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Objective: To calculate the association between the type and duration of breastfeeding and the deciduous 
molar relationship and facial characteristics of preschoolers aged 2 to 6 years. Study design: This cross-
sectional study included 160 pre-schoolers aged 2 to 6 years old, enrolled in the 2019 academic year from 
3 public schools in Data collection involved two phases. The first phase consisted in determining the facial 
type, anteroposterior and vertical profile, facial dimensions, and the molar relationship between primary 
second molars. The second phase included interviews with the parents or legal guardians. Children with 
exclusive breastfeeding and with mixed/artificial feeding (breastfeeding and bottle-feeding, or exclusive 
artificial bottle-feeding) were included. Chi-square test, t-test, multiple linear regression, and binary logistic 
regression tests were applied (p<0.05). Results: The facial length, width, and the lower third were greater 
in the exclusive breastfeeding group than in the mixed/artificial feeding group (3.74mm, p=0.002; 2.06mm, 
p=0.047; and 2.94mm, p=0.015; respectively). In addition, children with breastfeeding for more than six 
months showed greater facial length, facial width and lower third (3.20mm, p= 0.038; 3.68mm, p=0.006; 
and 3.57mm, p=0.026; respectively). The duration of exclusive breastfeeding influenced facial width, noting 
an increase of 3.32mm (p=0.011) if a pre-schooler had exclusive breastfeeding for more than six months. 
Conclusions: There were no significant associations between type and duration of breastfeeding and the 
molar terminal plane, facial type, or profile. However, facial dimensions were greater in the exclusive 
breastfeeding group, and when breastfeeding was longer than six months.
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INTRODUCTION

Breastfeeding goes far beyond a nutritional function as it also 
impacts the infants’ growth and healthy development.1-3 The 
Pan American Health Organization and the World Health 

Organization (PAHO / WHO) recommend breastfeeding as a sole 
source of nutrition during the first six months of life.4-6

When infants are breastfed, they make a great muscular effort 
to cover their nutritional needs, which contributes to the matura-
tion of the masticatory muscles, stimulates mandible development 
and growth, allows an adequate synchronization of functions of the 
respiratory and stomatognathic systems (suction, breathing, degluti-
tion, mastication, and phonation) and an adequate differentiation of 
the temporomandibular joints.2,7,8

At birth, infants have a convex profile due to the physiological 
posterior position of the mandible, which is later compensated by 
mandibular growth itself; however, breastfeeding will likely help 
to restructure the oral cavity shape, contributing to the mandible 
advancement, reaching an adequate initial molar relationship in 
the primary dentition (molar terminal plane). For this reason, some 
authors describe breastfeeding as the first natural functional ortho-
pedic treatment.3,9,10
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In the literature, there is some previous assessments of the asso-
ciation between the duration of exclusive breastfeeding for a period 
shorter than six months and the presence of parafunctional habits, 
concluding that the shorter the duration of breastfeeding, the more 
parafunctional habits and malocclusions occurred.11-13 The perma-
nent dentition molar relationship (Class I, II, or III) depends on the 
mesial step, flush terminal plane, or distal step of the deciduous 
second molars. The duration of exclusive breastfeeding for a period 
shorter than six months has been associated with a higher preva-
lence of a posterior crossbite and a narrower maxillary arch in the 
temporary dentition; and also made infants more prone to the habit 
of using a pacifier.12,13 Also, it has even been observed that in these 
children, there is a higher prevalence of Class II malocclusions. A 
distal step does have been associated with changes in the anteropos-
terior and vertical facial profile.13

Although facial biotype is known to have a genetic etiological 
component, it is also influenced by environmental factors such 
as breastfeeding. However, no association between the type and 
duration of breastfeeding with the molar terminal plane and facial 
characteristics has not been evaluated. Therefore, the purpose of 
this research was to calculate the association between the type and 
duration of breastfeeding and the deciduous molar relationship and 
facial characteristics of preschoolers aged 2 to 6 years.

MATERIALS AND METHOD
Two hundred and twenty pre-schoolers aged 2 to 6 years old, 

born in Peru and with Peruvian ancestry, registered in the 2019 
academic year from 3 public schools located in the were evaluated. 
All children that fulfil the inclusion criteria (160 pre-schoolers) 
were included in the study. (Figure 1)

Groups were formed to evaluate each aspect studied:
Exclusive Breastfeeding: included pre-schoolers with only 

exclusive breastfeeding from birth to 6 months and then other types 
of meals according to their age.

Mixed/ Artificial: included pre-schoolers with other type of 
breastfeeding and use bottle, cup, glass from birth and afterwards.

The inclusion criteria consisted of: preschoolers aged 2 to 6 
years old with complete primary dentition, whose parents or legal 
guardians agreed to participate in this research using informed 
consent. The exclusion criteria comprised: the presence of erupted 
or erupting permanent first molars, second primary molars with 
morphological characteristics that did not allow the establishing 
the molar terminal plane, presence of dental alterations in shape, 
size and number, macroglossia, dental absence, patients with a 
history of cleft lip/palate or any other surgery, with craniofacial 
anomalies, intellectual disability, or infants with fixed or removable 
oral appliances, caries or restorative work, patients with allergies 
and/or respiratory diseases (asthma, bronchitis, etc), habits (thumb 
sucking, atypical sucking, etc.) and with genetic problems.

Data collection involved two phases: the first consisted on 
assessing the occlusal characteristic and facial proportions of the 
pre-schoolers, and the second phase consisted of interviews with the 
parents or legal guardians about their breastfeeding habits.

Examination method
First Phase
Facial Type

A clinical facial evaluation was carried out through an extraoral 
examination where the facial type was identified. For this evaluation, 

Figure 1: Flow chart to obtain the final sample.
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the pre-schooler had their lips at rest, ears visible, hair up, and was 
looking at the observer (frontal plane). In this position, the Facial 
Morphological Index (FMI) was assessed.14,15 This index is defined 
as the relationship between the facial morphological height (Na-Gn) 
x 100 and the bizygomatic width (Zy-Zy) measured in the face, from 
end to end, in front of the Tragus. This allowed us to classify the 
patients in three facial types: dolichofacial or elongated face when 
the value was ≥ 88mm; Mesofacial or medium face, when the value 
ranged from 84 to 87.9mm; and Brachyfacial or wide face, when the 
value was ≤ 83.9mm.

Anteroposterior Facial Profile
Imaginary lines were drawn joining three anatomical points: 

glabella, subnasale, and pogonion. It was classified as straight when 
the value was between 160.7° and 171.8°; concave, when the value 
was > 171.8° and convex when the value was < 160.7°.16

Vertical Facial Profile
It was measured with the preschooler’s face in profile, comparing 

the Camper plane (the imaginary plane that goes from the tragus of 
the external ear to the inferior border of the ala of the nose) with the 
mandibular plane (the imaginary plane that goes along the lower 
border of the mandibular edge). They were classified as follows: 
Normodivergent: when the two planes slightly joined behind the 
ear (normal vertical growth); hypodivergent: when the two planes 
met distantly behind the ear (decreased vertical growth); and hyper-
divergent: when both planes joined in front of the ear (increased 
vertical growth).

Facial Length
The facial length (measured from point Na to Me), facial width 

(measured from end to end in front of the Tragus), and lower facial 
third (measured from menton to the nasal septum base). These 
measurements were registered with a digital calliper in millimetres, 
with the patient in maximum intercuspation (MIC), lips at rest, and 
a straight head.

Intraoral examination
In the intraoral examination, the molar terminal plane was 

identified when the pre-schooler was in habitual occlusion, with 
petroleum jelly previously placed at the corners and using mono-ac-
tive cheek retractors to observe the upper second deciduous molar 
concerning its lower molar. A flush terminal plane was determined 
when the distal surfaces of both molars coincide in the same plane; 
a mesial step; when the distal surface of the lower second molar was 
mesial to the distal surface of the upper second molar; and distal 
step, when the distal surface of the lower second molar was distal to 
the surface of the upper second molar.17-19

Second Phase
Mothers or legal guardians of the pre-schoolers were inter-

viewed in a private room, separated from their children, avoiding 
distractions and generating more confidence to collect relevant 
data regarding the type of breastfeeding (exclusive breastfeeding, 
mixed or artificial), and duration of breastfeeding (only for exclu-
sive breastfeeding or mixed) were classified as follows: up to six 
months, or more than six months.

Reliability
Forty percent of the sample was re-evaluated after a 10-day 

interval. Intraobserver calibration was evaluated with the Kappa 
coefficient and Intraclass Correlation Coefficient (ICC), for the 
qualitative and quantitative variables.

Statistical analysis
The associations between type and duration of breastfeeding 

with the molar terminal plane and facial characteristics were evalu-
ated with Chi-square tests.

Comparisons regarding facial dimensions between groups with 
exclusive breastfeeding vs. mixed/artificial feeding and between 
groups with breastfeeding less or up to 6 months vs. over six months 
were performed with t-tests.

Multiple linear regressions were used to assess the influence of 
the predictor variables on the facial dimensions. Finally, a binary 
logistic regression was applied to evaluate the influence of the 
predictor variables on establishing a flush or distal step. All anal-
yses were performed using the SPSS software (version 26.0, IBM, 
Armonk, NY), considering a significance level 0.05.

RESULTS
Reliability was considered adequate. The Kappa coefficient and 

the ICC values were greater than 0.9 for all variables.
One hundred and sixty pre-schoolers (82 girls and 78 boys) were 

evaluated. Children in the exclusive breastfeeding group showed a 
mean age of 3.98 ± 1.02 years old, and children in the mixed/arti-
ficial feeding group showed a mean age of 3.44 ± 1.04 years old.

No statistically significant associations were found between 
type and duration of breastfeeding (only for exclusive breastfeeding 
or mixed) with the deciduous molar relationship, facial type or 
profile. (Tables I and II)

The facial length, width, and the lower third were greater in the 
exclusive breastfeeding group than in the mixed/artificial feeding 
group (mean differences of 3.74mm, p=0.002; 2.06mm, p=0.047; 
and 2.94mm, p=0.015; respectively). Children with exclusive 
breastfeeding for more than six months showed greater facial 
length, facial width, and lower third when compared to children that 
were breastfed less than six months (mean differences of 3.20mm, p 
= 0.038; 3.68mm, p = 0.006; and 3.57mm, p = 0.026; respectively). 
(Table III)

The multiple linear regression analyses identified breastfeeding 
duration as an influencing factor in facial width, noting an increase 
of 3.32mm, respectively, if a preschooler had exclusive breast-
feeding for more than six months (p=0.011). (Table IV) Besides, the 
children´s age influenced the facial length and width, showing an 
increase of 3.95 mm and 2.25 mm in older children (p<0.001). No 
influences of the type or duration of breastfeeding on the establish-
ment of a flush or distal molar terminal plane were found. (Table V)
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Table I. Association between the type of breastfeeding and the establishment of the molar terminal plane and facial 
characteristics.

Type of breastfeeding
Mesial

Type of terminal plane

Flush or distal  Total p

Exclusive breastfeeding
n 76 13 89

0.667

% 85.4% 14.6% 100.00%

Mixed/artificial
n 58 13 71

% 81.7% 18.3% 100.00%

Total
n 133 26 160

% 83.6% 16.4% 100.00%

Type of breastfeeding
Mesofacial

Facial type

Brachyfacial Dolichofacial Total p

Exclusive breastfeeding
n 36 40 13 89

0.951

% 40.4% 44.9% 14.6% 100.00%

Mixed/artificial
n 27 33 11 71

% 38,00% 46.5% 15.5% 100.00%

Total
n 63 73 24 160

% 39.4% 45.6% 15,00% 100.00%

Type of breastfeeding
Straight

Anteroposterior facial profile

Concave Convex Total p

Exclusive breastfeeding
n 42 5 42 89

0.168

% 47.2% 5.6% 47.2% 100.00%

Mixed/artificial
n 28 10 33 71

% 39.4% 14.1% 46.5% 100.00%

Total
n 70 15 75 160

% 43.8% 9.4% 46.9% 100.00%

Type of breastfeeding
Normodivergent

Vertical facial profile

Hypodivergent Hyperdivergent Total p

Exclusive breastfeeding
n 51 8 30 89

0.103

% 57.3% 9,00% 33.7% 100.00%

Mixed/artificial
n 33 3 35 71

% 46.5% 4.2% 49.3% 100.00%

Total
n 84 11 65 160

% 52.5% 6.9% 40.6% 100.00%

Chi-square test
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Table II.  Association between the duration of breastfeeding and the establishment of the molar terminal plane and facial 
characteristics.

Duration of breastfeeding
Mesial

Type of terminal plane

Flush or distal  Total p

Less than or up to 6 months
n 23 6 29

0.474

% 79.3% 20.7% 100.00%

Over 6 months
n 95 17 112

% 84.8% 15.2% 100.00%

Total
n 118 23 141

% 83.7% 16.3% 100.00%

Duration of breastfeeding
Mesofacial

Facial type

Brachyfacial Dolichofacial Total p

Less than or up to 6 months
n 8 17 4 29

0.219

% 27.6% 58.6% 13.8% 100.00%

Over 6 months
n 50 47 15 112

% 44.6% 42.00% 13.4% 100.00%

Total
n 58 64 19 141

% 41.1% 45.4% 13.5% 100.00%

Duration of breastfeeding
Straight

Anteroposterior facial profile

Concave Convex Total p

Less than or up to 6 months
n 16 2 11 29

0.584

% 55.2% 6.9% 37.9% 100.00%

Over 6 months
n 50 8 54 112

% 44.6% 7.1% 48.2% 100.00%

Total
n 66 10 65 141

% 46.8% 7.1% 46.1% 100.00%

Duration of breastfeeding
Normodivergent

Vertical facial profile

Hypodivergent Hyperdivergent Total p

Less than or up to 6 months
n 15 4 10 29

0.282

% 51.7% 13.8% 34.5% 100.00%

Over 6 months
n 61 6 45 112

% 54.5% 5.4% 40.2% 100.00%

Total
n 76 10 55 141

% 53.9% 7.1% 39.0% 100.00%

Chi-square test
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Table III. Comparison of facial dimensions, type of breastfeeding and duration of breastfeeding.

Measurement Type of breastfeeding n Mean SD p Mean 
difference

95% Confidence Interval

Lower Upper

Facial length
Exclusive breastfeeding 89 100.18 7.75

0.002* 3.74 1.44 6.04
Mixed/artificial feeding 71 96.44 6.75

Facial width
Exclusive breastfeeding 89 108.92 6.53

0.047* 2.06 0.02 4.10
Mixed/artificial feeding 71 106.86 6.43

Lower third
Exclusive breastfeeding 89 54.19 7.13

0.015* 2.94 0.58 5.31
Mixed/artificial feeding 71 51.25 7.99

Duration of breastfeeding

Facial length
Less than or up to 6 months 29 96.61 6.68

0.038* -3.20 -6.25 -0.17
Over 6 months 112 99.82 7.54

Facial width
Less than or up to 6 months 29 105.28 6.41

0.006* -3.68 -6.26 -1.10
Over 6 months 112 108.95 6.23

Lower third
Less than or up to 6 months 29 50.38 10.14

0.026* -3.57 -6.71 -0.43
Over 6 months 112 53.95 6.83

T Test

* Statistically significant at p<0.05

Table IV. Multiple Linear Regression to know the influence of the evaluated predictor variables regarding facial length and width.

Predictor Variable Values

Facial length Facial width

B p

95.0% Confidence 
Interval for B

B p

95.0% Confidence 
Interval for B

Lower 
Limit

Upper 
Limit

Lower 
Limit

Upper 
Limit

(Constant) 81.39 <0.001* 75.90 86.89 97.17 <0.001* 92.06 102.28

Type of breastfeeding Exclusive breastfeeding --- --- --- --- --- --- --- ---

Mixed/artificial feeding -0.45 0.701 -2.78 1.88 -0.13 0.903 -2.30 2.03

Duration of breastfeeding Less than or up to 6 months --- --- --- --- --- --- --- ---

Over 6 months 2.42 0.082 -0.31 5.15 3.32 0.011* 0.77 5.86

Sex Female --- --- --- --- --- --- --- ---

Male 1.77 0.107 -0.39 3.93 -0.40 0.688 -2.42 1.60

Age Years old 3.95 <0.001* 2.84 5.05 2.25 <0.001* 1.23 3.28

R2 facial length = 30.4%

R2 facial width = 18.6%

* Statistically significant at p<0.05
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Table V. Binary logistic Regression to predict the establishment of flush or distal terminal plane 
according to the evaluated predictor variables.

Predictor Variable Values p Exp. (B)
I.C. 95% for EXP(B)
Lower Upper

Type of infant breastfeeding
Breastfeeding --- --- --- ---

Mixed/artificial feeding 0.875 1.08 0.39 2.98

Duration of breastfeeding
Less than or up to 6 months --- --- --- ---

Over 6 months 0.592 0.73 0.23 2.29

Sex
Female --- --- --- ---

Male 0.273 1.71 0.65 4.48

Age Years 0.115 0.67 0.40 1.10

Constant  0.826 0.76   

Cox and Snell R2 = 3.9%

DISCUSSION
The children´s facial dimensions are in constant change. They 

are influenced by the time of gestation, the head circumference at 
birth, the type of diet, the presence of oral habits, sex, and environ-
mental factors such as the place of birth, environment conditions, 
and socioeconomic strata.20-27 Likewise, direct stimuli such as 
breastfeeding,20-22 breathing, mastication, deglutition, and phonation 
can also influence craniofacial growth. 28,29 Therefore, the global 
recommendations for optimal infant feeding include exclusive 
breastfeeding during the first six months of life, which constitutes a 
normative standard, not only as an immunological, nutritional, and 
affective contribution but as a functional contribution.30

This research sought to evaluate the influence of the type and 
duration of breastfeeding on the establishment of the molar terminal 
plane and the facial characteristics of preschoolers, understanding 
that breastfeeding directly influences the formation of the oral 
cavity and infant´s mandibular growth. At birth, they have a convex 
profile due to the posterior position of the mandible. Then, the 
muscular stimulation caused by breastfeeding makes the mandible 
grow in a forward direction. Thus, obtaining adequate facial growth 
and consequently, an adequate molar terminal plane.11

This study included 160 Peruvian pre-schoolers with indigenous 
facial features, which is similar to previous studies.11-13 All patients 
that fulfilled the inclusion criteria were included from the three public 
schools. Some previous studies suggested that breastfeeding facili-
tates the establishment of a better occlusion.4,12,20 Some researches 
even found a higher prevalence of malocclusions in children without 
breastfeeding.21,22 However, in our study, no associations were found 
between the type or duration of breastfeeding with the molar terminal 
plane. Similar findings were previously reported in the literature.23,24

This is one of a few studies that evaluate the association of 
type and duration of breastfeeding with facial characteristics and 
dimensions. If some association exists, it will allow the education 
of mothers and encourage them to choose the correct form and time 
of infant feeding, since it will not only help them to have adequate 
craniofacial growth and development,1 but also a correct modelling 
of the oral cavity.

No significant association was found between the type or dura-
tion of breastfeeding and the facial type, anteroposterior, and vertical 
profiles. Although in the literature, scant information has been reported 
about similar associations, a previous study concluded that neither the 

convex profile nor the distal occlusion presented a significant associ-
ation with the duration of breastfeeding.25 In this regard, it seems that 
there is no notable influence of breastfeeding in any facial type and that 
it is more related to genetics and other environmental factors.

Regarding quantitative measurements, the facial length, facial 
width, and the lower third length were greater in 3.74mm, 2.06mm, 
and 2.94mm in the exclusive breastfeeding group in comparison 
with those who had mixed/artificial feeding. Similarly, in children 
who had breastfed for more than six months, significant differences 
were found in facial length, facial width, and lower third length, 
being greater in 3.20mm, 3.68mm, and 3.57mm in comparison with 
children who were breastfed for less than or up to 6 months. It is 
clear that the presence and duration of adequate breastfeeding do 
not determine a facial biotype; however, the lack of breastfeeding 
did affect children’s facial dimensions, a situation that must be taken 
into account by clinicians, parents, and health authorities to stimu-
late children craniofacial growth and development.

Likewise, the multiple linear regression evaluation identified the 
duration of breastfeeding as an influencing factor in facial width, 
noting an increase of 3.32mm and if a pre-schooler had breastfed 
for more than six months. Also, age influenced these dimensions, 
as expected. Older children will have greater facial dimensions than 
younger children. To the authors’ knowledge, there are no studies that 
have directly compared facial dimensions in millimetres between 
groups according to the duration of breastfeeding. Others confirm 
the importance of the increase of the duration of breastfeeding 
since it improves sagittal mandible growth,31-33 but did not directly 
compare the facial dimensions; therefore, more studies comparing 
these dimensions are necessary to corroborate or contradict what 
was found. Likewise, the binary logistic regression did not identify 
the type or duration of breastfeeding as variables that influenced the 
molar terminal plane, as reported by previous studies.23,24,34

Finally, with the results of this work, we look forward reinforcing 
the importance of breastfeeding, seeking to prevent and control prej-
udicial events in the oral health of children at an early age. However, 
although the results found in our evaluated group cannot be generalized 
to all racial groups, they can be a point of comparison to be compared 
with other samples. In addition, the possibility of changes in facial 
and occlusal characteristics over time can be found. Likewise, the 
individual genetic could vary the results, so more longitudinal studies 
should be carried out to continue with the stimulation of prolonged 
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breastfeeding. Therefore, communication on the type and duration of 
breastfeeding from the perspective of the benefits in the growth and 
facial dimensions may be recommended to pregnant mothers.

CONCLUSIONS
In the evaluated sample of pre-schoolers, no associations 

between the type or duration of breastfeeding and primary molar 
relationships were identified. The facial dimensions were greater in 
the exclusive breastfeeding group, and especially if it was performed 
for more than six months. The magnitude of these differences may 
be considered clinically relevant.
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