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Sucking habits and facial hyperdivergency as
risk factors for anterior open bite in the
mixed dentition
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Introduction: The aim of this study was to evaluate sucking habits and hyperdivergency as risk factors for
anterior open bite in mixed-dentition subjects. Methods: Anamnestic and pretreatment cephalometric
records of 1710 mixed-dentition subjects were assessed for sucking habits, dental open bite, and facial
hyperdivergency. Results: The rate of anterior open bite was 17.7%. Multiple logistic regression showed that
both prolonged sucking habits and hyperdivergent vertical relationships significantly increased the probability of an anterior dentoalveolar open bite, with a prevalence rate of 36.3%. This was 4 times the prevalence
of sucking habits and facial hyperdivergency in subjects without anterior open bite (9.1%). Conclusions:
Prolonged sucking habits and hyperdivergent facial characteristics are significant risk factors for anterior
open bite in the mixed dentition. (Am J Orthod Dentofacial Orthop 2005;128:517-9)

S

ucking habits at a very early age (until 3 years)
are normal, but persistence of these habits beyond 3 significantly increases the probability of
developing undesirable dental arch and occlusal traits at
the end of the deciduous dentition stage.1 Prolonged
sucking habits create a mechanical obstacle for the
eruption of anterior teeth, in association with tonguethrust swallowing. These alterations often result in an
anterior open bite.2-5 However, studies on the extent to
which sucking habits impact dental occlusion and lead
to open bite are contradictory. A few clinical contributions from the past affirm that digit sucking cannot
cause skeletal malocclusions, but it can add dentoalveolar problems to existing skeletal problems.6,7 Fukuta
et al8 also investigated the relationship between sucking
habits and malocclusion in the deciduous dentition,
demonstrating a higher prevalence of open bite in the
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thumb- or finger-sucking group compared with agematched controls without oral habits. Farsi and Salama9
studied the effect of sucking habits in Saudi Arabian
children aged 3 to 5 years and found a strong correlation between the oral habit and open bite.
Many of the studies that focus on the analysis of
anterior open bite report a high prevalence of the
hyperdivergent phenotype.10 There is no univocal appraisal of facial hyperdivergency in the development of
dental open bite. Through the use of cephalometric
parameters, it has been shown that most anterior open
bite subjects do have traits of both dentoalveolar and
skeletal increased vertical dimensions.11-13 Vice versa,
skeletal open bite subjects do not necessarily have
negative overbite.14,15 The influence of skeletal characteristics on overbite has been calculated to be less
than 25% in the mixed dentition.16
The aim of this investigation was to test the
hypothesis, by means of a prevalence study of a large
orthodontic population in the mixed dentition, that
sucking habits and a hyperdivergent facial pattern
predispose a child to anterior open bite.
MATERIAL AND METHODS

The parent sample for this study consisted of 1827
subjects in the mixed dentition (intertransitional and
second transitional periods of the mixed dentition)17
who had been observed from 1990 to 2005 at the
orthodontic departments of the University of Florence
and the University of Rome “Tor Vergata,” as part of
an ongoing multicentric clinical investigation on the
prevalence of dentoskeletal open bite. The exclusionary
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criteria (craniofacial anomalies, cleft lip and palate,
supernumerary teeth, tooth agenesis, sequelae of traumatic injuries of the permanent incisors) reduced the
parent sample to the final sample of 1710 subjects
(mean age, 9 years 3 months ⫾ 1 year 5 months; 923
girls and 787 boys).
For each subject, anamnestic records were available
for the assessment of sucking habits, and pretreatment
lateral cephalograms for the diagnosis of dental open
bite and facial hyperdivergency. The following parameters were recorded for each subject in the form of
binary (yes or no) data, as to the absence or presence of:
(1) anterior dental open bite (overbite ⬍ 0 mm), (2)
sucking habits (thumb or dummy sucking) beyond age 3,
and (3) facial hyperdivergency based on the concurrent
presence of:
●
●
●

FMA ⬎ 25°
Total posterior facial height (S-Go)/total anterior
facial height (N-Me) ratio ⬍ 0.62
Lower anterior facial height (ANS-Me)/total anterior
facial height (N-Me) ratio ⬎ 0.55

Statistical analysis

The use of multiple logistic regression enabled us to
evaluate statistically the influence of sucking habits and
facial hyperdivergency as factors in the development of
anterior open bite. Statistical computations were carried
out by means of statistical software (SPSS, Version
12.0; SPSS, Chicago, Ill).
RESULTS

The prevalence of anterior open bite in the mixed
dentition was 17.7% (303 of 1710 subjects in the initial
total sample). In subjects with anterior open bite,
prevalence was 63.4% for sucking habits and 61% for
facial hyperdivergency. The prevalence of sucking
habits and facial hyperdivergency in patients with
anterior open bite was 36.3%. In subjects without
anterior open bite, prevalence was 28% for sucking
habits and 34.5% for facial hyperdivergency. The
prevalence of sucking habits and facial hyperdivergency in patients without anterior open bite was 9.1%.
Multiple logistic regression (Table) showed that both
sucking habits and facial hyperdivergency were significantly associated with increased risk of anterior open bite.
DISCUSSION

This study analyzed the role of prolonged sucking
habits and vertical skeletal characteristics of the face as
risk factors in anterior dentoalveolar open bite in a
large, mixed-dentition, orthodontic population. Relationships between sucking habits and anterior open
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bite,1-9 and between hyperdivergency and anterior open
bite11-16 have been evaluated in the literature, but only
separately. Findings by different authors on different
samples do not agree on the role of sucking habits and
hyperdivergency in the development of a negative
overbite.
In our investigation, the prevalence of anterior open
bite in the mixed dentition was about 18%. This means
that almost 1 of 5 new orthodontic patients in the mixed
dentition might have a negative overbite. Diagnosis of
anterior open bite was made when all permanent
incisors where fully erupted. Patients with pseudo open
bite due to incomplete eruption of the incisors were not
considered.
In agreement with previous data by Bowden,6
approximately one third of the subjects having prolonged sucking habits in our sample exhibited anterior
open bite. On the other hand, about 1 of 4 subjects with
hyperdivergent facial pattern develops anterior open
bite, a prevalence almost the same as that reported by
Baccetti et al.16 Multivariate statistics have determined
that both prolonged sucking habits and hyperdivergent
vertical relationships significantly increase the probability of developing an anterior dentoalveolar open bite.
These findings were shown both by multiple logistic
regression and when expressed in terms of odds ratios
for the 2 factors. The prevalence of sucking habits and
facial hyperdivergency in patients with anterior open
bites was 36.3%, which was 4 times as great as the
prevalence of these features in subjects without anterior
open bite (9.1%).
Our results seem to point out the importance of both
mechanical, external factors (such as digit or dummy
sucking) and structural features of the craniofacial
skeleton as risk factors for dentoalveolar malocclusions
such as anterior open bite. It has been observed that, in
the presence of a definite risk factor (eg, a prolonged
sucking habit), facial skeletal characteristics might
modulate the appearance and severity of a developing
malocclusion.18 Clinically, a rational diagnosis should
include the identification of patients with prolonged
sucking habits associated with excessive vertical dimension of the face as candidates for developing an
anterior, dentoalveolar open bite. Some therapeutic
protocols have been proposed to eliminate sucking
habits in growing subjects by using removable or fixed
appliances incorporating a grid.19-21 Therapies proved
to be effective in most instances in terms of discontinuing the sucking habit and reducing the anterior open
bite. In the light of our findings, it appears advisable to
recommend the use of those protocols, to eliminate the
sucking habit and to improve, or at least control, the
increased vertical dimension.22
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Table.

Multiple logistic regression with presence or absence of anterior open bite as dependent variable
95.0% CI for Exp (B)

Variables in model
Hyperdivergency
Sucking habits
Constant

B

SE

Significance

Exp (B)

Lower

Upper

1.161
1.545
2.789

0.137
0.137
0.132

0.000
0.000
0.000

3.193
4.690
0.062

2.439
3.582

4.179
6.140

B, Regression coefficient; SE, standard error; Exp (B), estimated odds ratio.

CONCLUSIONS

The findings of this study showed that both prolonged sucking habits and hyperdivergent facial characteristics are significant risk factors for the development of anterior open bite in the mixed dentition.
REFERENCES
1. Warren JJ, Bishara SE. Duration of nutritive and nonnutritive
sucking behaviors and their effects on the dental arches in the
primary dentition. Am J Orthod Dentofacial Orthop 2002;121:
347-56.
2. Helle A, Haavikko K. Prevalence of earlier sucking habits
revealed by anamnestic data and their consequences for occlusion at the age of eleven. Proc Finn Dent Soc 1974;70:191-6.
3. Melsen B, Stensgaard K, Pedersen J. Sucking habits and their
influence on swallowing pattern and prevalence of malocclusion.
Eur J Orthod 1979;1:271-80.
4. Larsson E. The prevalence and aetiology of prolonged dummy
and finger-sucking habits. Eur J Orthod 1985;7:172-6.
5. Katz CR, Rosenblatt A, Gondim PP. Nonnutritive sucking habits
in Brazilian children: effects on deciduous dentition and relationship with facial morphology. Am J Orthod Dentofacial Orthop
2004;126:53-7.
6. Bowden BD. A longitudinal study of the effects of digit- and
dummy-sucking. Am J Orthod 1966;52:887-901.
7. Miller H. The early treatment of anterior open bite. Int J Othod
1969;7:5-14.
8. Fukuta O, Braham RL, Yokoi K, Kurosu K. Damage to the
primary dentition resulting from thumb and finger (digit) sucking. J Dent Child 1996;63:403-7.
9. Farsi NM, Salama FS. Sucking habits in Saudi children: prevalence, contributing factors and effects on the primary dentition.
Pediatr Dent 1997;19:28-33.

10. McNamara JA Jr, Brudon WL. Orthodontics and dentofacial
orthopedics. Ann Arbor, Mich: Needham Press; 2001. p. 113-5.
11. Richardson A. Skeletal factors in anterior open-bite and deep
overbite. Am J Orthod 1969;56:114-27.
12. Nahoum HI. Vertical proportions and the palatal plane in anterior
open-bite. Am J Orthod 1971;59:273-82.
13. Cangialosi TJ. Skeletal morphologic features of anterior open
bite. Am J Orthod 1984;85:28-36.
14. Tollaro I, Antonini A, Bassarelli V, Mitsi U, Vichi M. Contributo
cefalometrico alla diagnosi del morso aperto. Nota II: morso
aperto dentoalveolare. Mondo Ortod 1983;8:51-9.
15. Dung DJ, Smith RJ. Cephalometric and clinical diagnoses of
open bite tendency. Am J Orthod Dentofacial Orthop 1988;94:
484-90.
16. Baccetti T, Manetti I, Tollaro I. Correlazioni tra le caratteristiche
del combaciamento interincisivo e l’equilibrio scheletrico craniofacciale. Nota I. Overbite e parametri scheletrici verticali. Ortognat It 1997;6:641-8.
17. van der Linden FPGM, Duterloo H. The development of the
human dentition: an atlas. Hagerstown (Md): Harper and Row;
1976. p. 145, 195.
18. Tollaro I, Baccetti T. Propos sur les possibilities d’interception
des malocclusions. Rev Orthop Dento Faciale 1996;30:477-83.
19. Parker JH. The interception of the open bite in the early growth
period. Angle Orthod 1971;41:24-44.
20. Haryett RD, Hansen FC, Davidson PO, Sandilands ML. Chronic
thumb-sucking: the psychologic effects and the relative effectiveness of various methods of treatment. Am J Orthod 1967;53:
569-85.
21. Huang GJ, Justus R, Kennedy DB, Kokich VG. Stability of
anterior openbite treated with crib therapy. Angle Orthod 1990;
60:17-24.
22. Cozza P, Baccetti T, Franchi L, McNamara JA Jr. Treatment
effects of a modified Quad-Helix in patients with dento-skeletal
openbite. Am J Orthod Dentofacial Orthop In press.

