
During the second stage, the exercises involving
learned the fixed elements of correct voice produc-
tion were introduced into normal conversational
speech and tasks requiring increased effort voice.
During this training, a speech therapist made an in-
dividual assessment of the patient’s progress. He or
she paid special attention to the posture, proper way
of breathing, proper respiratory support, the abil-
ity to activate the resonators of the upper and lower
areas, the right way of phonation, and articulation
during free speech. Then, if necessary, the patient
was qualified to take up the following breathing, re-
laxation, phonatory, or articulatory exercises.

At the end of the cycle of voice rehabilitation (after
about 3-4 months), each patient filled again the above-
mentioned scales (VHI, VTD), and an assessment
of the voice according to the GRBAS scale was per-
formed. In addition, patients also underwent a video-
stroboscopic test along with the max. phonation time
measurement (MPT). The results of these tests were not
the subject of this report.

Statistical analysis

Assessing the effects of voice rehabilitation according to
the VTD scale, in scope of two subscales, we compared
the results obtained in the preliminary (0) and the con-
trol (1) examination using the test for dependent sam-
ples (T-Test). For the sake of comparison of individual
items of frequency and severity of the symptoms con-
tained on the VTD scale, the Wilcoxon test was used.
As the threshold for recognition of the result as statisti-
cally significant, p < 0.05 was adopted.

In addition, statistical analysis was performed in or-
der to compare the frequency and severity of the symp-
toms of dysphonia, in the preliminary and the control
examination, in respect of individual symptoms exam-
ined in the VTD scale with the median.

The VHI questionnaire results, obtained in the pre-
liminary test and the control one, were statistically
analyzed using the test for dependent samples (T-Test)
and the results of the listening evaluation according
to GRBAS using the Wilcoxon test.

To assess the relationship between the results
of the VHI questionnaire and the VTD subscales
Pearson’s nonparametric test was used. The analysis
of the relationship between the results on the GRBAS
scale and VTD was performed using Spearman’s rank
correlation coeflicient.

RESULTS

To assess the effects of voice therapy we compared the re-
sults obtained from the VTD scale, VHI questionnaire,
perceptual voice evaluation using GRBAS, in the pre-
liminary test (before voice therapy) and the control test
(after the treatment).

The analysis of the overall average of the symp-
toms on the VID scale showed that the overall result
as for the frequency subscale in the preliminary test
was 24.7 points and it was significantly higher (worse)
than the score obtained in this scale in the control test,
which was only 10 points. A similar improvement after
treatment was found in scope of the severity of symp-
toms on the VTD subscale, where the score before the the-
rapy was 25.5 points, and after 10 points. This improve-
ment was statistically significant for both the frequency
subscale (p = 0.000), and the severity subscale (p = 0.000).

Moreover, a comparison of the mean frequency
and severity of particular symptoms of voice tract
discomfort scale was performed. Due to the ordinal
level of the variables measurement, the median was
used. It was demonstrated that better results were ob-
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tained in the control test (Tab. 1). It is worth noting
that in the preliminary test the median for dry, tickling
and the lump in the throat feeling was 4 points, while
in the control test it was reduced to 1-2 points for these
symptoms and for the two subscales.

The analysis of the median value results using
the Wilcoxon test showed a statistically significant im-
provement (p = 0.000) for all medical symptoms as-
sessed both in scope of the frequency and severity sub-
scale, following the voice therapy.

In the course of the analysis of individual symptoms
(items) for the frequency subscale it was found that
symptoms such as tight, dry, aching, tickling, irritable
and lump in the throat feeling were much less likely
to occur after the treatment (Fig. 1). A similar improve-
ment was seen in case of the results for the same symp-
toms (items) in the subscale of severity on the VTD
scale, where in the control test (1) significantly better
results were obtained compared with the initial exami-
nation (0) (Fig. 2).

Table 1. Median of the respective items for the VID frequency and severity subscale in the preliminary and the control examination

(Wilcoxon test)

Tabela 1. Mediana dla poszczegolnych dolegliwosci w zakresie czestotliwosci i nasilenie w skali VTD w badaniu wstepnym i kontrolnym

przy pomocy testu Wilcoxona

Frequency Severity
Czestotliwo$é Nasilenie
Symptoms median median
Symptomy mediana mediana
P P
preliminary test control test preliminary test control test
badanie wstepne  badanie kontrolne badanie wstgpne  badanie kontrolne
Burning / Pieczenie 2.0 1.0 0.000* 3.0 1.0 0.000*
Tight / Napigcie 3.0 2.0 0.000* 3.0 1.0 0.000*
Dry / Sucho$¢ 4.0 2.0 0.000* 4.0 2.0 0.000*
Aching / Bol 3.0 1.0 0.000* 3.0 0.0 0.000*
Tickling / Drapanie 4.0 1.0 0.000* 4.0 1.0 0.000*
Sore / Tkliwos¢ 2.0 0.0 0.000* 2.0 0.0 0.000*
Irritable / Podraznienie 3.0 1.0 0.000* 4.0 1.0 0.000*
Lump in the throat / Uczucie kluski
w gardle 4.0 1.0 0.000* 4.0 1.0 0.000*
VTD - vocal tract discomfort scale / skala dyskomfortu traktu glosowego.
*p < 0.05.
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Symptoms / Symptomy

Fig. 1. Box plots used to compare the respective items for the VTD frequency subscale in the preliminary (0) and the control (1) examination
Ryc. 1. Poréwnanie poszczegdlnych itemoéw podskali czestotliwoéci VTD w badaniu wstepnym (0) i kontrolnym (1)



146 E. Woznicka et al. Nr 2
«©
=
S
B
= 6 o
5 5 . *
=]
2 44 ° o
S 34 °
u . EI :
0 T T T T t T T T T T T i T T T
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
burning / tight / dry / aching / tickling / sore / irritable / lump in the throat /
/ pieczenie / napigcie / suchosc¢ / bol / drapanie / tkliwo$¢ /podraznienie  / uczucie kluski w gardle

I Preliminary test / Badanie wstepne (0)
EI Control test/ Badanie kontrolne (1)

* outlier value / wartosci odstajace
o extreme value / warto$ci ekstremalne

Symptoms / Symptomy

Fig. 2. Box plots used to compare the respective items for the VTD severity subscale in the preliminary (0) and the control (1) examination
Ryc. 2. Poréwnanie poszczegdlnych itemdéw podskali nasilenia VTD w badaniu wstepnym (0) i kontrolnym (1)

The improving proving the effectiveness of the used
voice therapy was also observed in VHI (Fig. 3). After
the treatment, the average total score of VHI clearly
improved compared with its value before the treatment
(49.3 vs. 24.5). It should be noted that the average total
VHI score before therapy was contained in the second
range, which means that the patients rated their voice
handicap as moderate, and in control test the vocal
problems of the rehabilitated patients were presumed as
minor, since the average total VHI score in all subjects
was contained within I range.
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*p <005 VHI - Vocal handicap index / Wskaznik niepetnosprawnosci gtosu

Fig. 3. The results of VHI in the preliminary and the control
examination (Test-T)

Ryc. 3.Wyniki skali VHI w badaniu wstepnym i kontrolnym
z zastosowaniem testu dla prob zaleznych (Test-T)

Similarly, better results in the control test were ob-
tained for each of the subscales of VHI. The improve-
ment was found for both the functional subscale (12.4
vs. 6), the emotional (14.5 vs. 6.8), and the physical
(22.4vs. 11.7).

Statistical analysis using the test for dependent sam-
ples (T-Test) showed the improvement of the total VHI
score (p < 0.05), as well as the results of each of the VHI
subscales on the level of significance (p < 0.05).

Animprovement as for the tone and reduction in the de-
gree of voice hoarseness was also found in perceptual voice
evaluation using the GRBAS scale (Fig. 4). The analysis
of the results of individual voice self-assessment parame-
ters, using the Wilcoxon test, showed significantly better
results in the control test, compared with the initial exami-
nation for each of the five parameters (p < 0.05).
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Fig. 4. The parameters of GRBAS scale in the preliminary (0)
and the control (1) examination (Wilcoxon test)

Ryc. 4. Wyniki skali GRBAS w badaniu wstepnym (0)

i kontrolnym (1) z zastosowaniem testu Wilcoxona

In order to assess the relationship between the re-
sults of the GRBAS scale and the VTD scores, Spear-
man’s rank correlation coefficient was used. Statistical
analysis showed no correlation between these scales.



Nr 2

Applicability of the Vocal Tract Discomfort 147

To examine the strength of the straight association
between the two VTD subscales coeflicient of deter-
mination was calculated (Fig. 5). It was observed that
the correlation points are grouped along a hypotheti-
cal straight line, which indicates substantial strength
of the association, both in the preliminary test (0):
R? = 0.872, and the control test (1): R? = 0.874. More-
over, the sign of the correlation coeflicient “+” means
positive proportional relationship, i.e. the changes
in both subscales followed the same direction.

40

30

20

Frequency of symptoms / Czgstotliwo$¢ symptoméw chorobowych

T I I
10 20 30 40
Severity of symptoms / Nasilenie symptomdw chorobowych
@ Preliminary test/ Badanie wstepne (0)

R? - coefficient of determination / wspétczynnik determinacii.

verity of the symptoms from the vocal tract, the smaller
subjective self-assessment of the voice.

The analysis of the relationship between the VHI sub-
scales and the VTD scale indicates that the symptoms
evaluated in relation to the VTD subscale co-occur with
the emotional and physical subscale after the conducted
vocal therapy for the frequency subscale the level of sig-
nificance was p = 0.429 for the VHI emotional subscale,
p = 0.466 for the VHI physical subscale. For the severity
subscale p = 0.428 and p = 0.553, respectively.

35

30

25

R? =0.874

Frequency of symptoms / Czgstotliwo$¢ symptoméw chorobowych

I I
0 20 40
Severity of symptoms / Nasilenie symptomdw chorobowych
Control test / Badanie kontrolne (1)

R? - coefficient of determination / wspétczynnik determinacii.

Fig. 5. Scatterplot illustrating the correlation of the frequency and the severity of symptoms in the VTD scale in the preliminary

and the control examination

Ryc. 5. Rozrzut korelacyjny nasilenia i czestotliwosci symptoméw chorobowych w badaniu wstepnym i kontrolnym

The next stage of this study was to analyze the cor-
relation association between the VTD subscales using
the Pearson’s test (Tab. 2). A very strong positive cor-
relation between the severity of the symptoms and
their frequency, as shown in Table 2, was observed.
In the preliminary test, the correlation coefficient was
as high as 0.934, and in the control test, this coefficient
equaled 0.935, which indicates a strong correlation be-
tween these subscales, both before the treatment and
after it.

Table 2 presents the relationship between the VHI
questionnaire results and the scores obtained accord-
ing to the VTD scale also calculated using the Pear-
sons test. The results indicate the existence of correla-
tions between variables in the control examination.
The total VHI score correlates with the level of fre-
quency (p = 0.000, r = 0.466) and severity (p = 0.000,
r = 0.477) of the symptoms after therapy, which means
that the smaller the subjective level of frequency and se-

In summary, the correlation analysis showed a sig-
nificant correlation between the results of the VHI and
the VTD scale after administering treatment, which
suggests that the reduced values of VHI were accom-
panied by the decrease of the values on the VTD scale,
i.e. they improved.

DISCUSSION

In the present study, we assessed the effects of voice
therapy using a voice tract discomfort scale in a group
of patients with diagnosed occupational dysphonia.
It should be emphasized that the subjective voice as-
sessment is widely applied in practice and it makes
an important element of a comprehensive examination
of the voice organ, next to the objective tests. For this
reason, it was decided to use the VTD scale in moni-
toring the therapy progress in comparison with other
subjective voice assessment methods commonly used
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in phoniatric practice, namely: self-assessment by VHI
and perceptual assessment by GRBAS.

The subject of the research was evaluation of the ef-
fects of voice rehabilitation by means of the VTD scale.
The rehabilitation included both the indirect and direct
voice therapy. All patients showed an improvement
of the voice function, as confirmed by subjective scales:
self-assessment of voice using VHI, perceptual voice
evaluation carried out according to the GRBAS scale
and the VTD scale. The positive effects of voice rehabili-
tation were also confirmed in an objective qualitative
examination - i.e. videostroboscopy, and an objective
quantitative parameter — the measurement of maxi-
mum phonation time (MPT). The results of these tests
will be discussed and presented in the next publication.

The analysis of the overall VTD scale assessment
showed significant improvement in the symptoms af-
ter the treatment compared with those obtained before
the treatment. The incidence of the symptoms after
the treatment decreased in comparison with the pe-
riod before the treatment commenced (24.7 points
vs. 10 points). A similar improvement was observed
for the symptoms subscale measured on the VTD
scale (25.5 points vs. 10 points). This difference was
statistically significant both for the frequency subscale
(p = 0.000) and the severity one (p = 0.000). Moreover,
significant improvement was also observed for the fre-
quency and severity subscales of the particular items
(symptoms) of the VTD scale.

The positive effects of the treatment were also ob-
tained as for VHI, where the total score and the result
obtained in each of the subscales: functional, emotional
and physical was lower in the control examination com-
pared with the initial examination (p < 0.05).

Similar results were also observed in scope
of the perceptual voice evaluation carried out according
to GRBAS. As a result of direct voice therapy, significant
improvement was observed for each of the parameters
evaluated by GRBAS.

It should be noted that the coefficient of determina-
tion, which is the second - apart from the correlation
coefficient measurement of the strength of association
between subscales, was high both before the treatment
(R? = 0.872) and after it (R* = 0.874), indicating a high
compliance of the severity and frequency of the symp-
toms rated on the VTD scale. These results are consis-
tent with the results of the analysis examining the cor-
relation between the subscales of the VTD scale, carried
out using Pearson’s test. Similarly, there was observed
a very strong positive relationship between the sever-

ity of the symptoms and their frequency in the pre-
liminary test (correlation coefficient as high as 0.934),
and in the control test (the correlation coefficient
is 0.935). The results indicate significant relationships
between the frequency of occurrence of the disease
symptoms and their severity, which seems obvious,
because the more common the symptoms are within
the voice tract, the greater their intensity. The con-
firmation of this observation are studies on the oc-
currence of subjective voice symptoms in people who
use the voice professionally that conducted by Koszty-
fa-Hojna (18). The author proved that discomfort felt
within the vocal tract is closely linked to the lack of ap-
plying a proper technique of voice production and
the ignorance as for the basic vocal hygiene voice.

Furthermore, we analyzed the correlation between
the VID scale and the commonly used indicator
of voice handicap index - VHI. A positive relationship
was found between the total VHI result and its physical
and emotional subscales and the subscales of VTD only
in the evaluation following the voice therapy; for the fre-
quency subscale the level of significance was p = 0.466
for the relationship with the total VHI, p = 0.429 for
the VHI emotional subscale, p = 0.466 for the VHI
physical subscale. For the severity subscale, the results
were, respectively, p = 0.477, p = 0.428, and p = 0.553.
The observations described above are reflected in clini-
cal practice, since the reduction of vocal tract discomfort
accompanying occupation-related dysphonia, induced
a significant improvement in the VHI scores, concern-
ing both the total result and its individual subscales, re-
flecting the improvement of the emotional, functional
and physical state of the rehabilited patients.

It should be noted that in the literature devoted to this
subject we found no papers evaluating the relationship
between the VTID scale with another subjective voice
self-assessment. In our study, we obtained a clear positive
correlation between the voice handicap index, which is
one of the most widely used methods of subjective voice
assessment, and the vocal tract discomfort scale.

Our study showed that all teachers in the study
group reported — prior to the treatment - fairly fre-
quent and severe symptoms from the vocal tract, usu-
ally in the form of pharyngo-laryngeal paresthesia, such
as a burning sensation in the throat and esophagus,
tight, dry, tickling and habitual grunts related to it, for-
eign body sensation in the throat or pain in the throat
and larynx. These results are confirmed in clinical inter-
pretation: a characteristic feature of occupation-related
dysphonia, especially hyperfunctional dysphonia, is ex-
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cessive tightening of the muscles of the larynx, pharynx
and neck during phonation, which ultimately leads to
the overstraining of these muscles, especially the voice
muscles, causing serious discomfort (19-21). For this
reason, it is worthwhile to popularize the VTD scale
in the diagnostic and therapeutic procedures concern-
ing dysphonia in Poland.

Mathieson applied in her studies the VTD scale
in the monitoring of the therapy conducted in pa-
tients with voice disorders (11,22). Clinical tests car-
ried out by the author showed that patients with dys-
phonia of various etiology often reported discomfort
in the voice tract area. Moreover, she proved that pa-
tients with hyperfunctional dysphonia complain about
the presence of symptoms such as tension, tenderness
and a feeling of an obstacle in the throat, more often
than patients with organic dysphonia. These results
are consistent with the findings of Tavares and Mar-
tins (23) who in their research showed that people
with voice disorders often complain about discomfort
in the voice tract area than the healthy subjects. Simi-
lar results have been presented by other authors, who
found that the symptoms in the form of pain and ten-
sion, or irritation and dryness around the vocal tract
are common among people who use the voice profes-
sionally (18). For this reason, as emphasized by Lauk-
kanen et al., treatment of the above-mentioned illness
should be comprehensive - in addition to direct therapy
(vocal training) it should also take into account indi-
rect therapy (voice hygiene education) (24). The vast
majority of authors acknowledge that the health educa-
tion concerning the voice organ increases the patients’
awareness about the symptoms of voice fatigue, avoid-
ing voice overstraining, ensuring adequate rest and
adequate hydration (25,26). Young-Sun et al. in their
study in patients with organic lesions in the area of vo-
cal folds proved that the voice organ hygiene educa-
tion improved the VHI score and reduced the com-
plaints concerning the vocal tract (27). Furthermore,
they consider that at least 20% to 38% of patients
with changes in the form of polyps can prevent un-
necessary surgical interventions, if they follow voice
hygiene indications.

On the other hand, Oliveir — while monitoring voice
rehabilitation in telemarketers — drew the attention to
the positive effect of indirect voice therapy, followed
by a significant improvement in the symptoms of the vo-
cal tract, which induced an improvement in the quality
of the voice in the subjective and objective assessment
in the study group (28).

It is worth noting that in our studies, indirect therapy
also contributed to the improvement as for the discom-
fort experienced within the vocal tract. One component
of the voice hygiene education sessions was information
on moistening the mucous membrane of the throat and
larynx, which increased the awareness of the patients
and improved symptoms such as dry, tickling and ir-
ritable in the throat, both in the subscale of their fre-
quency and severity. The conducted studies suggest
that significantly more often the disorders of the voice
organ should be associated with the lack of knowledge
or ignorance of the rules of basic voice hygiene (6,23).
For this reason, it seems reasonable to include the indi-
rect therapy module into rehabilitation of occupational
voice disorders.

In summary, as a result of a comprehensive voice ther-
apy significant improvement in voice quality was achieved
as measured by subjective methods. An improvement
as for VHI and reduction in the frequency and se-
verity of the discomfort symptoms in the area of the vocal
tract were obtained. Due to this, in our study, along with
other phoniatric diagnostic methods, the VTD scale was
used, whose usefulness in the diagnosis of occupational
dysphonia had been demonstrated in our previous stud-
ies (12,13). Based on the results presented in this report
it was shown that the Vocal Tract Discomfort scale seems
to be a valuable tool, useful in monitoring the progress
of the voice therapy, including the subjects suffering from
occupational voice disorders.

CONCLUSIONS

1. The vocal tract discomfort scale (VID) seems to be
a valuable tool, useful in monitoring the progress
in the treatment of occupational voice disorders.

2. Phoniatric treatment taking into account voice reha-
bilitation based on vocal training and vocal hygiene
education is an effective method of therapy in case
of occupational dysphonia.
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Appendix 1. Vocal Tract Discomfort Scale (VTD)
Zalacznik 1. Skala Dyskomfortu Traktu Glosowego

The following are symptoms or sensations that you may feel in your throat, which may occur as part of your voice problem.
Please indicate the frequency with which they occur and the severity of the symptom/sensation, by circling a number in the
appropriate column.

Patient identifier: Frequency Severity
never sometimes often always | none mild moderate extreme

Date:

| | | | | J | | | | J

0 1 2 3 4 5 6 0 1 2 3 4 5 6
1 Burning 0 1 2 3 4 5 6 0 1 2 3 4 5 6
2 Tight 0 1 2 3 4 5 6 0 1 2 3 4 5 6
3 Dry 0 1 2 3 4 5 6 0 1 2 3 4 5 6
4 Aching 0 1 2 3 4 5 6 0 1 2 3 4 5 6
5 Tickling 0 1 2 3 4 5 6 0 1 2 3 4 5 6
6 Sore 0 1 2 3 4 5 6 0 1 2 3 4 5 6
7 Irritable 0 1 2 3 4 5 6 0 1 2 3 4 5 6
8 Lump In the throat 0 1 2 3 4 5 6 0 1 2 3 4 5 6

Based on: Mathieson L: Vocal tract discomfort in hyperfunctional dysphonia. J Voice 1993;2:40-8.

Ponizej wymienione dolegliwosci lub doznania mozesz zaobserwowa¢ w gardle lub krtani. Moga one by¢ czeécig symptomow
Twoich probleméw glosowych. Prosze, wskaz czesto$¢ oraz nasilenie, z ktérymi one wystepuja, zakreslajac kétkiem jedna
odpowiedz w kazdym z symptoméw w odpowiedniej kolumnie.

Imie i nazwisko: Czestotliwosé Nasilenie
nigdy czasami czgsto zawsze | brak mate Srednie duze

Data: [ | | | | | | [ | | | | | |

0 1 2 3 4 5 6 0 1 2 3 4 5 6
1 Pieczenie 0 1 2 3 4 5 6 0 1 2 3 4 5 6
2 Napigcie 0 1 2 3 4 5 6 0 1 2 3 4 5 6
3 Suchos¢ 0 1 2 3 4 5 6 0 1 2 3 4 5 6
4 Bol 0 1 2 3 4 5 6 0 1 2 3 4 5 6
5 Drapanie 0 1 2 B 4 5 6 0 1 2 3 4 5 6
g | Hliwosc 0 1 2 3 4 5 6 0 1 2 3 4 5 6

(bolesnos¢ podczas dotyku)

7 Podraznienie 0 1 2 3 4 5 6 0 1 2 3 4 5 6
8 Uczucie kluski w gardle 0 1 2 3 4 5 6 0 1 2 3 4 5 6

Na podstawie: Mathieson L.: Vocal tract discomfort in hyperfunctional dysphonia. J. Voice 1993;2:40-8.



