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INTRODUCTION

Changes in the oral cavity resulting from the loss of
teeth (due to parodontopathy, caries dentis, injuries,
etc.) and the resorption of the processus alveolaris maxil-
lae, or the processus alveolaris mandibulae, may cause
defects in the patient’s voice and speech. The function
of dentures (partial or complete), besides having aesthe-
tic and masticatory functions, is to eliminate the above
defects.

From the functional point of view, the oral cavity
(cavum oris) is part of the vocal apparatus. The voice is
produced in the larynx with the aid of the vocal chords
vibrating due to the expiratory air flow. The frequency
of the fundamental laryngeal tone is dependent on the
vocal chord tension. The fundamental laryngeal tone is
then modulated in the resonance cavities (the Purkyně
supra-vocal-cord space, the oral cavity), their shape con-
ditioning the vowel formants1.

According to the position of the tongue in the oral
cavity vowels are divided into high (i, u), central (e, o)
and low (a) – the so-called Hellwag triangle. Conso-
nants are such sounds of the human speech in the for-

mation of which an obstacle produced by the speech
organs hinders the passage of the expiratory air flow.
The speech organs include the tongue, palate, alveolar
processes, gums, teeth and lips. According to the place
of their formation consonants2 are divided into bilabial
(p, b, m), labiodental (f, v), alveolar front (t, d, n, c, s, z,
l), alveolar back (č, ž, š), palatal (6, ň, j), velar (k, g, ch),
and laryngeal consonants.

Dentures must be made lege artis so as to render it
possible to produce voice and speech without deficien-
cies. If they are inaccurately made, then the deficiencies
in the patient’s voice and speech may continue and
cause discontent. About 25% patients in clinical den-
tistry are considered3 to suffer from temporary or per-
manent changes in articulation due to the application of
removable dentures. Therefore it is of great importance
for a dentist making a denture to keep this aspect in
mind.

The aim of the present investigation has been to
study the changes in voice and speech in patients suffer-
ing from the loss of teeth and the degree of speech
improvement resulting from the application of a denture.
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Changes in the oral cavity resulting from the loss of teeth and the ensuing reconstruction of a set of teeth by
dentures (partial or complete) may cause changes in the speech and voice of the patient. The aim of the present
investigation was to study the changes in speech and voice in patients suffering from teeth loss and the degree of
speech improvement using dentures. Voice and speech parameters of a set of tested syllables were analysed in
10 patients at the 2nd Clinic of Stomatology. The analysis was carried out by means of an FFT, SoundForge 5.0
programme. Differently expressed acoustic changes in both consonants and vowels were ascertained in a percent-
age of the patients under examination. These concerned especially the sibilant (“s”, “š”), labiodental (“f”, “v”) and
vibrating (“r”, “ř”) consonants. Changes in the FFT spectrum and air leakage in constrictive consonants were also
found. In some patients the vowels, especially the closed ones (“i”, “u”), may change their fundamental frequency
and show noise admixture manifested as a blurred delimitation of the formants. A denture should, inter alia, render
it possible for the patient to produce the same articulation to which he/she had been accustomed before the loss of
teeth. For the construction of dentures the most important factors from a phonetic point of view appear to be the
following: overbite, overjet, the height of the plate, the thickness of the palatal material, the incisor position, and
the modelling of the ruga palatina on the hard palate. In case of wrong denture construction the acoustic changes
may continue, resulting in the patient’s stress load dependent upon sex, age, psychic condition and seriousness of
the problem.
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METHODS

Voice and speech parameters in a set of tested syllab-
les were analysed in 10 patients of the 2nd Clinic of
Stomatology in Olomouc. The sequence of syllables was
as follows: “si, že, ša, ta, da, ře, ra, fa, vi, pa, bo”. Each
syllable was pronounced by the respective patient seve-
ral times, the whole sequence being pronounced and
recorded with dentures and without them. At the same
time the patient’s anamnesis was taken with regard to
subjective problems when speaking with the removable
dentures.

For recording we made use of the MZ-R3 minidisc
and a set with AKG C 10005 microphone, the Behringer
MX 802 A mixing table, and the Sennheiser HD 250
linear II headphones. The FFT (Fourier Analysis) was
carried out by the means of the SoundForge 5.0 pro-
gram with the Delta 66 sound card. Individual recor-
dings in the subjects under investigation were carried
out under the same acoustic conditions in the standard
examination room of the clinic under constant acoustic
properties of the room (Fig. 1.).

In the set of patients under examination there were
5 males and 5 females aged between 58–81 years. From
the point of view of the dental prosthesis used complete
denture or partial denture substituting the upper inci-
sors were applied in the maxilla. The complete or par-
tial dentures were applied in the mandible.

RESULTS

In some patients under investigation we found dif-
ferently expressed acoustic changes in consonants as
well as in vowels when speaking without dentures. The
applied denture considerably eliminated these defects.
In some cases, however, permanent changes were found.

This is particularly true for the sibilants belonging to
the alveolar consonants according to the place of their
articulation. Fig. 2 shows the record of the “si” syllable
in a female patient first without dentures and then with
them. The figure clearly shows decrease in the upper
limit of the noise zone and decrease in the maximum
towards lower frequencies when articulating without
dentures. These changes can be easily heard. When
articulating with dentures the above-described defect
was corrected. Similar phenomena were found in all the
patients of the set under examination.

Similarly a change in the quality of the “f” consonant
occurred in 6 patients of the set. Fig. 3 gives a spectral
analysis of the “fa” syllable in one patient, articulated
without dentures and with them. When articulating wit-
hout dentures there occurred total disappearance of the
frequencies higher than 3.5 kHz. When articulating with
dentures an increase in the frequency zone up to 13 kHz
took place.

In all patients articulating without dentures the vi-
brating consonants (“r” and “ř” – rotacismus bohemicus)
showed a change in the noise characteristics in the

frequency zone. Fig. 4 shows the “ře” syllable in a female
patient with dentures, articulating both with the remo-
vable denture and without it. Different representation
of the frequencies in the noise zone corresponding to
the “ř” consonant can be easily seen.

The effect of the loss of teeth and the reconstruction
of the set by dentures on a patient’s voice relates to
changes in the delimitation of the formants of the indi-
vidual vowels.

Changes in the formant delimitation can be clearly
seen for example in Fig. 2, giving the recorded speech of
a female patient pronouncing the “si” syllable. When
articulating without dentures the resultant spectral analy-
sis shows frequencies higher than 3.5 kHz, not belong-
ing to the spectrum of the Czech vowel “i”. When ar-
ticulating with dentures the oral formant is delimited
more clearly and frequencies above 3.5 kHz are less
frequent.

From the anamneses taken it has been deduced that
subjective temporary or permanent problems after ap-
plying the denture were felt in four patients of our set.
The patients mentioned increased neurosis when spea-
king in public, problems concerning the articulation of
the sibilant sounds, and decrease mobility of the lips in
speech, resulting from the application of removable
denture.

DISCUSSION

The results obtained are in full agreement with those
contained in the hitherto published papers3–6. The chan-
ges in voice and speech resulting from the loss of teeth
and the reconstruction of a set of removable dentures
have also been studied and described in Polish7, Hun-
garian8, and Japanese9.

For practical dentistry work Wisser et al. recom-
mend3 a special attention to the bilabial (“p, b”), labio-
dental (“f, v”), alveolar (“t, d”), and sibilant (“s, sch”)
consonants. They describe a defect in the pronunciation
of the sibilants when an excessive leakage of the air flow
takes place through a sibilant slot between the tongue
and the palatal section of the dentures. A similar prob-
lem was also mentioned by three patients of the set
under our investigation.

CONCLUSION

In the present research work we have dealt with the
changes in voice and speech resulting from the loss of
teeth and the speech improvement after the reconstruc-
tion of the set by removable denture (complete or par-
tial). Changes in the articulation of the consonants “s, f,
r, and ř” were found in a set of 10 patients at the 2nd

Clinic of Stomatology in Olomouc.
For eliminating speech defects it is necessary to en-

sure perfect shaping of removable dentures. One may
assume that voice and speech are affected first of all by
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Fig. 1: Arrangement  
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Fig. 1. Arrangement during measurement

Fig. 2. FFT, “si” syllable, without denture, with denture

Fig. 3. FFT, “fa” syllable, without denture, with denture
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the parameters of overbite, overjet, the thickness of the
palatal section of the plate, the incisor position, the
height of the plate, and the modelling of the ruga palatina
on the hard palate.

If defective dentures are made, speech defects may
be of a permanent character and result in the patient’s
stress load dependent upon sex, age, profession, psychic
condition and seriousness of the problem.

For practical dentistry work one may recommend
drawing the patient’s attention to possible speech prob-
lems after the application of removable dentures (im-
mediate or permanent). It is also important to call the
patient’s attention to the fact that a certain time will be
necessary for getting accustomed to the new dentures
and mastering one’s speech perfectly.
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Fig. 4. FFT, “ře” syllable (rotacismus bohemicus), without denture, with denture
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