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Abstract: Introdution: this study had the
purpose in determining the jaw vertical po-
sition of dentate patients. The vertical dimen-
sion study has been done for several years but,
nowadays it has been a challenge to dentistry.
The subjects were 17 dentate individuals at-
tending the occlusion clinic of the dentistry
course at the Universidade do Vale do Itajai,
Santa Catarina Brazil. Materials and Me-
thods: the survey was conducted with den-
tistry students of both sexes between 18 to 25
years old with full dental arch. Two dots were
done on gingival margin of premolars, one in
maxilla and the other one in the jaw in both
sides. The subjects’ Occlusion Vertical Di-
mension (OVD) was measured in both sides
with the teeth in maximum intercuspation
using a dry point compass. With the jaw in-
terference guide (JIG) in position, the subject
was asked to pronounce the “S” sound several
times. After obtaining a tangent contact of the
lower incisors on the JIG ridge, measures were
done between the two points and transferred
to a ruler to be transformed into millimeters.
To the Moryia’s method, the jaw ridge was rai-
sed with resin of a different color for a better
visualization and the phonetic test done again
but now using continuously pronounced
vowel sounds. The distance between the two
marked starting points, were measured again
and transformed into millimeters. Results: to
the Silverman test the space between maxilla
and jaw at the right and left side varied from
1.0 mm to 3.0mm during the phonetic tests
getting an average of 1.97mm for both sides.
The standard deviation to the right side was
0.59mm and 0.51mm to the left side. When a
95% confidence interval is established the ac-
cepted values for the right side are from 1.68%
to 2.25% and from 1.72mm to 2.21mm to the
left side. The data for each subject evaluated
are described in table 1. For the Moriya’s test
the average value to the right side was 3.38mm
and 3.15mm to the left side with a standard
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deviation of 0.80 to the right side and 0.89 for
the left one. For the same confidence interval
of 95% the accepted values are from 2.30mm
to 3.76mm (right side) and 2.72mm a 3.58mm
(left side). Conclusion: within the limitations
of this study, it was concluded that for the Sil-
verman phonetic test the average distance for
both sides (right and left) were of 1.97mm and
the standard deviation of 0.59 (right side) and
0.51 (left side). For Moryias test the average
distance for the right side were of 3.38mm and
to the left were of 3.15mm, with standard de-
viation of 0.80 (right side) and 0.89 (left side).
This is why the authors show the importance
of phonetic tests to analyze and determining
the Vertical Dimension on oral rehabilitation.
Keywords: Vertical dimension, Phonetic test,
Occlusion Vertical Dimension, Rest Vertical
Dimension.

INTRODUCTION

The vertical dimension study has been
done for several years but, nowadays it has
been a challenge to dentistry. The vertical di-
mension is understood as the measurement
between two points one in the maxilla and the
other one in the jaw vertically aligned. When
this measurement is taken with the teeth in
intercuspation, is known as Occlusion Verti-
cal Dimension (OVD). If this measurement is
taken with the jaw in the rest position, will be
called Rest Vertical Dimension (RVD). Yama-
gata et al (1983), Bajunaid et al (2017), Bhat
and Gopinathan (2006). The freeway func-
tional space is the difference between these
two measurements, the OVD and the VDR.
It's about 3.00 millimeters. Even with the te-
eth lost the Rest Vertical Dimension (RVD)
remains stable so it can be used to reestablish
the OVD. Reestablish the OVD always was an
important step in dentistry, but it means to
use in most of the time, static measurements
or phonetic tests as of Silverman and Pound’s
methods to determine proportions between
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the medium and inferior thirds of the face.
More than 30 years ago, according to Rivera-
-Morales and Mohl (1990) the phonetic me-
thod, using sibilant sounds was introduced
into dentistry literature to determine the rest
vertical dimension but it was never scientifi-
cally proven. Moryia et al (1990) studied and
developed a new method for determining the
Vertical Dimension of Rest. It consists in pro-
nouncing repeatedly the vowels “I “and “U “in
a continuous way. When you pronounce this
sound continuously, the jaw maintains itself
closer to the vertical rest position. This study
had the purpose in determining the jaw ver-
tical position using Silverman and Moriya’s
test, a literature classic concept (Silverman,
1953). The lip contact position with the closed
mouth as a method was investigated whether
the technique was useful for determining the
occlusal vertical dimension. The relationship
between the space between the maxillary and
mandibular front teeth in the lip contact po-
sition with the closed mouth and the areas of
the prolabia was also investigated. (Watarai et
al, 2018)

MATERIALS AND METHODS

This research was carried out with a quan-
titative sample and 17 subjects participated.
These were in the age range of 18 to 25 years
old, of both sexes, being treated at the Occlu-
sion Clinic of the Dentistry Course of UNI-
VALL They agreed to participate in this study
and signed an informed consent form. The data
were collected over a period of six months. The
criteria for the inclusion of the subjects in the
research were the presence of all teeth in both
arcs and that the integrity of these teeth did not
adversely affect the occlusal relationship. After
all the patients were examined and checked
the teeth and arches, a Jaw Interference Guide
was made (JIG) and adjusted leaving a palatal
ridge some millimeters higher than occlusion
vertical dimension. Two dots were done on
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gingival margin of premolars, one in the ma-
xilla and the other one in the jaw in both si-
des. The subjects’ occlusion vertical dimension
(OVD) was measured in both sides with the
teeth in maximum intercuspation using a dry
point compass. With the jaw interference gui-
de in position, the subjects were asked by the
researcher to pronounce the “S” sound several
times in the meaning word “Mississipi” and on
the counting of sixty to sixty-six. It was used
carbon paper to register the contact between
the incisal of the lower incisors and the ridge of
the JIG. This ridge was worn till the lower tooth
just had a tangent contact with the surface of
the set. After obtaining this condition, measu-
res were done between the two points with the
teeth in contact with the surface of the ridge set
using the dry point compass and these measu-
res transferred to a ruler to be transformed into
millimeters. To the Moryias’ test, the jaw ridge
was raised with resin of a different color for a
better visualization and the phonetic test done
again but now using vowel sounds. The rese-
archer asked to the subject to pronounce the
vowel “I* continuously. According to Moryia
when these vowels are continuously pronoun-
ced, the jaw position keeps closer to the Rest
Vertical Position (RVP). The distance between
the two starting points marked, were measured
again, and transformed into millimeters.

RESULTS

To the Silvermans method the space be-
tween maxilla and jaw at the right and left
side varied from 1.0 mm to 3.0mm during the
phonetic tests getting an average of 1.97mm
for both sides. The standard deviation to the
right side was 0.59mm and 0.51mm to the left
side. When a 95% confidence interval is esta-
blished the accepted values for the right side
are from 1.68% to 2.25% and from 1.72mm to
2.21mm to the left side. The data for each sub-
ject evaluated are in table 1.
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For the Moriyas method the average value
to the right side was 3.38mm and 3.15mm to
the left side with a standard deviation of 0.80 to
the right side and 0.89 for the left one. For the
same confidence interval of 95% the accepted
values are from 2.30mm to 3.76mm (right side)
and 2.72mm a 3.58mm (left side). The data for
each evaluated subject are in table 2.

DISCUSSION

The Occlusion Vertical Dimension is an
important reference for the stomatognathic
system health during its function. Its clini-
cal reestablishment when lost, follows a very
known phonetic method proposed by Silver-
man in the 50’ being used as a popular guide,
but its accuracy has been tested for little scien-
tific methods. For obtaining the register of the
Jaw Vertical Position it has been used two pho-
netic methods; the Silverman and Moriya’s’
methods and a Jaw Interference Guide which
according to Costa et al. (2000). This research
tell that it is useful for determining the Ver-
tical Dimension using the phonetic method.
The study has been done with subjects with
complete natural dentition so, in all subjects
the Occlusion Vertical Dimension, was pre-
served and the muscle function too. Two
phonetic methods were used as follow: Silver-
man and Moriya’s method. The first using the
pronunciation of sounds with the consonant
“S” or counting from sixty to sixty six and
the second method pronouncing continuedly
the vowel “I” proposed by Moriya (1990). It
has been obtained the meaning average inte-
rocclusal values; 3.38mm for the left side and
3.15mm for the right side very close to those
recommended by the author (3.0mm betwe-
en the occlusal surface of posterior teeth). On
the vowel “I”I speaking continuously, the Jaw
kept very close to the Rest Vertical Dimen-
sion, it turns possible determine the Func-
tional Freeway Space which is the difference
between this two positions; the Rest Vertical
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Dimension and the Occlusion Vertical Di-
mension. In relation to the pronunciation of
sibilant sounds (S, Z, Sh, Zh, Ch), it is known
that they take the jaw closer to the Occlusion
Vertical Dimension and among these sounds
the S is the more used in the reading and spee-
ch (Wullff & Bereged 1991). And the use of
these sounds was recommended by Burnet
(1999). According to Silverman (1952; 2001),
the pronunciation of words with “S”, take the
edge of the lower incisors about 1.00mm from
the upper incisors. It is the closest position to
OVD. We can see that the value obtained in
this study with Silvermans method was on
average 1.97mm, almost the doble of the value
recorded by the author. Miralles et. al (2001)
using the phonetic method, pronunciation
of the word “Mississipi, recorded clearance
values that varied from 1.13mm to 3.39mm
between the maxilla and the jaw. The authors
suggest that the measurement of the Functio-
nal Free Space (FFS) depends on the method
used and the patient’s clinic rest condition and
that the phonetic method alone would not be
safe for this purpose. Additionally clinical skill
and experience can be critical factors in cor-
rectly determining FFS. Goetten and Tonelli
(2002) also carried out this study and found
the following values of distance between the
surfaces of the teeth of maxilla and mandible.
For Silverman’s method 1.85mm for the ri-
ght side with a standard deviation of 0.54mm
and to the left side of 1.87mm with a standard
deviation of 0.646. For the method proposed
by Moriya the values found for this distance
were 3.175 mm and 3.350 mm with a stan-
dard deviation of 3.175 and 1.027 for the right
and left sides respectively. The average values
found in this study were close to those found
by the authors especially if a 95%confidence
interval was established. The variation in Free
Functional Space in the same patient, shown
in this study is like Harper’s et al. (2000) who
consider this space to be very variable in the
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Silverman’s method Moriya’s method
Average 1,97 1,97 3,38 3,15
Standard deviation 0,59 0,51 0,80 0,89
Down limit 1,68 1,72 2,30 2,72
Upper limit 2,25 2,21 3,76 3,58

Table 1: Average values, for the right and left sides, when subtracting the Occlusion Vertical Dimension
(OVD) from Jaw Vertical Position (JVP), for Silvermann’s and for Moriya’s method.

Occlusion Vertical Dimension (mm) Jaw Vertical Position (mm)
Subject R (mm) L (mm) R (mm) L (mm)

1 12,5 15,0 14,5 16,5

2 13,5 12,5 15,5 14,5

3 15,0 13,0 17,0 15,0

4 12,5 13,0 14,5 15,0

5 12,0 11,5 15,0 14,5

6 14,0 14,0 16,0 16,5

7 11,0 11,0 13,0 13,5

8 11,0 10,5 13,5 12,5

9 15,0 15,5 17,5 18,0

10 16,5 16,5 18,5 18,5
11 15,0 15,5 16,5 17,0
12 16,0 16,0 18,0 18,0
13 15,0 15,0 17,0 17,0
14 15,0 15,0 16,0 16,0
15 14,0 14,0 15,0 15,0
16 12,0 12,5 14,0 14,5
17 11,0 12,0 14,0 14,0
Average 13,59 13,68 15,62 15,65
Standard Deviation 1,805 1,837 1,625 1,712

Table 1: Occlusion Vertical Dimension (OVD) measurements and the Jaw Vertical Position (JVD)
according to Silverman’s method
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Occlusion Vertical Dimension (mm) Jaw Vertical Position (mm)
Subject R (mm) L (mm) R (mm) L (mm)
1 12,5 15,0 15,0 17,0
2 13,5 12,5 16,5 15,0
3 15,0 13,0 18,0 14,5
4 12,5 13,0 15,5 16,5
5 12,0 11,5 16,0 15,5
6 14,0 14,0 18,0 18,5
7 11,0 11,0 15,0 15,5
8 11,0 10,5 14,0 13,0
9 15,0 15,5 18,0 18,5
10 16,5 16,5 19,0 19,0
11 15,0 15,5 20,0 19,0
12 16,0 16,0 21,0 21,0
13 15,0 15,0 18,0 18,0
14 15,0 15,0 18,0 18,0
15 14,0 14,0 16,0 16,0
16 12,0 12,5 16,0 16,5
17 11,0 12,0 15,5 15,5
Average 13,59 13,68 17,03 16,88
Standard Deviation 1,805 1,837 1,916 2,012
Table 2 Occlusion Vertical Dimension (OVD) measurements and Jaw Vertical Position according to
Moriya’s method.
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Silverman Method Moryia Method
Subject R (mm) L (mm) R (mm) L (mm)
1 1,0 1,5 2,5 2,0
2 2,0 2,0 3,0 2,5
3 2,0 2,0 3,0 1,5
4 2,0 2,0 3,0 3,5
5 3,0 3,0 4,0 4,0
6 2,0 2,5 4,0 4,5
7 2,0 2,5 4,0 4,5
8 2,5 2,0 3,0 2,5
9 2,5 2,5 3,0 3,0
10 2,0 2,0 2,5 2,5
11 1,5 1,5 5,0 3,5
12 2,0 2,0 4,0 4,0
13 2,0 2,0 3,0 3,0
14 1,0 1,0 3,0 3,0
15 1,0 1,0 2,0 2,0
16 2,0 2,0 4,0 4,0
17 3,0 2,0 4,5 3,5
Average 1,97 1,97 3,38 3,15
Standard Deviation 0,59 0,51 0,80 0,89
Lower limit 1,68 1,72 2,30 2,72
Upper limit 2,25 2,21 3,76 3,58

Table 3: Difference between Jaw Vertical Position (JVP) and Occlusion Vertical Dimension (OVD) according to the
two methods, Silvermans and Moryias.
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same patient, depending on some factors as
head position, emotional condition, presence
of all teeth and measurement time. The author
also states that the functional free space varies
from 3.0mm to 10.0mm from one patient to
another. This variation observed in this stu-
dy was from 2.0mm to 4.5mm to the right
side and an average value of 3.38mm (CI=
2.30mm to 3.76mm ) and standard deviation
of 0.80mm and, 1.50mm to 4.50mm to the
left side, average value of 3.15mm (CI=2.72 to
3.58mm) and standard deviation of 0.89mm.
Martin et al.(2000) found in a group with nor-
mal occlusion a free functional space of 2.63
with standard deviation of 1.38mm. Pereira
and Compagnoni (1993) found to this space
in bimaxillary edentulous patients who use
recent complete dentures 0.20mm to 4.70 with
an average value 2.01lmm. The result of this re-
search shows that most studies do not present
similar results. It can be explained by Mello
(1987) who states that the skill of the opera-
tor, absence of fixed references or references
used, expose the scientific fragility of the me-
thods currently used related by Yamagata et al
(1983) and Bajunaid et al (2017). These results
clarified that the lip contact position with the
closed mouth obtained the excellent repro-
ducibility comparing to the conventional me-
thods. These findings suggested that the area

REFERENCES

of the prolabium of the upper lip might offer
an effective index for individual determina-
tion of the correct free-way space. (Watarai
et al, 2018) In this way, the authors propose
a combination of methods for the clinical de-
termination of the vertical dimension. Accor-
ding to Bhat and Gopinathan (2006) conven-
tional methods used to determine the vertical
dimension are not reliable. Phonetic method
was more reliable method than the physio-
logic rest position method in measuring the
OVD. (El-esaw et al, 2022). To determine the
OVD, the use of a combination of techniques
is the most suitable method to date. (Mouhibi
et al 2020) Scientific methods to give an exact
vertical dimension are yet to be evolved.

CONCLUSION

Within the limitations of this study, it was
concluded that for the Silvermann phonetic
test the average distance for both sides (right
and left) were of 1.97mm and the standard de-
viation of 0.59 (right side) and 0.51 (left side).
For Moryia’s test the average distance for the
right side were of 3.38mm and to the left were
of 3.15mm, with standard deviation of 0.80
(right side) and 0.89 (left side). This is why
the authors show the importance of phonetic
tests to analyze and determining the Vertical
Dimension on oral rehabilitation.

1. Bajunaid SO, Baras, B, Alhathlol, N, Ghamdi, A. Evaluating the Reliability of Facial and Hand Measurements in Determining
the Vertical Dimension of Occlusion. International Journal of Medicine and Pharmacy, Vol. 5, p. 1-11, June 2017. https://doi.

org/10.15640/ijmp.v5nlal

2. Bhat, VS, Gopinathan, M. Reliability of determining vertical dimension of occlusion in complete dentures: A clinical study.
The Journal of Indian Prosthodontic Society, V 6, p.38-42, March 2006.

3. Burnett CA. Mandibular incisor position for English consonant sounds. Int J Prosthod, v.12, n.3, p.263-271, May/June. 1999.

4. Costa M. M. et al. Overlays: proteses provisorias orientadoras de reabilitagdo oral.Revista Brasileira de Prétese Clinica e

Laboratorial, Curitiba, v.2, n.8, p. 53-56, jul/ago. 2000.

5. El-esawy MH, Bahnassawi HI, Baraka YA. Evaluation of the phonetic method for determining the vertical dimension of
occlusion in complete denture construction. Al-Azhar Journal of Dental Science V.25, n.3, p. 233-239. Jul.2022. ISSN 1110-6751

| online ISSN 2682 - 3314

_— -



6. Geerts GAVM et al. Comparison of the accuracy of two methods used by pre-doctoral students to measure vertical dimension.
] Prosthet Dent, Saint Louis, v.91, n.1, p.59-66. jan. 2004.

7. Goetten G, Tonelli GM. Determinagio clinica da posi¢do vertical da mandibula através de testes fonéticos — método de
Silverman e da prontncia continua de vogais. Trabalho de Conclusio de Curso. (Graduagdo) Curso de Odontologia, Universidade

do Vale do Itajai, 2002.

8. Happer RP et al. Clinical indications for altering vertical dimension of dental occlusion. Ned Tijdschr Tandheelkd, v.100, n.
5, p. 225-231, 1993.

8. Koller MM et al. A comparative study of two methods for the orientation of the occlusal plane and the determination of the
vertical dimension of occlusion in edentulous patients. ] Oral Rehabil, Oxford, v. 19, n.2, p. 413-425, July dec. 1992.

9. Martin C, Alarcon JA, Palma JC. Kinesiographic study of the mandible in young patients with unilateral posterior crossbite.
Am J Orthod Dentofacial Ortop.

10. Melo M et al. Variagdo entre e Intra examinadores na determinagdo da dimensdo vertical de repouso em pacientes
desdentados totais. Rev Odontol Univ Sdo Paulo, Sdo Paulo, v.1, n.3, p. 17-21, jul./set. 1987.

11. Miralles R et al. Vertical dimension. Part 1: Comparison of clinical freeway space. ] Cranio, v. 19, n. 4, p. 230-236, Oct. 2001.

12. Moryia N et al. Stability of mandibular position in continuous vowel phonation. Int ] Prosthetic, Saint Louis, v. 3, n. 4, p.
356-360, 1990.

13. Mouhibi A, Chafii A, Andoh A. The means of determin- ing the Vertical Occlusion Dimention. Journal of Oral and Dental
Health Research, v.2, n.3, 2020.

14. Pereira LA, Compagnoni MA. Variagdo do espago funcional livre em pacientes portadores de préteses totais. APCD, Sao
Paulo, v.49, p.146-149, mar. / abr. 1995.

15. Rivera-Morales WC, Mohl ND. Anteroposterior and mediolateral variability of the closest speaking space. Int J Prosthet,
Saint Louis, v. 3, n. 2, p. 179-184, Mar 1990.

16. Rugh JD, Drago CJ. Vertical dimension: A study of clinical rest position and jaw muscle activity. ] Prosthet Dent, Saint Louis,
v. 45, n. 6, p. 670-675, June 1981.

17. Sherppard IM, Sherppard SM. Vertical dimension measurements. ] Prosthet Dent, Saint Louis, v. 95, n.3, p.175-180, Mar.
2006.

18. Silverman MM. The speaking method in measuring vertical dimension. J Prosthet Dent, Saint Louis, n. 3, p. 193-199, Oct.
1953.

19. Souza RE, Compagnoni, MA. Correlagdo entre espago de pronuncia do som /s/ e espago funcional livre em individuos
dentados e edentados. Braz. Oral res, Sao Paulo, Dez. 2004. Disponivel em:http://www.scielo.br. Acesso em: 01 mar. 2006.

20. Toolson LB, Smith DE. Clinical measurement and evaluation of vertical dimension. J Prosthet Dent, v.95, n5, p. 335-339.
21. Turrell AJW. Clinical assessment of vertical dimension. ] Prosthet Dent, Saint Louis, v. 96, p. 79-83. Aug. 2006.

22. Watarai Y, Mizuhashi F, Sato T, Koide K. Highly productible method for determination of occlusal vertical dimension:
relationship between measurement of lip contact position with the closed mouth and area of upper prolabium. Journal of

prosthodontic research. Journal of prosthodontic research, v. 62, n. 4, p.485-489, 2018.

23. Wulff LCZ, Bered PA. Determinagio da dimensdo vertical em prétese. Rev Odonto Ciénc. V. 6, p. 121-128. Nov. 1991.

24. Yamagata K, Tanaka O, Tsumita, M, Takeuchi T, Takabayashi S, Tsuchida Y. The Use of Phonetics in Determining the Vertical
Dimension of Occlusion. J. Showa Univ. Dent. Soc. V. 2, p. 139-147, 1983.



http://www.scielo.br

