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Association between breastfeeding duration
and mandibular retrusion: A cross-sectional
study of children in the mixed dentition
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Introduction: In this study, we examined the relationships among breastfeeding duration, nonnutritive
infantile sucking habits, Class II facial patterns with mandibular retrusion, and Class II dental relationships.
Methods: A sample of 249 children in the mixed dentition was examined by 2 orthodontists. Data about the
duration of breastfeeding and nonnutritive sucking habits were obtained by written questionnaires answered
by the parents. Results: The chi-square test did not indicate a statistically significant association between
breastfeeding duration and mandibular deficiency or Class II malocclusion. However, statistically significant
associations were found between short breastfeeding duration (�6 months) and nonnutritive sucking habits,
and between nonnutritive sucking habits and Class II malocclusions. Conclusions: These findings point to
the hypothesis that nonnutritive sucking habits may work as a dominant variable in the relationship between
breastfeeding duration and the occurrence of Class II malocclusion. However, the prevention of mandibular
deficiency should not be listed as one of the advantages of breastfeeding. (Am J Orthod Dentofacial Orthop

2006;130:531-4)
The importance of breastfeeding on a child’s
life quality and health is well documented.1-6

Breastfeeding is considered the best and saf-
est way of feeding infants because of its positive
effects on their physiological and psychological
development.1-3 Breast milk supplies all their nutri-
tional needs, promotes proper immunological protec-
tion, and helps prevent chronic diseases and respira-
tory infections.4-6 Due to relevance of breastfeeding
as a public health strategy, the World Health Orga-
nization (WHO) recommends that breastfeeding
should be exclusive at least until 6 months of age and
that health-care workers should promote natural
nursing worldwide.7-9

Several authors suggested that breastfeeding, espe-
cially if prolonged, protects against malocclusion, stim-
ulating sagittal growth of the mandible and a correct
intermaxillary relationship through the mechanical
stimulus of the facial muscles during sucking.2,10-23

However, until now, no evidence supports this associ-
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ation. Legovic and Ostric24 found no statistically sig-
nificant differences in the frequencies of Class I and
Class II malocclusions among breastfed and nonbreast-
fed children.

Mossey25 stated that this phenotype is the result of
both genetic and environmental factors and that evi-
dence supports a significant genetic influence in many
facial and occlusal variables, including mandibular
length. On the other hand, Corrucini26 showed that
function plays the most important role in facial and
occlusal features of civilized people and that heredity
has only a secondary role in the etiology of most
malocclusions.

Because of the unsettled questions concerning this
subject, we investigated associations between breast-
feeding duration and Class II facial pattern with man-
dibular retrusion in the mixed dentition.

MATERIAL AND METHODS

A cross-sectional study was performed in a sam-
ple of 249 Brazilian children in the mixed dentition.
The group included students from 5 to 11 years of
age (mean, 8.4 years) from 3 public schools in Rio de
Janeiro, Brazil. The children were from low or
medium socioeconomic conditions and various eth-
nicities. Sagittal facial patterns and interarch rela-
tionships were clinically examined under natural
lighting by 2 orthodontists (kappa value �0.78) at

the schools.
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The sagittal interarch relationship was classified
according to the deciduous canine relationships as
Angle Class I, Class II, or Class III.27

The sagittal facial patterns were clinically evaluated
according to the following criteria28: Class I facial
pattern—no discrepancy between jaws; Class II facial
pattern—convex profile with discrepancy between
jaws determined by mandibular retrusion or maxillary
protrusion; Class III facial pattern—concave profile
with a discrepancy between jaws determined by max-
illary retrusion or mandibular protrusion.

Data regarding the duration of breastfeeding and
nonnutritive sucking habits (thumb or pacifier) were
obtained from written questionnaires answered by the
parents.

The prevalences of various facial patterns and
interarch relationships were described. The frequencies
of breastfeeding duration for less and more than 6
months (minimum recommended by the World Health
Organization) and nonnutritive sucking habits were
calculated. A chi-square test (P �.05) was performed to
verify associations between (1) breastfeeding duration
and Class II facial pattern with mandibular retrusion,
(2) breastfeeding duration and Class II malocclusion,
(3) breastfeeding duration and prevalence of nonnutri-
tive sucking habits, and (4) nonnutritive sucking habits
and both Class II malocclusion and Class II facial
pattern with mandibular retrusion. The odds ratio (OR)
was calculated to measure the strength of the associa-

Table I. Frequencies of Class II malocclusion, Class II
breastfeeding duration

Breastfeeding �6 mo

Class II malocclusion 25 (24.0%)
Non-Class II malocclusion 79 (76.0%)
Class II facial pattern 28 (26.9%)
Non-Class II facial pattern 76 (73.1%)
Sucking habit 84 (80.8%)
No sucking habit 20 (19.2%)

Table II. Associations tested

Association Ch

Breastfeeding duration and Class II facial pattern
Breastfeeding duration and Class II malocclusion
Breastfeeding duration and nonnutritive sucking habit
Nonnutritive sucking habit and Class II facial pattern
Nonnutritive sucking habit and Class II malocclusion

*Significant associations at P �.05.
tions tested.
RESULTS

The prevalences of Angle Class II malocclusion and
Class II facial pattern with mandibular retrusion were
22.5% and 22.1%, respectively. The frequency of
breastfeeding for 6 months or more was 58.2%, and
41.8% of the subjects were breastfed for less than 6
months or not at all. Nonnutritive sucking habits
occurred in 64.3% of the children.

The statistical analysis (chi-square test) indicated
no significant association between breastfeeding dura-
tion and the prevalence of Class II facial patterns with
mandibular retrusion. In addition, there was no signif-
icant association between breastfeeding duration and
the prevalence of Class II malocclusions. However, the
association between breastfeeding duration and nonnu-
tritive sucking habits was significant (Tables I and II).
The OR assessment showed that children breastfed for
less than 6 months have an almost fourfold increased
probability for developing sucking habits than children
who were breastfed for 6 months or longer (Table II).

Nonnutritive sucking habits had a statistically
significant association with Class II malocclusion
(OR � 2.4), but not with Class II facial pattern
(Tables II and III).

DISCUSSION

The roles played by genetics and environmental fac-
tors in the etiology of malocclusion have been discussed
in the scientific literature. Many authors believe that

l pattern, and nonnutritive sucking habit according to

Breastfeeding �6 mo Total

31 (21.4%) 56 (22.5%)
114 (78.6%) 193 (77.5%)

27 (18.6%) 55 (22.1%)
118 (81.4%) 194 (77.9%)
76 (52.4%) 160 (64.3%)
69 (47.6%) 89 (35.7%)

e test P OR 95% CI for OR

.16 1.61 0.88-2.94

.73 1.16 0.64-2.12

.00* 3.81 2.12-6.86

.19 1.64 0.85-3.18

.02* 2.43 1.20-4.90
facia
i-squar

1.97
0.12

19.99
1.76
5.67
breastfeeding and other environmental stimuli influence
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the growth and development of oral and facial structures
through muscular activity.2,10-20,21,23,26,29 Others think
that strong evidence supports genetics as the main etio-
logical factor in the development of malocclusion and
even muscle-activity patterns.25,30,31

In this study, an association between breastfeeding
duration and the prevalence of mandibular retrusion or
Class II malocclusion was not observed. These findings
do not agree with some authors who claimed that
breastfeeding would provide mandibular development
and adequate intermaxillary relationships, correcting
the physiological mandibular retrusion observed in
newborns.2,10-12,14,15,21,29 Previous reports on the rela-
tion between breastfeeding and mandibular develop-
ment were short commentaries. Ours is the first study
with a reasonable sample size to examine breastfeeding
duration and facial patterns.

The discussion about the influence of breastfeeding
on the development of a correct jaw relationship is
complex. Josell,20 Enlow et al,30 Gama,31 and Larsson
et al32 stated that genetics plays a major role in the
development of the facial pattern. Mossey25 and Prof-
fit33 also suggested that environmental factors might
aggravate Class II malocclusion tendencies that are
genetically defined. In addition, Legovic and Ostric24

concluded, in a study of Croatian children, that there
are no significant differences in the prevalence of Class
II malocclusion between breastfed and nonbreastfed
subjects. Our results also do not support the idea that
the environmental influence of breastfeeding plays an
important role in mandibular development.

Children breastfed for less than 6 months had
significantly more nonnutritive sucking habits. The
association between the short duration of breastfeed-
ing and the development of sucking habits was
reported in previous studies and seems to develop in
response to frustration and need for contact in these
children.17,22,23

The association between nonnutritive sucking

Table III. Frequencies of Class II malocclusion and
Class II facial pattern according to nonnutritive sucking
habit

Sucking
habit

No sucking
habit Total

Class II malocclusion 44 (27.5%) 12 (13.5%) 56 (22.5%)
Non-Class II

malocclusion 116 (72.5%) 77 (86.5%) 193 (77.5%)
Class II facial pattern 40 (25.0%) 15 (16.9%) 55 (22.1%)
Non-Class II facial

pattern 120 (75.0%) 74 (83.1%) 194 (77.9%)
habits and Class II facial pattern was not significant.
On the other hand, the results showed a statistically
significant association between nonnutritive sucking
habits and Class II malocclusions. These findings
agree with Mossey25 and Praetzel and Abrahão,29

who suggested that facial growth patterns are genet-
ically determined, whereas dentoalveolar structures
are more influenced by external environment factors.
To Corrucini,26 although craniometric variables are
highly inheritable, almost all occlusal variability is
essentially acquired.

Our findings point to a hypothesis that nonnutritive
sucking habits can work as a dominant variable in the
relationship between breastfeeding duration and Class
II malocclusions. If breastfeeding is shorter than 6
months, according to our findings, there is a fourfold
likelihood that an infant will develop a nonnutritive
sucking habit that could warp its occlusal relationship
into an Angle Class II dysmorphology. Longitudinal
studies with larger samples should further examine this
hypothesis.

CONCLUSIONS

1. Class II facial patterns with mandibular retrusion
were not associated with either breastfeeding du-
ration or nonnutritive sucking habits.

2. There was an association between short (�6
months) breastfeeding and higher prevalence of
nonnutritive sucking habits.

3. Nonnutritive sucking habits were associated with a
higher prevalence of Angle Class II malocclusions.

The authors thank Dr Sheldon Peck from Harvard
School of Dental Medicine for adding bright insights to
this article.
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